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Health behavior interventions
for university students
measuring mental health
outcomes: A scoping review

Melinda J. Hutchesson1*, Megan C. Whatnall1, Nazish Yazin1,

Sasha Fenton1, Mitch J. Duncan2, Frances J. Kay-Lambkin2 and

Tracy L. Burrows1

1School of Health Sciences, College of Health, Medicine and Wellbeing, University of Newcastle,

Callaghan, NSW, Australia, 2School of Medicine and Public Health, College of Health, Medicine and

Wellbeing, University of Newcastle, Callaghan, NSW, Australia

Introduction: Many university students have poor mental health, and co-

occurring health risk behaviors. Targeting health behavior change in this

population may improve mental health outcomes. This scoping review

describes the extent and range of randomized controlled trials (RCT) evaluating

interventions targeting health risk behaviors and measuring a mental health

outcome, among university students.

Methods: Six electronic databases were searched for RCTs published until

the 18th May 2021. Eligible RCTs included university students, evaluated

interventions that promoted health behavior change (i.e., dietary intake,

physical activity, sedentary behavior, alcohol and drug use, smoking, and sleep),

and measured a mental health-related outcome.

Results: Fifty-nine RCTs met the inclusion criteria that were published from

2000 to 2021, and over half (n = 33) were conducted in the United States.

Interventions evaluated within the RCTs (n = 92) predominantly targeted

changes to dietary intake (n = 41 interventions), physical activity (n = 39), or

alcohol intake (n= 35). Most interventions targeted one (n= 51) or two (n= 27)

health behaviors only. Included RCTs considered mental ill health outcomes (n

= 24), psychological wellbeing outcomes (n = 20), or both (n = 15).

Discussion: This scoping review identified amoderate volume of experimental

research investigating the impact of health behavior interventions on university

students’ mental health. There is scope for further research examining health

behavior interventions targeting university students, particularly interventions

taking a multi-behavioral approach.

KEYWORDS

university student (MeSH), health behavior (MeSH), scoping review, mental

health, intervention

Introduction

A substantial proportion of university students experience mental health disorders

and low psychological well-being (1–5), and research demonstrates a higher prevalence

in university students compared with the broader young adult population (18–24

years) (1, 5). Internationally, 31% of university students reported symptoms of one or
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more of the following conditions–anxiety, mood or substance

disorder–in the last 12 months (6). Data from Australian

and Italian surveys report that 36–65% of tertiary students

experienced high or severe psychological distress (1, 7, 8).

Mental ill-health and psychological distress adversely influence

student participation, engagement, and performance, and

can also negatively affect longer-term outcomes such as

employment, income and relationships (2, 6, 9).

Risk factors for mental ill health include health behaviors

such as poor diet quality, physical inactivity, sedentary behavior,

alcohol and drug use, smoking, and inadequate sleep quantity

and quality (1, 3, 8, 10–13). These health behaviors are associated

with mental health when examined as separate risk factors

and in combination (14, 15). For example, meta-analyses have

inferred smoking as a causal factor in the onset of depression,

schizophrenia and bipolar disorder (11, 16), and poor sleep as

a causal factor in bipolar disorder and a risk factor for suicidal

behavior (11, 17). A significant proportion of university students

report health risk behaviors (8, 11). The 2021 National College

Health Assessment surveys (n = 96,489) reported that 64% of

college students consumed < 3 serves of vegetables per day,

58% were not meeting physical activity recommendations, 17%

were current smokers, and 41% were not meeting sleep duration

recommendations (18). In Australia, data indicate that 54% of

students consumed < 3 serves of vegetables per day, 29% were

not meeting physical activity guidelines, seven percent were

current smokers, and 23% were not meeting sleep duration

recommendations (3). These poor lifestyle behaviors expose

university students to greater risk of mental health disorders and

psychological distress (11).

Given the high prevalence of mental ill health and

psychological distress (5), and health risk behaviors among

university students (8, 11), targeting behavior-change in this

population is important, as improvements in health behaviors

(e.g., smoking, sleep, alcohol consumption) may mediate

improvements in mental health (11, 19). Universities and other

tertiary institutions are well positioned to support students to

adopt healthier behaviors and have the potential to reach large

numbers of students (19–21). A plethora of interventions aimed

at improving diet, physical activity, sedentary behavior, alcohol

and drug use, smoking, and sleep in university students have

been conducted with varying levels of effectiveness reported

(19, 21–23). Further, a recent systematic umbrella review located

17 reviews that focused on the effectiveness of interventions

to improve university students’ mental health (21), but none

of these specifically evaluated the effect of health behavior

interventions (21). Therefore, while numerous studies have

investigated interventions aimed at improving health behaviors

in university students, and numerous studies have investigated

interventions aimed at improving mental health in university

students, to our knowledge no review has been conducted on

the extent and range of experimental research that has targeted

health behavior change and measured mental health outcomes.

To address this gap in the literature, the aim of this

scoping review is to describe the extent and range of

randomized controlled trials (RCT) that evaluate interventions

targeting health risk behaviors (i.e., dietary intake, physical

activity, sedentary behavior, alcohol and drug use, smoking,

and sleep) and measure a mental health outcome, among

university students.

Methods

Protocol and registration

The methods undertaken in this review align with the

PRISMA-ScR (Preferred Reporting Items for Systematic Reviews

and Meta-Analyses extension for Scoping Reviews) guidelines

(24). The review protocol was prospectively registered with

Open Science Framework (25).

Eligibility criteria

The eligibility criteria were determined using the

Population-Intervention-Comparison-Outcome-Study design

(PICOS) format. Participants were university students enrolled

in a tertiary education institution, namely a “university”

or “college.” This also included those students enrolled in

vocational education or equivalent. Interventions that were

behavioral interventions designed to target one or more health

behaviors and implemented within a tertiary education setting

were deemed eligible. A behavioral intervention was defined

as a coordinated set of activities designed to change specified

behavior patterns (26). Interventions of interest were those that

were single or multiple behavioral interventions, developed

to positively change one or more of the health behaviors i.e.,

dietary intake or eating behaviors, physical activity, sedentary

behavior, alcohol intake, sleep, smoking status, or drug use.

Any comparator or control was considered for inclusion. This

extended to no intervention or usual care control groups and/or

another active intervention group. Studies where the primary

or secondary outcome was a mental health outcome, either

psychological well-being or mental health disorder-related

outcomes were included. Psychological well-being referred to

hedonic (e.g., happiness, positive emotions) and eudemonic

(e.g., self-acceptance, autonomy) domains. Mental health

disorders were described as enclosing depression, anxiety,

schizophrenia, bipolar mood disorder, personality disorders and

eating disorders (27). Only RCTs were eligible for inclusion.

Information sources and search

A comprehensive search of six electronic databases was

undertaken (MEDLINE, EMBASE, PsycINFO, Web of Science,
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FIGURE 1

Flow diagram of included studies.

CINAHL and Cochrane Library) from the date of inception

to the 18th May 2021. All searches were limited to records in

English, and in human subjects.

The research team developed the search strategy with the

University of Newcastle librarian. The search that consisted

of focused “text word” searches were utilized appropriately

through truncation and indexing to identify articles eligible

for inclusion. The complete search strategy is provided in

Supplementary Table S1. The reference lists of all included

studies were also searched for relevant articles.

Selection of sources of evidence/study
selection

All records from the search, with duplicates removed, were

uploaded to covidence, wherein the title and abstracts were

screened and full text screening carried out. To minimize bias,

two independent reviewers screened the title, abstracts and

keywords of all identified records (M. H. and T. B., M.W. N.

Y. or S.F.). Records that did not meet one or more of the

inclusion criteria were excluded. The full text of records that

were deemed relevant, or where reviewers could not determine

if eligibility criteria were met from the title, abstract or keywords

were retrieved. The full texts were reviewed by two independent

reviewers (M. H. and T. B., N. Y, or S.F.). Articles that met all

the pre-specified eligibility criteria were included in the scoping

review. The articles that did not meet the eligibility criteria

had one reason for exclusion recorded. Reasons for exclusion

were recorded by the two independent reviewers in a consistent

manner. This included reasons for exclusion being recorded in

the following order: not a peer reviewed manuscript, incorrect

study design, incorrect participants, incorrect setting, incorrect

intervention, and incorrect outcome. Where disagreement

existed between the two reviewers for inclusion or reasons

for exclusion, a third independent reviewer (M. W.) resolved

any disagreements.

Data charting process and data items
within the included studies

Data were extracted by one reviewer (N. Y.) and checked by

another reviewer (S.F.). The data collection form was developed

by the review team for the purposes of the review, and pilot

tested prior to implementation using five of the included studies.

The extracted data included study characteristics (author,

publication date, country), participant characteristics (e.g.,

sample size, setting, age range, sex), study intervention (e.g.,

type of health risk behavior(s) targeted by the intervention(s),

and comparator and intervention duration), study outcomes

(e.g., type of mental health outcomes—psychological well-being
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or mental health disorders, and whether it was a primary or

secondary outcome and follow-up timepoints).

Synthesis of results

The results are presented in a narrative summary to elucidate

the extent and nature of studies for each data item extracted

(28). Results are presented by study characteristics (author,

year of publication, country, study design), participants criteria

(total number of participants, gender/sex, student and mental

health-related inclusion criteria) intervention and comparator

characteristics (number of study and intervention arms, number

and types of health behaviors targeted, intervention duration)

and mental health outcome(s) (psychological well-being and/or

mental ill health).

Results

Of 12,360 articles screened based on their title and abstracts,

315 full-text articles were assessed for eligibility. Sixty-three

articles were included in the scoping review (29–89), which

reported on 59 RCTs (Figure 1) (29–79, 81–84, 86–89). Of the

252 articles excluded from the scoping review, 20 were excluded

as they were not peer-reviewed manuscripts, 25 were not RCTs,

four did not include tertiary education students, 34 did not

evaluate a relevant health behavior intervention, and 169 did not

assess a mental health outcome

Table 1 describes the study characteristics and inclusion

criteria of the 59 included RCTs and describes the studies by

outcomes measured (i.e., psychological well-being only, mental

ill health only, and studies with both psychological well-being

and mental ill health as outcomes) (29–79, 81–84, 86–89).

Supplementary Table S2 provides full details of the individual

RCTs (29–79, 81–84, 86–89).

The year of publication of the included studies ranged

from 2000 to 2021, but only one was published prior to 2006

(Figure 2). Many included studies were published between 2012

and 2017 (n = 26, 44.1%) (32, 34, 38, 42, 45, 47–49, 51, 52, 57–

59, 64, 65, 67, 69, 71, 73–77, 79, 81, 82). Included studies were

conducted in theUnited States (n= 33, 55.9%) (29, 30, 32, 33, 37,

44, 47–51, 55, 57–61, 63–66, 68, 69, 71, 72, 75, 76, 78, 79, 81, 84,

86, 88), the UK (n= 5, 8.5%), (34, 42, 45, 52, 67) Canada (n= 5,

8.5%) (31, 41, 43, 77, 83), Australia (n= 4, 6.8%) (36, 62, 74, 87),

Germany (n = 2, 3.4%) (46, 56), and nine other countries (n =

12, 20.3%).

Participants

Across the included studies there were a total of 22,541

participants at baseline. The number of participants per study

ranged from 18 to 3,755 (Mean = 382, Median = 152). (45,64)

Over one-third of the studies (n= 21, 35.6%) recruited students

based on a specified age range (generally young adults aged

17 to 30 years, n = 26, 44.1%) with the remaining studies

(n = 38, 64.1%) recruiting tertiary education students of

all ages.

Seventeen studies (28.8%) required particular mental health-

related inclusion criteria from the participants (31, 41, 44,

46, 48, 50, 53, 56, 60, 62, 63, 71, 72, 76, 79, 81, 83), e.g.,

poor psychological well-being or presence or absence of a

mental health disorder such as elevated depression or anxiety,

severe psychiatric illnesses, diagnosis of an eating disorder,

and students undertaking mental health counseling through

university services.

Eight (13.6%) studies limited the inclusion criteria by sex

(female-only participants) (29, 40, 56, 58, 70, 79, 83, 88). Almost

half of the studies (n = 26, 44.1%) had further student-related

inclusion/exclusion criteria (29, 33–35, 37–40, 42, 47, 49–51,

57, 58, 64, 65, 68, 69, 74, 75, 77, 82, 84, 87, 89), e.g., being

a full-time student, undergraduate or graduate student, being

a first-year student, and/or students enrolled in a specified

university course.

Interventions and comparator
characteristics

As shown in Table 1, most included RCTs included a

standard control group (i.e., no intervention, waiting list control

or standard care). However, ten (16.9%) studies comparator

was another active intervention (e.g., the study compared two

different health behavior interventions) (30, 32, 37, 40, 44, 47,

49, 54, 86, 87), and therefore are considered with the description

of interventions across the included studies. For each included

study, the number of intervention arms ranged between one

to four, where 61% (n = 36) of the studies evaluated one

intervention arm (29, 33, 34, 38, 41–43, 45, 46, 51, 53, 55–58, 60–

62, 64, 65, 69–77, 79, 81–84, 87–89). In total, there were 92

intervention arms across the 59 studies. Of the 92 interventions,

dietary behaviors were most commonly targeted (n= 40, 43.5%)

(29, 31, 32, 34, 37, 38, 40–42, 47, 50, 51, 53, 56, 57, 59–62, 70,

71, 75, 78, 79, 82, 84, 86–89) followed by physical activity (n =

39, 42.4%) (32, 34, 35, 37, 38, 40, 42, 47, 50, 51, 53, 57, 59, 60,

62, 70, 71, 75, 78, 79, 82, 84, 86, 89), and alcohol intake (n = 35,

38%) (34, 36, 42–44, 48, 52, 54, 60, 64–66, 68, 69, 72–74, 83, 84,

86, 87). Sedentary behavior (n = 1, 1.1%) was the least targeted

behavior (71). Most of the interventions (n= 52, 56.5%) targeted

improvement in one behavior (e.g., diet, physical activity or

alcohol intake only) (29, 30, 33, 35, 36, 39, 40, 43–46, 48–

50, 52, 54–56, 58, 61, 63, 65–69, 72–74, 76, 77, 81, 83, 87, 88).

Among the studies that targeted two behaviors (n = 27, 29.3%)

(31, 32, 37, 38, 40, 41, 47, 50, 51, 53, 57, 59, 62, 64, 70, 78, 79, 82),
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TABLE 1 Summary of study characteristics of 59 RCTs evaluating interventions targeting various health risk behaviors in university students.

All studies

n (%)

Psychological

well-being only

n (%)

Mental ill

health only

n (%)

Both

n (%)

Country United States 33 (55.9) 9 (45.0) 15 (62.5) 9 (60.0)

United Kingdom 5 (8.5) 1 (5.0) 3 (12.5) 1 (6.7)

Canada 5 (8.5) 1 (5.0) 2 (8.3) 2 (13.3)

Australia 4 (6.8) 3 (15.0) 0 (0.0) 1 (6.7)

Other 12 (20.3) 6 (30.0) 4 (16.7) 2 (13.3)

Publication year 2000-2011 12 (20.3) 4 (20.0) 6 (25.0) 4 (26.7)

2012-2017 26 (44.1) 7 (35.0) 14 (58.3) 4 (26.7)

2018-2021 21 (35.6) 9 (45.0) 4 (16.7) 7 (46.7)

Number of participants Total 22541 6980 8251 7310

Mean 382 349 344 487

Median 152 158 134 160

Range 18-3755 40-1689 18-2621 29-3755

Participant inclusion criteria: No gender/sex criteria 51 (86.4) 17 (85.0) 21 (87.5) 13 (86.7)

Gender/Sex Female only 8 (13.6) 3 (15.0) 3 (12.5) 2 (13.3)

Participant inclusion criteria: Age Young adults onlya 21 (35.6) 3 (15.0) 12 (50.0) 6 (40.0)

Adults aged 18 years and above 38 (64.4) 17 (85.0) 12 (50.0) 9 (60.0)

Participant: Student-related inclusion Yes 26 (44.1) 12 (60.0) 10 (41.7) 4 (26.7)

criteria No 33 (55.9) 8 (40.0) 14 (58.3) 11 (73.3)

Participant inclusion criteria: Yes 17 (28.8) 2 (10.0) 7 (29.2) 8 (53.3)

Mental health No 42 (71.2) 18 (90.0) 17 (70.8) 7 (46.7)

Study design RCT 48 (81.4) 17 (85.0) 20 (83.3) 11 (73.3)

Pilot RCT 9 (15.3) 2 (10.0) 4 (16.7) 3 (20.0)

Cluster RCT 2 (3.4) 1 (5.0) 0 (0.0) 1 (6.7)

Number of study arms One 1 (1.7) 0 (0.0) 1 (4.2) 0 (0.0)

Two 42 (71.2) 15 (75.0) 17 (70.8) 11 (73.3)

Three 10 (16.9) 2 (10.0) 4 (16.7) 4 (26.7)

Four 6 (10.2) 3 (15.0) 2 (8.3) 0 (0.0)

Number of intervention arms One 36 (61.0) 13 (65.0) 14 (58.3) 9 (60.0)

Two 12 (20.3) 3 (15.0) 5 (20.8) 4 (26.7)

Three 11 (18.6) 4 (20.0) 5 (20.8) 2 (13.3)

Total 92 31 39 22

Type of control groups No intervention 23 (39.0) 7 (35.0) 10 (41.7) 6 (0.40)

Standard/usual care 16 (27.1) 8 (40.0) 5 (20.8) 3 (20.0)

Wait-list control 9 (15.3) 2 (10.0) 4 (16.7) 3 (20.0)

No control groupb 10 (16.9) 3 (15.0) 5 (20.8) 2 (13.3)

Unclear 1 (1.7) 0 (0.0) 0 (0.0) 1 (6.7)

Behavioral focus of intervention: Mean 1.6

Number of health behaviors of interest One behavior 51 (55.4) 16 (51.6) 26 (66.7) 10 (45.5)

targeted Two behaviors 27 (29.3) 12 (38.7) 7 (17.9) 7 (31.8)

Three behaviors 3 (3.3) 2 (6.4) 0 (0.0) 1 (4.5)

Four behaviors 2 (2.2) 0 (0.0) 1 (2.6) 1 (4.5)

Five behaviors 2 (2.2) 1 (3.2) 1 (2.6) 0 (0.0)

Six behaviors 3 (3.3) 0 (0.0) 0 (0.0) 3 (13.6)

No behaviors of interest 4 (4.3) 0 (0.0) 4 (10.2) 0

(Continued)
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TABLE 1 (Continued)

All studies

n (%)

Psychological

well-being only

n (%)

Mental ill

health only

n (%)

Both

n (%)

Behavioral focus of intervention: Diet 41 (44.6) 16 (51.6) 9 (23.1) 10 (43.5)

Type of behaviorc Physical activity 39 (42.4) 19 (61.2) 9 (23.1) 13 (59.1)

Alcohol intake 35 (38.0) 8 (25.8) 17 (43.6) 5 (22.7)

Sleep 19 (20.7) 3 (9.7) 7 (17.9) 6 (27.3)

Smoking 10 (10.9) 2 (6.4) 5 (12.8) 1 (4.5)

Drug use 5 (5.4) 0 (0.0) 2 (5.1) 1 (4.5)

Sedentary behavior 1 (1.1) 0 (0.0) 0 (0.0) 1 (4.5)

Other health behaviors 8 (8.7) 0 (0.0) 4 (10.2) 0 (0.0)

Intervention duration Brief-interventionsd 13 (22.0) 4 (20.0) 7 (29.2) 2 (13.3)

1 to <24 weeks 40 (67.8) 14 (70.0) 15 (62.5) 11 (73.3)

24 to <48 weeks 2 (3.4) 1 (5.0) 1 (4.2) 0 (0.0)

≥48 weeks 2 (3.4) 0 (0.0) 0 (0.0) 2 (13.3)

Unclear 2 (3.4) 1 (5.0) 1 (4.2) 0 (0.0)

Outcomes: Type of outcome measures Psychological well-being only 20 (33.9)

Mental ill health only 24 (40.7)

Both psychological well-being and

mental ill health

15 (25.4)

Outcomes: Mental health as primary Yes 35 (59.3)

outcome No 24 (40.7)

aParticipants age ranged from their late teens to their thirties (approximately ages 17–30 years).
bThese included other active intervention arms.
cValues for type of behaviors targeted sum to more than the number of intervention arms as some interventions targeted more than one health behaviors.
dBrief interventions included single delivered sessions that varied in duration ranging from 20min to 1-h.

diet and physical activity were the most common combination

(23 out of 27 studies). Alcohol intake and smoking were more

focused on in the studies that targeted four to six behaviors (33,

42, 60, 84, 86). Most of the interventions (n = 40, 67.8%) were

conducted for between one and 23 weeks (29–32, 34–36, 38, 41–

48, 50–57, 59–63, 65, 67, 75–79, 81, 82, 88, 89). Thirteen (22.0%)

were brief interventions; single delivered sessions that varied in

duration from 20min to 1 h (33, 37, 49, 58, 64, 66, 68, 72, 73, 83,

84, 86, 87).

Outcomes

Of the 59 included studies, 40.7% (n = 24) measured

mental ill-health outcomes (30, 32, 34, 39, 42, 43, 47–50, 54–

56, 58, 64–67, 69, 72, 73, 76, 81, 83), and 33.9% (n = 20)

measured psychological well-being outcomes (33, 35–37, 40, 51–

53, 57, 59, 61, 62, 70, 75, 77, 82, 84, 87–89). One-quarter of

the studies (n = 15, 25.4%) measured both psychological well-

being and mental ill health-related outcomes (29, 31, 38, 41, 44–

46, 60, 63, 68, 71, 74, 78, 79, 86). The RCTs measured a variety

of mental ill health and psychological well-being outcomes, with

the most common outcomes being depression (n = 27, 45.8%)

(30, 31, 34, 38, 39, 41–43, 46, 48, 49, 55, 58, 60, 63, 65–69, 71–

74, 76, 79, 81), anxiety (n= 19, 32.2%) (29, 31, 34, 39, 41, 42, 45–

47, 49, 58, 60, 63, 67–69, 72, 81, 83), stress (n = 17, 28.8%)

(31, 37, 41, 44, 46, 51, 53, 57, 59, 61, 62, 68–70, 75, 82, 86), health-

related quality of life (n = 6, 10.2%) (38, 46, 71, 84, 86, 88), and

psychological well-being (n= 5, 8.5%) (35, 45, 77, 87, 89).

Discussion

This scoping review describes the extent and range of

RCTs evaluating interventions targeting health behavior change

among university students that also measured a mental health-

related outcome. The review identified 59 RCTs, with 47 of the

RCTs published since 2012. Most interventions focused on a

single health behavior, with the three most frequently targeted

behaviors including diet, physical activity, and alcohol intake. Of

the 41 interventions targeting multiple behaviors, most (n= 27)

targeted two behaviors and the most frequent combination was

diet and physical activity. The mental health focus varied within
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FIGURE 2

Number of included RCTs per year by type/s of outcome measured (n = 59).

the included studies, ranging from treatment to prevention of

mental ill-health.

This scoping review highlights that most RCTs in this

field to date have focused on interventions targeting diet,

physical activity, and alcohol intake-related behavior change,

with much less focus on sleep, smoking, drug use and sedentary

behavior. Given the high prevalence and co-occurrence of

health risk behaviors among university students (8, 11), a

more equitable distribution across health behaviors would be

expected. However, given this scoping reviews specific focus on

RCTs that evaluated a mental health outcome, the greater focus

on physical activity interventions is somewhat unsurprising

given the strong evidence for the role physical activity plays in

both the prevention and clinical treatment of mental ill-health

(11, 90). The strong focus on dietary behavior change among

studies measuring a mental health outcome however is not as

well supported by existing evidence, with less certainty of the

causal relationship between diet and mental ill-health (11, 91).

Notably, the lower number of included RCTs considering sleep

is inconsistent with the growing evidence that poor sleep is a risk

factor for poor mental health (11, 92–94).

The current scoping review found most RCTs in this

field have focused on changing individual health behaviors to

influence mental health outcomes. There is strong evidence

of co-occurrence of health risk behaviors in the general

population (95–97), and specifically among university students

(3, 98–103). Further, there is emerging evidence of the

association between co-occurrence of health risk behaviors and

mental health (3, 98–100). Therefore, more RCTs evaluating

multiple health behavior interventions should be anticipated.

However, our findings are consistent with the broader multiple

health behavior change field, which highlights limited research

considering more than two health behaviors, and a predominant

focus on diet and physical activity interventions (104). As

previously acknowledged, greater multi-disciplinary research

and movement beyond individual health behavior silos is

required to advance the multiple health behavior research field

overall (105), and this is also true for university student-

based research.

This scoping review found that many included RCTs

evaluating health behavior change interventions, considered

mental health as the primary outcome of the study. In addition,

included RCTs focused onmental ill-health and/or psychological

well-being related outcomes, and almost one-third of studies

had an inclusion criterion that considered the mental health

status of participants. Collectively, these findings suggest that

RCTs conducted to date have considered health behavior change

interventions as a strategy for treatment and prevention of

mental ill-health, along with mental health promotion. Notably

though, a large number of studies (n= 151) were excluded from
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the review as they met all other inclusion criteria except for the

requirement to assess a mental health outcome. This emphasizes

that despite the evidence of poormental health among university

students, and the association between health behaviors and

mental health, many RCTs evaluating health behavior change

interventions in this setting have not considered the impact on

student’s mental health.

Notably, many of the included RCTs limited participants

to the young adult population, and often to specific student

sub-groups, including first year students/freshman. This focus

was supported by the evidence of the transition from school

to tertiary education having a negative influence on health

behaviors, as well as mental health. Further, many (56%) of the

included studies were conducted in the United States, with only

a small number (≤ 5) conducted in each of the other countries.

Therefore, whilst the results confirm some homogeneity within

the available evidence-base, the applicability of the evidence to

other student sub-groups (e.g., older students, post-graduate

students), and outside the United States, may be limited.

This scoping review has several strengths. It is the first

scoping review to comprehensively examine RCTs undertaken to

evaluate heath behavior change interventions among university

students, with a specific focus on those that measured mental

health outcomes. The conduct of the scoping review was

consistent with PRISMA-ScR (24), and as such employed a

comprehensive search strategy across numerous databases. The

study was limited to studies published in English, and therefore

may not include all published RCTs. Notably, the review focused

on RCTs, as the highest level of evidence from experimental

study designs. However, this does mean that other experimental

study designs (e.g., non-randomized trials) were excluded from

the review. In addition, as is convention for a scoping review the

review only considered the extent and range of studies; therefore

it did not explore the efficacy of the interventions. Further, the

review also did not consider the methodological quality of the

included RCTs.

Conclusion

There is a moderate volume of research exploring the impact

of health behavior interventions for university students on

mental health outcomes. Of note, the RCTs included in this

scoping review can be utilized as a foundation to conduct a

systematic review. There is scope for such a systematic review

to be limited to specific health behaviors (e.g., diet, physical

activity or alcohol intake) or mental health outcomes (e.g.,

mental ill health or psychological well-being), based on the

higher number of included studies. Such a review would help

inform the implementation of health behavior interventions in

the university setting. Finally, future RCTs examining health

behavior interventions targeting university students should:

consider less evaluated health behaviors, such as sleep; consider

targeting multiple health behaviors within the one intervention

approach; and assess mental health as a primary or secondary

study outcome.
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Internet addiction and suicidal
behavior among vocational high
school students in Hunan
Province, China: A moderated
mediation model

Ziwei Teng1†, Yaru Zhang1†, Zirou Wei2, Mengdong Liu3,

Meidai Tang4, Yizhi Deng4, Zhuohui Chen5, Ying Wu6,

Runqi Liu1, Yuanguang Yang7, Menghui Gao1, Jin Kun1,

Jindong Chen1, Renrong Wu1 and Jing Huang1*

1Department of Psychiatry, National Clinical Research Center for Mental Disorders, The Second

Xiangya Hospital of Central South University, Changsha, Hunan, China, 2Mental Health Center, The

Second A�liated Hospital of Guangxi Medical University, Nanning, China, 3Department of

Psychology, University of Washington, Seattle, WA, United States, 4Department of Psychiatry,

Chenzhou No. 2 Middle School, Chenzhou, Hunan, China, 5Department of Neurosurgery, Xiangya

Hospital, Central South University, Changsha, Hunan, China, 6Department of Intensive Care Unit,

The Second Xiangya Hospital, Central South University, Changsha, Hunan, China, 7Department of

Psychiatry, The Third Peoples Hospital of Tongren, Tongren, China

Background: Vocational education is an important part of high school

education in China. However, there is little research on high school students’

mental health. This study aimed to investigate the prevalence of suicidal

behavior (SB) among this population and the mediating role of insomnia,

depression, anxiety, and stress in the relationship between Internet addiction

(IA) and SB using a structural equation model.

Methods: A cross-sectional questionnaire survey was conducted among

several vocational high school students in Hunan Province, and 7,968 valid

questionnaires were obtained. General demographic data and data from the

Dual-Mode Self-Control Scale, Athens Insomnia Scale, Depression Anxiety

Stress scale-21, and Revised Chen Internet Addiction Scale were collected. A

structural equation model was used to explore the di�erent pathways from IA

to SB.

Results: Among the participants, 37.7, 15.7, and 21.8% reported suicidal

ideation, plans, and attempts, respectively. The structural equation model

confirmed that IA was indirectly related to SB and was mediated by insomnia

and/or depression, anxiety, and stress.

Limitations: First, we only recruited students from vocational schools

in Hunan Province, therefore, the sample may not represent the entire

population of vocational students in China. Second, self-report scales

were used in this study, and clinical diagnosis required professional

interviews. Third, since this study had a cross-sectional design, the

causal relationship between the variables could not be determined.
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Conclusions: The prevalence of SB among vocational high school students

in China was significantly high. The prevention of SB related to IA can be

attributed to the improvement of insomnia and emotional problems.

KEYWORDS

anxiety, depression, Internet addiction, stress, suicidal behavior, vocational education

1. Introduction

Suicide is a leading cause of death worldwide (1, 2).

Suicidal behaviors (SB), such as suicidal ideation, plans, or

attempts, are associated with various disabilities and social

function impairment (3, 4). Adolescents are at an important

stage of psychological development and exhibit high rates of

suicide during this phase (3). From a multilevel approach, SB

among adolescents is associated with different sociocultural,

psychopathological, physiological, and biological factors (5).

Evidence shows that depression (6), anxiety, and stress (DAS)

are important risk factors for SB. More than 50% of the people

who die by suicide have major depression (7), and almost all

anxiety disorders are associated with increased suicide risk (8).

Insomnia is themost common sleep disorder among adolescents

(9), defined as a difficulty in initiating or maintaining sleep

or waking up unusually early in the morning, resulting in an

inability to get a satisfactory amount and/or quality of sleep

(10). Insomnia seriously affects adolescents’ physical and mental

health and is a risk factor for the initiation and maintenance of

various emotional problems, specifically anxiety and depression

(11). Insomnia is also associated with increased suicide risk (12).

The number of Internet users has increased substantially

over the last decade. According to a report from the China

Internet Network Information Center, it reached 1.011 billion in

2021, with 183 million underage users (13). Internet addiction

(IA) is a concerning phenomenon. IA (also referred to as

“pathological Internet use,” “excessive Internet use,” “Internet

dependence,” and “compulsive Internet use”) is characterized

by excessive or poorly controlled urges or behaviors regarding

Internet access (14). Recent research suggests that individuals

with higher levels of impulsivity may show more Internet

use (15). Therefore, we hypothesized that high impulsivity is

related to IA. Previous studies showed significant associations

between IA and psychological disorders such as stress,

depression, anxiety, insomnia, physical illness, loneliness, and

suicidal attempts (16–20). Previous studies have reported some

association between IA and SB, and these studies suggested

that participants with IA generally have a higher rate of SB

(21–24). However, the mechanism underlying this association

remains unclear.

Vocational education is an important component of

high school education in China. Students receive a 3-year

vocational/technical curriculum after graduating from junior

high school and account for ∼50% of the high school

population. A few studies have found that compared with

ordinary high school students, vocational school students are

more prone to anxiety, impulsive tendency, physical symptoms

(25), and have more self-injurious behaviors (26) and a higher

probability of suicidal ideation (27). However, very few studies

have examined the SB of vocational school students in China.

Moreover, Chinese vocational high schools do not strictly

control students’ use of mobile phones and electronic devices,

and hence, they may have easy access to the Internet. However,

currently, studies on IA and related psychological problems in

this population are insufficient.

Given that the strong association between insomnia and

DAS is associated with IA and SB, they may be key mediators

of the relationship between IA and SB. Although there is a

bidirectional causal relationship between insomnia and DAS,

we speculate that students with IA experience insomnia before

DAS, which increases the risk of SB. More detailed theoretical

models are needed to explain how IA affects SB, which is of great

interest to the authors. Therefore, this study aimed to explore

the relationship between IA, insomnia, DAS, and SB among

Chinese vocational high school students. This study aimed to (1)

investigate the prevalence of SB among Chinese vocational high

school students, (2) explore the relationship between impulsivity

and IA, and (3) use a structural equationmodel (SEM) to explore

the mediating role of insomnia and DAS in the relationship

between IA and SB.

2. Materials and methods

2.1. Participants

We employed a cross-sectional design. Three vocational

high schools in Hunan, China were selected by convenience

sampling method. A printed version of the questionnaire was

distributed by college teachers to all the students. Of the 8,021

students, 34 refused to participate. A total of 7,987 vocational

high school students were screened, of which 19 were excluded

because they failed the “trick” question. Finally, 7,968 valid

questionnaires were included. All students were informed of

their participation and that they could withdraw at any time.
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All the materials were anonymized to protect the participants’

privacy. Before providing instructions to students, these college

counselors received training on how to guide students in filling

out questionnaires.

2.2. Measures

2.2.1. Basic sociodemographic characteristics

In this study, we used a self-designed questionnaire to

collect sociodemographic variables, including age, sex, residence

(urban/rural), and annual family income (<100,000 yuan/more

than 100,000 yuan).

2.2.2. Athens insomnia scale

Symptoms of insomnia were assessed using the AIS, which

contains eight self-reported items (28). Higher scores indicate

a higher risk of insomnia. Cronbach’s alpha for the Chinese

version of the AIS was 0.912 (29).

2.2.3. Depression, anxiety, and stress scale-21

The Chinese version of the DASS-21 was used, which

includes the three dimensions of anxiety, depression, and stress

(30). Each dimension was composed of seven items, and each

itemwas scored from 0 to 3 points (“0”means it has not occurred

in a week; “1” means 1 or 2 times a week; “2” means 3 or 4

times a week; “3” means≥5 times a week). The Chinese version

of the DASS-21 has good reliability and validity among Chinese

students (30).

2.2.4. Dual-modes of self-control scale

Impulsivity levels were assessed using the DMSC-S, a scale

comprising 12 items that assessed impulsivity levels (31). Each

itemwas rated from 1 (not at all true) to 5 (very true). The higher

the score, the higher the level of the individual’s impulse system.

Cronbach’s coefficient for this scale was 0.82.

2.2.5. The Revised chen Internet addiction scale

IA was assessed using the CIAS-R, which contains 19 self-

report items. Each item is rated on a 4-point Likert scale

(complete in conformity = 1, comparatively in conformity =

2, comparatively conformity = 3, and complete conformity =

4). The total score on the scale ranges from 0 to 76. Participants

were considered to have IA if their scores reached or exceeded

53. The CIAS-R includes the IA core symptom (IA-Sym) and

related problems (IA-RP) subscales. Among them, IA-Sym

was divided into two factors: compulsive Internet use and IA

withdrawal response (Sym-C and Sym-W) and IA tolerance

(Sym-T), and IA-RP was divided into interpersonal and health

problems (RP-IH) and time management problems (RP-TM).

The CIAS-R has been reported to have good reliability and

validity among Chinese adolescents (32).

2.2.6. Suicidal behavior

SB includes suicidal ideation, plans, and attempts.

In this study, they were measured using the following

questions: “Have you ever had thoughts of committing

suicide?”, “Have you ever made a suicide plan?”, and

“Have you ever tried to die by suicide?” If the answer

to the suicide attempt questions was yes, further

questions were asked about the frequency and details.

These questions are commonly used in suicide research

worldwide (33).

2.3. Ethics statement and data collection

This study was approved by the ethics committee of

Second Xiangya Hospital, Central South University, China. All

participants who volunteered to participate were informed of the

purpose, process, benefits, and risks.

2.4. Statistical analysis

Frequencies and proportions for categorical variables

or means (SD) for continuous variables were used to

describe participant characteristics. χ2 tests or 2-tailed

independent sample t-tests were used to compare the

distribution between male and female participants according

to different characteristics. Spearman’s correlation analysis

was performed to examine the association between the

psychological variables (impulsivity, insomnia, DAS, and IA)

and SB. Finally, the serial multiple mediation hypothesis for

impulsivity, insomnia, DAS, IA, and SB was tested, and path

models utilizing the maximum likelihood (ML) approach

were performed. Considering that the adopted scale scores

were continuous variables, and the measures of SB were

dichotomized, standardized coefficients, total effects, and

indirect effects were reported. Model fit indices [root mean

square error of approximation (RMSEA), comparative fit index

(CFI), Tucker–Lewis index (TLI), and Standardized Root Mean

Square Residual (SRMR)] were calculated to assess the model’s

goodness of fit. RMSEA (34) and SRMR (35) values < 0.08, CFI

(36), and TLI (37) values > 0.90, indicated acceptable goodness

of fit.

We used IBM SPSS Statistics 24.0 (IBM Corp., Armonk, NY,

USA) to conduct descriptive and pairwise correlation analyses.

Mplus Version 8.3 was used to conduct the path analysis. P <

0.05 were considered statistically significant.
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TABLE 1 Demographic data and characteristics of the population with and without suicidal ideation.

Suicidal ideation Non-suicidal ideation T/χ P

N = 3,002 (37.7%) N = 4,966 (62.3%)

Age (years) 16.09± 0.83 16.15± 0.83 3.138 0.002

Gender (n, %) 199.286 <0.001

Male 1,207, 40.2% 2,807, 56.5%

Female 1,795, 59.8% 2,159, 43.5%

Residence (n, %) 3.623 0.058

Urban 526, 17.5% 789, 15.9%

Rural 2,476, 82.5% 4,177, 84.1%

Annual family income (n,%) 0.350 0.575

<100,000 yuan 2,445, 81.4% 4,018, 80.9%

More than 100,000 yuan 557, 18.6% 948, 19.1%

Impulsivity 32.50± 10.69 25.59± 10.53 28.226 <0.001

Insomnia (score) 8.13± 4.24 5.08± 3.34 35.676 <0.001

Stress (score) 14.47± 9.39 7.74± 7.63 34.868 <0.001

Anxiety (score) 13.08± 9.13 6.69± 7.03 35.056 <0.001

Depression (score) 13.33± 9.64 6.31± 7.02 37.457 <0.001

IA (score) 43.38± 13.22 35.62± 12.44 26.380 <0.001

N/n, number of participants; IA, Internet addiction.

3. Results

3.1. Sample characteristics

The sample characteristics are presented in Tables 1–3.

Among 7,968 eligible participants, 3,002 (37.7%), 1,247

(15.7%), and 1,739 (21.8%) reported having suicidal ideation,

plans, and attempts, respectively. Participants with suicidal

ideation/attempts were younger than those without (P =

0.002). There was a difference in sex distribution between

those who reported SB (including suicidal ideation, plans,

or attempts) and those who did not, with more females

reporting SB compared to participants who did not (P < 0.001).

There were no significant differences in residence or annual

family income between participants with and without SB (P

> 0.05).

3.2. Spearman correlation analysis

Spearman correlation analysis showed that

there were significant positive correlations between

impulsivity, insomnia, DAS, Sym-T, Sym-C and

Sym-W, RP-IH, RP-TM, and SB (including

suicidal ideation, plans, or attempts; all P < 0.01;

Table 4).

3.3. Structural equation modeling

The path model showed that the standardized total effect

of IA on the risk of SB was 0.309 (P < 0.001), with an

indirect effect of 0.103 (P < 0.001) in the insomnia pathway,

0.125 (P < 0.001) in the DAS pathway, and 0.081 (P <

0.001) in insomnia → DAS pathway (Table 5). The proposed

mediation model showed acceptable goodness of fit (CFI =

0.990, TLI = 0.987, RMSEA = 0.028, SRMR = 0.049). The

SEM suggested that insomnia and DASmediated the association

between IA and SB. The final SEM image is shown in Figure 1.

The SEM of the association between the IA factors (Sym-T,

Sym-C & Sym-W, RP-IH, RP-TM) and SB is shown in the

Supplementary material.

4. Discussion

This study examined the lifetime prevalence of SB among

vocational high school students in China. It was the first to

explore the relationship between IA and SB in detail by dividing

the IA scale into core symptoms and addiction-related problems.

After controlling for age and sex as covariates, the SEM results

confirmed that IA was indirectly associated with SB through the

mediating role of insomnia and/or DAS, and that there was no

direct association between them.
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TABLE 2 Demographic data and characteristics of the population with and without a suicidal plan.

Suicidal plan Non-suicidal plan T/χ P

N = 1,247 (15.7%) N = 6,721 (84.3%)

Age (years) 16.12± 0.83 16.13± 0.83 0.292 0.770

Gender (n, %) 28.255 <0.001

Male 542, 43.5% 3,472, 51.7%

Female 705, 56.5% 3,249, 48.3%

Residence (n, %) 3.401 0.068

Urban 228, 18.3% 1,087, 16.2%

Rural 1,019, 81.7% 5,634, 83.8%

Annual family income (n, %) 0.015 0.937

<100,000 yuan 1,013, 81.2% 5,450, 81.1%

More than 100,000 yuan 234, 18.8% 1,271, 18.9%

Impulsivity 32.80± 12.50 27.34± 10.62 16.217 <0.001

Insomnia (score) 9.09± 5.11 5.70± 3.50 29.012 <0.001

Stress (score) 15.84± 10.72 7.84± 7.34 34.868 <0.001

Anxiety (score) 13.08± 9.13 6.69± 7.03 32.581 <0.001

Depression (score) 16.31± 11.16 7.59± 7.53 37.457 <0.001

IA (score) 43.91± 15.28 37.55± 12.63 15.77 <0.001

N/n, number of participants; IA, Internet addiction.

TABLE 3 Demographic data and characteristics of the population with and without suicidal attempt.

Suicidal attempt
N = 1,739 (21.8%)

Non-suicidal attempt
N = 6,229 (78.2%)

T/χ P

Age (years) 16.07± 0.82 16.15± 0.83 3.061 0.002

Gender (n, %) 99.673 <0.001

Male 692, 39.8% 3,322, 53.3%

Female 1,047, 60.2% 2,907, 46.7%

Residence (n, %) 0.769 0.381

Urban 299, 17.2% 1,016, 16.3%

Rural 1,440, 82.8% 5,213, 83.7%

Annual family income (n, %) 0.060 0.808

<100,000 yuan 1,407, 80.9% 5,056, 81.2%

More than 100,000 yuan 332, 19.1% 1,173, 18.8%

Impulsivity 33.29± 11.72 26.77± 10.49 22.306 <0.001

Insomnia (score) 8.90± 4.75 5.48± 3.40 33.720 <0.001

Stress (score) 16.29± 10.11 8.60± 7.81 33.882 <0.001

Anxiety (score) 15.03± 10.04 7.44± 7.16 35.535 <0.001

Depression (score) 15.43± 10.55 7.15± 7.27 37.705 <0.001

IA (score) 44.16± 14.30 36.97± 12.54 20.476 <0.001

N/n, number of participants; IA, Internet addiction.
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TABLE 4 Correlations between IA, impulsivity, stress, anxiety,

depression, insomnia and SB.

Suicidal
ideation

Suicide
plan

Suicide
attempt

Impulsivity 0.308∗∗ 0.235∗∗ 0.163∗∗

Stress 0.377∗∗ 0.336∗∗ 0.283∗∗

Anxiety 0.389∗∗ 0.345∗∗ 0.294∗∗

Depression 0.408∗∗ 0.361∗∗ 0.311∗∗

Insomnia 0.381∗∗ 0.328∗∗ 0.269∗∗

Sym-T 0.269∗∗ 0.142∗∗ 0.194∗∗

Sym-C and Sym-W 0.272∗∗ 0.153∗∗ 0.208∗∗

RP-IH 0.245∗∗ 0.123∗∗ 0.175∗∗

RP-TM 0.276∗∗ 0.154∗∗ 0.211∗∗

Sym-T, Internet addiction tolerance symptoms; Sym-C and Sym-W, compulsive Internet

use and Internet addiction withdrawal symptoms; RP-IH, interpersonal and health

problems; RP-TM, time management problems. ∗∗ p < 0.01.

4.1. Prevalence and demographic
characteristics of SB

In this study, the lifetime prevalence of suicidal ideation,

plans, and attempts among Chinese vocational high school

students was 37.7, 15.7, and 21.8%, respectively. This is

significantly higher than the lifetime prevalence of suicide

ideation, planning, and attempts of global adolescents (18,

9.9, and 6.0%, respectively); (38), and also higher than that

of Chinese high school students in other reports [26.8 (39),

13.2, and 5.2%, respectively] (40). The main reason for this

difference could be the difference in sample sources. This study

included students who entered vocational school immediately

after middle school graduation. Although this group did

not experience high school students’ academic pressure, they

tended to have worse academic performance, were considered

underachievers with lower socioeconomic status, and faced

more social challenges (such as low employment rate and

educational attainment) and long-term social prejudice (41).

This study found that the prevalence of suicide attempts

was higher than that of plans. We speculated that some

attempts were not extensively prepared and planned but were

rather spontaneous and impulsive. Previous studies found that

although people who have not made a suicide plan have a

lower rate of suicide attempts, they account for 15–64% of all

suicide attempts (42). Moreover, repeated suicide attempts may

indicate a more serious intention to harm oneself, and hence, the

behavior may be partly attention-seeking (43).

Moreover, three types of SB were more common in females,

which is consistent with previous studies (44–46). Although the

prevalence of female suicidal ideation, planning, and attempts

is higher, the suicide death rate of males is much higher (47),

and the risk of suicide completion after an attempt is also higher

in males (48). This may be because females are generally more

likely to seek help from friends and professionals, and be more

willing to talk about emotional problems (49). The higher death

rate among males could be because of more lethal methods of

suicide (46) and less inclination to seek help (50).

4.2. Relationship between impulsivity
and IA

We found that impulsivity is a strong predictor of IA. It is

thought to be an endophenotype in individuals who develop

addictive behaviors (e.g., pathological gambling and substance

use disorder) (51) and our study provides theoretical support for

this conclusion. A similar study found that individuals with IA

showed higher levels of characteristic impulsivity, comparable

to what was observed in pathological gamblers and that the

severity of addiction was positively correlated with the level of

impulsivity (52). Imaging data showed that participants with

network game overuse had abnormal glucose metabolism in

different brain areas, suggesting that overuse of the Internet

and other types of addiction behavior (including substance and

non-substance addiction) may have the same neurobiological

mechanisms (53).

4.3. Mediating e�ects of insomnia and
DAS on IA and SB

This study also found that SB was significantly and

positively correlated with insomnia, DAS, and IA. Therefore, we

conducted an SEM to further explore the relationship between

these mental health problems and SB (54, 55). The SEM detected

that under the mediating roles of DAS and insomnia, IA had

indirect relationships with SB.

The first indirect path suggests that DAS mediated the

relationship between IA and SB. Depression is one of the most

reported factors associated with IA (56), and it may be a result

of IA (57). We speculate that RP-TM caused by IA deprives

the patient of the right to participate in real life. More time

online means social withdrawal in real life, increased risk of

social anxiety disorder, more conflicts with parents and peers,

and a decline in emotional regulation ability (58, 59). Moreover,

previous studies found that individuals with IA experience

higher perceived stress (60, 61). They subsequently experienced

multiple setbacks, such as impaired interpersonal relationships

and failed exams, which may cause stress in students with IA

(62). Available evidence on the core symptoms of IA is scarce.

The withdrawal symptoms of substance addiction are known

to cause emotional problems and physical discomfort (63).

Our study also confirmed that Sym-C and Sym-W could cause

insomnia and emotional problems. Resisting Sym-C also forced
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TABLE 5 Indirect e�ect of each mediate pathway from IA to suicidal behavior.

Path UC (SE) SC (SE) p-Value E�ect size

Total indirect effects 0.109 (0.003) 0.309 (0.009) <0.001 100%

IA→ insomnia→ SB 0.036 (0.002) 0.103 (0.007) <0.001 33.3%

IA→ DAS→ SB 0.044 (0.002) 0.125 (0.006) <0.001 40.5%

IA→ insomnia→ DAS→ SB 0.029 (0.001) 0.081 (0.004) <0.001 26.2%

Effect size was calculated using the ratio of the total mediating effect.

UC, unstandardized coefficients; SC, standardized coefficient; SE, standard error; IA, Internet addiction; DAS, depression, anxiety, and stress; SB, suicidal behavior.

FIGURE 1

The SEM for the association between Internet addiction and suicidal behavior with insomnia, depression, anxiety, stress as mediating variables

among Chinese vocational high school students (adjusted for age and sex as covariates). Sym-T, Internet addiction tolerance symptoms; Sym-C

and Sym-W, compulsive Internet use and Internet addiction withdrawal symptoms; RP-IH, interpersonal and health problems; RP-TM, time

management problems. IA, Internet addiction; DAS, depression, anxiety, and stress; SB, suicidal behavior. ***p < 0.001.

adolescents to experience stress. Considering the path fromDAS

to SB, many previous studies have confirmed that depression

and anxiety are closely associated with increased suicide risk

(64, 65). Many psychophysiological and neurobiological studies

support the stress-driven suicide model (66, 67). Specifically,

genetic stress susceptibility interacts with abnormal cortisol

stress axis function and the inflammatory system, which may

be an important biological mechanism of stressors that leads to

SB (68).

The second indirect path suggests that insomnia mediated

the relationship between IA and SB. IA is functionally

equivalent to all addictions. In this study, Sym-T, Sym-C,

Sym-W, and RP-TM were all found to be correlated with

insomnia. A previous study suggested that when an individual

cannot control the urge to use the Internet and bedtime

is usually delayed, it often causes severe sleep deprivation

or daytime sleepiness (69). Staying online in the middle of

the night can lead to disturbed sleep-wake patterns (70).

A study found that playing online games was associated

with prolonged sleep latency and rapid eye movement sleep

periods (69). Other potential mechanisms that disrupt sleep

include bedtime Internet use, which may also affect the

central and autonomic nervous systems (71), and screen

light may inhibit the increase in melatonin, which promotes

sleep (72). Moreover, surfing the Internet for a long time

may cause many physical discomforts, such as dizziness,

headache, and muscle pain, which may also affect sleep quality

(73). The relationship between insomnia and suicide risk is

unique, and studies suggest that insomnia may indirectly

influence SB through specific biology (e.g., serotonergic
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dysfunction), psychology (mood disorders), cognitive deficits,

and impulsivity (74).

Considering that insomnia can lead to mood disorders, the

third mediating effect of “IA → insomnia → DAS → SB”

can be explained as follows. In insomnia, the sleep-wake system

(i.e., the circadian rhythm and homeostatic system) becomes

dysfunctional, which may lead to abnormal mood regulation.

Loss of sleep may increase the risk of SB by affecting the

regulation of emotional responses (75). For example, a study

supporting this conclusion reported that the mean incubation

period of rapid eye movement was significantly shorter and

its percentage was significantly higher in depression patients

with suicidality than in patients without, which also indicates

that suicidal patients may not be able to self-regulate their

emotions during sleep (76). However, the mediating mechanism

of emotional problems in the relationship between insomnia and

SB requires further study.

This study has some limitations. First, it only recruited

students from vocational schools in Hunan Province; therefore,

the sample may not represent the entire population of vocational

students in China. Second, self-report scales were used in this

study, and clinical diagnosis required professional interviews.

Third, since this study had a cross-sectional design, besides,

the relationship between IA and SB was unclear, the causal

relationship between the variables could not be determined.

Future longitudinal studies are needed to explore the causal

relationship and influencing factors between IA and SB. Fourth,

we evaluated lifelong suicidal behavior and in future studies,

we will assess suicidal behavior in the past 6 months and the

past year does better illustrate the relationship between Internet

addiction and suicidal behavior.

In conclusion, this study explored the relationship between

IA, insomnia, DAS, and SB using a mediation model, and

provided some evidence for the process of IA leading to SB. This

study also provides a basis for the prevention of SB in individuals

with IA and can help reduce the risk of suicide in individuals

with IA by improving sleep quality, enhancing their ability to

deal with stress, and alleviating emotional problems.
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Mental health literacy (MHL) helps improve mental health outcomes and reduce the

impacts of mental illness. This study aims to reflect on scientific evidence on MHL

levels, barriers to MHL, their impacts on mental health among Australian youth and

interventions to overcome these barriers. The factors explored in the Perspective

included; influence of social determinants, culturally and linguistically diverse (CALD)

communities, help-seeking attitudes and behaviors. MHL intervention programs and

MHL for improving mental health outcomes due to the recent COVID-19 pandemic

were also explored. Adequate levels of youth MHL significantly improved one’s ability

to recognize own mental health status as well as provide peer support. Practical

considerations such as designing more gender and culturally specific youth MHL

programs are proposed.

KEYWORDS

mental health, mental health literacy (MHL), youth–young adults, culturally and linguistic

diversity, social determinants, COVID-19, behavior, gender

Introduction

Mental health is a fundamental component of the overall health of an individual. In recent

decades, the concept of mental health and wellbeing has been a main topic of conversation due

to the rise in mental illness burden in Australia. According to data from the Australian Bureau

of Statistics (2018), one in five (20%) Australians had a mental illness, increasing from 18%, in

2014–2015. Youth mental health and wellbeing is a tremendous concern due to the rise in the

incidence of mental illness, with almost half of the population with mental illness experiencing

their first episode by the age of 18 (1, 2). Adolescence is a crucial time of an individual’s life

with many physical, emotional, and social changes, making them more vulnerable to mental

illness. Psychological distress at a young age can have detrimental effects and lead to; high-risk

behaviors, academic failures, unemployment, poor sexual health, self-harm, and premature

mortality (3). A 2017 youth survey by Mission Australia (4) demonstrated that mental health

issues (33.7%) and alcohol and other drugs (32.0%) were two of the main issues recorded among

the youth participants.

The Australian population consists of many culturally, and linguistically diverse (CALD)

populations born overseas or have parents born overseas who speak different languages (5).

According to 2016 census data, CALD peoples made up 45% of the Australian population

(6). The mental health needs of CALD populations are complex due to resettlement stressors,

and strong cultural and religious beliefs associated with mental illness (2). Furthermore, CALD

communities are more likely to have lower Mental Health Literacy and help-seeking behaviors

than Australian-born communities (7).
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Anxiety and mood disorders are the main contributors to the

mental illness burden among Australian youth (5). Although early

intervention is key in reducing the impacts of mental illness, evidence

indicates that most youth are hesitant in seeking help due to

confidentiality concerns, shame in disclosing their mental health

issues, limited knowledge of mental health and wellbeing, and limited

knowledge and capacity in accessing the available services (1).

Mental health literacy (MHL) was first defined as knowledge

regarding mental health issues that contribute to early recognition,

management, and treatment of mental illness (8). Jorm (9) expanded

on the initial definition by expanding MHL to include; knowing how

to prevent mental illness, the ability to recognize signs and symptoms

of mental illness at an early stage, awareness of help-seeking options

and available treatments, awareness of self-help strategies, andmental

health first aid skills that help and support others affected by mental

illness. MHL can also aid in improved help-seeking behaviors, which

can reduce or halt illness progression, improve quality of life and

improve levels of developmental goals among the youth.

Although improving physical health and wellbeing is popular,

improving mental health and wellbeing is still perceived as novel.

It is established that improved levels of mental health promotes

better health and wellbeing (10). Data indicates recent improvement

in MHL levels among the youth since the initial research and the

introduction ofMHL by Jorm et al. (8). However, the prevalence rates

of youth mental illness in the latest national surveys suggest a need

for more research and strategies to enhance the levels of MHL among

the youth of Australia (11). This study aims to examine evidence of

youth MHL, impact of MHL on mental health status and current

interventions to improve and enhance MHL. The study focuses on

cultural, social and environmental determinants.

Social determinants and mental health
literacy

Gender/sex and sexual preference disparities

Gender/sex has an influence on MHL levels among youth.

Studies show that females are more likely to have increased levels

of MHL regarding generalized anxiety disorders compared to males

due to high prevalence (12–14). Similarly, a cross-sectional study

with 1,207 Australian youth participants demonstrated that females

are significantly more likely to identify depression than males

(15). Young females have also consistently reported high rates of

psychological distress compared to young males (16).

Hegemonic masculine ideals discourage vulnerability, weakness,

or emotional expression (17). While expressions of masculinity are

diverse, adolescent males with perceptions of traditional masculine

norms are more likely to have a greater risk of mental health

issues risks and reduced help-seeking behaviors (18). Similarly,

the rates of psychological distress among adolescent males have

recently risen substantially (29%) compared to the rates in 2018

(20%) (19). Improving MHL in young men may help in providing

more knowledge and awareness of mental illness, benefiting mental

health outcomes.

Lesbian, Gay, Bisexual, Transgender, Queer, Intersex and

Asexual (LGBTQIA+) youth face detrimental health challenges

and are extremely vulnerable to mental health problems in the

heteronormative society. A systematic review by Wilson and Cariola

(20) analyzed 34 qualitative studies and found that being victims of

marginalization, isolation and rejection and phobic behavior is linked

with negative mental health outcomes such as self-harm, depression,

and suicidality. The authors also found a need for more supportive

schools and social environments for LGBTQI+ youth. While studies

related to MHL levels of sex and gender minority youth are scarce,

it can be established that more research needs to focus on providing

necessary support and resources in improving MHL.

Geographic locality

Geographic location can factor toward an individuals health

in many ways. For example, the Prevalence of mental illness is

higher among the youth living in rural areas than youth living

in metropolitan areas and higher levels of barriers to necessary

treatment (1). A systematic review by Gulliver et al. (21) reported

that, out of the 13 qualitative studies, four qualitative studies showed

a lack of accessibility due to time, transport and costs as a prominent

barrier in seeking the necessary professional help among the youth

living in rural areas.

Marshall and Dunstan (22) conducted a vignette short film

based study with 122 participants (49 males and 73 females) from

the age range of 12–18 years and examined that rural adolescents

show low levels of MHL compared to metropolitan adolescents.

Conversely, the study reported that the recognition of mental illness

such as depression was similar among rural and metropolitan

adolescents. The authors also found that rural adolescents showed

low awareness of the available mental health professional help

compared to metropolitan adolescents. Moreover, in association with

gender/sex disparities, Marshall and Dunstan (22) also found that

there is a gender difference exist concerning MHLlevels among rural

adolescents compared to metropolitan adolescents. The authors also

found that MHLlevels of rural adolescent males are less than rural

adolescent females.

Knowledge is power

Promoting MHLamong parents and educators are an indirect

way of improving MHLamong the youth population of Australia.

Youth with parents with mental illness are at more risk of developing

mental illness than youth who have parents without mental illness

(23). Being the caregiver of a parent with mental illness can

impede the development of the child. While not all children have

adverse effects, some young people build better resilience, better

understanding and knowledge about mental illness. Improving the

MHLof the youth of a parent with mental illness is beneficial in

building and improving positive coping strategies for better mental

health (24). Subsequently, youth with adequate levels of MHLare

more likely to have better mental health knowledge, confidence

in recognizing their mental health status and symptoms, which

promotes better mental health outcomes (10).

Furthermore, Johnco and Rapee (25) found that parental

depression literacy strongly influenced their parental response to

an adolescent with depressive symptoms. The authors also found

that poorer depression literacy of parents was associated with low

support, more overprotective and distressed/withdrawn response. In
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contrast, parents with adequate depression literacy are more likely to

support and promote positive responses toward the depressed youth.

Moreover, improving parents’ depression literacy was also beneficial

toward the parents with managing their depressive symptoms (25).

Schools and educators are a great way of providing adolescents

with a safe, supportive environment to improve their MHLas they

spendmost of their time in school. For example, a cluster randomized

trial by Jorm et al. (26) provided mental health first aid training

to middle school teachers in seven schools in South Australia to

evaluate the mental health knowledge and their ability to help

students with their mental health problems. After 6 months of

follow-up, the authors found that the training increased teachers’

mental health knowledge, changed their beliefs, and improved their

ability to help students with mental health problems; however, the

effects were not significant. An indirect effect noted in the study

was that students reported receiving more mental health information

from their teachers due to the training. Conversely, Uribe Guajardo

et al. (2) found that MHFA trained teachers and responsible adults

showed significant improvements in knowledge regarding youth

mental health problems (p < 0.01) and significantly increased levels

of confidence in helping youth with mental health problems (p <

0.001). Thus, it demonstrates teachers’ key role in improving mental

health knowledge to adolescents in school settings.

Mental health literacy of culturally and
linguistically diverse youth

Culture

Culture influences many aspects of mental health, mental illness

and the ways people access help toward improving their mental

health status. While Australia is a major multicultural hub, other

countries such as United States, South Korea and Europe are

also some of the popular migrant destinations among migrant

communities. Culturally and linguistically diverse (CALD) youth are

more vulnerable to mental illness (2). Culture and religion surround

most values and beliefs of CALD communities. Although there are

generally positive influence of such culturally and religiously rich

contexts, in most situations, changes that occur due to transitioning

from a strong cultural influence to new social structure may result

in varied negative impacts toward levels of mental health among the

youth populations.

Furthermore, shame and stigma strongly influence the attitudes

and behaviors of being closed off regarding mental ill-health and

psychological distress and not seeking necessary help among CALD

youth (27). Consequently, the patterns of shame and stigma create

added stress for young people going through psychological distress.

Thus, increased levels of MHLmay help CALD youth navigate their

perceptions and beliefs which aids in better mental health.

Barriers in accessing services

Increasing levels of CALD communities in Australia necessitates

culturally relevant health services. While this is not the case for all

care providers, CALD communities are more selective in picking

their health care provider due to this reason. Additionally, Cultural

competency among healthcare providers facilitates help-seeking

behaviors among the youth (27). In addition, Cross and Singh

(28) examined the importance of cross-cultural communication

among CALD clients and Mental health care providers. The authors

found that being culturally sensitive and having good cultural

communication aids in gaining the client’s trust and building rapport.

A qualitative study by Valibhoy et al. (29) found that many

young refugees are unaware of the available services. They believe

that the threshold for entering the services is severe mental illness.

Additionally, cultural mistrust of the western mental health services,

especially with refugee communities with complex mental health

needs, deters from seeking professional mental health help (27).

Furthermore, in a systematic review by Gulliver et al. (21), out

of 13 qualitative studies, five qualitative studies showed negative

perceptions toward mental health professionals, with issues relating

to confidentiality and trust (“I am afraid counselor will pass

information about me to other people”) and a preference of self-

reliance (“prefer to handle myself ”) over seeking professional help

among the youth population.

A qualitative study by Colucci et al. (30) found that service

providers understanding of ethnocultural backgrounds, migration

pathways, possible trauma, and considerations of cultural

interpretations of health and illnesses are instrumental in engaging

refugee youth in mental health services. Moreover, implementing

measure to improve MHL among the refugee youth were more likely

to facilitate better access and engagement with mental health services.

Refugee youth participants in a mixed-method study by Posselt

et al. (31) reported a need for more activities to promote mental

health awareness and knowledge among their communities which

will aid in better MHL among them. In Addition, the service

providers interviewed in the study acknowledged the need. They

added that limited funding to such measures is a barrier in

implementing mental health awareness programs in the area.

Consequently, Reducing the mental health service disengagement

and facilitating appropriate measures to improve MHL is crucial in

improving mental health outcomes among the CALD youth (18).

Help seeking attitudes, behaviors, and
youth mental health literacy

Behaviors toward help-seeking

Alcohol and substance abuse
Horyniak et al. (32) conducted a qualitative study with young

African migrant and refugee participants showed that injecting

drug use (IDU) is common among them, even though it is highly

stigmatized and hidden from their family and friends, they are more

likely to engage in IDU. The authors demonstrate that factors such

as traumatic experiences related to migration and resettlement are

prominent in the susceptibility to IDU among the African migrant

and refugee participants in the study. There is also a gender difference

observed where, Males were significantly more likely to use alcohol as

a method of dealing with depression and compared to females (15).

Consistently, McCann et al. (27) found that lack of MHL is a

barrier to help-seeking behaviors. Authors also found that migrant

youth are reluctant to seek help for mental health problems and

substance abuse problems due to stigma-related reasons and avoid

bringing shame upon their families and communities. While the

authors claim a lack of generalisability in the study, the authors
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conclude that the need for culturally competent care is evident.

Similarly, Posselt et al. (31) showed that culturally responsive

complex treatment is vital in treating CALD communities with

Comorbid conditions of mental illness and alcohol and other

drug problems.

Attitudes toward help-seeking

According to Wright et al. (33), while the ability to recognize

and label a mental disorder may not be sufficient in determining

the appropriate help, it may indicate good mental health literacy.

Ratnayake and Hyde (14) investigated the relationship betweenMHL

and help-seeking intentions among senior high school students.

The Melbourne based study involved senior high school student

participants (n = 32, 22 females and 10 males). The authors found

no indication of a relationship between MHL and help-seeking

intentions in the study. The authors claim that this could be due to

the study’s small sample size and the homogeneity of the participants

or inclusion bias. Conversely, some studies found increased MHL

levels resulting in improved help-seeking intentions among the youth

(34, 35).

Previously identified themes of gender disparities linked with

variations to help-seeking attitudes among the youth. Particularly,

Males are more likely to have reduced help-seeking attitudes than

females (18). Moreover, even though Ratnayake and Hyde (14) found

no evidence of gender difference and help-seeking, the authors found

that young males were more likely to seek professional mental health

help from a doctor or a general practitioner (GP) than young females.

E�ectiveness of youth mental health
literacy intervention programs

A cluster-randomized crossover trial by Hart et al. (34) compared

students’ (Randomized n = 1,942) outcomes of teen mental

health first aid (tMHFA) training and physical first aid (PFA)

training programs. It evaluated that tMHFA trained students showed

significantly greater confidence levels to support peers, while PFA

trained students felt less confidence in helping a peer with mental

distress. Similarly, Uribe Guajardo et al. (2) conducted a CALD

focused tMHFA and youth mental health first aid training (YMHFA)

and found significantly increased levels of helpful intentions after

training (p < 0.01) and maintained levels of helpful intentions after 3

months follow up (p < 0.05). Furthermore, in relation to the earlier

discussed theme of low MHL levels in rural communities, Anderson

and Pierce (36) found that rural-community MHL programs (MHFA

programs) have increased the MHL levels, which aids in increased

confidence in helping other with mental illness.

Riebschleger et al. (24) explored the effectiveness of a MHL

program called Youth Education and Support (YES) program among

school students in the USA. The authors found that the youth

participants (n = 46) reported a significant improvement in their

MHL levels from the pre- to post-program. Similarly, Marinucci et al.

(37) aim to implement the YES program for Australian secondary

school students to explore the effectiveness in the Australian context.

A cluster randomized control trial by Perry et al. (38) examined

a school-based intervention program called “HeadStrong” on

secondary school students (n = 380) and found that depression

literacy levels have significantly improved post-program. However,

the program did not have a significant impact on the help-seeking

attitudes of the participants. The authors claimed that this could be

due to the insufficient duration of the “HeadStrong” program.

Mental health literacy for improving mental
health outcomes due to the recent
COVID-19 pandemic

No doubt the enforced lockdown restrictions due to COVID-

19 have resulted in strong adverse effects on the mental health and

wellbeing of the youth population of Australia. Such effects are

mostly related to low levels of social connectedness, the uncertainty

of the future, disruptions toward young people’s education and

employment. Such disruption of the norms may have negatively

influenced the level of MHL and support these young people would

have otherwise received. According to Headspace mental health

survey (2020), at the early stages of the COVID-19 pandemic, the

results indicated that 74% of participants reported that their mental

health has declined due to COVID-19 outbreak in Australia. The

survey results also indicate that 86% of participants had negative

impacts to their mood, wellbeing, and sleep due to the COVID-19

pandemic. Subsequently, the survey also demonstrated that young

people have been engaging in many self-care and coping strategies

such as talking to friends, significant other, family and engaging in

hobbies to maintain and improve their mental health and wellbeing.

Similarly, Li et al. (39) found that adolescents with pre-existing

mental illness experienced heightened levels of psychological distress

and greater levels of loneliness and sleep disturbances due to the

COVID-19 pandemic compared to adolescents without a pre-existing

mental illness. It is observed that adequate levels of MHL help engage

in positive self-care and coping strategies (24).

The young population of Australia have experienced adverse

impacts on their mental health during the early months of the

pandemic (40). The above prospective study also examined increased

levels of depression and anxiety symptoms since the COVID-19

pandemic started. However, the study results show no significant

changes in help-seeking from mental health professionals due to the

enforced COVID restrictions. Conversely, Headspace mental health

survey (2020) results indicate that the participants who engaged

in help-seeking from health professionals found the help to be

beneficial in managing their mental health. Thus, it can be established

that improving MHL among the youth may help reduce the long-

term impacts to their mental health due to COVID-19 and the

enforced lockdowns.

Discussion

The current study sought to provide a perspective on youth

mental health literacy, factors contributing to MHL and its

implications on mental health. The influence of social determinants

on youth MHL demonstrates a gap between MHL levels among rural

and metropolitan youth and its adverse effect on their mental health.

The findings also touch on the gender disparities that have a greater

effect on MHL levels of Australian youth. The authors established

experience with young people and factors that impact their resilience

and development, has facilitated extensive understanding of the scope
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and challenges associated with engaging youth in mental wellbeing.

While there are direct ways of attaining and improving youth mental

health literacy, there is no doubt that empowering communities

including improving parents and educators’ MHL can significantly

improve youth mental health knowledge.

We also highlight here the importance of help-seeking behavior

to prevent mental health issues and for early interventions. Research

indicates that low MHL levels contribute to low help-seeking

behaviors and attitudes. Additionally, we are well aware that youth

in particular are more likely to develop unhealthy behaviors such as

alcohol and substance use as coping strategies to deal with mental

illness. This further highlights the importance of MHL and the

provision of the necessary knowledge and understanding to improve

help-seeking behaviors and attitudes.

MHL programs are crucial in improving mental health literacy.

However, it is now well established that MHL programs cannot

be developed as one-size-fits-all. For instance, MHL programs for

adults should not be the same as those for adolescents. MHL helps

build human developmental resilience. Programs for adolescents

should mainly be tailored for adolescents’ developmental levels and

should be delivered mainly in school environments (41). Moreover,

CALD communities have varied mental health needs which is best

approached with culturally appropriate programs to improve mental

health literacy, help-seeking behaviors among the CALD youth.

Mental health service delivery needs to be culturally appropriate. In

addition, mental health service providers need to count the cultural

competency required to provide efficient and equitable services

to the CALD communities (28). Furthermore, countries such as

United States, European countries and South Korea are some of

the well-known migrant destinations consisting of many migrant

youths. It is more likely that they face similar challenges in improving

their mental health literacy. Therefore, study findings undoubtedly

can be generalized to indigenous and migrant youth living in other

developed countries.

Most reviewed interventions in the current study demonstrated

that the short duration of interventions can impact the sustainability

of the long-term improvements in MHL (2, 18). To develop better

youthMHL intervention programs, more research is needed to assess

the effectiveness of school-based youth MHL programs (42) as well

as a longer follow up period to evaluate the effects of MHL programs

on Australian youth (43). Successful MHL interventions should take

into consideration cultural, social, political, and economic factors,

and, should take the bottom-up approach when working with the

community and empowering its members and leadership. This will

ensure better engagement and more sustainable plans. Programs

developers and designers also need to construct gender-specific,

culturally responsive programs for better outcomes (44, 45).

Conclusion

MHL aids in understanding one’s mental health status, acquiring

knowledge of the available services, improving help-seeking

behaviors and attitudes, and having the mental health first aid skill

confidence in supporting a peer with mental health problems. In

summary of the results, this perspective study clearly illustrates

the MHL levels of Australian youth, the factors that contribute

to improving MHL and its impacts on mental health. The study

also demonstrates the current Australian MHL programs and their

outcomes on youth mental health. However, the study raises the

questions of the long-term efficacy of the programs on maintaining

MHL among the youth and the need for more effective, engaging

and community-based specific MHL programs for multicultural and

minority groups.

More research including large longitudinal studies are required

to determine causality and the strengths of association between the

different themes discussed in the current study. In addition, a scoping

or systematic review may be required for more robust evidence

related to MHL and impacts on mental health among Australian

youth. Conclusively, policymakers and health care providers should

consider employing these findings as a foundation to construct and

develop programs for improving MHL among Australian youth.
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Prevalence and associated clinical
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Objectives: Cyberbullying is quite common in adolescents and college students,

and it influences mental health in many aspects. The purpose of this study was

to investigate the prevalence of cyberbullying in Chinese college students and to

look for related factors.

Methods: Eight thousand and ninety-eight college students aged 17–26

were enrolled in this cross-sectional study. We collected information of their

sociodemographic data, depression (evaluated by Self-Rating Depression Scale),

anxiety (evaluated by Self-Rating Anxiety Scale), lifetime suicidal behaviors

(including suicidal ideation, suicidal plans, and suicide attempts), and experiences

of cyberbullying for the past 12 months by online questionnaires.

Results: The prevalence of cyberbullying for the past 12 months was 7.82%

(633/8,098) among college students. Binary logistic regression analysis showed

that sex (odds ratio, OR = 0.522, 95%CI = 0.433–0.629, p < 0.001), suicide

attempts (OR = 2.164, 95%CI = 1.589–2.948, p < 0.001), depression (OR = 2.372,

95%CI= 1.602–3.512, p < 0.001), and anxiety (OR = 1.911, 95%CI= 1.305–2.800,

p = 0.001) were independently associated with cyberbullying.

Conclusion: Cyberbullying is very common among college students in

Hunan Province, China. Besides, being male, suicide attempts, depression and

anxiety were independently associated with cyberbullying, which highlights

the importance of paying attention to cyberbullying and addressing anxiety,

depression, and suicidal behaviors among college students to better improve their

mental health and prevent suicide.

KEYWORDS

cyberbullying, online bullying, bullying, Chinese college students, risk factors, prevalence

1. Introduction

Cyberbullying, sometimes called online bullying or electronic bullying, is bullying

with digital approaches, like mobile phones, computers, and tablets (1). Cyberbullying

can take place on social media, messaging, gaming (2) or other platforms where people

can view, participate in, or share content (1). Among these, the most common place

where cyberbullying takes place is on social media, like Facebook, Instagram, Snapchat,

Tik Tok (1), and Weibo in China (3). Huston et al. summarized that the defining
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characteristics of cyberbullying are: (a) “electronic form of contact”

(b) “an aggressive act” (c) “intent” (d) “repetition (publicity),”

and (e) “harm to the victim” (4). There are different forms of

cyberbullying, such as flaming, online harassment, cyberstalking,

denigration, impersonation, disclosure of private information

(outing), and exclusion (5). For example, cyberbullying could

involve sharing and spreading personal or private information

which leads to embarrassment or humiliation (1), sending negative,

hurtful, false, mean messages or threats on messaging platforms

(1, 2). Significantly, face-to-face bullying and cyberbullying can

sometimes happen simultaneously (2), and some cyberbullying

behaviors are so egregious that they turn into unlawful or criminal

behavior (1). Compared with bullying in the traditional sense,

cyberbullying has some unique characteristics: (a) persistent, the

internet makes it possible to immediately and continuously spread

24 h a day; (b) permanent, most information on the internet is

permanent and public if not removed; (c) hard to recognize for

teachers and caregivers when it takes place (1). Cyberbullying

could have a negative impact on an individual mentally, physically,

and emotionally. People who have suffered cyberbullying may feel

upset, embarrassed, ashamed, angry, or lose interest in the things

they love, and they may sometimes have sleep problems or somatic

symptoms like headaches or stomachaches, and in extreme cases,

cyberbullying can even lead to people taking their own lives (2).

Previous studies have revealed that cyberbullying is quite

common among youth. In 2017, about 15% of American students

in grades 9–12 reported having been cyberbullied in the past 12

months (6). In 2019, the Cyberbullying Research Center found

that for middle and high school students aged 12–17 in the

United States, approximately 37% had experienced cyberbullying

in their lifetime (7), indicating that cyberbullying is quite common

and shows a growing trend. Relative to numerous studies among

adolescents, less evidence was found among youth at early

adulthood. A review showed that about 10–15% students had

suffered cyberbullying during their college (8). Alrajeh et al.

reported 35.8% students in Qatar University were cyberbully-

victims (9). Huang et al. found a high prevalence of cyberbullying

up to 64.32% in Chinese college students (10). In addition,

cyberbullying has been reported to have many adverse effects on

one’s mental health. For example, Grigore et al. found significant

positive associations between cyberbullying and anxiety in middle

school students (11). Meanwhile in other studies, cyberbullying

victims presented with high levels of anxiety, stress (12), and social

anxiety (13). In prior studies, people who had been cyberbullied

also had significantly higher levels of depression (14–16). In a study

done in Bangladesh, the prevalence of major depressive disorder

in cyberbullying victims was 9.1%, proportionately higher than

that in non-victims (17). Cole et al. found that cybervictimization

significantly predicted depressive symptoms (15), and multivariate

analysis showed that college students who had experienced

cyberbullying had a higher likelihood of being depressed and

anxious than those without cyberbullying experience. Additionally,

Jin et al. found that Chinese middle school students in Chongqing

city who were being cyberbullied were more likely to have suicidal

attempts (18).

Cyberbullying not only influences current mental health, but

may also affect mental health in the long term. However, the

direction of the causal relationship between cyberbullying and

psychological problems is still less clear. Lee found that childhood

cyberbullying experiences increased the likelihood of subsequent

cyberbullying victimization and cyberbullying perpetration and

escalated the risk of anxiety (19), while Liu et al. found that

emotional distress at baseline was associated with cyberbullying

after 8 months (20).

Previous studies on youth cyberbullying have mainly been

conducted among teenagers, and in college students from several

countries. It should be noted that, as has mentioned above, college

students are at a high risk of suffering from cyberbullying. As the

prevalence and correlates of cyberbullying are greatly influenced

by national and cultural factors (21), it is necessary to elucidate

the study of cyberbullying in different regions and countries,

especially in a large sample size. Few studies have investigated

cyberbullying in a large sample size of Chinese college students.

Compared with other young populations in China, college students

have more access to the internet, chat online more, and they

browse and share perspectives with friends or strangers online

more than other groups, which makes them more susceptible

to cyberbullying. Therefore, the purpose of this study was to

investigate the prevalence of cyberbullying in a large sample of

Chinese college students and to look for related factors.

2. Methods

2.1. Participants

This study was ethically approved by the Ethics Committee

of Second Xiangya Hospital of Central South University. A cross-

sectional design was employed in this study. We designed a

questionnaire and distributed it online. From February to June

2019, data were collected from college students at Changsha

Medical University and Changsha University of Science and

Technology. Students whomet the following inclusion criteria were

invited to join this study: (a) aged 17–26; (b) not suffering from

any severe physical illness; (c) willing to sign a formal consent

form to participate. Before the survey, students were introduced

to the purposes, contents, and form of the study, and were told

that they had the right to participate or not, or to quit at any time,

and that their information would be kept and treated with strict

confidence. Using convenience sampling, a total of 8,130 students

were invited to join he study, 6,045 students from Changsha

University of Science and Technology, and 2,085 students from

Changsha Medical University. Among the students, 32 refused

to participate or did not complete the whole survey. Therefore,

8,098 students participated in the study and were included in the

subsequent analyses. The response rate was 99.6%.

2.2. Measurements

In the questionnaire, we surveyed participants’

sociodemographic data, mental states, and conditions about

cyberbullying. The sociodemographic data included their age,

sex, community, nationality, physical disorder history, mental
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disorder history, family history of mental disorders (FHMD), right-

handedness, good relationship with mother, good relationship with

father, single-child household (yes or no), family income, smoking,

and alcohol drinking.

The symptoms of anxiety in the past 7 days were measured by

the 20-item Self-Rating Anxiety Scale (SAS), and SAS scores higher

than 50 were regarded as having anxiety (22). The symptoms of

depression in the past 7 days were measured by the Self-Rating

Depression Scale (SDS), and SDS scores higher than 53 were

regarded as having depression (23). These two scales have shown

good reliability and validity in Chinese population (24, 25).

Suicidal behaviors were measured by the following questions:

(a) suicidal ideation: “Have you ever seriously thought

about committing suicide?” (b) suicidal plans: “Have you

ever made a plan about how you would commit suicide?”

(c) suicidal attempts: “Have you ever tried to commit suicide?”

For each question, participants were asked to choose “yes”

or “no”.

We firstly defined cyberbullying to participants: “Bullying

is the behavior where an individual is being repeatedly and

persistently treated negatively by one or more people who

are intentionally causing or attempting to cause harm and

discomfort to the individual. When bullying happens, the bullied

individual is clearly at a disadvantage. Cyberbullying is the

form of bullying using electronic means.” Cyberbullying was

then measured by the following question: “In the past 12

months, has someone used the internet, SMS, Weibo, WeChat

(or other electronic devices) to bully, tease or threaten you?”

Participants were asked to choose the frequency of cyberbullying:

(a) never; (b) once; (c) twice; (d) three times or more. Students

who experienced cyberbullying at least once were regarded as

cyberbullying victims.

2.3. Statistical analysis

In this study, t-test was used to compare the group differences

between students with and without cyberbullying for normally

distributed continuous data such as age, SAS scores, SAS

scores. Chi-square test was used to compare group differences

for categorical data such as sex, nationality. Binary logistic

regression analysis was conducted for adjusted odds ratio (OR)

calculation for cyberbullying. In addition, spearman’s correlation

analysis was utilized for the correlations between cyberbullying

scores, sociodemographic data, and mental states, and Bonferroni

corrections was used for multiple comparisons testing. Stepwise

multiple regression was used to further examine the association

between cyberbullying score and other variables. All statistical

analyses were conducted in SPSS (Version 22.0; IBM, Inc.,

Chicago, IL). The significance level was set at 0.05 (two-tailed).

3. Results

The prevalence of cyberbullying was 7.82% (633/8,098)

in the present study. No significant differences were found

between cyberbullying victims and non-victims in the following

demographic characteristics: age, community, nationality, right-

handedness, and only-child status (all p > 0.05, Table 1). However,

cyberbullying victims were more likely to have FHMD or have

a habit of smoking (both p = 0.001). In addition, participants

who suffered cyberbullying were more likely to be male, have

physical or mental disorder history, have poorer relationship

with parents, drink alcohol frequently, be depressed or anxious

(consistent with their significantly higher scores on SDS and SAS),

and they were more likely to have suicidal behaviors, including

suicidal ideation, suicide plans, and suicide attempts (all p < 0.001,

Table 1). More of the victims of cyberbullying also had a family

annual income lower than 30,000 compared with non-victims

(p= 0.005).

In addition, correlation analysis showed significant correlations

between cyberbullying score and the following parameters: sex

(r = −0.086, df = 8,098, p < 0.001), physical disorder history

(r = 0.045, df = 8,098, p < 0.001), mental disorder history

(r = 0.046, df = 8,098, p < 0.001), FHMD (r = 0.040,

df= 8,098, p < 0.001), good relationship with mother (r =−0.057,

df = 8,098, p < 0.001), good relationship with father (r = −0.049,

df = 8,098, p < 0.001), suicidal ideation (r = 0.101, df = 8,098,

p < 0.001), suicide plans (r = 0.113, df = 8,098, p < 0.001),

suicide attempts (r = 0.150, df = 8,098, p < 0.001), depression

symptoms (r = 0.188, df = 8,098, p < 0.001), anxiety

symptoms (r = 0.201, df = 8,098, p < 0.001), family income

(r = −0.036, df = 8,098, p = 0.001), smoking (r = 0.038,

df = 8,098, p = 0.001) and drinking alcohol (r = 0.071,

df = 8,098, p < 0.001). All these significant associations passed

the Bonferroni corrections (all p < 0.05/19 = 0.003). Further

multiple regression showed significant associations between the

cyberbullying score and anxiety symptoms (beta = 0.179,

t = 10.499, p < 0.001), suicide attempts (beta = 0.085,

t = 6.856, p < 0.001), sex (beta = −0.094, t = −8.814,

p < 0.001), suicide plans (beta=0.046, t=3.733, p < 0.001), FHMD

(beta=0.031, t=2.868, p=0.004), SDS (beta = 0.037, t = 2.149,

p = 0.032) and family income (beta = −0.022, t = −2.072, p

= 0.038).

Finally, binary logistic regression analysis showed that sex

[Wald = 46.753, df = 1, odds ratio (OR), 0.522; 95% confidence

interval (CI) (0.433, 0.629); p < 0.001], suicide attempts

[Wald = 23.986, df = 1, OR, 2.164; 95% CI (1.589, 2.948); p <

0.001], depression [Wald = 18.590, df = 1, OR, 2.372; 95% CI

(1.602, 3.512); p < 0.001] and anxiety [Wald = 11.065, df = 1,

OR, 1.911; 95% CI (1.305, 2.800); p= 0.001] remained significantly

associated with cyberbullying after controlling for confounders.

The analysis also showed that a family income over 70,000 yuan per

year was a protective factor, compared to a family income under

30,000 [Wald = 4.384, df = 1, OR, 0.781; 95% CI (0.620, 0.984);

p= 0.036; Table 2; Figure 1].

4. Discussion

In this study, we investigated participants’ cyberbullying

experience over the past 12 months. Our study revealed a

prevalence of 7.82%, showing that cyberbullying is quite common

among Chinese college students. Additionally, cyberbullying was

positively related with depression, anxiety, and suicidal behaviors;
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TABLE 1 Comparison of demographics and clinical characteristics between cyberbullying victims and non-victims.

Variable Non-victim (n = 7,465) Victim (n = 633) P-value OR (95% CI)

Age (years), mean± SD 20.23± 1.50 20.34± 1.48 0.069

Sex

Males, n (%) 3,220 (43.1%) 372 (58.8%) 0.000 0.532 (0.451–0.628)

Females, n (%) 4,245 (56.9%) 261 (41.2%)

Community

Urban 3,193 (42.8%) 249 (39.3%) 0.093

Rural 4,272 (57.2%) 384 (60.7%)

Nationality

Han 6,777 (90.8%) 581 (91.8%) 0.401

Others 688 (9.2%) 52 (8.2%)

Physical disorder history, n (%) 222 (3.0%) 37 (5.8%) 0.000 2.025 (1.416–2.897)

Mental disorder history, n (%) 92 (1.2%) 20 (3.2%) 0.000 2.615 (1.601–4.270)

FHMD, n (%) 90 (1.2%) 18 (2.8%) 0.001 2.398 (1.436–4.005)

Right-handedness, n (%) 6,712 (89.9%) 561 (88.6%) 0.304

Good relationship with mother, n (%) 7,214 (96.6%) 587 (92.7%) 0.000 0.444 (0.321–0.615)

Good relationship with father, n (%) 7,094 (95.0%) 576 (91.0%) 0.000 0.528 (0.395–0.707)

Only-child, n (%) 2,982 (39.9%) 258 (40.8%) 0.689

SDS 43.94± 9.70 51.48± 10.86 0.000

Depression, n (%) 772 (10.3%) 245 (38.7%) 0.000 5.474 (4.589–6.531)

SAS 39.40± 8.92 47.79± 11.94 0.000

Anxiety, n (%) 1,051 (14.1%) 279 (44.1%) 0.000 4.810 (4.058–5.701)

Family income/year (yuan)

<30,000, n (%) 1,848 (24.8%) 184 (29.1%) 0.005

30,000∼70,000, n (%) 3,045 (40.8%) 268 (42.3%)

More than 70,000, n (%) 2,572 (34.5%) 181 (28.6%)

Smoking, n (%) 651 (8.7%) 80 (12.6%) 0.001 1.514 (1.182–1.940)

Alcohol drinking, n (%) 2,311 (31.0%) 272 (43.0%) 0.000 1.680 (1.425–1.982)

Suicidal ideation, n (%) 1,523 (20.4%) 227 (35.9%) 0.000 2.181 (1.837–2.591)

Suicide plans, n (%) 245 (3.3%) 71 (11.2%) 0.000 3.723 (2.820–4.915)

Suicide attempts, n (%) 428 (5.7%) 124 (19.6%) 0.000 4.005 (3.217–4.987)

FHMD, family history of mental disorders; SAS, Self-Rating Anxiety Scale; SDS, Self-Rating Depression Scale.

being female, having a good relationship with parents and having a

higher family income showed to be protective factors.

The prevalence of cyberbullying was 7.82% in this study, while

previous studies have reported a prevalence ranging from 5.1

to 55.3% in college students (26–29). A study in a sample of

471 US college students showed that 10% had been cyberbullied

(26), and another study in the US that recruited 799 participants

reported that 8.6% were victims of cyberbullying (27). The different

sample size and cultural background may contribute to the

discrepancy in the prevalence; for example, in the US, people

might be more open to share feelings and experiences, they

may be more willing to report cyberbullying victimization, while

Chinese people tend to keep things to themselves, some might

even feel shameful to share those feelings. One study in a Turkey

college reported a high cyberbullying prevalence of 55.3% (29),

and this might be due to the fact that the researchers focused on

lifetime cyberbullying which might be higher than the prevalence

in the past 12 months. On the other hand, data from a Spanish

University and a Bolivian University showed a lower cyberbullying

prevalence of 5.1% (28). This might be partly due to variations in

definitions and personal understanding of cyberbullying, as well

as different cultural and economic backgrounds of various regions

and nationalities (30). And for Chinese college students, Huang

et al. found a high prevalence of cyberbullying up to 64.32% (10),

which was apparently much higher than in the present study,

it can also be partly explained by the differences in definition

of cyberbullying. We emphasized the intentional aggression and

the repeated feature of cyberbullying in the present study, while
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TABLE 2 Binary logistic regression analysis for variables associated with cyberbullying.

B S.E. Wald df Sig. Exp (B) 95% CI. for EXP (B)

Variables Lower Upper

Sex −0.650 0.095 46.753 1 0.000 0.522 0.433 0.629

Age 0.037 0.030 1.539 1 0.215 1.037 0.979 1.099

Community urban 0.120 0.099 1.454 1 0.228 1.127 0.928 1.370

Nationality −0.190 0.158 1.454 1 0.228 0.827 0.607 1.126

Physical disorder history 0.126 0.227 0.306 1 0.580 1.134 0.726 1.770

Mental disorder history −0.056 0.377 0.022 1 0.883 0.946 0.452 1.980

FHMD 0.331 0.387 0.734 1 0.392 1.393 0.653 2.970

Right-handedness 0.077 0.143 0.285 1 0.593 1.080 0.815 1.430

Good relationship with mother −0.241 0.229 1.109 1 0.292 0.786 0.501 1.231

Good relationship with father 0.034 0.206 0.027 1 0.870 1.034 0.691 1.549

Only-child 0.062 0.098 0.401 1 0.527 1.064 0.878 1.289

Suicidal ideation 0.217 0.117 3.465 1 0.063 1.243 0.989 1.562

Suicide plans 0.197 0.185 1.134 1 0.287 1.218 0.847 1.749

Suicide attempts 0.772 0.158 23.986 1 0.000 2.164 1.589 2.948

Depression 0.864 0.200 18.590 1 0.000 2.372 1.602 3.512

Anxiety 0.648 0.195 11.065 1 0.001 1.911 1.305 2.800

Family income 5.488 2 0.064

Family income 1 −0.030 0.106 0.083 1 0.773 0.970 0.788 1.193

Family income 2 −0.247 0.118 4.384 1 0.036 0.781 0.620 0.984

Smoking −0.128 0.143 0.805 1 0.370 0.880 0.665 1.164

Drinking alcohol 0.108 0.094 1.308 1 0.253 1.114 0.926 1.340

FHMD, family history of mental disorders; Family income 1, family income 30,000–70,000 yuan per year; Family income 2, family income over 70,000 yuan per year.

Huang et al. included making fun of others as cyberbullying,

for example, in that case, the participants might perceive such

behaviors as being aggressive, even though the perpetrator might

be unintentional. The difficulty to compare the prevalence of

cyberbullying in different studies emphasizes the importance of a

unifying definition of cyberbullying. Moreover, the difference in

sample size (897 vs. 8,098) might also contribute to the diversity

of prevalence of cyberbullying.

Generally, the prevalence of cyberbullying in college students

(or young adults) is lower than in adolescents (14.9–36.5%) (17).

Researchers have projected that adolescence is a vital period

for learning social interaction with others in appropriate ways.

However, adolescents’ experience of both biological and social

changes as well as negative emotions also reach a peak during

this special period, including aggression (31, 32), risk taking and

impulsivity (33) therefore, they might have more difficulty in social

communication, especially chatting with strangers online, which

could possibly explain the higher prevalence in adolescents.

Interestingly, we found that being male and low family

income were independent risk factors for cyberbullying. Consistent

with former studies (10, 34, 35), males were more likely to

become cyberbullying victims. It is potentially associated with

higher impulsivity of males (10, 36). On the other hand, male

students spent more time on online games (37), which lead to

higher risk of suffering cyberbullying (38); and males tend to

play confrontational, aggressive games online, which made them

more likely to suffer from cyberbullying while seeking excitement

and satisfaction (39). Family income was found to be positively

associated with self-esteem in both teenagers (40) and college

students (41), students with low family income were more likely

to have low self-esteem, which was associated with cyberbullying

(39). Low family income was also associated with insufficient family

support (35), which is another risk factor in cyberbullying (42). In

addition, compared with female students, male students had lower

self-esteem (39), this might also contributed to the different role of

sex in cyberbullying.

In the present study, we found that cyberbullying victims were

more likely to have depression or anxiety, which is consistent

with previous studies (12, 43) and shows that cyberbullying is

related to negative mental states. Previous studies have shown that

cyberbullying victims are more likely to be anxious, depressed,

and have suicidal ideation and attempts (44, 45). MC Martínez-

Monteagudo et al. found that up to 72.2% of the victims had high

levels of anxiety, and 68.1% reported high levels of depression

(12). These association have been observed not only in adults,

but also in adolescent samples (46, 47). In addition, compared

with traditional forms of bullying, cyberbullying might contribute

to more intense negative feelings, like helplessness, fear (48), and
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FIGURE 1

Adjusted odds ratio (OR) of variables associated with cyberbullying using binary logistic regression analysis. OR, odds ratio; FHMD, family history of

mental disorders; Family income 1, family income 30,000∼70,000 yuan per year; Family income 2, family income over 70,000 yuan per year.

social anxiety (49); hence, cyberbullying experience might affect

depressive symptoms even more than traditional bullying (47).

Moreover, in a study conducted among Swiss and Australian

students, researchers found that cyberbullying victims from both

countries suffered from depression, and the association was not

moderated by country, which suggests that the relation is common

in different cultural backgrounds (47).

One study among college students claimed that cyberbullying

victimization had negative impact on people’s present life and

that cyberbullied participants had higher levels of anxiety than

the general population (28). Typically, cyberbullying has been

found to be associated with social anxiety (45); one longitudinal

study proposed that cybervictimization might be a risk factor

for social anxiety among adolescents (13). In addition, as has

been mentioned, social anxiety might be a partial moderating

element in cyberbullying related depression (50). In our study,

anxiety was found to be significantly associated with cyberbullying.

Other researches have provided similar evidence that cyberbullied

individuals present high levels of anxiety, stress (12) and social

anxiety (13), and they also show more social avoidance and

discomfort in social situations in general (51). Researchers have

pointed out that adolescents who lack social skills in real world

interactions tend to have more social fears and might choose digital

platforms to communicate with others since it is limited to the

internet, whichmakes it more likely to get involved in cyberbullying

(52). On the other hand, cyberbullying victimization may lead to

even higher levels of anxiety for those who are already suffering

from social anxiety (53), making it a vicious circle.

Several previous studies have also focused on the connection

between cyberbullying and suicidality (54, 55), and they have

reported that cyberbullying victims show more suicidal ideation

and attempts than non-victims (54). Other previous studies

have shown significant associations between cyberbullying and

suicide behaviors (56, 57), such as suicidal ideation (58–63),

suicidal plans (57), and suicidal attempts (61, 62, 64). Similarly,

our study showed that cyberbullying victims were more likely

to have suicide attempts. One previous research showed that

cyberbullying had an average causal effect of 4.16% on suicidal

attempts (64), and another study in 20, 406 high school students

found that victims of cyberbullying were 4 times more likely to

develop suicide ideation compared to non-victims (65). While

depression has been widely accepted to be directly related to

suicidal risks, several studies have shown that depressive symptoms

might work as a mediating factor in the association between

cyberbullying experience and suicidal behaviors (66, 67). Using

mediation analyses, it has also been suggested that psychological

distress associated with cybervictimization completely mediates the

relationship between cyberbullying and suicidality (54); depressive

symptoms significantly mediates the relation between the intensity

of being cyberbullied and suicide ideation (67), and state anxiety

mediates the relationship between cyber-victimization, cyber-

aggressiveness, and depression (11).

As has been shown in previous studies that family support can

protect adolescents from being cyberbullied (42), in the current

study we also found that good relationship with parents may be a

protective factor against cyberbullying. Moreover, family support

has been proved to reduce the probability of depressive and anxiety

symptoms (68).

There are several limitations we should notice. The first

limitation is that this studymainly focused on cyberbullying victims

and not cyberbullying aggressors; future studies should address

cyberbullying aggressors as well to better understand and prevent

cyberbullying. The second limitation is that all the data collected

were self-reported information so that recall bias was ineluctable,
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and although we illustrated the definition of cyberbullying, there

may be some deviations due to their own understanding of

cyberbullying. Another limitation is that all the data we collected

in college students were from the same province; therefore, care

should be taken when extending the conclusions into other age

groups and provinces. Finally, due to the cross-sectional design,

only correlation between cyberbullying and psychological problems

can be drawn, we cannot draw any causality conclusions.

5. Conclusion

In conclusion, we found that cyberbullying is very common

among college students in Hunan Province, China. We also found

that cyberbullying may be associated with depression, anxiety, and

suicidal behaviors in this population. This study highlights the

importance of paying attention to cyberbullying and addressing

anxiety, depression, and suicidal behaviors among college students

to better improve their mental health and prevent suicide.
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Cybervictimization has been shown in many studies to be a risk factor for

adolescent non-suicidal self-injurious behavior (NSSI). In this study we tested the

roles of depression and school connectedness in this association. The Integrative

Model of NSSI, Emotion Regulation and Interpersonal Relationship Model of

NSSI, and Integrative Model of Social Media and Suicide provided the conceptual

framework for the study. A sample of 1106 adolescents (Mage = 13.17; SD =

0.69; 51.78% girls) completed anonymous questionnaires in their classrooms.

The results of structural equation modeling showed that the positive association

between cybervictimization and adolescent NSSI was mediated by depression.

Moreover, this indirect link was stronger for adolescents with low vs. high school

connectedness. The results have implications for intervention programs aimed at

reducing NSSI among adolescents.

KEYWORDS

cybervictimization, depression, school connectedness, adolescent, non-suicidal self-

injury

1. Introduction

Non-suicidal self-injury (NSSI) is a deliberate behavior enacted for the purpose of self-

harm but not suicide, the behavior is considered unacceptable in the societal or cultural

context in which it occurs, the most common forms of NSSI include cutting, burning, and

scratching (1, 2). NSSI often develops in adolescence (3), and in recent years, adolescent

NSSI has become amajor public health problem (4). About 17.2% of adolescents in the world

have engaged in NSSI (5), and its prevalence is increasing every year (6). In a meta-analysis

involving 597,548 adolescents, the lifetime prevalence (7) and another two research showed

that 12-month prevalence of NSSI were 16.9 and 14–39%, respectively (8, 9). A nationwide

study of 150,000 adolescents in China, where the current study was conducted, revealed that

∼22.37% had engaged in NSSI (8).

Although NSSI is not enacted for the purpose of suicide, it is nevertheless strongly

associated with suicidal behavior, suicide attempts, and suicide (10, 11). In one study, having

shown NSSI more than seven times increased a person’s risk of suicide (12). Adolescent

suicidal behavior is significantly predicted by NSSI (13, 14), and in many situations, NSSI

is more predictive of suicide attempts than suicidal behavior (15).
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In the last 10 years, researchers have concentrated on the

mechanisms (1, 16, 17), risk factors (18, 19), and biological

markers of NSSI, (20), including the HPA axis (21) and exosomes

(22), and have achieved significant advances in understanding

NSSI. However, with the development of science and technology,

adolescents’ life fields have now moved from the physical world

to the virtual online world. Adolescents can communicate with

people on the Internet anytime and anywhere, and they may also

have friction and experience cybervictimization. Interpersonal risk

factors such as cybervictimization were also common in adolescent,

in one study, with ∼30.7% of participants having experienced

cyberbullying. Boys were more likely to be victims of cyberbullying

than girls. The findings also indicate that cybervictimization is a

significant risk factor for self-injury among adolescents (23).

Cybervictimization refers to someone were bullied by other

people who using digital technology, including repeatedly

intimidating, provoking, or humiliating others through social

media, online communication platforms, gaming platforms, and

SMS on mobile phones (24). This problem has become a serious

social problem that can affect adolescents’ mental health (25).

Cybervictimization was associated with negative emotions in

adolescents and is positively connected with a wide range of

psychiatric issues (24). A meta-analysis which comprising 11

cross-sectional studies has revealed that cybervictimization may

increase the risk of NSSI (26). A longitudinal study also indicated

that cybervictimization was an important positive predictor of

NSSI in adolescents (27). Admittedly, the association between the

cybervictimization and adolescent NSSI was exists. However, the

mechanism of this association is unclear.

Cybervictimization is not always associated with NSSI. Among

youth who do engage in NSSI, the self-injurious behavior typically

does not occur immediately; the adolescent goes through an

emotional process that includes struggles, retaliation, rage, and

sadness before eventually expressing their repressed feelings

through NSSI (1, 27). Recent research has demonstrated that

adolescents who experience cybervictimization are more likely

to experience negative feelings, which can lead to a variety of

psychological issues like depression and anxiety (28). For instance,

a prospective study of 2,480 adolescents showed that depression

was positively predicted by peer cybervictimization (29). Similar

findings were obtained from a longitudinal study of 559 youth

in grades 6–12 (30). Cybervictimization at Time 1 and Time 2

significantly predicted depression and anxiety in adolescents at

Time 2 and Time 3.

However, there are also longitudinal studies showing that

cybervictimization cannot significantly predict the occurrence

of depression in adolescents (31). The main reason for these

mixed results may be the existence of mediating variables in

the association between cybervictimization and adolescent NSSI.

Additionally, according to several conceptual models, including

Nock’s integration model and the emotional regulation model,

NSSI is frequently used as a coping mechanism in response to

negative emotion (1, 32), and unpleasant emotions like depression

and anxiety can significantly predict the occurrence of NSSI

(33). A longitudinal study of 6,995 Chinese adolescents over

the time period of 2 years revealed that depression at Time

1 strongly predicted NSSI at Time 3 (34). Although previous

studies have demonstrated relationships among cybervictimization,

depression, and NSSI, no studie have examined the mediating role

of depression in the association between cybervictimization and

NSSI. Therefore, we hypothesized that depression mediates the

relationship between cybervictimization and NSSI.

Individual differences might explain why different people

show different psychological responses to the same negative

event. For example, resilience has been shown to weaken the

association between negative life events and depression (35,

36). Another individual differences were socail support and

school connectedness (37, 38). School connectedness refers to

students’ sense of attachment and belonging to the school and its

environment, and is reflected in students’ emotion, behavior and

cognition (39). During adolescence, youth spend more time in

school activities, and the social support offered by schools increases

opportunities for the positive development of adolescent mental

health (40, 41).

From the perspective of the occurrence of non-suicidal self-

injury and protective factors, according to the theory of social

support in NSSI, people exhibit less NSSI when they have outside

support (42). Thus, the association between cybervictimization and

NSSI may be weaker when there is high school connectedness

as a form of social support. No studies to date have tested

the association between cybervictimization and NSSI, and thus

moderators of this association have also not been tested. Indirect

evidence of a possible link comes from research showing that

school connectedness may moderate the association between

bullying and maladjustment (e.g., impulsive behavior, depression,

and anxiety) (43–45). Additionally, Wang et al. demonstrated

that the relation between cybervictimization and suicidal ideation

was only statistically significant when there was low school

connectedness (46).

Figure 1 shows the hypothesized moderated mediation model.

School connectedness was tested as a moderator of the mediated

process by which cybervictimization is associated with NSSI by way

of depression. Specifically, we tested whether school connectedness

moderates the first link in this mediated path, namely the

association between cybervictimization and depression. The results

of these analyses have implications for identifying a mechanism

by which NSSI develops, and for developing interventions based

on school connectedness as a protective factor. In this manuscript,

we hope to further investigate the relationship between cyber

victimization and NSSI and its internal occurrence mechanism by

exploring the relationship between these four variables, as well

as to propose protective factors for the problem of non-suicidal

self-injury in adolescents from the perspective of interpersonal

relationships and social support. To further guide future research

and provide guidance on the prevention and intervention of NSSI

in school adolescents.

Hypothesis 1. Cybervictimization will be positively associated

with adolescent NSSI.

Hypothesis 2.Depression will mediate the association between

cybervictimization and adolescent NSSI.

Hypothesis 3. The indirect relationship between

cybervictimization and adolescent NSSI via depression

will be moderated by school connectedness. Specifically,
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FIGURE 1

The proposed mediated moderation model. NSSI, non-suicidal

self-injurious behavior.

school connectedness will weaken the link between

cybervictimization and depression.

2. Methods

2.1. Participants and procedure

Participants were recruited from three junior middle schools

in Guangdong province, southern China, through stratified and

random cluster sampling. A total of 1,006 adolescents (51.78%

girls, n = 521) ranging in age from 12 to 15 (Mage = 13.16,

SD = 0.67) completed questionnaires in their classrooms. There

were 556 seventh graders and 450 eighth graders. Regarding the

demographics of the sample, 48.63% of participants’ fathers and

54.07% of their mothers had less than a high school education. The

students lived in rural (44.51%) and urban (55.49%) areas.

2.2. Questionnaire survey

2.2.1. Cybervictimization
Cybervictimization was assessed using the Chinese version (47)

of the Cybervictimization Scale (Erdu-Baker and Kavsut et al.).

Participants were asked to use a four-point Likert scale, from

1 (never) to 4 (more than 5 times), to report how often they

had experienced 18 forms of cybervictimization in the previous 6

months. An example item is, “Someone propagated rumors about

me online.” The frequency of cybervictimization increases with the

Cybervictimization Scale score. The scale’s Cronbach’s alpha in this

study was 0.82, which indicates strong internal consistency.

2.2.2. Depression
Depression was assessed using The Center for Epidemiologic

Studies Depression Scale updated by Liu et al. (48, 49). On a four-

point Likert scale, from 1 (never) to 4 (always), participants stated

how frequently they had experienced symptoms of depression

throughout the previous week (for example, “I felt like everything

I did was an effort”). A higher score indicates higher depressive

symptoms. Cronbach’s alpha in this study was 0.88, indicating

strong internal consistency.

2.2.3. School connectedness
The Emotional Engagement Sub-scale of the School

Engagement Scale, developed by Wang et al. (50), assesses

adolescents’ sense of school connectedness. The measure has eight

statements (for example, “In general, I feel like a true member of

this school”), and respondents were asked to rate their thoughts on

a five-point Likert scale from 1 (strongly opposed) to 5 (strongly

in favor). The average rating was calculated as the final score,

and a higher score on the scale denotes a higher level of school

connectedness. The scale’s internal consistency in this study was

good, as indicated by its Cronbach’s alpha of 0.76.

2.2.4. NSSI
NSSI was measured with the Non-Suicidal Self-Injury scale

(NSSI) (51), which includes seven items referring to behaviors such

as self-cutting, burning and biting. Participants were asked to report

whether they had engaged in each behaviors without suicidal intent

in the past 6 months. Items were rated on a four-point scale (1

= never, 2 = once or twice, 3 = three to five times, 4 = six or

more times). The reliability and validity of the scale are good. A

higher score indicates higher NSSI situation. This scale’s internal

consistency in this study was good, as indicated by its Cronbach’s

alpha of 0.71.

2.3. Control variables

Gender (male/female), age, and score on the measure of

sensation seeking were used as covariates in the analyses. Sensation

seeking was measured using the Chinese version of the sensation

seeking scale. These variables have all been shown to be associated

with risk of NSSI (52, 53).

2.4. Procedure

This research was approved by the Academic Ethics Review

Committee of the School of Education, Guangzhou University.

Informed consent was obtained from teachers, parents, and

participating adolescents prior to information collection.

Participating adolescents spent ∼30min in their regular classroom

completing a series of self-report questionnaires. Data were

collected by trained psychology teachers or graduate psychology

students. To encourage honest responses, participants were

informed that their responses would be kept strictly confidential

and that their participation was voluntary and that they could

refuse to participate in the study at any time.

2.5. Statistical analyses

SPSS 25.0 version was used to generate descriptive statistics and

correlations. Mplus 8.1 was used to conduct structural equation

modeling usingmaximum likelihood estimation and bias-corrected

percentile bootstrapping with 5,000 replications. The analyses

tested whether the association between cybervictimization and
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TABLE 1 Descriptive statistics and correlations for all variables.

Variable 1 2 3 4

1. Cybervictimization 1.00

2. School connectedness 0.01 1.00

3. Depression 0.29∗∗∗ −0.14∗∗∗ 1.00

4. NSSI 0.24∗∗∗ −0.03 0.38∗∗∗ 1.00

Mean 1.13 3.70 1.71 1.09

SD 0.20 0.90 0.48 0.29

∗∗∗p < 0.001. NSSI, non-suicidal self-injurious behavior.

NSSI was mediated by symptoms of depression. They also tested

whether school connectedness moderated (weakened) this indirect

association. Specifically, school connectedness was tested as a

moderator of the link between cybervictimization and depression;

moderation in any link constitutes moderation of the whole

mediation model. We controlled for gender, age, and sensation

seeking as predictors in regression equations as part of structural

equation modeling.

3. Results

3.1. Preliminary analyses

The means, standard deviations, and correlation coefficients

for all variables are displayed in Table 1. Cybervictimization,

depression, and NSSI were significantly inter-correlated (p <

0.001). Moreover, school connectedness was negatively correlated

with depression (p < 0.001).

3.2. Testing for mediation e�ect of
depression

The mediation model represented in Figure 2 showed an

excellent fit to the data: χ2/df = 0.19, CFI = 1.00, RMSEA = 0.00,

and SRMR = 0.01. The mediation effect is considered significant

if the confidence interval (CI) does not include 0. After controlling

for gender, age, and sensation seeking, cybervictimization positively

predicted depression (β = 0.27, SE = 0.03, t = 9.00, p < 0.001,

95% CI [0.21, 0.33]), and depression positively predicted NSSI (β

= 0.33, SE = 0.03, t = 10.71, p < 0.001, 95% CI [0.27, 0.39]).

Moreover, the residual effect of cybervictimization on NSSI was

significant (β = 0.14, SE = 0.03, t = 4.59, p < 0.001, 95%

CI [0.08, 0.20]). Bootstrapping analyses indicated that depression

significantly mediated the relation between cybervictimization and

adolescent NSSI (indirect effect = 0.09, SE = 0.02, 95% CI

[0.06, 0.14]).

3.3. Testing for moderated mediation

The moderated mediation model represented in Figure 3

showed a good fit to the data: χ2/df = 1.96, CFI = 0.96, RMSEA

= 0.04, and SRMR = 0.03. The moderation effect is considered

FIGURE 2

Model of the mediating role of depression in the association

between cybervictimization and NSSI. NSSI, non-suicidal

self-injurious behavior. ***p < 0.001.

significant if the confidence interval does not include 0. The results

showed that school connectedness moderated the association

between cybervictimization and depression (β = 0.08, SE = 0.03, t

= 2.64, p< 0.01, 95%CI [0.02, 0.14]).Moreover, cybervictimization

had a significant positive association with depression (β = 0.27, SE

= 0.03, t= 9.10, p< 0.001, 95%CI [0.21, 0.33]) andNSSI (β = 0.14,

SE = 0.03, t = 4.59, p < 0.001, 95% CI [0.08, 0.20]). The predictive

effect of depression on NSSI was significant (β = 0.33, SE = 0.03, t

= 10.71, p < 0.001, 95% CI [0.27, 0.39]).

Because school connectedness significantly moderated the

association between cybervictimization and depression, we

conducted a simple slopes test to interpret the interaction. The

results are depicted in Figure 4. The positive association between

cybervictimization and depression was stronger for adolescents

with low school connectedness (1 SD above the mean; β = 0.35,

SE = 0.04, t = 8.30, p < 0.001, 95% CI [0.27, 0.43]) than for

adolescents with low school connectedness (1 SD below the mean;

β = 0.19, SE= 0.04, t = 4.35, p < 0.001, 95% CI [0.10, 0.27]).

Finally, the bias-corrected percentile bootstrap results indicated

that the indirect link between cybervictimization and NSSI

via depression was stronger for adolescents with high school

connectedness (indirect effect = 0.12, SE = 0.03, 95% CI

[0.07, 0.18]) than for adolescents with low school connectedness

(indirect effect = 0.06, SE = 0.02, 95% CI [0.03, 0.11]).

Therefore, the mediating effect of depression in the association

between cybervictimization and adolescent NSSI was moderated by

school connectedness.

4. Discussion

NSSI has grown in importance as a problem for adolescent

mental health, and according to current study, cybervictimization

is a risk factor for NSSI and cybervictimization is a predictor

of depression, which is strongly linked to NSSI. Our findings

supported the hypothesized model in which depression mediates

the association between cybervictimization and NSSI, and this

association is weakened by school connectedness. The results of

this study offer empirical evidence in support of models on emotion

regulation and interpersonal relationships (1, 54).

There was a substantial positive predictive association between

cybervictimization and NSSI after adjusting for gender, age,

and sensation seeking. The more that adolescents experienced

cybervictimization, the more likely they were to show NSSI.

This finding is consistent with previous studies (23, 55, 56) and

interpersonal model of NSSI (54). Adolescents who experience

cybervictimization will experience higher interpersonal pressure,
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FIGURE 3

Model of the moderating role of school connectedness on the indirect relationship between cybervictimization and NSSI. NSSI, non-suicidal

self-injurious behavior. ***p < 0.001.

FIGURE 4

Depression among adolescents as a function of cybervictimization

and school connectedness.

and they may turn to NSSI more frequently as a coping mechanism

(56, 57).

Depression played a mediating role in the association

between cybervictimization and NSSI, supporting Hypothesis 2.

Cybervictimization, depression, and NSSI have been shown to be

intercorrelated in prior research. (58–60), but few studies have

tested a conceptual model that would explain these relationships.

However, because of the fast development of network technology,

interpersonal conflicts on the network are not limited by space

or time, which might be more harmful to adolescents’ mental

health (61). Adolescents who experience cybervictimization, as an

example of poor interpersonal relationships, may be at risk for

depressive symptoms (62, 63). Adolescents may use NSSI to avoid

experiencing such negative emotions (27, 56), in accordance with

the NSSI’s emotion regulation theory (1).

Further research has shown that school connectedness

might moderate the association between cybervictimization and

depression (64). At the same time, the interaction effect between

cybervictimization and connectedness further moderated the

relationship between cybervictimization and NSSI. There was an

interaction between cybervictimization and school connectedness

in predicting adolescents’ depression. In those with low school

connectedness, cybervictimization may increase symptoms of

depression (34). High School connectedness may provide more

support to adolescents for their mental health (65, 66). High school

connectedness can provide students with a better interpersonal

atmosphere in the school environment, thereby lowering the

negative impacts of cybervictimization and the risk of NSSI.

This study is the first to document an influence of social support

in the form of school connectedness as a protective factor in the

association between cybervictimization and NSSI. It was also found

that depression may have a mediating effect in the relationship

between cybervictimization and NSSI. Based on the results of this

study, we propose a Comprehensive Social Support and Emotion

Model to explain the link between cybervictimization and NSSI.

People who are impacted by negative interpersonal interactions are

more prone to experience negative emotions such as depression

and anxiety, and NSSI is provides a way to cope with those feelings

(54). In this process, social support may play a moderating role, and

support from different interpersonal relationships can regulate and

alleviate previous interpersonal relationship problems (38).

However, there are still limitations of this study that will need to

be addressed in further research. First, the participants were junior

high school students from China’s Guangdong Province. Despite

the homogeneity of the sample, the findings may not adequately

account for potential differences, such as geographical differences,

racial differences and so on. Second, all of the data used in this

study were self-reported. Although the students’ responses were

anonymous, social desirability may have had some impact, like

they will unreal presentation their NSSI situation. In addition,

emotional problems such as depression may not be easily observed

and assessed by others, and NSSI behaviors usually occur in secret.

Therefore, future research can use more sophisticated assessment

techniques, such as ecological momentary assessment (EMA) and

evaluation from a variety of perspectives (teachers, parents, and

important friends). Third, the majority of the data in this study

were collected using a cross-sectional design, which can establish

association but not causality. Longitudinal research would allow

stronger inferences about causality. Fourth, we did not consider

the moderating effect of school connectedness on the relationship

between depression and NSSI in this study, and future studies may

need to consider the moderating effect of school connectedness

in a comprehensive manner. Finally, the proposed interpersonal

emotion integrated model of NSSI needs additional empirical

support. In the future, we also need to conduct a longitudinal study
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on this issue to further explore the bidirectional relationship and

causality between cybervictimization and NSSI.

The findings of this study add to our understanding

of the development of NSSI, emphasize the significance of

negative emotions and social support in the relationship between

cybervictimization and NSSI, offer new perspectives for subsequent

research, and have implications for the prevention and intervention

of NSSI in adolescents.
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Introduction: To unearth superior countermeasures that improve

psychological health and upgrade the quality of employment for medical

students in China in post-epidemic era, this study was designed to determine

the possible factors a�ecting psychological status and future career choice of

this population.

Methods: A cross-sectional observational study was carried out. Depression

Anxiety Stress Scale-21 (DASS-21) and Insomnia Severity Index (ISI) were

applied to measure psychological state. Chi-square and logistic regression

analyses were adopted to filtrate related factors for psychological health and

employment intention.

Results: A total of 936 medical students, including 522 from eastern universities

and 414 from western universities, were enrolled in the study. Anxiety among

students in China’s western universities was higher than that in China’s eastern

universities (30.4% vs. 22.0%), but no di�erences in the occurrences of stress

(11.4% vs. 13.4%), depression (28.7% vs. 24.5%) and insomnia (30.7% vs. 25.7%).

Grades, academic ranking, household income, attitudes about COVID-19 were

associated with the occurrence of psychological problems. In addition, major,

education level, academic ranking, family income, and clinical experience may

a�ect the choice of future employment location and employment income.

Notably, household income a�ected byCOVID-19 and the perception of epidemic

prevention and control resulted in changes in future employment region and

income. COVID-19 can lead medical students with psychological problems to

have a negative attitude toward future employment. Encouragingly, multiple

activities, namely, proactive consideration of employment, taking part in career

planning training lectures and timely adjustment of career planning, were

beneficial to the professional identity of medical students.

Conclusion: This study suggests that medical student psychology is influenced

by COVID-19 and academic and financial pressures; actively coping with

COVID-19 and making career planning in advance will contribute to optimizing
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future employment. Our findings provide a potent guideline for relevant

departments to accurately adjust job deployment and for medical students to

actively choose a career in the future.

KEYWORDS

post-epidemic era, medical students, career choice, di�erent regions in China,

psychological health

Introduction

Faced with the sudden coronavirus disease (COVID-19)

epidemic in 2019, medical students who have been already

burdened with strong employment pressure are now facing more

severe challenges and have greater psychological problems (1).

Since June 2020, the COVID-19 epidemic in China has been

effectively controlled and has entered the post-epidemic era (2).

Although the normal order of social life and production is

gradually being restored, there are still many uncertainties about

future employment prospects, and the prevention and control of

psychological health problems or challenges are new.

Multiple studies have shown that medical students’

psychological health and occupational planning have been

affected to varying degrees by the pandemic (3–5). According

to a cross-sectional study of medical students during the early

outbreak in February 2020, male students and students focusing

less on COVID-19 have a high risk of depressive symptoms,

while students in fifth grade and students with high concerns

about the negative impact of COVID-19 on their education or

employment are prone to have poor sleep quality (6). Another

survey has demonstrated that more than one-third of medical

students suffer from depression during this outbreak (7). Medical

and health care students are ascertained to affected by the

pandemic in their choices of majors, workplaces and employment

duration (8). Additionally, in accordance with the survey results

of Wang et al., approximately a quarter of medical students

have suffered some degree of anxiety and 13% experienced some

degree of depression during the severe respiratory syndrome

coronavirus 2 (SARS-CoV-2) pandemic, and approximately 4%

wanted to give up engaging in primary medical care (5). Since

the outbreak of the epidemic, doctors and nurses have been the

front-line of epidemic prevention and control. As the future

successors of the country’s medical and health reserve undertake

the fight against the epidemic, medical students’ psychological

problems, career choices, and professional identity are particularly

important for societal development in the post-epidemic era.

Therefore, it is necessary to further identify related factors

that may affect psychological disorders and career planning

of medical students as soon as possible. At present, there is

still a lack of investigations into the comprehensive factors

affecting the psychological health and career planning of medical

students under the background of the post-epidemic era. For this

purpose, a cross-sectional survey was conducted among medical

students in China’s eastern and western regions in this study.

The findings can provide relatively comprehensive guidance

for the employment of medical students, and can be helpful

for colleges and related departments in adjusting their work

deployment conditions.

Materials and methods

Participants, questionnaire formation and
data collection

A cross-sectional study was performed using an online survey,

Questionnaire Star (https://www.wjx.cn), running from June 19 to

July 2, 2022 and our data source was published by this platform.

The questionnaire consisted of five parts: general information,

including location of universities, gender, major, grade, score

ranking, degree of education, marital status, home place, average

monthly household income, whether participant had an organic

disease; attitudes toward COVID-19; psychological indicators;

internship training experience; and career planning mentality for

this epidemic. The inclusion criteria were used: medical students

who fully understood the purpose and significance of the study and

were able to cooperate with the researchers in conducting research

activities. The exclusion criteria were used: students who already

had a psychiatric disorder prior to COVID-19 outbreak or were

under observation due to suspected or confirmed COVID-19 were

excluded from this study. This study was approved by the Ethic

Committee of Shandong First Medical University. All respondents

TABLE 1 DASS-21 subscale classification criteria.

Degree level Depression Anxiety Stress

Normal 0–9 0–7 0–14

Mild 10–13 8–9 15–18

Moderate 14–20 10–14 19–25

Severe 21–27 15–19 26–33

Extreme ≥28 ≥20 ≥34

TABLE 2 Insomnia severity index scale.

Degree level Total points
(range 0–28)

No clinically significant insomnia 0–7

Subthreshold insomnia 8–14

Clinical insomnia (moderate to severe) 15–21

Clinical insomnia (severe) 22–28
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were informed in advance that participation was anonymous and

voluntary. Consent was denoted if the participants began to answer

the questionnaire.

Psychological indicators

The Depression Anxiety and Stress Scale-21 (DASS-21) (9) and

Insomnia Severity Index (ISI) (10) were used to evaluate outcomes

of depressive/anxious/stressful symptoms and insomnia symptoms

by discrimination of 21 items and 7 items, respectively. The grading

standards are listed in Tables 1, 2 according to the subscale scores.

Statistical analysis

SPSS version 22.0 was used to analyze all data. Chi-square with

Fisher’s exact test was applied to compare differences in categorical

variables between groups. Binary or multiple logistic regression

analysis was adopted to distinguish the risk and protective factors

TABLE 3 Distribution of descriptive characteristics of respondents.

Item category Classification Population (n/%) Item category Classification Population
(n/%)

Location of universities Eastern 522 (55.8) Degree of education Junior college 147 (15.7)

Western 414 (44.2) Undergraduate 718 (76.7)

Gender Male 286 (30.6) Graduate 71 (7.6)

Female 650 (69.4) Marital status Married 3 (0.3)

Major Nursing 371 (39.6) Unmarried 933 (99.7)

Clinical medicine 345 (36.9) Home place Metropolis 84 (9.0)

Others 220 (23.5) Small-medium cities 462 (49.4)

Grade Freshman 470 (50.2) Countryside 390 (41.7)

Sophomore 323 (34.5) Average monthly household

income

<5,000 403 (43.1)

Junior 97 (10.4) 5,000–10,000 378 (40.4)

Senior and intern 37 (4.0) >10,000 155 (16.6)

Master/PhD graduate

student

9 (1.0) Whether have organic

disease

Yes 14 (1.5)

Score ranking The top 25% 243 (26.0) No 922 (98.5)

25%−50% 349 (37.3)

50%−75% 252 (26.9)

Below 75% 92 (9.8)

TABLE 4 Cognition and behavior of medical students on the pandemic.

Item Statistical index Population (n/%)

Are you still following the news of the pandemic? Very concerned, willing to actively search the recent situation 257 (27.5)

More concerned, will search for interested topics 365 (39.0)

Medium, read about it, but don’t actively search for it 259 (27.7)

Don’t pay much attention, understand the general situation, but don’t care

about the specific data

46 (4.9)

Unconcerned and uninterested in news of the epidemic 9 (1.0)

Have household incomes been affected by the pandemic? Yes 629 (67.2)

No 307 (32.8)

Have you participated in pandemic prevention and control

work?

Yes 481 (51.4)

No 455 (48.6)

Have any friends or relatives been infected with COVID-19? Yes 18 (1.9)

No 918 (98.1)

Do you mind students who have been infected with

COVID-19?

Yes 89 (9.5)

No 847 (90.5)
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for psychological health and employment intention. A p value <

0.05 was considered statistically significant.

Results

The general profile of medical students

In this study, 1,099 questionnaires were received from students

in several comprehensive or medical universities in eastern and

western China, among which 1,004 were from medical and

closely related majors. After excluding unqualified questionnaires

according to the exclusion criteria, a total of 936 questionnaires

were valid. General characteristics of these 936 medical students

were shown in Table 3. 522 (55.8%) were from China’s eastern

universities. Majority were female (69.4%), and most majors were

nursing (39.6%) or clinical medicine (36.9%). Freshmen (50.2%),

sophomores (34.5%) and juniors (10.4%) make up the majority

of grades. Students were categorized by academic rankings: top

25% (26.0), 25%−50% (37.3%), 50%−75% (26.9%), and below 75%

(9.8%). Participants’ education level varied from junior college

(15.7%) and undergraduate degrees (76.7%) to graduate degrees

(7.6%). The vast majority were unmarried (99.7%) and no organic

disease (98.5%). They were born in metropolises (9%), small-

medium cities (49.4%) and countryside (41.7%). Most participants

had an average monthly household income <10,000 yuan (83.4%).

Attitudes about COVID-19 and their
association with psychological indicators

In terms of attitudes toward outbreak, Table 4 exhibits

that participants were very concerned (27.5%), moderately

concerned (39%), somewhat (27.7%), slightly concerned (4.9%)

and unconcerned (1%). Most household incomes were affected

FIGURE 1

Overall distribution of DASS-21 and insomnia severity index.

FIGURE 2

Overall distribution of insomnia severity index scale.
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TABLE 5 Analysis of the factors a�ecting psychological health of the participants.

Category Variable Classification Total

number

Stress Anxiety Depression Insomnia

Normal

population

(%)

Symptomatic

population

(%)

p value Normal

population

(%)

Symptomatic

population

(%)

p value Normal

population

(%)

Symptomatic

population

(%)

p value Normal

population

(%)

Symptomatic

population

(%)

p value

General

information

Location of

university

Eastern 522 452 (86.6) 70 (13.4) 0.345 407 (78.0) 115 (22.0) 0.003 394 (75.5) 128 (24.5) 0.145 388 (74.3) 134 (25.7) 0.090

Western 414 367 (88.6) 47 (11.4) 288 (69.6) 126 (30.4) 295 (71.3) 119 (28.7) 287 (69.3) 127 (30.7)

Gender Male 286 244 (85.3) 42 (14.7) 0.180 211 (73.8) 75 (26.2) 0.825 197 (68.9) 89 (31.1) 0.029 201 (70.3) 85 (29.7) 0.406

Female 650 575 (88.5) 75 (11.5) 484 (74.5) 166 (25.5) 492 (75.7) 158 (24.3) 474 (72.9) 176 (27.1)

Major Nursing 371 326 (87.9) 45 (12.1) 0.000 259 (69.8) 112 (30.2) 0.002 267 (72.0) 104 (28.0) 0.108 255 (68.7) 116 (31.3) 0.001

Clinical

medicine

345 284 (82.3) 61 (17.7) 254 (73.6) 91 (26.4) 248 (71.9) 97 (28.1) 240 (69.6) 105 (30.4)

Others 220 209 (95.0) 11 (5.0) 182 (82.7) 38 (17.3) 174 (79.1) 46 (20.9) 180 (81.8) 40 (18.2)

Degree of

education

Junior college 147 134 (91.2) 13 (8.8) 0.210 100 (68.0) 47 (32.0) 0.169 109 (74.1) 38 (25.9) 0.721 105 (71.4) 42 (28.6) 0.577

Undergraduate 718 626 (87.2) 92 (12.8) 541 (75.3) 177 (24.7) 525 (73.1) 193 (26.9) 515 (71.7) 203 (28.3)

Graduate 71 59 (83.1) 12 (16.9) 54 (76.1) 17 (23.9) 55 (77.5) 16 (22.5) 55 (77.5) 16 (22.5)

Grade Freshman 470 416 (88.5) 54 (11.5) 0.293 366 (77.9) 104 (22.1) 0.001 361 (76.8) 109 (23.2) 0.057 353 (75.1) 117 (24.9) 0.176

Sophomore 323 281 (87.0) 42 (13.0) 220 (68.1) 103 (31.9) 224 (69.3) 99 (30.7) 220 (68.1) 103 (31.9)

Junior 97 79 (81.4) 18 (18.6) 67 (69.1) 30 (30.9) 66 (68.0) 31 (32.0) 66 (68.0) 31 (32.0)

Senior and

intern

37 34 (91.9) 3 (8.1) 34 (91.9) 3 (8.1) 30 (81.1) 7 (18.9) 29 (78.4) 8 (21.6)

Master/PhD

graduate

student

9 9 (100.0) 0 (0.0) 8 (88.9) 1 (11.1) 8 (88.9) 1 (11.1) 7 (77.8) 2 (22.2)

Score ranking Top 25% 243 215 (88.5) 28 (11.5) 0.680 192 (79.0) 51 (21.0) 0.213 198 (81.5) 45 (18.5) 0.006 188 (77.4) 55 (22.6) 0.067

25%−50% 349 307 (88.0) 42 (12.0) 251 (71.9) 98 (28.1) 253 (72.5) 96 (27.5) 253 (72.5) 96 (27.5)

50%−75% 252 220 (87.3) 32 (12.7) 187 (74.2) 65 (25.8) 178 (70.6) 74 (29.4) 175 (69.4) 77 (30.6)

Below 75% 92 77 (83.7) 15 (16.3) 65 (70.7) 27 (29.3) 60 (65.2) 32 (34.8) 59 (64.1) 33 (35.9)

Marital status Married 3 3 (100.0) 0 (0.0) 1.000 3 (100.0) 0 (0.0) 0.573 3 (100.0) 0 (0.0) 0.570 2 (66.7) 1 (33.3) 1.000

Unmarried 933 816 (87.5) 117 (12.5) 692 (74.2) 241 (25.8) 686 (73.5) 247 (26.5) 673 (72.1) 260 (27.9)

(Continued)
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TABLE 5 (Continued)

Category Variable Classification Total

number

Stress Anxiety Depression Insomnia

Normal

population

(%)

Symptomatic

population

(%)

p value Normal

population

(%)

Symptomatic

population

(%)

p value Normal

population

(%)

Symptomatic

population

(%)

p value Normal

population

(%)

Symptomatic

population

(%)

p value

Home place Metropolis 84 71 (84.5) 13 (15.5) 0.536 61 (72.6) 23 (27.4) 0.407 65 (77.4) 19 (22.6) 0.137 61 (72.6) 23 (27.4) 0.134

Small-

medium

cities

462 409 (88.5) 53 (11.5) 352 (76.2) 110 (23.8) 350 (75.8) 112 (24.2) 346 (74.9) 116 (25.1)

Countryside 390 339 (86.9) 51 (13.1) 282 (72.3) 108 (27.7) 274 (70.3) 116 (29.7) 268 (68.7) 122 (31.3)

Average

monthly

household

income

<5,000 403 353 (87.6) 50 (12.4) 0.986 284 (70.5) 119 (29.5) 0.008 287 (71.2) 116 (28.8) 0.323 285 (70.7) 118 (29.3) 0.622

5,000–10,000 378 331 (87.6) 47 (12.4) 301 (79.6) 77 (20.4) 287 (75.9) 91 (24.1) 279 (73.8) 99 (26.2)

>10,000 155 135 (87.1) 20 (12.9) 110 (71.0) 45 (29.0) 115 (74.2) 40 (25.8) 111 (71.6) 44 (28.4)

Whether have

organic

diseases

Yes 14 12 (85.7) 2 (14.3) 0.691 11 (78.6) 3 (21.4) 1.000 11 (78.6) 3 (21.4) 1.000 10 (71.4) 4 (28.6) 1.000

No 922 807 (87.5) 115 (12.5) 684 (74.2) 238 (25.8) 678 (73.5) 244 (26.5) 665 (72.1) 257 (27.9)

Knowledge

about the

pandemic

Have

household

incomes been

affected by the

pandemic?

Yes 629 552 (87.8) 77 (12.2) 0.732 459 (73.0) 170 (27.0) 0.200 451 (71.7) 178 (28.3) 0.058 444 (70.6) 185 (29.4) 0.136

No 307 267 (87.0) 40 (13.0) 236 (76.9) 71 (23.1) 238 (77.5) 69 (22.5) 231 (75.2) 76 (24.8)

Have you

participated in

epidemic

prevention

and control

work?

Yes 481 429 (89.2) 52 (10.8) 0.108 375 (78.0) 106 (22.0) 0.008 373 (77.5) 108 (22.5) 0.005 354 (73.6) 127 (26.4) 0.299

No 455 390 (85.7) 65 (14.3) 320 (70.3) 135 (29.7) 316 (69.5) 139 (30.5) 321 (70.5) 134 (29.5)

Have any

friends or

relatives been

infected with

COVID-19?

Yes 18 14 (77.8) 4 (22.2) 0.266 9 (50.0) 9 (50.0) 0.027 8 (44.4) 10 (55.6) 0.011 11 (61.1) 7 (38.9) 0.293

No 918 805 (87.7) 113 (12.3) 689 (74.7) 232 (25.3) 681 (74.2) 237 (25.8) 664 (72.3) 254 (27.7)

Do you mind

students who

have been

infected with

COVID-19?

Yes 89 68 (76.4) 21 (23.6) 0.001 62 (69.7) 27 (30.3) 0.298 61 (68.5) 28 (31.5) 0.254 56 (62.9) 33 (37.1) 0.042

No 847 751 (88.7) 96 (11.3) 633 (74.7) 214 (25.3) 628 (74.1) 219 (25.9) 619 (73.1) 228 (26.9)

F
ro
n
tie

rs
in

P
u
b
lic

H
e
a
lth

fro
n
tie

rsin
.o
rg

55

https://doi.org/10.3389/fpubh.2023.1081360
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


W
a
n
g
e
t
a
l.

1
0
.3
3
8
9
/fp

u
b
h
.2
0
2
3
.1
0
8
1
3
6
0

TABLE 6 Analysis of the factors a�ecting the preferred employment region.

Category Variable Classification Places near their hometown or their
place of study vs. first-tier cities

Other cities vs. first-tier cities

p-value OR 95%CI p-value OR 95%CI

General information Location of universities Eastern 0.481 0.773 0.377–1.584 0.662 1.336 0.364–4.905

Western Referent Referent

Gender Male 0.669 1.077 0.767–1.513 0.983 1.007 0.559–1.812

Female Referent Referent

Major Nursing 0.011 0.401 0.199–0.808 0.806 0.851 0.236–3.077

Clinical medicine 0.068 0.665 0.429–1.031 0.985 1.008 0.456–2.225

Others Referent Referent

Degree of education Junior college 0.838 1.082 0.507–2.308 0.056 4.070 0.966–17.152

Undergraduate 0.612 1.155 0.662–2.014 0.191 2.172 0.679–6.951

Graduate Referent Referent

Grade Freshman 0.002 0.478 0.301–0.759 0.261 0.630 0.281–1.412

sophomore 0.408 0.811 0.494–1.332 0.931 1.038 0.446–2.417

Junior and above Referent Referent

Score ranking Top 25% 0.716 0.904 0.523–1.561 0.369 0.654 0.259–1.653

25%−50% 0.503 1.194 0.710–2.009 0.975 1.014 0.432–2.376

50%−75% 0.285 1.339 0.784–2.287 0.416 1.427 0.606–3.362

Below 75% Referent Referent

Home place Metropolis 0.086 0.611 0.348–1.071 0.167 0.434 0.133–1.417

Small-medium cities 0.495 1.122 0.806–1.563 0.511 1.204 0.692–2.094

Countryside Referent Referent

Average monthly household income <5,000 0.036 1.693 1.036–2.767 0.335 1.513 0.652–3.515

5,000–10,000 0.375 1.222 0.785–1.901 0.972 1.014 0.463–2.224

>10,000 Referent Referent

Whether have organic disease Yes 0.958 0.966 0.269–3.469 0.303 2.283 0.475–10.960

No Referent Referent

Psychological factors Stress Yes 0.220 1.397 0.818–2.386 0.512 0.751 0.320–1.766

No Referent Referent

(Continued)
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TABLE 6 (Continued)

Category Variable Classification Places near their hometown or their
place of study vs. first-tier cities

Other cities vs. first-tier cities

p-value OR 95%CI p-value OR 95%CI

Anxiety Yes 0.972 0.992 0.615–1.599 0.652 1.209 0.530–2.758

No Referent Referent

Depression Yes 0.576 0.872 0.540–1.409 0.567 0.791 0.355–1.764

No Referent Referent

Insomnia Yes 0.603 1.102 0.764–1.592 0.489 1.243 0.671–2.301

No Referent Referent

Internship training

experience

Have you thought about what you

will do after graduation?

Yes 0.347 1.225 0.802–1.871 0.460 0.789 0.420–1.481

No Referent Referent

Have attended any training or

lecture related to career orientation

Yes 0.574 0.915 0.670–1.248 0.766 0.921 0.537–1.580

No Referent Referent

Clinical practice experience Yes 0.772 0.943 0.633–1.405 0.055 0.457 0.206–1.016

No Referent Referent

Knowledge about the

pandemic

Are you still following the news of

the epidemic?

Very concerned 0.526 1.761 0.306–10.126 0.056 0.152 0.022–1.051

More concerned 0.367 2.223 0.391–12.633 0.171 0.268 0.041–1.763

Medium 0.387 2.151 0.379–12.216 0.308 0.379 0.059–2.446

Don’t pay much attention 0.314 2.568 0.409–16.141 0.719 0.692 0.093–5.165

Unconcerned Referent Referent

Have household incomes been

affected by the pandemic?

Yes 0.130 1.289 0.928–1.791 0.042 1.876 1.024–3.437

No Referent Referent

Have you participated in epidemic

prevention and control work?

Yes 0.361 0.870 0.645–1.173 0.569 1.163 0.692–1.954

No Referent Referent

Have any friends or relatives been

infected with COVID-19?

Yes 0.466 1.494 0.508–4.397 0.699 0.645 0.070–5.974

No Referent Referent

Do you mind students who have

been infected with COVID-19?

Yes 0.112 0.670 0.409–1.098 0.740 1.132 0.545–2.349

No Referent Referent
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TABLE 7 Analysis of the factors a�ecting expected employment monthly income.

Category Variable Classification 8,000–15,000 yuan vs. 3,000–8,000 yuan Above 15,000 yuan vs. 3,000–8,000 yuan

p-value OR 95%CI p-value OR 95%CI

General information Location of universities Eastern 0.077 1.992 0.929–4.274 0.389 1.592 0.553–4.588

Western Referent Referent

Gender Male 0.533 1.128 0.773–1.645 0.269 1.295 0.819–2.048

Female Referent Referent

Major Nursing 0.027 2.330 1.101–1.931 0.352 1.627 0.583–4.537

Clinical medicine 0.026 1.699 1.066–2.706 0.027 1.982 1.083–3.630

Others Referent Referent

Degree of education Junior college 0.002 0.244 0.098–0.607 0.001 0.137 0.044–0.428

Undergraduate 0.026 0.439 0.213–0.906 0.040 0.427 0.190–0.961

Graduate Referent Referent

Grade Freshman 0.100 1.519 0.923–2.500 0.199 1.508 0.806–2.820

Sophomore 0.770 1.084 0.632–1.860 0.111 1.714 0.883–3.327

Junior and above Referent Referent

Score ranking Top 25% 0.063 1.808 0.968–3.379 0.881 0.947 0.467–1.920

25%−50% 0.455 1.253 0.693–2.267 0.388 0.747 0.385–1.449

50%−75% 0.645 1.152 0.631–2.102 0.018 0.428 0.211–0.865

Below 75% Referent Referent

Home place Metropolis 0.682 1.149 0.592–2.229 0.411 1.381 0.639–2.986

Small-medium cities 0.462 0.876 0.616–1.246 0.253 0.757 0.469–1.221

Countryside Referent Referent

Average monthly household income <5,000 0.000 0.302 0.167–0.546 0.000 0.142 0.073–0.278

5,000–10,000 0.013 0.495 0.285–0.862 0.000 0.211 0.115–0.388

>10,000 Referent Referent

Whether have organic disease Yes 0.802 1.182 0.321–4.355 0.744 1.307 0.262–6.514

No Referent Referent

Psychological factors Stress Yes 0.304 0.727 0.396–1.335 0.152 0.602 0.301–1.205

No Referent Referent

(Continued)

F
ro
n
tie

rs
in

P
u
b
lic

H
e
a
lth

fro
n
tie

rsin
.o
rg

58

https://doi.org/10.3389/fpubh.2023.1081360
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


W
a
n
g
e
t
a
l.

1
0
.3
3
8
9
/fp

u
b
h
.2
0
2
3
.1
0
8
1
3
6
0

TABLE 7 (Continued)

Category Variable Classification 8,000–15,000 yuan vs. 3,000–8,000 yuan Above 15,000 yuan vs. 3,000–8,000 yuan

p-value OR 95%CI p-value OR 95%CI

Anxiety Yes 0.694 0.898 0.527–1.531 0.097 0.576 0.301–1.104

No Referent Referent

Depression Yes 0.972 0.991 0.589–1.666 0.740 0.895 0.467–1.718

No Referent Referent

Insomnia Yes 0.554 0.886 0.594–1.322 0.905 0.969 0.582–1.615

No Referent Referent

Internship training

experience

Have you thought about what you

will do after graduation?

Yes 0.335 0.800 0.508–1.260 0.727 0.902 0.507–1.607

No Referent Referent

Have attended any training or

lecture related to career orientation

Yes 0.633 1.085 0.776–1.519 0.089 0.679 0.434–1.060

No Referent Referent

Clinical practice experience Yes 0.167 1.371 0.877–2.143 0.003 2.288 1.319–3.969

No Referent Referent

Knowledge about the

pandemic

Are you still following the news of

the epidemic?

Very concerned 0.888 1.167 0.135–10.017 0.725 0.692 0.089–5.387

More concerned 0.710 1.502 0.175–12.878 0.668 0.640 0.084–4.909

Medium 0.684 1.563 0.182–13.399 0.609 0.588 0.077–4.499

Don’t pay much attention 0.979 0.970 0.102–9.187 0.558 0.525 0.061–4.536

Unconcerned Referent Referent

Have household incomes been

affected by the pandemic?

Yes 0.664 1.084 0.754–1.557 0.936 0.981 0.618–1.558

No Referent Referent

Have you participated in epidemic

prevention and control work?

Yes 0.031 1.428 1.033–1.974 0.037 1.560 1.028–2.367

No Referent Referent

Have any friends or relatives been

infected with COVID-19?

Yes 0.576 0.668 0.163–2.740 0.229 2.209 0.608–8.031

No Referent Referent

Do you mind students who have

been infected with COVID-19?

Yes 0.972 0.990 0.560–1.748 0.017 2.139 1.144–4.000

No Referent Referent
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by the pandemic (67.2%). Half of them participated in epidemic

prevention and control work (51.4%). Most participants had no

friends or relatives infected (98.1%) and did not mind others

infected with COVID-19 (90.5%).

Figures 1, 2 showed that most students’ mental health was

normal, but they still had psychological symptoms, instantiating

stress (12.5%), anxiety (25.7%), depression (26.4%), and insomnia

(27.9%). As shown in Table 5, medical students in China’s western

universities were more likely to report anxiety than those in China’s

eastern universities (p = 0.003), but not stress, depression and

insomnia (All p > 0.05). There were differences in occurrences

of stress, anxiety and insomnia among medical students with

different majors (p < 0.001, p= 0.002 and p= 0.001, respectively).

Grade level affected anxiety (p = 0.001), and score rankings

affected depressive symptoms (p = 0.006): the lower the academic

ranking was, the more likely depression symptoms were to appear.

Household income related with anxiety (p = 0.008), and students

from middle-income families were less likely to suffer from

psychological problems. Moreover, attitudes toward COVID-19

have been suggested to be related to their psychological conditions.

For instance, having not worked in COVID-19 prevention and

control (p = 0.008) and their close friends or family members

infected with COVID-19 increased the possibilities of experiencing

anxiety and depression (p = 0.027, p = 0.011, respectively).

Students who cared that others had been infected were at increased

risk of stress and insomnia (p= 0.001, p= 0.042, respectively).

Discerning relevant factors influencing the
choice of future employment region and
monthly income in the post-pandemic era

Multiple logistic regression analyses (Table 6) showed that

nursing students (p = 0.011) and freshmen (p = 0.002) tended

to choose first-tier cities for employment. Medical students whose

family monthly income was < 5,000 yuan tended to choose places

near hometowns or places of study (p = 0.036). Moreover, medical

students whose family incomes were affected by the pandemic were

not inclined to choose first-tier cities (p= 0.042).

TABLE 8 Analysis of employment and career planning situation after the pandemic.

Items Statistical indicators Population (n/%)

What do you think of the current employment situation

after this pandemic?

It’s worse than before. 482 (51.5)

It’s about the same as before. 201 (21.5)

More opportunities than before 253 (27.0)

Are you more satisfied with your major now than before? More satisfactory 300 (32.1)

There is not much difference 588 (62.8)

Unsatisfactory 48 (5.1)

Has your career plan changed during this pandemic? Yes 194 (20.7)

No 742 (79.3)

Do you feel the pressure of employment in the context of

the ongoing pandemic?

Great 287 (30.7)

Much 360 (38.5)

General 246 (26.3)

Little 28 (3.0)

Stress-free 15 (1.6)

How are you going to handle this pressure? Active preparation 547 (58.4)

Continue education 282 (30.1)

Lowering employment standards 33 (3.5)

Negative waiting for 19 (2.0)

Other 55 (5.9)

Will you continue to advise your students or children to

study medicine?

Will take the initiative to suggest that teachers, younger siblings or children study

medicine

187 (20.0)

Will not take the initiative to suggest, and if there are teachers and younger

sisters to consult, I will objectively explain the advantages and disadvantages of

studying medicine

504 (53.8)

Not recommended students to study medical related majors 91 (9.7)

It is the best choice for students to choose their own major 112 (12.0)

Other 42 (4.5)
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TABLE 9 Analysis of the factors a�ecting employment situation after the pandemic.

General
information

Variable Classification What do you think of the current
employment situation after the pandemic?

p value

Worse than
before

Almost More
opportunities
than before

Major Nursing 181 (37.6) 201 (41.7) 100 (20.7) 0.000

Clinical medicine 86 (42.8) 75 (37.3) 40 (19.9)

Others 104 (41.1) 69 (27.3) 80 (31.6)

Grade Freshman 220 (46.8) 89 (18.9) 161 (34.3) 0.001

Sophomore 177 (54.8) 83 (25.7) 63 (19.5)

Junior 56 (57.7) 19 (19.6) 22 (22.7)

Senior and intern 23 (62.2) 8 (21.6) 6 (16.2)

Master/PhD graduate

student

6 (66.7) 2 (22.2) 1 (11.1)

Psychological

factors

Anxiety Normal 364 (52.4) 131 (18.8) 200 (28.8) 0.002

Symptom 118 (49.0) 70 (29.0) 53 (22.0)

Depression Normal 352 (51.1) 137 (19.9) 200 (29.0) 0.030

Symptom 130 (52.6) 64 (25.9) 53 (21.5)

Employment

intension

Have you thought about

what you will do after

graduation?

Yes 420 (52.4) 161 (20.1) 221 (27.6) 0.039

No 62 (46.3) 40 (29.9) 32 (23.9)

Do you have clinical

practice experience?

Yes 97 (58.4) 38 (22.9) 31 (18.7) 0.026

No 385 (50.0) 163 (21.2) 222 (28.8)

As shown in Table 7, nursing (p = 0.027), clinical medicine (p

= 0.026) students and postgraduate students (all p < 0.05) were

more likely to obtain monthly salaries >8,000 yuan. Students with

academic scores in the bottom 50% and from families with an

average monthly income <10,000 yuan may expect their future

monthly salaries to be <8,000 yuan (p < 0.05). Students who had

clinical internship experience (p= 0.003), participated in epidemic

prevention work (both p < 0.05) and cared that people around

them had been infected with COVID-19 (p = 0.017) were more

likely to obtain their future monthly incomes >15,000 yuan.

Changes in professional satisfaction and
career planning before and after the
pandemic

From Table 8 displaying the distribution of changes in

their career plans before/after this pandemic, half of the

students expressed the opinion that the job situation was

worse now than before the pandemic. More than half of

the students thought their satisfactions with their majors and

future career plans had not changed significantly than before

the pandemic. Above half of the students felt great job

pressure and were ready to actively deal with the pressure

in the context of the normalization of pandemic. Half of the

students would not actively advise others to study medical-

related majors.

Table 9 presented variables associated with changes in the

employment situation before/after the pandemic, including major

(p < 0.001), grade (p = 0.001), anxiety (p = 0.002), depression (p

= 0.030), having considered career development after graduation

(p = 0.039), and having clinical practice experience (p = 0.026).

As seen from Table 10, level of education (p = 0.027), academic

ranking (p < 0.001), stress (p = 0.007), anxiety (p < 0.001),

depression (p < 0.001), insomnia (p < 0.001), having considered

career development after graduation (p < 0.001), having attended

any training or lectures about future career options (p < 0.001),

employment region (p < 0.001), and expected employment

income (p < 0.029) were linked with satisfaction with major

before/after the pandemic. Medical students with junior college,

ranking in the top 50% of students, without psychological health

concerns, having considered career development after graduation,

and having attended any training or lectures about their future

career path were more satisfied with their majors than they were

before the pandemic. Table 11 showed that medical students in

China’s western universities (p < 0.001), in nursing and other

majors (p < 0.001), having attended junior college (p < 0.001),

with average monthly household income < 5,000 yuan (p =

0.027), with depression (p = 0.048), having considered career

Frontiers in PublicHealth 12 frontiersin.org61

https://doi.org/10.3389/fpubh.2023.1081360
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Wang et al. 10.3389/fpubh.2023.1081360

TABLE 10 Analysis of the factors a�ecting the professional satisfaction after the pandemic.

Variable Classification Are you more satisfied with your major after
the pandemic?

p value

More
satisfactory

Not much
di�erence

Unsatisfactory

General

information

Degree of education Junior college 62 (42.2) 77 (52.4) 8 (5.4) 0.027

Undergraduate 220 (30.6) 464 (64.6) 34 (4.7)

Graduate 18 (25.4) 47 (66.1) 6 (8.5)

Score ranking Top 25% 93 (38.3) 138 (56.8) 12 (4.9) 0.000

25%−50% 122 (35.0) 311 (60.5) 16 (4.6)

50%−75% 61 (24.2) 185 (73.4) 6 (2.4)

Below 75% 24 (26.1) 54 (58.7) 14 (15.2)

Psychological

factors

Stress Normal 266 (32.5) 518 (63.2) 35 (4.3) 0.007

Symptom 34 (29.1) 70 (59.8) 13 (11.1)

Anxiety Normal 244 (35.1) 426 (61.3) 25 (3.6) 0.000

Symptom 56 (23.2) 162 (67.2) 23 (9.5)

Depression Normal 252 (36.6) 411 (59.7) 26 (3.8) 0.000

Symptom 48 (19.4) 177 (71.7) 22 (8.9)

Insomnia Normal 248 (36.7) 400 (59.3) 27 (4.0) 0.000

Symptom 52 (19.9) 188 (72.0) 21 (8.0)

Employment

intension

Have you thought about

what you will do after

graduation?

Yes 277 (34.5) 489 (61.0) 36 (4.5) 0.000

No 23 (17.2) 99 (73.9) 12 (9.0)

Have you attended any

training or lectures

related to your future

career orientation?

Yes 147 (39.6) 210 (56.6) 14 (3.8) 0.000

No 153 (27.1) 378 (66.9) 34 (6.0)

Employment region First-tier city 150 (39.0) 215 (55.8) 20 (5.2) 0.000

Where the student or

school is located

137 (29.5) 305 (65.7) 22 (4.7)

Other 13 (14.9) 68 (78.2) 6 (6.9)

Expected employment

income

3,000–8,000 yuan 138 (33.5) 258 (62.6) 16 (3.9) 0.029

8,000–15,000 yuan 109 (32.0) 218 (63.9) 14 (4.1)

>15,000 yuan 53 (29.0) 112 (61.2) 18 (9.8)

development after graduation (p = 0.043), having attended any

training or lectures about future career path (p < 0.001), and

clinical practice experience were likely to change their career

plans after going through this pandemic (p < 0.001). Additionally,

medical students in China’s western universities (p = 0.001),

nursing students (p = 0.005), those with household incomes

affected by the pandemic (p < 0.001), having considered career

development after graduation (p = 0.031), having attended

any training or lectures about their future career path (p =

0.018), having clinical practice experience (p = 0.015), and

future employment regions in first-tier cities, hometowns or

locations of their universities (p = 0.011) may create more

pressure during employment after experiencing this outbreak

(Table 12).

Relationship of variables with frontline
work awareness against the COVID-19

Table 13 showed attitudes of medical students on the frontline

work against the epidemic. After experiencing the epidemic, 60%

of medical students thought that working in respiratory and

infectious departments was more riskier, however, approximately

90% of medical students admired the work on the front lines

against the pandemic and would like to be involved if they had

the opportunity. Additionally, medical students in China’s western

universities (p < 0.001), female medical students (p < 0.001), those

in nursing and other majors (p < 0.001), those with household

incomes affected by the pandemic (p = 0.002), having clinical

practice experience (p = 0.045), future employment in first-tier
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TABLE 11 Analysis of factors a�ecting career planning after the pandemic.

Variable Classification Has your career plan changed
during this pandemic?

p value

Yes No

General information Location of universities Eastern 86 (16.5) 436 (83.5) 0.000

Western 108 (26.1) 306 (73.9)

Major Nursing 95 (25.6) 276 (74.4) 0.000

Clinical medicine 41 (11.9) 304 (88.1)

Others 58 (26.4) 162 (73.6)

Degree of education Junior college 49 (33.3) 98 (66.7) 0.000

Undergraduate 139 (19.4) 579 (80.6)

Graduate 6 (8.5) 65 (91.5)

Average monthly household

income

<5,000 100 (24.8) 303 (75.2) 0.027

5,000–10,000 67 (17.7) 311 (82.3)

>10,000 27 (17.4) 128 (82.6)

Psychological factors Depression Normal 132 (19.2) 557 (80.8) 0.048

Symptom 62 (25.1) 185 (74.9)

Employment intension Have you thought about what you

will do after graduation?

Yes 175 (21.8) 627 (78.2) 0.043

No 19 (14.2) 115 (85.8)

Have you attended any training or

lectures related to your future

career orientation?

Yes 108 (29.1) 263 (70.9) 0.000

No 86 (15.2) 479 (84.8)

Do you have clinical practice

experience?

Yes 55 (33.1) 111 (66.9) 0.000

No 139 (18.1) 631 (81.9)

cities, hometowns or locations of the universities (p < 0.001)

were inclined to think that risk of working in the respiratory and

infectious disease departments was higher due to this outbreak

(Table 14). Those with good psychological health (all p≤ 0.001), no

friends diagnosed with COVID-19 (p= 0.038), future employment

in first-tier cities, hometowns or locations of the universities

(p = 0.008) admired the work on the front lines against the

pandemic and would have more liked to participate if they had the

opportunity (Table 15).

Discussion

Our study showed differences in psychological problems of

medical students in China’s eastern and western universities in

the post-epidemic era. The sources of psychological problems

resulted from family economic and academic pressure. Improving

awareness of epidemic prevention and control was beneficial

in reducing psychological stress. Moreover, major, education

level, academic ranking, family income, and clinical experience

may affect the option of employment location and employment

income. Impact of COVID-19 on household income may also

affect the choice of employment location. Perception of epidemic

prevention and control may change future employment income.

Medical students with psychological problems thought that their

employment situations became more intense due to the COVID-

19 and were reluctant to actively make changes. Significantly,

some active measures, such as conscientious consideration of

employment, participation in career planning training lectures and

timely adjustment of career planning, were helpful for professional

identity of medical students.

Based on the results of our survey, there were differences about

medical students’ anxiety, career plan change and work pressure

in China’s eastern and western university. A Saudi Arabia survey

observed nearly 20% of respondents suffering from a moderate to

severe level of anxiety relative to this pandemic; western, northern,

and eastern regions were reported to be the most anxious, which

may be due to western and eastern regions being the initial

epicenters of COVID-19 within Saudi Arabia (11). These findings

are similar to those in Wuhan, China, the epicenter of COVID-19,

with medical professionals experiencing a higher level of anxiety

(12). These data demonstrate that differences in geographical area

result in diversity in the degree of anxiety of medical students;

however, the specific reasons still need to be explored in detail.

This study investigated the factors related to psychological

abnormalities in medical students in the post-epidemic era. In
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TABLE 12 Analysis of factors a�ecting employment pressure after the pandemic.

Variable Classification Do you feel the pressure of employment in
the normalization context of the pandemic?

p value

Great/ larger General Not much/no
pressure

General

information

Location of universities Eastern 334 (64.0) 162 (31.0) 26 (5.0) 0.001

Western 313 (75.6) 84 (20.3) 17 (4.1)

Major Nursing 282 (76.0) 74 (19.9) 15 (4.0) 0.005

Clinical medicine 223 (64.6) 103 (29.9) 19 (5.5)

Others 142 (64.5) 69 (31.4) 9 (4.1)

Knowledge about

the pandemic

Have household incomes

been affected by the

pandemic?

Yes 457 (72.7) 153 (24.3) 19 (3.0) 0.000

No 190 (61.9) 93 (30.3) 24 (7.8)

Employment

intension

Have you thought about

what you will do after

graduation?

Yes 565 (70.4) 205 (25.6) 32 (4.0) 0.031

No 82 (61.2) 41 (30.6) 11 (8.2)

Have you attended any

training or lectures

related to your future

career orientation?

Yes 270 (72.8) 92 (24.8) 9 (2.4) 0.018

No 377 (66.7) 154 (27.3) 34 (6.0)

Do you have clinical

practice experience?

Yes 127 (76.5) 29 (17.5) 10 (6.0) 0.015

No 520 (67.5) 217 (28.2) 33 (4.3)

Employment region First-tier city 267 (69.4) 102 (26.5) 16 (4.2) 0.011

Where the student or

school is located

330 (71.1) 117 (25.2) 17 (3.7)

Other 50 (57.5) 27 (31.0) 10 (11.5)

TABLE 13 The awareness of frontline work against the COVID-19.

Item Statistical index Population (n/%)

After experiencing this epidemic, your understanding of the work risk of

respiratory department and infectious department

The risk is higher in this department 563 (60.1)

Perception not changed 345 (36.9)

Risk of working this department is lower 28 (3.0)

Opinion on working on the front lines of the pandemic Admire and would like to join if having the opportunity 831 (88.8)

A little hesitant and worried about self-security 87 (9.3)

Unwilling to participate 18 (1.9)

concert with results from Shpakou et al.’s survey that medical

students are less satisfied with life and have a higher level of

perceived stress than other majors (13), our study found that

nursing and clinical students were more likely to suffer from

psychological stress, anxiety and insomnia. Of note, senior and

graduate medical students reported less anxiety than younger

students, and no close family member or friend infected

with COVID-19 reduced medical students’ risk of anxiety and

depression, which was consistent with published reports. For

instance, from a US survey, stress in medical students during

COVID-19 is higher than it in pre-pandemic (14). Stress and

burnout in second-/third-year students are at the highest levels, and

tight finances and having themselves or family members diagnosed

with COVID-19 causes higher stress (14). Having moderate or

higher household economic levels is documented to be a preventive

factor for improving students’ psychological health problems (15),

which echoes with our data showing that family income level

caused anxiety. Evidence from Russian university students has

demonstrated that students with COVID-19 experience are more

likely to suffer from psychological anxiety, stress and somatic
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TABLE 14 Analysis of factors a�ecting risk cognition of working in respiratory department and infectious department.

Variable Classification After experiencing this epidemic, your
understanding of the work risk in respiratory

department and infectious department?

p value

Higher risk Not changed Lower risk

General

information

Location of universities Eastern 305 (58.4) 211 (40.4) 6 (1.1) 0.000

Western 258 (62.3) 134 (32.4) 22 (5.3)

Gender Male 134 (46.9) 143 (50.0) 9 (3.1) 0.000

Female 429 (66.0) 202 (31.1) 19 (2.9)

Major Nursing 229 (61.7) 121 (32.6) 21 (5.7) 0.000

Clinical medicine 180 (52.2) 163 (47.2) 2 (0.6)

Others 154 (70.0) 61 (27.7) 5 (2.3)

Degree of education Junior college 92 (62.6) 45 (30.6) 10 (6.8) 0.026

Undergraduate 430 (59.9) 270 (37.6) 18 (2.5)

Graduate 41 (57.7) 30 (42.3) 0 (0.0)

Knowledge about

the pandemic

Have household incomes

been affected by the

pandemic?

Yes 402 (63.9) 207 (32.9) 20 (3.2) 0.002

No 161 (52.4) 138 (45.0) 8 (2.6)

Employment

intension

Do you have clinical

practice experience?

Yes 109 (65.7) 49 (29.5) 8 (4.8) 0.045

No 454 (59.0) 296 (38.4) 20 (2.6)

Employment region First-tier city 222 (57.7) 150 (39.0) 13 (3.4) 0.000

Where the student or

school is located

300 (64.7) 157 (33.8) 7 (1.5)

Other 41 (47.1) 38 (43.7) 8 (9.2)

burden than those without COVID-19 experience (16), which is in

accordance with this study revealing that acquaintances diagnosed

with COVID-19 can increase medical students’ psychological

stress and even lead to insomnia. Similarly, another survey from

Nigeria Medical University illuminates that a family income

<100,000 naira and having a relative/acquaintance infected with

COVID-19 are independently relevant to psychological distress

(17). Cipta et al.’s survey in Indonesia has illustrated that 35.5%

of medical students experience burnout during the COVID-19

pandemic (18). Our data, combined with published findings,

underline the importance of determining the related factors

affecting psychological health of medical students to improve their

psychological health.

Due to the impact of the COVID-19 pandemic, limited

geographical mobility and intensive quarantine work in large cities

were likely to affect the employment choices of medical students in

the post-pandemic era (8). According to this survey, major, grade,

family monthly income and family income led to differences in

employment location. Major, education level, academic ranking,

family monthly income, clinical experience, participation in

epidemic prevention and control work, and care about COVID-19

infection influenced the options to increase employment income.

Liu et al.’s survey has discovered that married female PhD students

who are from urban areas and have a high household income

are inclined to choosing first-tier city as employment, and from

their simulation results, increasing monthly income causes raise

of the probability of choosing the job in the third-tier city (19).

These findings may provide available information with advancing

attraction for government policy-maker.

Furthermore, in this work, medical students with psychological

health problems, especially those with depression, believed that

the epidemic led to a more difficult employment situation, lower

satisfaction with their major, and were more inclined to change

their career plans. Analogously, a survey with masters from all

Polish medical schools reveals that 17% of respondents are willing

to work at the pandemic frontline; ∼40% of them declares the

need for psychological or psychiatric consultation to address

pandemic challenges, and some of them announces that their

zeal toward the medical profession is affected by an increase in

social aversion and mistrust toward doctors (20). In addition,

Hagiya et al. discovers a very low proportion of interest in

becoming an infectious disease specialist among medical students,

which indicates that experience of COVID-19 discourages Japanese

medical students from considering infectious disease as an option

for their future careers (21). Particularly, a survey of medical

students in Hubei Province demonstrates that grade level, attitude

toward health care, and the level of the pandemic’s impact on

their lives significantly influence career intentions alterations (5).

Previous studies demonstrate medical students’ attitude toward

COVID-19 and influence of it can affect career decisions. For
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TABLE 15 Analysis of factors a�ecting the attitudes of frontline work against COVID-19.

Variable Classification Attitudes of frontline work against COVID-19 p value

Admire and
would like to
join if having

the
opportunity

A little hesitant
and worried

about
self-security

Unwilling to
participate

General

information

Gender Male 241 (84.3) 38 (13.3) 7 (2.4) 0.014

Female 590 (90.8) 49 (7.5) 11 (1.7)

Home place Metropolis 69 (82.1) 13 (15.5) 2 (2.4) 0.042

Small-medium cities 403 (87.2) 50 (10.8) 9 (1.9)

Countryside 359 (92.1) 24 (6.2) 7 (1.8)

Psychological

factors

Stress Normal 735 (89.7) 72 (8.8) 12 (1.5) 0.008

Symptom 96 (82.1) 15 (12.8) 6 (5.1)

Anxiety Normal 637 (91.7) 49 (7.1) 9 (1.3) 0.000

Symptom 194 (80.5) 38 (15.8) 9 (3.7)

Depression Normal 628 (91.1) 52 (7.5) 9 (1.3) 0.000

Symptom 203 (82.2) 35 (14.2) 9 (3.6)

Knowledge about

the pandemic

Have you participated in

epidemic prevention and

control work

Yes 439 (91.3) 40 (8.3) 2 (0.4) 0.001

No 392 (86.2) 47 (10.3) 16 (3.5)

Having family or friends

infected with COVID-19 or

not?

Yes 14 (77.8) 2 (11.1) 2 (11.1) 0.038

No 817 (89.0) 85 (9.3) 16 (1.7)

Employment

Intension

Have you thought about

what you will do after

graduation?

Yes 721 (89.9) 71 (8.9) 10 (1.2) 0.000

No 110 (82.1) 16 (11.9) 8 (6.0)

Do you have clinical

practice experience?

Yes 152 (91.6) 8 (4.8) 6 (3.6) 0.023

No 679 (88.2) 79 (10.3) 12 (1.6)

Employment region First-tier city 343 (89.1) 36 (9.4) 6 (1.6) 0.008

Where the student or

school is located

420 (90.5) 37 (8.0) 7 (1.5)

Other 68 (78.2) 14 (16.1) 5 (5.7)

Expected employment

income

3,000–8,000 yuan 372 (90.3) 32 (7.8) 8 (1.9) 0.003

8,000–15,000 yuan 306 (89.7) 34 (10.0) 1 (0.3)

>15,000 yuan 153 (83.6) 21 (11.5) 9 (4.9)

example, fear of COVID-19 and life satisfaction are reported to be

positive/negative effects on occupational turnover intention among

nursing students (22). A Taiwan’s study clarifies that prelicensure

nursing students’ attitudes toward the pandemic exert a direct

impact on their perceived control and decision-making attitude

about their career (23). The aforementioned data emphasize that

determining associated factors influencing future employment

decisions is crucial for formulating guidance strategies applicable

to modifying medical students’ careers.

Considering post-graduation options and attending

training/lectures about future career prospects since entering

university were conducive to reducing employment pressure

caused by the epidemic, timely adjustments in career planning

and increasing future career identity (24–26). From our survey,

internship experience contributed to making adjustments based on

career planning for medical students. Apart from it, there are other

factors that produces an effect on career planning from previous

studies as follow. A survey from Geneva suggests that enriched
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clinical exposure has a positive impact on relieving stress and

enhancing professional identity (27). Another study of Chinese

medical students points out that scant social support, depression,

and higher grades are determined to negatively influence career

attitude (28). Analogously, attitudes toward occupation, grades,

major, and college choice are suggested to produce effects on

the professional identity of medical students (25). Briefly, in the

post-COVID-19 period, strengthening educational measures

directed at career planning are warranted to strengthen medical

students’ professional identity.

This study also exists several limitations. First, the present study

is based on cross-sectional survey that catches the influence of

COVID-19 at a point in time and longitudinal influence is unclear.

Second, introduction of data on non-medical students may be

more powerful in illustrating the impact of COVID-19 on medical

students. Third, the inclusion of multiple regions will be more

meaningful to explore the role of regional differences in this study.

In summary, our results revealed multiple associated factors

for medical students’ psychological problems, future employment

decision-making and professional identity. It is necessary to

take effective measures, in accordance with local conditions, to

intervene in the psychological problems of medical students that

were triggered by the epidemic. Strengthening updated knowledge

of COVID-19, actively guiding the employment planning of

medical students according to individual needs, and strengthening

career planning training and lectures will be conducive to

promoting psychological health and positive career attitudes of

medical students.
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A participatory study of college 
students’ mental health during the 
first year of the COVID-19 
pandemic
Chulwoo Park                , Melissa McClure Fuller , Thea Marie Echevarria , 
Kim Nguyen , Daisy Perez , Hufsa Masood , Tasneem Alsharif  and 
Miranda Worthen                *

Department of Public Health and Recreation, San José State University, San José, CA, United States

Introduction: The COVID-19 pandemic has negatively impacted college students’ 
mental health and wellbeing. Even before the pandemic, young adults reported 
high mental health morbidity. During the pandemic, young adult college students 
faced unprecedented challenges, including campus closure and a pivot to fully 
online education.

Methods: This study employed a novel participatory approach to a Course-based 
Undergraduate Research Experience (CURE) in an introductory epidemiology 
course to examine factors students considered important regarding their 
experience during the pandemic. Two groups of undergraduate students enrolled 
in this course (one in Fall 2020 and another in Spring 2021) and participated in the 
CURE. A sub-group of these students continued after the class and are authors 
of this article. Through repeated cross-sectional surveys of college students’ peer 
groups in northern California in October 2020 and March 2021, this student/
faculty collaborative research team evaluated depression, anxiety, suicidal 
ideation and several other topics related to mental health among the students’ 
young adult community.

Results: There was a high prevalence of anxiety (38.07% in October 2020 and 
40.65% in March 2021), depression (29.85% in October 2020 and 27.57% in March 
2021), and suicidal ideation (15.94% in October 2020 and 16.04% in March 2021). 
In addition, we identified the significant burden of loneliness for college students, 
with 58.06% of students reporting feeling lonely at least several days in the past two 
weeks. Strategies that students used to cope with the pandemic included watching 
shows, listening to music, or playing video games (69.01%), sleeping (56.70%), 
taking breaks (51.65%), and connecting with friends (52.31%) or family (51.21%). 
Many reported distressing household experiences: more than a third reporting 
loss of a job or income (34.27%) in the first year of the pandemic. We explain the 
participatory research approach and share empirical results of these studies.

Discussion: We found this participatory CURE approach led to novel, experience-
based research questions; increased student motivation; real-world benefits such 
as combatting imposter syndrome and supporting graduate school intentions; 
integration of teaching, research, and service; and development of stronger 
student-faculty relationships. We close with recommendations to support student 
wellbeing and promote student engagement in research.

KEYWORDS

course-based undergraduate research experience, depression, anxiety, loneliness, 
COVID-19, participatory research
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Introduction

The global COVID-19 pandemic has been devastating for many 
communities. In the United States, while young adults have had lower 
mortality rates from COVID-19 than older adults, this age group has 
experienced massive disruptions to their education, living situations, 
and livelihoods. Throughout the pandemic, young adults have 
consistently reported the highest levels of depression and anxiety of 
any age group (1) and experienced the highest unemployment rates of 
any age group (2).

Young adult college students have faced unprecedented challenges, 
including campus closure and a pivot to fully online education. 
National surveys of college students from March through May 2020, 
at the start of the pandemic, showed that two-thirds of college students 
were very or extremely concerned about how long the pandemic 
would last, and a similar proportion experienced an increase in 
financial stress (3). In surveys of California college students, a majority 
reported that they changed their living situation, nearly half lost work, 
and 40% took on household caregiving responsibilities (4). Over 70% 
of California college students reported missing class because of 
personal stress (4).

According to a large, multi-campus study in the summer of 2020, 
first generation college students were more likely than continuing 
generation college students to experience financial hardships, food 
and housing insecurity, encounter technological barriers to online 
education, and to experience adverse mental health outcomes (5). 
Black, Latinx, and low-income students were also more likely to 
experience financial hardships, increased caregiving responsibilities, 
and have inadequate access to technology to support online 
learning (4).

While these burdens have been well-documented in a series of 
reports and articles, little research has been conducted by and for 
diverse college students, centering students’ concerns about their 
experiences during the pandemic. For example, although previous 
research measured mental health among diverse college students in 
Israel (6) and the United States (7), these studies did not emphasize 
students engagement in the study design and data collection, or 
provide an opportunity for students to draw on their experiential 
knowledge of mental health to generate research questions. Such 
participatory research has the potential to identify new aspects of 
wellbeing that have not been previously described, through engaging 
students to reflect on their experiences in a way that supports 
meaning-making and purposeful action for improving student 
wellbeing. The present study aims to fill this gap by describing a 
Course-based Undergraduate Research Experience (CURE) to 
conduct participatory research on college student wellbeing during 
the COVID-19 pandemic at a large, diverse public university in 
northern California.

This article employs a novel structure: while presenting findings 
from an empirical epidemiologic study, it documents the participatory 
methods and presents qualitative evaluative comments from members 
of the collaborative research team. In addition, using a participatory 
CURE approach, we  illustrate the impacts of conducting this 
epidemiology research. We share the empirical results of this study 
which, though limited in their generalizability, produce valid estimates 
of the burden of various mental health challenges in the peer group of 
the student research partners. We  argue that participatory CURE 
approaches are an under-utilized methodology in public health and 

social science disciplines. We encourage more wide-spread adoption 
focusing on adolescent mental health in school and university settings.

Participatory course-based undergraduate 
research experience

CUREs are a form of experiential learning where students gain 
hands-on research experience within a credit-bearing course. CUREs 
share five key attributes: they (1) engage students in scientific research, 
(2) emphasize collaboration, (3) produce new knowledge, (4) focus on 
broadly relevant topics, and (5) are scaffolded or iterative, allowing for 
multiple learning opportunities (8–10). While originally promoted in 
STEM education as a way to scale student involvement in research (11, 
12), CUREs have been increasingly recognized as high impact 
practices for diverse college students to increase retention, promote a 
sense of belonging in higher education, and enhance diversity in the 
academic pipeline (9). Empirical research is scant in social sciences 
and public health on the use of CUREs (10).

Because of their emphasis on engagement, focus on topics relevant 
to students, orientation toward students as collaborators, and 
scaffolded learning opportunities, CUREs are a natural fit for 
participatory research methodologies. Participatory methodologies 
have been employed in fields as diverse as education, international 
development, and public health for the past five decades. While the 
specific methods used in these fields vary, they share a common 
approach, centering partnership, mutual learning, application/action, 
and real world impact (13). Within the field of public health, the most 
commonly used participatory research approaches are Community-
Based Participatory Research (CBPR), Participatory Action Research 
(PAR), and Youth Participatory Action Research (YPAR) (14).

Participatory research methodologies are collaborative and seek 
to equitably involve academic and non-academic research partners 
through all phases of a study, from identification of a problem to 
research design and implementation to analyzing and disseminating 
the study results. Many participatory studies aim to improve health 
and health equity (15). Participatory methodologies build on the 
resources and strengths of community members or participants, 
valuing lived experience in addition to other forms of knowledge. 
These methodologies often result in context-specific research and 
action projects. In addition, participatory methods often use multiple 
strategies for dissemination of knowledge produced through a study, 
including forms that are most accessible to community members as 
well as more traditional academic products or policy/advocacy 
reports (16).

The present study employed a participatory approach to a CURE 
study within a public health course. We considered college students as 
the participants or community of interest, situating the faculty 
member teaching the course as the “academic partner,” recognizing 
that, in reality, often participatory research partners occupy multiple, 
complex positions within a study (17). The CURE design encouraged 
student co-researchers to draw on the knowledge gained not only in 
their academic studies, but also from their lived experiences as 
members of the affected population. In addition, this participatory 
CURE provided an opportunity for continued involvement in this 
study after the course had concluded. Indeed, student co-researchers 
participated in all aspects of the study, including the writing of this 
manuscript. While all authors participated in the research and writing, 
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we chose to italicize reflections of individual research team members. 
While there is rich history to this multi-voiced approach in qualitative 
research (18), this approach is less common in quantitative public 
health research, and we  are not aware of any CURE studies that 
incorporate student voice as explicitly. We hope that this innovative 
approach deepens the reader’s experience in learning about this 
participatory course-based study and provides context to the 
experience of college students during the COVID-19 pandemic.

Materials and methods

Study design

The study took place at a large, diverse, urban public university in 
northern California. Two linked cross-sectional studies were designed, 
implemented, and analyzed by college students as part of a CURE 
embedded in a required junior-level public health introductory 
epidemiology course. The course instructor (last author) encouraged 
students to think about their own lives, what they were learning about 
the pandemic through their classes, news and social media, and the 
experiences and concerns of their family and friends in order to 
identify topics that they wanted to explore through a survey.

Working in small groups, students discussed what topics they 
were generally interested in and then conducted literature reviews to 
identify what was already known on the topics they selected. With 
guidance from the instructor, students then developed survey 
questions on their topic, which were integrated into a single survey 
assessing their peers’ experiences during the COVID-19 pandemic. 
When topics examined constructs where standardized scales were 
available (e.g., depression), the instructor encouraged students to use 
these standard scales; when topics were novel or no prior scale could 
be found, original survey questions were developed based on student 
experiences and perspectives.

The present article describes the work of two different classes, with 
a focus on results related broadly to mental health. In the fall semester, 
the class had 25 students working in five teams; in the spring semester, 
the class had 26 students working in six teams. Each class produced 
one survey, which pulled together the research questions developed 
by each of the student teams: one survey conducted during fall 
semester of 2020 (“October 2020 survey”) and one survey conducted 
during spring semester of 2021 (“March 2021 survey”). Topics fell 
broadly under the heading of wellness during COVID-19. Both 
surveys assessed demographics and mental health. In this pre-vaccine 
era, students in the fall semester also examined attitudes toward 
COVID-19 vaccination, employment characteristics, access to 
personal protective equipment and social distancing at work, and 
coping strategies that participants were using to deal with the 
pandemic. In the spring, students added questions focusing on 
different aspects of mental health, food insecurity, adverse household 
experiences during the pandemic, as well as use of legal and illicit 
drugs. The rest of this article focuses on the survey constructs related 
to mental health. Both study protocols were written by students, 
edited by the faculty member, and approved by the University’s 
Institutional Review Board.

The student-faculty collaboration continued after the class ended 
with five undergraduate students (authors 3–7) joining the instructor, 
a colleague (first author), and a graduate student (second author) in 

further data analysis and dissemination. These continuing students led 
a process where they identified which findings they thought were 
important to share with the college community and their peers and 
disseminated these findings to university stakeholders through 
on-campus presentations, email to the director of the campus health 
center and other campus leaders, and through a blog.1 The study team 
also collaborated on developing conference abstracts, which they 
presented in November 2021 at the American Public Health 
Association annual meeting, and in writing the present article.

Data collection

Both surveys employed a non-probability sampling design, 
disseminating a link to an anonymous online Qualtricsxm (Qualtrics 
International Inc., Provo, UT) survey through email and social media. 
The October 2020 survey was opened on October 14, 2020 and closed 
on November 4, 2020; the March 2021 survey was opened on March 
23, 2021 and closed on April 13, 2021.

Each class developed their own sampling strategy and inclusion/
exclusion criteria. For the October 2020 survey, the class decided to 
include all adults over the age of 18 who were California residents. 
This decision was made because many of the students were in their 
first semester at the university after transferring from community 
college and students were concerned that if they restricted participants 
to college students at their university, they might not be able to obtain 
a sufficiently large sample to examine the questions of interest. 
However, in documenting where they distributed the survey link, it 
was apparent that most people who received the survey link were 
contacted through campus lists (e.g., class lists, student organizations 
and clubs, and sports teams) and the sample was predominantly 
college students. For the March 2021 survey, the class decided to only 
include students over the age of 18 at the university where the study 
took place. Similar strategies were employed to disseminate the 
survey link.

Measures

Both surveys began by assessing the eligibility criteria. If a 
participant did not meet either of the criteria, they were taken to the 
end of the survey. If a participant met the criteria, they were asked a 
series of demographic questions including their age, gender identity, 
sexual orientation, and racial or ethnic identity.

Both surveys used the Patient Health Questionnaire-4 (PHQ-4) 
to assess depression and anxiety. These two constructs were coded 
according to the scale conventions with a total score ≥ 3 for questions 
1 and 2 suggesting anxiety and a total score ≥ 3 for questions 3 and 4 
suggesting depression (19). The PHQ-4 consists of a 2-item depression 
scale (PHQ-2) and a 2-item anxiety scale (GAD-2) and has good 
psychometric properties to measure depression and anxiety in the 
general population (19, 20).

Both surveys included item 9 of the PHQ-9, which assesses 
thoughts of self-harm or suicidal ideation. This single item has been 

1 https://wellnessduringcovid.weebly.com/
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found to be a strong predictor of future suicide attempt or completion 
in large, population-based studies (21, 22). Consistent with other 
studies of college student mental health, we used this single item as a 
proxy for suicidal ideation (23–25). We classified responses of “not at 
all” to this question as not having suicidal ideation and responses of 
“several days” or more frequently as having suicidal ideation to make 
it a binary variable.

The October 2020 survey assessed experiences of loneliness by 
asking how often participants felt lonely or isolated. This question was 
modified from the CES-D (26), which uses a reference time of 7 days, 
to use the same 2 week time frame as the PHQ-4 and PHQ-9 item 9. 
In addition, the survey asked “What are some of the ways you are 
coping with the COVID-19 pandemic?” and offered the following 
options: Taking breaks; Sleeping; Mindfulness practice or breathing 
exercises; Using alcohol or cannabis; Using other drugs; Exercise or 
spending time outdoors; Art, music, journaling, or another creative 
expression; Connecting with friends; Connecting with family; 
Watching shows, listening to music, or playing video games; Taking 
care of a pet; or Other (specify).

The March 2021 survey asked participants “Overall, how would 
you say your mental health has been since the start of the pandemic?” 
with the options of reporting that their mental health had gotten 
worse, stayed the same, gotten better, or that they were unsure. For 
participants who reported their mental health had gotten worse, they 
were asked the follow up question “Do you believe that your worsening 
mental health is due to the pandemic?” with options to state “Yes, 
largely due to the pandemic and its associated challenges,” “Somewhat, 
the pandemic has contributed, but there are other factors, too,” “No, 
my experience is not really because of the pandemic,” or “Unsure.” In 
addition, this survey asked participants “In the last 2 weeks, how often 
have you felt that you were on top of things?” with response options 
mirroring those available for the PHQ survey items. The March 2021 
survey also assessed whether participants or members of their 
household had any of several distressing experiences during the 
COVID-19 pandemic.

Statistical methods

First, we  described the demographic characteristics of the 
population. We then estimated the overall prevalence of each primary 
outcome and the distribution of these outcomes by demographic 
characteristic, testing for differences. Second, we assessed differences 
in the level of mental health pathology (anxiety, depression, and 
suicidal ideation) across the two time periods by using a qui-square 
test. We  used generalizable linear regression models with robust 
standard errors to examine hypothesized relationships between 
variables. All analyses were performed using Stata/MP  14.2 
(StataCorp, College Station, TX).

Results

Study findings

There were 457 and 245 survey responses, respectively, in October 
2020 and March 2021. After excluding respondents who did not meet 
eligibility criteria or who did not provide answers to any of the survey 

questions after opening the survey, we were left with analytic samples 
of 394 participants in October 2020 and 222 participants in March 
2021, resulting in a total analytic sample of 616. Demographic 
characteristics of the samples are provided in Table 1 and show similar 
distributions by gender, sexual orientation, and race across the two 
different time frames. More than 70% of participants were female, 
three-fourths were heterosexual, the majority were Asian or Latinx, 
and ~75% were aged 18–25.

Anxiety and depression were common in this primarily young 
adult population (Table 1). In October 2020, 38.07% met the criteria 
for anxiety and 29.85% met the criteria for depression; in March 2021, 
40.65% met the criteria for anxiety and 27.57% met the criteria for 
depression. Suicidal ideation was also high with 15.94% of participants 
in October 2020 and 16.04% in March 2021 reporting suicidal 
thoughts. The prevalence of anxiety was higher among women 
compared to men in both time periods (43.94% vs. 20%, χ2 (2) = 19.1, 
p < 0.001  in October 2020 and 44.83% vs. 20.45%, χ2 (2) = 13.31, 
p = 0.003  in March 2021). Compared to heterosexual participants, 
non-heterosexual participants (combining gay, lesbian, bisexual, 
mostly heterosexual, and other) showed significantly higher 
prevalence in anxiety (54.41% vs. 34.78%, χ2 (1) = 9.16, p = 0.002), 
depression (55.88% vs. 24.53%, χ2 (1) = 25.91, p < 0.001), and suicidal 
ideation (33.82% vs. 11.8%, χ2 (1) = 20.02, p < 0.001) in October 2020. 
Participants aged 18–25 showed significantly higher prevalence of 
suicidal ideation compared to older adults (18.18% vs. 8.25%, χ2 
(1) = 4.91, p = 0.027) in October 2020.

Examining differences in mental health outcomes across the two 
time periods, we found that the prevalence of anxiety, depression, and 
suicidal ideation were not significantly different (chi-square tests, 
respectively, p = 0.533, 0.555, 0.975). We  present data on the 
comorbidity of these mental health outcomes in Figure 1. Among 
participants who answered all questions in the PHQ-4 and item 9 of 
the PHQ-9 across the two different time periods (N = 601), 50 of them 
(8.32%) were classified as meeting the criteria for all three outcomes 
(Figure 1).

In addition to anxiety, depression, and suicidal ideation, the 
October 2020 survey assessed loneliness and coping strategies that 
students were employing to manage the challenges of the pandemic. 
More than half the participants reported loneliness for several days, 
more than half the days, or nearly every day (Table 2). Participants 
provided multiple answers for their coping strategies. The most 
common coping strategy was watching shows, listening to music, or 
playing video games (69.01%). More than half of the participants 
reported sleeping (56.70%), taking breaks (51.65%), connecting with 
friends (52.31%), and connecting with family (51.21%) to help them 
manage the pandemic. Other coping strategies are described in 
Table 2.

Using a generalizable linear regression model with robust standard 
errors, we found that students who experienced anxiety or depression 
were less likely to report taking breaks (Prevalence Ratio 0.73, 95% CI 
0.56, 0.97, p = 0.029 for anxiety and PR 0.68, 95% CI 0.49, 0.94, 
p = 0.021 for depression) than students without anxiety or depression. 
Students who experienced depression, suicidal ideation, or reported 
feeling lonely nearly every day were less likely to report connecting 
with family (PR 0.69, 95% CI 0.49, 0.95, p = 0.027 for depression; PR 
0.49, 95% CI 0.30, 0.80, p = 0.004 for suicidal ideation; PR 0.32, 95% 
CI 0.15, 0.67, p = 0.003 for loneliness nearly every day). Those who 
reported feeling lonely nearly every day had more than twice the 
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prevalence of coping by sleeping than students who did not report 
feeling lonely (PR 2.25, 95% CI 1.19, 4.23, p = 0.012).

The March 2021 survey asked participants to report on their 
overall mental health: almost half of the participants’ reported that 
their mental health had become worse since the pandemic (46.40%), 

with 96.05% reporting that this was due fully or partially to the 
COVID-19 pandemic (Table 2). Participants reported feeling on top 
of things for several days (43.40%), more than half the days (21.23%), 
and nearly every day (8.49%). Student researchers also inquired about 
various distressing experiences that participants or someone in their 

TABLE 1 Mental health status during COVID-19.

Total Anxiety Depression Suicidal ideation

T1 T2 T1 T2 T1 T2 T1 T2

Characteristic n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)

Total 394 (100) 222 (100) 150 (38.07) 87 (40.65) 117 (29.85) 59 (27.57) 62 (15.94) 34 (16.04)

Gender p < 0.001 p = 0.003 p = 0.089 p = 0.415 p = 0.024 p = 0.306

  Man 100 (25.38) 44 (19.82) 20 (20)*** 9 (20.45)** 21 (21) 10 (22.73) 16 (16)* 4 (9.1)

  Woman 289 (73.35) 174 (78.38) 127 (43.94)*** 78 (44.83)** 94 (32.53) 49 (28.16) 43 (14.88)* 29 (16.67)

  Other 5 (1.27) 4 (1.80) 3 (60)*** 0 (0)** 2 (40) 0 (0) 3 (60)* 1 (25)

Sexual orientation p = 0.002 p = 0.789 p < 0.001 p = 0.614 p < 0.001 p = 0.520

  Heterosexual 322 (82.56) 175 (79.55) 112 (34.78)** 69 (39.43) 79 (24.53)*** 46 (26.29) 38 (11.8)*** 26 (14.86)

  Not heterosexual 68 (17.44) 45 (20.45) 37 (54.41)** 18 (40) 38 (55.88)*** 13 (28.89) 23 (33.82)*** 8 (17.78)

Age p = 0.153 p = 0.655 p = 0.168 p = 0.161 P = 0.027 p = 0.146

  18–25 297 (75.38) 188 (85.07) 119 (40.07) 75 (39.89) 94 (31.65) 53 (28.19) 54 (18.18)* 32 (17.02)

  26 and older 97 (24.62) 33 (14.93) 31 (31.96) 11 (33.33) 23 (23.71) 5 (15.15) 8 (8.25)* 2 (6.06)

Race p = 0.107 p = 0.991 p = 0.203 p = 0.640 p = 0.549 p = 0.215

  Asian 133 (33.84) 93 (41.89) 44 (33.08) 37 (39.78) 37 (27.82) 29 (31.18) 21 (15.79) 20 (21.5)

  Black 26 (6.62) 6 (2.70) 6 (23.08) 2 (33.33) 3 (11.54) 2 (33.33) 2 (7.69) 0 (0)

  Latinx 130 (33.08) 64 (28.83) 51 (39.23) 23 (35.94) 44 (33.85) 14 (21.88) 25 (19.23) 5 (7.81)

  White 48 (12.21) 29 (13.06) 22 (45.83) 13 (44.83) 16 (33.33) 8 (27.59) 6 (12.5) 5 (17.24)

  Multiple races and 

other race

56 (14.25) 30 (13.51) 27 (48.21) 12 (40) 17 (30.36) 6 (20) 8 (14.29) 4 (13.33)

*p < 0.05, **p < 0.01, ***p < 0.001. T1: October 2020, T2: March 2021. Each variable may have a different total number, due to missing data.

FIGURE 1

Comorbidity of anxiety, depression, and suicidal ideation. This graph displays the proportion of participants classified with each of the three mental 
health disorders in October 2020 and March 2021 (Total: 601).
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household may have had because of the COVID-19 pandemic in the 
March 2021 survey (Table 2). Almost half of the participants reported 
that they or someone in their household had experienced mental 
health problems (43.95%). Additional stressors reported included loss 
of a job or income (34.27%), working without PPE or social distancing 
(21.77%), becoming sick with COVID-19 (19.35%), delaying 
necessary medical care (12.50%), experiencing violence or abuse 
(5.24%), reducing work to care for children (4.84%), and experiencing 
eviction, foreclosure, or being required to move to save money 
(3.63%).

Reflections on the research process

Through use of this participatory CURE, the student-faculty 
research team was able to obtain answers to original research questions 
of interest to the team members, campus stakeholders, and the 
broader public health community. Topics across the two semesters of 
the CURE were different, reflecting the CURE principle that new 
research questions and directions be  generated each semester, in 

collaboration with the students in the course. In fact, there is an 
expectation in CURE research that work in a CURE is “unlikely to 
look the same from year to year” (27).

Students reported increased motivation to work on this 
participatory CURE than projects for other courses. One student 
reported: “the prospect of collecting meaningful data and promoting 
change through our analysis motivated us to choose a topic that would 
interest us for the next 4+ months. We were all very interested in mental 
health and knew we would find shifts in wellness during COVID-19 
because of our own experiences.” Another student reflected that the 
participatory CURE “allowed me the chance to practically apply 
concepts we were learning in class.” The graduate research assistant 
shared, “I started this work at a time where I was feeling uninspired in 
my internship and struggling with motivation in grad school. 
Collaborating with this team helped me cope with my own isolation 
and loneliness.”

While highly motivating, working on research that had 
potential for application outside the classroom context also made 
students feel nervous. One student shared that she experienced 
imposter syndrome and felt her “excitement being quickly overtaken 

TABLE 2 Additional mental health survey results from October 2020 (N = 394) and March 2021 (N = 222).

October 2020 questions n (%) March 2021 questions n (%)

Loneliness How mental health changed since the pandemic

  Not at all 164 (41.94)   Worse 103 (46.40)

  Several days 126 (32.34)   Same 78 (35.14)

  More than half the days 52 (13.30)   Better 25 (11.26)

  Nearly every day 49 (12.53)   Unsure 16 (7.21)

Coping strategy† Whether mental health worsened due to the pandemic

  Watching shows, listening to music, or 

playing video games

314 (69.01)   Yes 36 (35.64)

  Sleeping 258 (56.70)   Somewhat 61 (60.41)

  Taking breaks 235 (51.65)   No 2 (1.98)

  Connecting with friends 238 (52.31)   Unsure 2 (1.98)

  Connecting with family 233 (51.21) Distressing household experiences†

  Exercise or spending time outdoors 213 (46.81)   Experienced mental health problems 109 (43.95)

  Art, music, journaling, or another creative 

expression

152 (33.41)   Lost a job or lost income 85 (34.27)

  Taking care of a pet 141 (30.99)   Worked without PPE or social distancing 54 (21.77)

  Mindfulness practice or breathing exercises 126 (27.69)   Became sick with COVID-19 48 (19.35)

  Using alcohol or cannabis 106 (23.30)   Delayed necessary medical care 31 (12.50)

  Using other drugs 14 (3.08)   Experienced violence or abuse 13 (5.24)

  Had to reduce work to care for children 12 (4.84)

  Was evicted, foreclosed on, or moved to save 

money

9 (3.63)

How often you are top of things

  Not at all 57 (26.89)

  Several days 92 (43.40)

  More than half the days 45 (21.23)

  Nearly every day 18 (8.49)

†Multiple answers were allowed.
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by anxiousness and doubt in my capability to keep up with the rest of 
the team.” The regular meeting structure, conversations with her 
peer co-researchers, and candid talks with the graduate student 
assistant working on the study all helped allay this student’s 
concerns. She noted that the faculty created “an open space to speak 
out, for us to ask questions” and encouraged students to “step outside 
of our comfort zone.” Another student researcher shared “The level 
of professionalism required for this project was honestly such a new 
experience for everybody involved!”

As others have reported, participating in a CURE made some 
students more interested in pursuing graduate education. One student 
co-researcher shared, “I really enjoyed how the curriculum changed to 
reflect that semester’s cohort. Working on this study and actively 
exploring epidemiology made me much more interested in public health. 
Now I want to pursue an MPH with a concentration in epidemiology/
biostatistics.”

As with other participatory methodologies, this study made use 
of the participant’s lived experiences to guide the research questions, 
strengthening their relevance. For example, loneliness was a topic that 
students selected because it resonated with their own experiences. 
One student shared “I already had an idea what isolation can do to a 
person’s mental wellbeing from my job working at a 55+ aged community 
for skilled nursing and memory care… I witnessed elderly residents’ 
mental health decline from isolation because they were unable to receive 
social support from their family due to the lockdown protocol…. I was 
also isolating myself in my room and encountering loneliness myself. 
When speaking to other people my age they reported they were also 
experiencing similar feelings. I wondered how these experiences were 
being felt by my own community of college students.” Working on this 
topic allowed this student to draw on her professional experience, her 
personal experience, and her academic knowledge. Students were 
similarly encouraged to decide for themselves what they thought the 
most valuable means of disseminating the study findings would be and 
selected a public-facing blog where they could write findings in lay 
language and post videos of short professional presentations of the 
research findings.

As other faculty engaged in CUREs have reported, the faculty 
collaborating in this participatory CURE reported that it was highly 
satisfying (28). One faculty member shared: “I find doing student-
partnered research incredibly meaningful. I love having the opportunity 
to more closely integrate my teaching, research, and mentorship. While 
I sometimes feel like the stakes for a CURE are higher than for other 
teaching approaches and it requires a deeper investment of time, that 
additional work is offset by the joy of seeing students motivated to do 
work for the science itself rather than for a grade.” The other faculty 
member pointed out that employing a participatory CURE approach 
was an effective way to “pursue research productivity and teaching 
effectiveness at the same time.”

These perspectives highlight the potential for transformative 
experiences for students and faculty engaged in participatory 
CURE, especially on topics related to adolescent mental health 
and wellbeing in schools and universities. The Course-Based 
Undergraduate Research Experiences Network (CUREnet) 
database provides details on 25 CUREs across 24 campuses in 
multiple countries; despite the diverse topics and contexts, all of 
the courses are in STEM fields (29). This article extends the CURE 
literature by providing an example of a CURE within the public 
health field.

Discussion

In our study of diverse young adults, we found that 46.93% had 
evidence of clinical levels of either anxiety or depression. This is 
consistent with the Healthy Minds Study from Fall 2020, which 
sampled over 30,000 college students on campuses across the country 
and found 47% met criteria for depression and/or anxiety disorders 
(30). While the Healthy Minds Study used different measures for 
anxiety and depression than we used in our study, these data are also 
similar to the findings from the U.S. Census Household Pulse survey, 
which, like the present study, used the PHQ-4. Throughout the 
pandemic, the Household Pulse survey has found that young adults 
ages 18–24 have the highest level of anxiety and depression of any age 
group (31). In December, midway between our two surveys, 56.2% of 
18–24-year old’s surveyed reported symptoms of anxiety and/or 
depression. Depression and anxiety were more common in households 
that had experienced job loss and among racial and ethnic minority 
populations (31).

The level of depression in our study was slightly higher than has 
been reported in this specific student population previously and 
higher than most prior studies of college student mental health (32), 
likely reflecting the increase in depression in the population during 
the COVID-19 pandemic (33). However, these prior studies used the 
PHQ-9, a different measure of depression, rather than the PHQ-4, and 
thus observed differences might also reflect these different scales.

Compared to the Fall 2020 Healthy Minds Study, our participants 
reported more suicidal ideation in both time periods (Healthy Minds 
found 13% past year suicidal ideation vs. 15.94% and 16.04% past 
2 weeks suicidal ideation in our study) (30). Our participants reported 
less loneliness than students in the Healthy Minds Study (41.94% of 
participants in our study reported not feeling lonely at all vs. 34% of 
students in the Healthy Minds Study reported feeling isolated from 
others hardly ever) (30). Suicidal ideation and loneliness are critical 
factors to track as even before the pandemic, suicide was the second 
leading cause of death in young people and the social isolation brought 
on by the pandemic is expected to exacerbate this problem (34).

Similar to surveys of Canadian students in the early months of the 
pandemic, over half of students in our October 2020 survey reported 
connecting with family or friends to help them cope with the 
pandemic and students who used these social strategies had better 
mental health (35). While a similar proportion of participants also 
reported using exercise to cope (our study: 46.81% vs. Canadian study 
54.5%), twice as many participants in our study used mindfulness 
(27.69%) compared to students in the Canadian study (12.0%). More 
than half of our participants reported sleeping to cope, compared to 
just 17.5% of Canadian students.

The adverse mental health impacts of the COVID-19 pandemic 
are likely to be felt for years after the pandemic ends (36). Recognizing 
the extensive mental health challenges faced by young adult college 
students, we suggest that Universities proactively employ universal 
approaches to improving mental health, rather than relying on 
counseling and psychological services within health centers to treat all 
students who could potentially benefit from mental health care (37). 
Universal approaches target mental health interventions to all students 
through multiple, overlapping strategies rather than rely on the typical 
client/therapist mental health care model. Such approaches might 
focus on building the skills of resilience, which research shows can 
be actively taught (38). To combat loneliness and improve general 
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emotional wellbeing, universities might also consider programming 
specifically aimed at reducing loneliness, including pedagogy training 
for faculty on teaching strategies that promote connections between 
students (39).

Strengths

The strengths of this study include its participatory design, use 
of valid and reliable scales in addition to novel constructs, and good 
sample sizes for the research questions examined. The study quality 
benefits from the strong voice of students, members of the 
population under study, and the collaborative nature of the study. 
Survey questions reflected students’ interests, representing 
community members’ interests as well. From the students’ 
perspective, this study closed the gap between knowledge learned 
in the course and actual research and application. From the course 
instructors’ perspective, the CURE synergizes teaching and 
research, and require high commitment, creativity, investigativeness, 
and critical analysis (40).

Limitations

The study findings are limited by the non-probability sampling 
approach, decreasing generalizability. As students in the CURE were 
public health majors and minors, it is likely that the study sample 
overrepresented students in this field of study compared to other 
disciplines. Students were also mostly juniors and seniors, who might 
have different experiences than first-year students (41). However, our 
empirical findings are very similar to contemporaneous larger 
studies, such as the non-representative Healthy Minds Study and the 
nationally representative Household Pulse Survey. Regarding data 
from two time periods, the study represents a repeated cross-sectional 
survey rather than a longitudinal design and so changes in variables 
do not reflect changes at the individual level, but rather at the 
population level. Although the respondents of the first survey in 
October 2020 were not the same respondents of the second survey in 
March 2021 survey, the two samples were drawn from overlapping 
source populations and by comparing results in the two time periods, 
we  could observe how mental health among this college student 
population changed. In addition, we did not specify a priori how 
we  would evaluate the process or outcomes related to using this 
participatory CURE approach. Future participatory CURE studies 
would be strengthened from a priori specification of the design to 
assess process and CURE outcomes such as student motivation and 
graduate school intentions.

Conclusion

Course-Based Undergraduate Research Experiences are ripe 
locations for integrating participatory research approaches, such as 
Community-Based Participatory Research. This participatory CURE 
gave rise to a deeper understanding of college students’ mental health 
burden and highlighted both areas of risk and factors that are 
protective for this population. Students who engage in CUREs can 
be strong advocates for the application of research findings, bringing 

their youthful passion to solve complex problems. In the case of these 
findings, we hope that colleges and universities take seriously their 
obligation to serve and protect their student population by increasing 
mental health services, given the high need in this young adult 
population. While CUREs have been slow to be adopted outside of 
STEM fields, this study adds to a growing body of literature 
demonstrating the feasibility of CUREs in public health and other 
social sciences.
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The abbreviated version of Penn State Worry Questionnaire (PSWQ-A) has 
been widely used to assess worry. However, its measurement invariance has 
been not yet warranted. With a cross-sectional and a longitudinal sample of 
Chinese adolescents (N1 = 1,329, N2 = 408), this study examined age, gender, and 
longitudinal invariance of PSWQ-A. Results supported strict invariance, including 
configural, metric, scalar, and error level, across gender and age in the cross-
sectional sample; strict longitudinal measurement invariance was also supported 
in the longitudinal sample. This study suggests the application of the PSWQ-A in 
measuring adolescent worry and a basis for comparisons of different populations 
and occasions for worry.

KEYWORDS

Penn State Worry Questionnaire (PSWQ), worry, measurement invariance, longitudinal 
measurement, adolescents

1. Introduction

Excessive and uncontrollable worry, which refers to an anxious apprehension about future 
negative events, is common in and harmful to adolescents. Previous studies on adolescent worry 
have shown that more than 25% of adolescents report excessive and uncontrollable worry (1, 2). 
Worried adolescents not only frequently manifest inferior social and academic functioning, but 
also are at high risk for many mental disorders such as anxiety, depression, insomnia, etc. (3–5).

Considering the severity of adolescent worry, how to assess this issue has become an 
important topic in clinical and health research. The Penn State Worry Questionnaire (PSWQ) 
and the PSWQ-A (its abbreviated version) are considered the gold standard for assessing chronic 
worry, for they all enjoy excellent reliability and validity (6, 7). Similarly, the Penn State Worry 
Questionnaire for Children (PSWQ-C) is also a good instrument to assess trait worry in children 
and adolescents (8). However, compared to the full version of the PSWQ and PSWQ-C, the 
PSWQ-A not only includes fewer items (8 items VS 16 items/14 items) but also removes the 
impact of the method effect related to item wording (PSWQ has five negative worded items, and 
PSWQ-C has three negative worded items), and thus it is a superior option for researchers and 
clinical practitioners.

PSWQ-A has been examined in a variety of samples and was evidenced to have good 
psychometric properties in western countries. For example, Hopko et al. (6) proved that the PSWQ-A 
yielded high correlations with the PSWQ (r = 0.92), had good internal consistency (Cronbach’s 
alpha = 0.87), and demonstrated acceptable convergent validity with other anxiety measures 
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(rs = 0.33–0.49) in a sample of senior citizens. Meanwhile, an increasing 
body of research supports the PSWQ-A, arguing that it also enjoys sound 
psychometric properties in adult and clinical samples. DeLapp et al. (9) 
demonstrated that in university students, the PSWQ-A enjoyed good 
internal consistency (Cronbach’s alpha = 0.92) and convergent validity 
with other measures of anxiety (rs = 0.47–0.52). Kertz et al. (10) found that 
in a clinical population, the total score of the PSWQ-A manifested good 
internal consistency (McDonald’s omega = 0.95) and convergent validity 
with measures of anxiety (rs = 0.39–0.68). However, PSWQ-A has been 
rarely used to assess adolescent worry, and whether the assessments of the 
PSWQ-A are made in the same way on multiple occasions in adolescent 
samples has been not yet sufficiently supported, according to reviewing 
the literature (9, 11). What’s more, previous studies on worry in children 
and adolescents were based on non-Chinese samples. Therefore, the main 
purpose of this study was to examine the age, gender, and longitudinal 
invariance of PSWQ-A for Chinese adolescents.

Measurement invariance (MI) refers to the relationships among 
latent variables and manifested indicators being invariant across 
occasions (12, 13), which means the person who has the same standing 
on the construct can receive the same observed score on the test. If the 
MI holds, a difference in the total scores for a given sample represents 
discrepancies in the construct of interest. If not, the observed changes 
may reflect differences in what is being measured rather than the latent 
construct (13). Although differences between subsamples of adolescent 
worry (e.g., gender, age) have been increasingly considered, the MI of 
the PSWQ-A for adolescents has yet to be tested.

1.1. Differences in worry across age

Cognitive maturation plays an important role in the development 
of worry (14, 15). An increasing body of evidence has shown that 
adolescents become more worried as they grow older. For example, 
Lin et al. (16) found that older adolescents (aged 16–18 years) reported 
higher levels of worry than did early adolescents (aged 13–15 years). 
Barahmand (17) also supported the conclusion that increasing age was 
linked to increased adolescent worry. However, do such differences 
stem from real differences between categories, or measurement bias? 
Reviewing previous literature, no research has explored the MI of the 
PSWQ-A across age groups or whether the PSWQ-A assesses the 
same constructs across all stages of puberty.

1.2. Differences in worry across gender

Numerous studies have indicated that adolescent worry differs 
significantly by gender. For example, Robichaud et  al. (18) 
demonstrated that girls reported more worry than boys, specifically 
concerning a lack of confidence. This result was repeated in Chinese 
adolescents (16). However, Brown et  al. (19) found that during 
puberty, boys tended to report more worry about the future than girls. 
Whether gender-based differences in adolescent worry result from the 
latent construct of worry or the measurement items remains uncertain.

1.3. Longitudinal MI

Longitudinal MI explores whether the same latent constructs are 
assessed over time within the same group, to ensure that changes in 

test scores over time can be  attributed to actual changes in the 
construct under investigation (20, 21). Violation of longitudinal MI 
hampers the validity of score comparisons, especially in interventional 
studies. As MI is usually neglected when comparing different levels of 
worry in cross-sectional age groups, previous studies have focused 
little attention on longitudinal MI when comparing changes over time. 
For example, with a 10-wave longitudinal study of 338 adolescents, 
Dugas et al. (22) found that adolescent worry changed according to a 
curvilinear pattern. Anniko et  al. (23) also concluded that worry 
significantly increased from early to middle adolescence. To some 
extent, these longitudinal differences reflect the development trend of 
adolescent worry but are susceptible to the interpretation of items 
representing that worry.

1.4. The current study

In summary, the PSWQ-A is a brief, convenient, and efficient 
measurement of adolescent worry. However, its MI across several 
occasions has been not yet supported in the adolescent sample. What’s 
more, the psychometric properties of PSWQ-A are rarely evidenced 
in Chinses samples. With a large cross-sectional sample of 1,329 
Chinese adolescents and a longitudinal sample of 408 Chinese 
adolescents, therefore, this study examined the age, gender, and 
longitudinal MI for the PSWQ-A. Moreover, the incremental validity 
of the Ch-PSWQ-A was also tested using three criterion variables: 
stress, anxiety, and depression.

2. Method

2.1. Participants

Through cluster sampling, a sample of 1,329 adolescents was 
recruited from four middle schools in Fujian province, China. All 
participants completed questionnaires under the supervision of a head 
teacher and a postgraduate majoring in psychology. Approval was 
obtained from the participants’ head teacher and parents. After 
collecting questionnaires, participants responding with a large 
number of blanks or regular responses were excluded. Finally, an 
available sample of 1,229 adolescents was retained (the rate of 
availability was 92.5%). Participants ranged in age from 12 to 17 years 
(M = 14.3, SD = 1.5). According to previous guidelines (24), the age 
groups were divided into early (11–13 years old), moderate 
(14–15 years old), and late (16–17 years old) adolescence. Of the 
available sample, 599 were boys (48.7%) and 630 were girls (51.3%). 
The number of students in early, moderate, and late adolescence was 
478, 395, and 349, respectively (seven participants did not report their 
age). This study was approved by the Academic Committee of **** 
University (masked for review).

A relatively moderately sized sample of 408 adolescents was 
separately recruited to test the longitudinal MI of the PSWQ-A. The 
participants completed the PSWQ-A twice, at the beginning and end 
of the first semester of the 2019–2020 academic year (Sept. 2019 and 
Jan. 2020). All participants were required a unique student number to 
match the two measurements. After collecting questionnaires, 
participants responding with a large number of blanks or regular were 
excluded. Finally, an available sample of 387 adolescents was retained 
(21 participants were excluded; the rate of exclusion was 5.1%, of 
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which 12 were boys, seven were girls, and two did not report gender). 
Participants ranged in age from 11 to 16 years (M = 13.7, SD = 1.6). Of 
the available sample, 192 were boys (49.6%) and 195 were girls 
(50.4%).

2.2. Measures

2.2.1. The abbreviated version of PSWQ-A
The PSWQ-A is an 8-item version of PSWQ that assesses a 

person’s tendency to worry independent of the topic of worry (6). 
Participants respond to each item by rating the frequency and severity 
of worry on a 5-point Likert scale ranging from 1 (not at all typical of 
me) to 5 (very typical of me). The total score of the PSWQ-A ranges 
from 8 to 40, with higher scores indicating greater levels of worry. The 
reliability and validity of the PSWQ-A were sound in adult and clinical 
samples (9, 25). The Chinese version of the PSWQ-A was simplified 
from the full Chinese version of PSWQ, which showed good reliability 
and validity (26). This study further tested its psychometric properties 
and MI in Chinese adolescents.

2.2.2. Depression-anxiety-stress scale, DASS-21
The DASS-21 is a 21-item self-report measure, including stress, 

anxiety, and depression subscales (27). Participants respond to each 
item by rating the frequency and severity of symptoms experienced 
during the previous week on a 4-point Likert scale ranging from 0 
(does not apply to me at all) to 3 (applies to me very much or most of 
the time). The total score of the DASS-21 ranges from 0 to 63, and the 
scores for stress, anxiety, and depression range from 0 to 21. Higher 
scores indicate higher levels of negative emotionality. The Chinese 
version of the DASS-21 and its subscales showed good internal 
consistency (Cronbach’s alpha = 0.89, as do the subscales of stress, 
anxiety, and depression, 0.76, 0.79, and 0.77, respectively), construct 
validity, and convergent and discriminate validity (28). In the present 
study, Cronbach’s alpha coefficient of the DASS-21 was 0.94, and the 
value for the stress, depression, and anxiety subscales were 0.85, 0.85, 
and 0.88, respectively.

2.3. Data analysis strategy

All data were analyzed using SPSS 25.0 and Mplus 8.0 for 
Windows. First, a CFA of a unidimensional factor model was 
performed to examine the construct validity. Second, following the 
previous relevant studies (29), the gender and age MI were tested 
using the large cross-sectional sample, and the longitudinal MI was 
evaluated via the longitudinal sample. The unidimensional factor 
model was first separately tested for the subsamples, and then four 
restrictive models were used to test for (a) configural invariance (equal 
form), (b) metric invariance (equal factor loadings), (c) scalar 
invariance (equal indicator thresholds), and (d) error invariance 
(equal indicator residual errors) (12, 13). Finally, a structural 
regression model was employed to examine whether the PSWQ–A 
was positively correlated with stress, anxiety, and depression, further 
evidencing the incremental validity of the instrument.

The overall fit of the CFA and MI models was evaluated using a 
series of goodness-of-fit statistics and applicability-of-model 
parameters. The Chi-squared statistic (χ2), normed Chi-squared 

statistic (χ2/df), and multiple complementary fit indices were 
considered. When evaluating model fit, χ2 is non-significant, and the 
value of χ2/df is less than 5, which usually suggests an acceptable 
model (30). However, χ2 and χ2/df are significantly influenced by 
sample sizes (31). Multiple complementary fit indices, including the 
Tucker-Lewis Index (TLI), Comparative Fit Index (CFI), Root Mean 
Square Error of Approximation (RMSEA), and Standardized Root 
Mean Square Residual (SRMR) were also used to evaluate the model 
fit (32). The CFI and TLI measure how much better the selected model 
is than the baseline model, and values above 0.90 are considered to 
suggest an acceptable model fit (31). Similarly, the value of RMSEA 
and SRMR should be  less than 0.08 (31). In the present research, 
differences in overall Chi-squared value and related degrees of 
freedom (Δχ2, Δχ2/Δdf) were considered when evaluating the MI 
across gender, age, and time. In addition, a change in CFI (ΔCFI) is 
recommended. A ΔCFI value less than or equal to 0.01 is evidence of 
parameter invariance between groups (33, 34).

3. Results

3.1. Confirmatory factor analysis, CFA

A CFA was conducted to examine the unidimensional factor 
model of the PSWQ-A. The fitting indexes were as follows: 
χ2 = 290.686, df = 20, χ2/df = 14.534, RMSEA = 0.109, CFI = 0.935, 
TLI = 0.909, SRMR = 0.038. According to the value of the modification 
index, two residual error correlations (Items 6 with 7 and 12 with 13) 
were specified. Except for the value of χ2 still being significant and 
χ2/df greater than 5 (χ2 (18) = 122.409, χ2/df = 6.801), the other fit 
indices were at acceptable levels (CFI = 0.975, TLI = 0.961, 
RMSEA = 0.071, and SRMR = 0.026). Thus, the modified 
unidimensional factor model of the PSWQ-A was acceptable and the 
construct validity was supported.

3.2. Internal reliability

Cronbach’s alphas were computed in the present study to assess 
the internal consistency of the PSWQ-A. The results showed that 
Cronbach’s alpha was 0.89 in the cross-sectional sample. In addition, 
Cronbach’s alphas were 0.84 and 0.88 at time points 1 and 2  in 
longitudinal samples. It demonstrated that PSWQ-A had satisfactory 
internal consistency.

3.3. Gender MI

As shown in Table 1, the PSWQ-A model showed a good fit 
between both boys and girls (Models 1 and 2), which was a 
prerequisite to testing the measurement invariance across gender. 
The model testing for configural invariance (Model 3) achieved a 
good fit, indicating that both girls and boys possessed the same 
structures for the PSWQ-A. Following this, all factor loadings were 
constrained to be equal across gender (Model 4). Comparing Models 
3 and 4, the Chi-squared difference was not significant (p = 0.519) 
and the ΔCFI test was below the 0.01 cutoff (0.001), supporting 
metric invariance across girls and boys. Model 5 added constraints 
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to the intercepts, resulting in a significant Δχ2 of 27.578 for 7 df 
(p < 0.001). However, the value of Δχ2/Δdf was less than 5 (3.940), 
and the ∆CFI test was below the 0.01 cutoff (0.006). This supported 

scalar invariance across girls and boys. Model 6 constrained the 
error variances to be  equivalent across gender, resulting in a 
significant Δχ2 of 20.952 for 8 df (p < 0.001). However, the value of 

TABLE 1 Measurement invariance of the PSWQ-A across gender, age and times.

Model χ2 df χ2/df CFI TLI RMSEA SRMR Model 
comparison

Δχ2(Δdf) Δχ2/Δdf Δ CFI

Measurement invariance across gender (n  = 1229)

Model 1: Model 1for 

boys (n = 599)

52.736 18 2.930 0.977 0.964 0.059 0.030 – – – –

Model 2: Model 2 

for girls (n = 630)

61.611 18 3.423 0.975 0.962 0.065 0.029 – – – –

Model 3: Configural 

invariance

114.291 36 3.175 0.976 0.963 0.062 0.029 – – – –

Model 4: Metric 

invariance

125.639 43 2.922 0.975 0.967 0.058 0.033 3VS4 6.183 (7) 0.883 −0.001

Model 5: Scalar 

invariance

151.736 50 3.035 0.969 0.965 0.060 0.039 4VS5 27.578 (7) 3.940 −0.006

Model 6: Error 

invariance

172.851 58 2.980 0.965 0.966 0.059 0.041 5VS6 20.952 (8) 2.619 −0.004

Measurement invariance across age (n = 1222&)

Model 7: Model for 

age 12–13 (n = 478)

49.414 18 2.745 0.976 0.963 0.060 0.028 – – – –

Model 8: Model for 

age 14–15 (n = 395)

27.463 18 1.526 0.992 0.988 0.036 0.024 – – – –

Model 9: Model for 

age 16–17 (n = 349)

38.104 18 2.117 0.981 0.970 0.057 0.032 – – – –

Model 10: 

Configural 

invariance

114.734 54 2.125 0.983 0.973 0.053 0.028 – – – –

Model 11: Metric 

invariance

134.403 68 1.977 0.981 0.977 0.049 0.038 10VS11 14.593 (14) 1.042 −0.002

Model 12: Scalar 

invariance

162.355 82 1.980 0.977 0.977 0.049 0.041 11VS12 28.025 (14) 2.001 −0.004

Model 13: Error 

invariance

213.488 98 2.178 0.967 0.972 0.054 0.050 12VS13 51.801 (16) 3.238 −0.010

Longitudinal measurement invariance (n = 387)

Model 14: Model for 

time 1

47.281 18 2.627 0.964 0.944 0.067 0.039 – – – –

Model 15: Model for 

time 2

58.506 18 3.250 0.962 0.940 0.077 0.036 – – – –

Model 16: 

Configural 

invariance

189.783 91 2.086 0.953 0.938 0.055 0.044 – – – –

Model 17: Metric 

invariance

210.742 98 2.150 0.946 0.934 0.056 0.055 16VS17 23.749 (7) 3.393 −0.007

Model 18: Scalar 

invariance

240.426 105 2.290 0.936 0.926 0.060 0.058 17VS18 31.963 (7) 4.566 −0.010

Model 19: Error 

invariance

268.153 113 2.373 0.926 0.922 0.062 0.058 18VS19 30.380 (8) 3.797 −0.010

RMSEA, root mean squared error of approximation; SRMR, standardized root mean square residual; CFI, Comparative fit index. TLI, Tucker-Lewis index. &seven participants did not report 
their age and thus did not enter age measurement.
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Δχ2/Δdf (2.619) was less than 5 and a low ΔCFI (0.004 < 0.01) 
supported error invariance across girls and boys. Thus, a strict MI 
across gender was supported.

3.4. Age MI

As shown in Table 1, the fit indices of the PSWQ-A model for the 
three age groups (Models 7, 8, and 9) were all good, satisfying the 
premise of MI. The model testing for configural invariance (Model 10) 
met the specified guidelines, indicating that the three age groups 
possessed the same structures for the PSWQ. Model 11 added 
constraints to the factor loading to be equivalent across ages. The 
results showed that the value of Δχ2 was non-significant (14.593, 
p = 0.407), Δχ2/Δdf (1.042) was less than 5 and Δ CFI was less than 0.01 
(0.002), supporting the metric invariance. Model 12 constrained the 
intercepts to be equivalent across age, resulting in a significant Δχ2 of 
28.025 for 14 df (p < 0.001). However, lower Δχ2/Δdf and ΔCFI 
(2.001 < 5 and 0.004 < 0.01, respectively) supported scalar invariance 
across age. Model 13 made the constraint residual error equivalent. 
The results showed a significant Δχ2 (p < 0.001), but Δχ2/Δdf (3.238 < 5) 
was lower and ΔCFI was equal to 0.01, supporting error invariance 
across age. Thus, the MI of the PSWQ-A across ages also achieved 
strict invariance.

3.5. Longitudinal MI

The PSWQ-A model showed good model fits for Time 1 and 2 
(Models 14 and 15), which was a prerequisite for testing MI across 
time. The model testing for configural invariance (Model 16) achieved 
a good model fit, indicating that Time 1 and 2 possessed the same 
structures for the PSWQ-A. Following this, all factor loadings were 
constrained to be equal across time (Model 17). Comparing Models 
16 and 17 showed that the value of χ2 significantly increased 
(p = 0.001). However, Δχ2/Δdf was less than 5 (3.393) and the CFI 
decreased to less than 0.01 (0.007), supporting metric invariance 
across Time 1 and 2. Model 18 added constraints to the intercepts, 
resulting in a significant Δχ2 of 31.963 for 7 df (p < 0.001). However, 
the Δχ2/Δdf was less than 5 (4.566) and the CFI decreased to be equal 
to 0.01, supporting scalar invariance across Time 1 and 2. Model 19 
constrained the error variances to be equivalent across time, resulting 
in a significant Δχ2 of 30.380 for 8 df (p < 0.001). However, the value of 
Δχ2/Δdf (3.797) was less than 5 and ΔCFI was equal to 0.01, supporting 
error invariance across Time 1 and 2. Thus, a strict MI across time was 
supported, as well.

3.6. Structural regression model

The structural regression model provided an acceptable fit to 
the data (χ2 = 1,813.292, df = 369, χ2/df = 4.914, RMSEA = 0.059, 
CFI = 0.915, TLI = 0.907, and SRMR = 0.046). The loadings of all 
variables for structural regression model were significant (in 
Figure 1). Worry was significantly associated with the subscales of 
depression, anxiety, and stress. Percentages of variance explained 
by the PSWQ-A in depression, anxiety, and stress were 35, 40, and 
49%, respectively.

4. Discussion

To our knowledge, this study was the first to fully examine the MI of 
the PSWQ-A across gender, age, and time. After a series of investigations, 
this study validated the unidimensional solution of the PSWQ-A in 
Chinese adolescent samples. Furthermore, the results from multiple-
group CFA showed that the PSWQ-A demonstrated not only strict 
temporal MI across gender and age groups, but also strict longitudinal MI 
across two time periods (the beginning and end of a semester). Moreover, 
good incremental validity was also demonstrated, with positive 
correlations with indexes of depression, anxiety, and stress. This study 
supports a strict MI of the PSWQ-A in Chinese adolescents, warranting 
the application of the PSWQ-A in measuring adolescent worry.

Firstly, the unitary construct of the PSWQ-A is validated in 
Chinese adolescents. With the removal of the five negatively worded 
and three positively worded items, the PSWQ-A not only eliminates 
the need to account for the method effect (25), but also effectively 
accelerates the application of the measurement of worry. And its 
construct validity has been also sufficiently supported in adult and 
clinical samples (6, 35). For the Chinese adolescents, a modified 
unitary construct that specified two pairs of items’ residual error 
corrected (items 6 with item 7, item 12 with item 13) fit the data very 
well. The less-than-perfect construct model in this study may result 
from the large sample, for the chi-square test and the RMSEA are 
significantly influenced by the sample sizes (31, 36), and it also may 
result from a serial position effect that the participants answered the 
PSWQ-A item from the first to the last (37). Two pairs of items’ 
residual error significant correlations warm us that more shorten 
version of the PSWQ may be feasible, for the corrected items can 
be only retained as one in the measure (38).

Furthermore, the findings of the current study supported 
configural, metric, scalar, and strict invariance for the PSWQ-A across 
gender, age, and time, which provided evidence that the measurement 
invariance requirement for valid group comparisons has been 
satisfied. It means worry, which was assessed by PSWQ-A, has the 
same meaning for boys and girls and early, moderate, and late 
adolescents, as well as longitudinally across two time periods. 
According to previous literature, when the MI is established, it is 
entitled to state that differences observed are actual differences 
between populations and not artifacts of measurement (12, 13). As a 
consequence, different worry levels by gender and development 
period as measured using PSWQ-A can be considered to reflect actual 
group differences, and not biased assessments.

Moreover, the PSWQ-A also demonstrated good incremental 
validity in Chinese adolescents. The PSWQ-A positively correlated 
with depression, anxiety, and stress, and explained 35, 40, and 49% of 
the variance in depression, anxiety, and stress, respectively. This result 
also supports the core role of worry, leading to health problems related 
to stress and negative emotions (39–41).

In total, this study supports the application of the PSWQ-A in 
measuring adolescent worry and it is served as the basis for 
comparisons of different populations and occasions for worry. Several 
limitations should also be considered. First, this research only sampled 
normal Chinese adolescents and not those receiving clinical treatment 
(especially for GAD). Thus, verification of the sound validity and 
reliability of the PSWQ-A is restricted to when the measure is being 
used for normal adolescents. Future work should consider extending 
the results to adolescents being clinically treated for GAD and testing 
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the MI between the normal and clinical groups. Similarly, since 
PSWQ-A is more widely used abroad and rarely in China, it is possible 
to compare the differences in worry levels at home and abroad in the 
future. Second, all data in this study were collected by self-reported, 
and thus some bias in the results could be  found. Future research 
should employ multiple assessors (e.g., teachers, fathers, and/or 
mothers) to avoid common measure bias. Moreover, limited criteria 
indexes that only included depression, anxiety, and stress were used to 
test the incremental validity. Future work should adopt more variables 
and measures to extend the incremental validity of the PSWQ-A.
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Association between depression 
and lung function in college 
students
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Beijing, China

Background: Depression is positively associated with lung dysfunction in 
middle-aged and older adults, but the correlation between depression and lung 
dysfunction in healthy young adults has not been well researched.

Methods: This cross-sectional study used a spirometer to evaluate the lung 
function of 352 college students (mean age: 24.1 years). The spirometry 
measurements included the peak expiratory flow (PEF), predicted percentage 
of the peak expiratory flow (PEF pp), forced expiratory volume in 1 s (FEV1), 
predicted percentage of the FEV1 (FEV1 pp), forced vital capacity (FVC), predicted 
percentage of the FVC (FVC pp), FEV1/FVC ratio and the predicted percentage 
of the FEV1/FVC ratio (FEV1/FVC pp). A validated Chinese version of the 20-
item Zung Self-rating Depression Scale (SDS) was used to assess the severity of 
depression among young adults, with scores of ≥ 40 and  ≥  45 points indicating 
mild and moderate-to-severe depression, respectively. The Kruskal-Wallis tests 
were used to analyze the continuous variables, to estimate differences in lung 
function among the different levels of depression. Chi-square tests or Fisher’s 
exact tests were used to analyze the categorical variables, to estimate differences 
in characteristics among the different levels of depression. Several multiple logistic 
regression models were used to examine the associations between participants’ 
level of depression and each of the variables measuring lung function.

Results: Mild and moderate-to-severe depression were observed in 9.9 and 7.4% 
of the students, respectively. In particular, mild depression was associated with 
reduced FEV1  in both unadjusted (OR = 1.498, p  = 0.003) and adjusted models 
(OR = 1.290, p  = 0.018; OR = 1.199, p  = 0.044). On the other hand, moderate-
to-severe depression was significantly but negatively related to FEV1  in both 
unadjusted (OR = 3.546, p  = 0.005) and adjusted models (OR = 3.137, p  = 0.020; 
OR = 2.980, p  = 0.048). Furthermore, the unadjusted model indicated that 
mild depression was associated with a higher risk of a lower PEF (OR = 3.546, 
p  = 0.008).

Conclusion: Severe depression is an independent predictor of decreased FEV1 
among Chinese college students.

KEYWORDS

depression, lung function, college students, peak expiratory flow, forced vital capacity, 
forced expiratory volume in 1s
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1. Introduction

Decreased lung function can have deleterious effects on health 
outcomes and quality of life. Several known risk factors for low lung 
function include exposure to tobacco smoke and lack of physical 
activity, among others (1, 2). From a clinical and public health 
perspective, the identification of risk factors that negatively influence 
lung function is vital to the early detection of morbidity.

A previous study has shown that depression is closely linked to 
chronic lung diseases (3). According to prior report, 10%–42% of 
patients with stable chronic obstructive pulmonary disease (COPD) 
have depression, whereas those with acute COPD exacerbation have 
depression rates ranging from 10% to 86% of patients (3). Depression 
is related to a reduction in physical activity, and it likely contributes to 
a decline in lung function (4). Pro-inflammatory cytokines such as 
C-reactive protein and interleukin-6 seem to be  involved in the 
relationship between depression and lung function (5). These findings 
indicate that depression may negatively influence pulmonary function. 
The Global Initiative for Chronic Obstructive Lung Disease has 
proposed conducting future studies to evaluate lung function in larger 
populations exposed to different risk factors, such as depression (6). 
Thus far, depression has been reported to be associated with lung 
dysfunction in individuals aged 55 years (3), but the correlation 
between the two variables among young adults has not been 
adequately researched.

2. Methods

2.1. Ethics statement

The participants provided their written informed consent to 
participate in the study. The Institutional Review Board of the Peking 
University Health Science Center reviewed and approved this study 
(IRB00001052-22073).

2.2. Study design and participants

College students from 20 Peking University Health Science Center 
schools were recruited using posters with information inviting 
students to participate in this cross-sectional study between July and 
September 2022. A self-administered survey questionnaire of health 
status was completed by each participant who subsequently underwent 
an assessment of lung function. The following exclusion criteria were 
applied: college students under 18 years of age, those who did not 
complete the questionnaire or the assessment of pulmonary function 
and those with COPD, asthma or tuberculosis.

2.3. Assessment of lung functions

The lung functions that were examined included the forced 
expiratory volume in 1 s (FEV1), predicted percentage of FEV1 (FEV1 
pp), forced vital capacity (FVC), predicted percentage of FVC (FVC 
pp), peak expiratory flow (PEF), predicted percentage of PEF (PEF 
pp), FEV1/FVC ratio and the predicted percentage of FEV1/FVC ratio 
(FEV1/FVC pp). The measurements were obtained using a 

multi-functional spirometer (Suzhou, China). Participants were 
required to stand in a stationary position while holding the spirometer 
before performing a forced expiration. Each participant attempted the 
process three times; and the highest reading was recorded.

Since there are no established standards for defining normal 
values for lung function indicators such as FEV1, FVC, FEV1/FVC, 
PEF, and their corresponding percent predicted values among college 
students, we used median values to create two groups. For FEV1 and 
FEV1 pp, the cut-off values were 3.6 and 92.7%, respectively. For FVC 
and FVC pp, the cut-off values were 4.1 and 83.7%, respectively. For 
FEV1/FVC and FEV1/FVC pp, the cut-off values were 83.8 and 
117.4%, respectively. For PEF and PEF pp, the cut-off values were 7.6 
and 89.6%, respectively.

2.4. Assessment of the severity of 
depression

The severity of depression was assessed using a validated Chinese 
version of the Zung Self-rating Depression Scale (SDS), which 
contains 20 items, with ratings for each item having ranging from 1 to 
4 points. The total possible score ranges from 20 to 80 pts., with higher 
scores indicating greater severity. Scores ≥ 40 pts. indicate mild 
depression and scores ≥ 45 pts. indicate moderate-to-severe 
depression (7). Based on their SDS scores, all participants were 
subsequently assigned to one of the following groups for the analysis 
of their results: normal (SDS score = 20–39 pts), mild depression (SDS 
score = 40–44) or moderate-to-severe depression (SDS score ≥ 45).

2.5. Relevant covariates

Based on previous research, we  controlled for the effects of 
potential covariates such as sex, age, body mass index (BMI), physical 
activity, sleep quality, smoking and drinking status and anxiety (7–9).

Age and BMI were treated as continuous variables, and BMI was 
calculated as weight in kilograms (kg) divided by height in meters 
squared. Smoking status was divided into three categories and three 
corresponding groups of participants (current-, former- and 
non-smokers). Participants who were smoking at the time of the 
survey were classified as current smokers, those who smoked 
previously but had quit were classified as former smokers and 
participants who had never smoked were classified as non-smokers. 
Alcohol drinking was divided into three categories and three 
corresponding groups of participants (current-, former- and 
non-drinkers). Participants who were drinking alcohol at the time of 
the survey were classified as current drinkers, those who previously 
drank alcohol but had quit drinking it were classified as former 
drinkers and those who had never drank alcohol were classified as 
non-drinkers.

Participants’ physical activity was measured using the 
International Physical Activity Questionnaire Short Version (10). This 
questionnaire contained items that assessed how long and how often 
participants performed physical activity at one of the following levels 
of intensity: low physical activity (LPA = 3.3 metabolic equivalents 
[METs]), moderate physical activity (MPA = 4.0 METs) and vigorous 
physical activity (VPA = 8.0 METs). The activities could span various 
domains during a typical week of the participants’ lives (e.g., 
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transport-related or work-related activities, domestic and gardening 
(yard) activities and leisure time). Based on the data collected and 
estimated energy expenditures (EE; expressed in METs·min/week), 
participants were assigned to one of the following groups, which 
reflected their level of physical activity: (1) High physical activity 
(HPA) �  participants who met any one of the following criteria: 
participants who performed VPA for at least 3 days, with an EE of at 
least ≥ 1,500 METs·min/week, or those who performed any 
combination of activities at the three levels of intensity for seven or 
more days, with an EE of at least ≥3,000 METs·min/week; (2) 
Moderate physical activity (MPA) �  participants who performed 
VPA activity for at least 20 min/day for 3 or more days or those who 
performed at MPA or LPA levels for at least 30 min/day for 5 or more 
days or those who performed any combination of LPA, MPA or VPA 
for 5 or more days, with an EE of at least ≥ 600 METs·min/week; or 
(3) Low physical activity (LPA) �  participants without physical 
activity or those who reported some activity that was insufficient to 
meet at least the level of criteria for MPA.

Sleep quality was measured using the Pittsburgh Sleep Quality 
Index (11). This self-report questionnaire contains 19 items that assess 
sleep quality over the past month, and yields scores for seven 
components: daytime dysfunction, use of sleep medications, sleep 
disturbances, habitual sleep efficiency, duration of sleep, sleep latency 
and overall quality of sleep. The total scores of the components are 
summed to determine the overall Pittsburgh Sleep Quality Index. In 
this study, poor sleep quality during the previous month was indicated 
by higher scores.

Anxiety was assessed using the following five questions of the 
SDS: “Do you feel down-hearted and blue?,” “Do you have trouble 
sleeping at night?,” “Does your heart beat faster than usual?,” “Do 
you  get tired for no reason?” and “Do you  still enjoy the things 
you used to do?.” The total possible scores for the five items ranged 
from 5 to 20 pts., with higher scores indicating more severe anxiety. 
In this study, anxiety was defined as a score ≥ 6 (7).

2.6. Statistical analysis

IBM SPSS Statistics 24.0 software (IBM SPSS Inc., Chicago, IL, 
United States) was used for all the statistical analyses. Continuous 
variables are expressed as medians and 25th and 75th percentiles, and 
categorical variables are expressed as frequencies and percentages, n 
(%). Because the distributions of all indicators of lung function were 
skewed, Kruskal-Wallis tests were used to analyze the continuous 
variables, to estimate differences in lung function among the different 
levels of depression. Chi-square tests or Fisher’s exact tests were used 
to analyze the categorical variables, to estimate differences in 
characteristics among the different levels of depression.

The indicators of lung function and depression severity were used 
as dependent and independent variables, respectively. Since there are 
no established standards for defining normal values for lung function 
indicators (e.g., PEF, FEV1 and FVC), and their corresponding percent 
predicted values among college students, we used median values to 
create two groups. Several multiple logistic regression models were 
used to examine the associations between participants’ level of 
depression and each of the variables measuring lung function. No 
adjustments to model 1 were made for the analysis. Adjustments to 
model 2 were made for age (continuous variable) and sex (categorical 

variable). Model 3 was further adjusted for BMI (continuous variable), 
smoking status (categorical variable), drinking status (categorical 
variable), physical activity (categorical variable), sleep quality 
(continuous variable) and anxiety symptoms (categorical variable). A 
sensitivity analysis was performed to examine the reliability of the 
primary results. In the sensitivity analysis, the indicators of lung 
function and SDS scores were used as dependent and independent 
variables, respectively. The SDS score was used to divide participants 
into three groups in accordance with the cut-off values of the tertiles, 
and each lung function (e.g., PEF, FEV1 and FVC) was divided into 
two groups (cut-off values in median). Several multiple logistic 
regression models were then used to examine the associations between 
the SDS score tertiles and each of the variables measuring lung 
function. The results of all the two-tailed tests with p-values <0.05 
were considered statistically significant.

3. Results

A total of 358 college students were recruited, and they all 
completed informed consent. We excluded 6 participants owing to 
missing data on depression (n = 3) and FEV1 values (n = 3). Therefore, 
data were analyzed for 352 participants with a mean age of 24.1 years 
(47.7% were males). As shown in Table 1, of the 352 participants, 35 
(9.9%) had mild depression and 26 (7.4%) had moderate-to-severe 
depression. The level of physical activity among the latter group of 
participants, was significantly lower (p = 0.004) than that of the former 
group, as was the level of their quality of sleep (p < 0.001). However, 
participants with mild depression reported a higher BMI (p = 0.033) 
and more anxiety (p < 0.001) than their counterparts with moderate-
to-severe depression (p < 0.001).

The results of the participants’ lung function assessments are 
reported in Table 2. The 352 participants had an average FEV1 of 3.8, 
and those with moderate-to-severe depression had lower PEF 
(p = 0.008), FVC (p = 0.005) and FEV1 (p = 0.006) values. The scatter 
plot of the correlation between the total SDS score and lung function 
stratified by sex, is presented in Supplementary Figures 1–6. A scatter 
plot shows a negative correlation between FEV1 values and the total 
SDS score among females (p = 0.041).

The association between the level of depression and lung function 
is shown in Table 3. In the unadjusted model, mild depression was 
associated with a significantly higher risk of a lower FEV1 (OR = 1.498, 
p = 0.003). After adjusting for sex and age in model 2, a significant 
relationship was found (OR = 1.290, p = 0.018). Similarly, in model 3, 
the association between mild depression and FEV1 remained relatively 
unchanged after adjusting further for various health-related factors 
(OR = 1.199, p = 0.044). On the other hand, moderate-to-severe 
depression was significantly but negatively related to FEV1  in the 
unadjusted model (OR = 3.546, p = 0.005) and model 2 (OR = 3.137, 
p = 0.020) and model 3 (OR = 2.980, p = 0.048). Furthermore, the 
unadjusted model indicated that mild depression was associated with 
a higher risk of a lower PEF (OR = 3.546, p = 0.008).

The results of the sensitivity analysis are presented in 
Supplementary Table 1. Compared with the low tertiles of the SDS 
score, the medium tertiles were associated with lower FEV1 in the 
unadjusted and adjusted models (OR = 1.809, p = 0.002 and OR = 1.533, 
p = 0.018; OR = 1.405, p = 0.046, respectively). Significant negative 
associations were found between the high tertiles of the SDS score and 
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FEV1 value in the unadjusted (OR = 2.156, p = 0.001) and adjusted 
models (β = 2.359, p = 0.020; OR = 2.300, p = 0.048).

4. Discussion

This study presents the results of a study on the association of 
depression with lung function in young adults. Of the 352 enrolled 
participants, 35 (9.9%) had mild depression and 26 (7.4%) had 
moderate-to-severe depression. Multiple linear regression analysis was 
conducted to explore the relationship between the two variables. After 
controlling for the effects of potential confounders, mild depression 
was found to be  associated with reduced FEV1, and 

moderate-to-severe depression was associated with reduced FEV1. 
Moreover, the unadjusted model indicated that the mild depression 
was associated with a higher risk of a lower PEF. A sensitivity analysis 
indicated that a higher SDS score was independently correlated with 
decreased FEV1. However, additional studies are needed to support 
these results.

These findings confirm the association between depression and 
decreased lung function. Similarly, Ghaemi et al. found that 
depression was associated with medicated chronic pulmonary 
disease (asthma or COPD), and a meta-analysis reported that 
patients with COPD were twice as likely to have depressive 
symptoms compared with controls (12). However, although various 
studies have reported such associations between depression and 

TABLE 1 Baseline characteristics of college students by level of depression.

Variable Total Normal Mild depression Moderate to severe 
depression

p

Age, year 24.0(22.0–26.0) 24.0(22.0–26.0) 24.0(22.0–26.0) 24.0(22.8–26.3) 0.687

Male, n(%) 168(47.7) 144(49.5) 17(48.6) 7(26.9) 0.087

Smoking status, n(%) 0.770

  Non-smoker 338(96.0) 280(96.2) 34(97.1) 24(92.3)

  Former smoker 11(3.1) 8(2.7) 1(2.9) 2(7.7)

  Current smoker 3(0.9) 3(1.0) 0(0.0) 0(0.0)

Drinking status, n(%) 0.351

  Non-drinker 245(69.6) 205(70.4) 26(97.1) 14(92.3)

  Former drinker 8(70.4) 5(1.7) 0(2.9) 3(7.7)

  Current drinker 99(70.4) 81(1.0) 9(0.0) 9(0.0)

BMI, kg/m2 21.4(19.7–23.1) 21.4(19.9–23.2) 21.0(18.9–22.7) 20.2(18.8–21.7) 0.033

Physical activity, n(%) 0.004

  Low 66(18.8) 48(16.5) 6(17.1) 12(46.2)

  Moderate 196(55.7) 163(56.0) 22(62.9) 111(42.3)

  High 90(25.6) 80(27.5) 7(20.0) 3(11.5)

  Sleep quality, score 8.0(6.0–10.0) 7.0(6.0–9.0) 9.0(8.0–10.0) 9.0(7.0–12.0) <0.001

Anxiety symptoms, n(%) <0.001

  Yes 267(76.9) 209(71.8) 35(100.0) 23(88.5)

BMI, body mass index. Continuous variables are expressed as medians and 25th and 75th percentiles, and categorical variables are expressed as frequencies and percentages, n (%).  
Kruskal-Wallis tests, chi-square tests or Fisher exact tests were used for comparisons of baseline characteristics among the different levels of depression. Bold values indicated the results were 
statistically significant, with the two-tailed tests with p-values <0.05.

TABLE 2 Lung function of college students by level of depression.

Variable Total Normal Mild depression Moderate to severe 
depression

p

FEV1, L 3.6(3.2–4.3) 3.7(3.3–4.3) 4.0(3.2–4.4) 3.2(3.1–3.7) 0.005

FEV1 pp, % 92.7(81.0–103.7) 93.4(80.9–104.0) 88.8(83.1–96.2) 91.1(78.0–106.6) 0.522

FVC, L 4.1(3.7–5.1) 4.2(3.7–5.1) 4.7(3.7–5.2) 3.7(3.5–4.2) 0.006

FVC pp, % 83.7(72.0–94.4) 83.7(72.1–94.8) 83.1(71.0–91.8) 86.4(69.5–96.0) 0.861

FEV1/FVC, % 83.8(83.1–84.5) 83.8(83.1–84.5) 83.8(82.9–84.4) 84.2(83.4–84.7) 0.264

FEV1/FVC pp, % 117.4(111.8–119.4) 111.7(117.4–119.4) 118.1(109.1–119.3) 116.5(113.1–119.0) 0.871

PEF, L/s 7.6(7.1–9.8) 7.8(7.2–9.9) 9.4(7.2–10.0) 7.1(6.9–8.0) 0.008

PEF pp, % 89.6(78.0–100.0) 90.0(79.1–100.8) 86.8(71.7–100.1) 82.8(71.7–95.4) 0.128

FEV1, forced expiratory volume in 1 s; FVC, forced vital capacity; PEF, peak expiratory flow; FEV1 pp, predicted percentage of the forced expiratory volume in 1 s; FVC pp, predicted 
percentage of the forced vital capacity; FEV1/FVC pp, predicted percentage of the FEV1/FVC ratio; PEF pp, predicted percentage of the peak expiratory flow. Continuous variables are 
expressed as medians and 25th and 75th percentiles. Kruskal-Wallis tests, chi-square tests or Fisher’s exact tests were used for comparisons of baseline characteristics among the different levels 
of depression. Bold values indicated the results were statistically significant, with the two-tailed tests with p-values <0.05.
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respiratory diseases (13, 14), similar relationships among young 
adults have not been well researched. Guo et al. noted that severe 
depression was independently related to a decline in FVC among 
Chinese college students, but that study did not include measures of 

other lung functions, such as FEVI/FVC, FEV1 and PEF, among 
others (7).

The exact mechanism by which depression has debilitating effects 
on lung function remains unclear, but this could result from an 

TABLE 3 Associations between level of depression and lung function among college students.

FEV1 FEV1 pp FVC FVC pp

Model 1

OR 95%CI OR 95%CI OR 95%CI OR 95%CI

Normal 1.000 Reference 1.000 Reference 1.000 Reference 1.000 Reference

Mild depression 1.498† 1.393–1.619 1.596 0.781–3.260 0.893 0.527–1.514 1.229 0.608–2.484

Moderate and 

serious depression
3.546† 1.384–9.086 1.241 0.555–2.775 0.633 0.383–1.046 0.887 0.397–1.983

Model 2

OR 95%CI OR 95%CI OR 95%CI OR 95%CI

Normal 1.000 Reference 1.000 Reference 1.000 Reference 1.000 Reference

Mild depression 1.290* 1.156–1.570 1.587 0.773–3.255 0.507 0.128–2.002 1.264 0.623–2.564

Moderate and 

serious depression
3.137* 1.848–20.172 1.147 0.509–2.584 2.589 0.491–13.666 0.853 0.378–1.922

Model 3

OR 95%CI OR 95%CI OR 95%CI OR 95%CI

Normal 1.000 Reference 1.000 Reference 1.000 Reference 1.000 Reference

Mild depression 1.199* 1.128–1.457 1.332 0.626–2.834 0.428 0.101–1.807 1.236 0.586–2.608

Moderate and 

serious depression
2.980* 1.767–21.832 0.989 0.406–2.411 2.432 0.423–13.980 0.637 0.263–1.545

FEV1/FVC FEV1/FVC pp PEF PEF pp

Model 1

OR 95%CI OR 95%CI OR 95%CI OR 95%CI

Normal 1.000 Reference 1.000 Reference 1.000 Reference 1.00 Reference

Mild depression 0.951 0.471–1.918 0.872 0.431–1.761 0.798 0.393–1.619 1.317 0.651–2.661

Moderate and 

serious depression
0.448 0.189–1.062 1.207 0.540–2.700 3.546† 1.314–9.011 1.774 0.779–4.039

Model 2

OR 95%CI OR 95%CI OR 95%CI OR 95%CI

Normal 1.000 Reference 1.000 Reference 1.000 Reference 1.00 Reference

Mild depression 1.276 0.392–4.160 0.820 0.400–1.680 0.495 0.156–1.565 1.222 0.595–2.511

Moderate and 

serious depression
0.860 0.230–3.210 1.062 0.468–2.408 4.103 1.846–19.895 1.632 0.704–3.781

Model 3

OR 95%CI OR 95%CI OR 95%CI OR 95%CI

Normal 1.000 Reference 1.000 Reference 1.000 Reference 1.00 Reference

Mild depression 1.501 0.419–5.373 0.801 0.376–1.706 0.395 0.116–1.345 0.964 0.449–2.070

Moderate and 

serious depression
1.381 0.297–6.415 1.186 0.494–2.849 3.558 0.677–18.693 1.426 0.571–3.559

FEV1, forced expiratory volume in 1 s; FEV1 pp, predicted percentage of the forced expiratory volume in 1 s; FVC, forced vital capacity; FVC pp, predicted percentage of the forced vital 
capacity. The indicators of lung function and depression severity were used as dependent and independent variables, respectively. Multiple logistic regression models were used to explore the 
associations between level of depression and lung function. Model 1 is crude; Model 2 controls for age and sex; Model 3 controls for age, sex, BMI, smoking and drinking status, physical 
activity, anxiety symptoms and sleep quality. *p < 0.05, †p < 0.01, ‡p < 0.001; exact p-values are reported in the Results section. FEV1/FVC pp, predicted percentage of the FEV1/FVC ratio; PEF, 
peak expiratory flow; PEF pp, predicted percentage of the peak expiratory flow. The indicators of lung function and depression severity were used as dependent and independent variables, 
respectively. Multiple logistic regression models were used to explore the associations between level of depression and lung function. Model 1 is crude; Model 2 controls for age and sex; Model 
3 controls for age, sex, BMI, smoking and drinking status, physical activity, anxiety symptoms and sleep quality. *p < 0.05, †p < 0.01, ‡p < 0.001; exact p-values are reported in the Results section. 
Bold values indicated the results were statistically significant, with the two-tailed tests with p-values <0.05.
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immune response. It is common knowledge that depression can 
enhance the production of pro-inflammatory cytokines (15, 16). The 
excessive production of these compounds can result in abnormal 
endothelial function and impaired lung alveoli, making them jointly 
responsible for a subsequent decline in lung function (17). One of the 
characteristics of depression is the activation of oxygen and nitrogen 
species pathways, which may be responsible for DNA damage, protein 
oxidation and lipid peroxidation (18). Through these processes, 
oxidative stress plays an essential role in the development and 
progression of pulmonary dysfunction (18). The Autonomic 
Dysregulation Model, proposed by Miller, may explain how depressed 
emotional states lead to reduced lung function. The premise of this 
model is that depression is accompanied by a pattern of autonomic 
system dysregulation (specifically a cholinergic or vagal bias), with 
potential airway instability and compromise (19). Moreover, 
depression could be related to a decrease in physical activity, thereby 
contributing to a decline in lung function (4). Finally, these findings 
could also be related to unhealthy dietary behaviors. Individuals with 
depression are more likely to consume energy-dense foods than their 
healthy counterparts are. Such consumption may lead to systemic 
inflammation (20), which directly activates an innate immune 
response through the activity of the toll-like receptor 4 and circulating 
free fatty acids. This activity may increase interleukin-6 (IL-6), a 
pro-inflammatory cytokine that strongly induces neutrophil responses 
leading to airflow obstruction (21, 22) and reduced lung function. 
Overall, the correlation between depression and lung function offers 
new insights into the role of depression in reduced lung function. 
Further studies should confirm the possible association between 
depression severity and lung function in young adults.

This study has limitations. First, a causal relationship between 
depression and lung function cannot be assessed because of the study’s 
cross-sectional design. Second, the sample was limited to Beijing 
college students; therefore, our results may not represent college 
students from other regions of China. Third, pro-inflammatory 
cytokines were not assessed. Whether these factors mediated the link 
between severe depression and lung function in our study population 
is unknown. Fourth, depression might not have been accurately 
diagnosed; therefore, the two cut-off points (SDS scores of 40 and 45), 
which were used to distinguish between participants having mild and 
moderate-to-severe depression might not have been accurate. Finally, 
scatter plots of correlations between the total SDS score and lung 
function after stratification by sex showed a negative correlation 
between the FEV1 and total SDS score of females. Although the 
associations between the SDS score and indicators of lung function 
were not statistically significant among males, their scatter plots 
showed a tendency toward a negative relationship, which may be due 
to the relatively small sample size after stratification by sex. Hence, 
additional studies with large sample sizes are needed to confirm 
these results.

To conclude, the present study showed that college students from 
China with depression were more likely to exhibit reduced FEV1. 
However, causality should be  assessed in future studies using 
prospective cohorts or interventional studies.
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Aggressive behavior in  
adolescent: The importance of 
biopsychosocial predictors among 
secondary school students
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Anisah Baharom 

Department of Community Health, Faculty of Medicine and Health Sciences, Universiti Putra Malaysia, 
Selangor, Malaysia

Introduction: Overt aggression is a common type of aggression observed among 
adolescents, which is apparent and outward confrontational acts manifested 
physically and verbally, such as fighting and shouting. It has become a major 
public health concern, as it results in detrimental health impacts like injury, mental 
health, and social problems. 

Methods: An observational study was conducted among 16-year-old school 
students to determine their biopsychosocial predictors, using stratified 
proportionate population sampling. Pre-tested surveys were distributed to 
measure students’ aggression, biological, psychological, and social factors. 

Results: A total of 463 students from four public secondary schools participated in 
the study, with a median aggression score was 23.00 (IQR=12.00). The significant 
predictors of aggression from multivariate analysis were Malay race, frequent 
dessert intakes, attitude towards aggression, low family income, and peer deviant 
affiliation (F [8, 244] = 15.980, p < 0.001, adjusted R2 = 0.290).

Discussion: Adolescent aggression determinants are collectively impacted as a 
result of biological, psychological, and social predictors and need to be focused 
on in interventional strategies.

KEYWORDS

adolescent, aggression, school students, biopsychosocial, predictors

Introduction

Aggressive behavior and its associated psychiatric disorders can occur throughout a person’s 
life span, from childhood to adolescents, adulthood, and the elderly (1). Aggression is defined 
as any action with the intention to cause harm, injury, or pain toward another person (2). This 
includes overt and covert aggression, which are the most common types of aggression that have 
been examined among children and adolescents. The apparent and outward confrontational acts 
of overt aggression can be manifested in both physical and verbal aggression, such as fighting 
and shouting (3), while covert aggression in social relationships is more secretive and 
manipulative, by way of isolation and spreading of rumors (4). Aggression and violence are 
leading causes of death in older male adolescents that can deter their ability to grow and develop 
optimally, as their current and future health is being jeopardized (5). If these habits remain 
untreated, they may progress to more detrimental psychological problems including anxiety and 
depression (6). Therefore, it would be worthwhile to identify and understand the factors that 
underpin their misconduct and to identify effective interventions for aggressive behavior 
development among adolescents.
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Adolescent health is important in every nation for them to reach 
adulthood with both good mental and physical well-being, thereby 
protecting the health of future generations. It is considered to be a 
unique phase of human development, which can be  stressful and 
influenced by specific and different types of behavior including daring, 
distraction, and rebellion (7). Aggressive behavior in adolescents can 
also manifest in their risk-taking behavior, which has been a public 
health concern as it may be linked to injury and personal trauma (5). 
In Malaysia, the involvement of school children and adolescents is 
high in juvenile cases, such as robbery, rape, criminal threatening, and 
rioting (8). According to the Global School Health Survey (GSHS) 
conducted among secondary school students in Malaysia in 2012 (9), 
over a fourth (25.9%) of them were involved in physical fights. The 
highest percentage was apparent in students aged 16–17 years old 
(32.6%) who were seriously injured one or more times over the past 
12 months. The prevalence was higher when compared to neighboring 
countries in the Western Pacific Region such as Brunei (23.4%) and 
Cambodia (10%).

Biopsychosocial risk factors play a vital role in the etiology of 
aggressive behaviors, which can form the basis for a biopsychosocial 
approach to prevent and provide intervention for all problems relating 
to adolescent aggression (10). The conundrum of an adolescent 
behavioral problem can be explained by an integrated approach of the 
biopsychosocial model, which incorporates interactive and 
multiplicative processes of biopsychosocial factors (11).

A systematic review of psychosocial predictors of adolescent 
aggression (12) showed that personality traits, emotional problems, 
peer influence, and substance use were among the highest reported 
predictors. In local observational research among school students, 
psychosocial factors of attitude toward aggression (13), antisocial 
personality (13), family environment (14), and teacher and peer 
attachment (13) have shown significant associations with adolescent 
aggression. However, their interrelation with significant internal 
stimuli of biological aspects like race (15), poor nutrition, and 
low-quality diet (16) have not yet been investigated in determining the 
affected adolescent intervention requirements. Some of the local 
research on adolescent aggression also does not apply behavioral 
theory, which is crucial in behavior-related medical research (17).

The study aims to determine the biopsychosocial predictors of 
aggressive behavior among secondary school students in a district 
experiencing a high number of disciplinary problems and crime 
juvenile index cases in the state. Although some international 
prevention programmes have shown to be  successful (11), their 
application in the local context may vary as the Malaysian education 
system and cultural beliefs differ from Western countries. Therefore, 
a more targeted approach needs to be designed for a more suitable 
intervention programme, taking into consideration important 
biopsychosocial predictors.

Materials and methods

This is a cross-sectional study among 484 secondary school 
students, aged 16 years old, in selected public secondary schools in 
Hulu Langat, Selangor, Malaysia. An ethics approval application was 
made as the study involved human subjects. This involved obtaining 
three levels of permissions from (1) campus-based institutional review 
boards by the “Ethics Committee for Research Involving Human 

Subject of Universiti Putra Malaysia” (JKEUPM Ref No: JKEUPM-
2018-228), (2) organizations in charge of the school, and (3) 
individuals providing the data. Parents’/guardians’ consents were 
obtained before the students’ involvement as they were underage. 
Assent for study participation from the students was also obtained so 
that they thoroughly understand their responses’ confidentiality 
and anonymity.

Sample

School students aged 16 years old were chosen to represent 
adolescents in this study based on previous evidence that showed 
being older (including 16-year-olds) was associated with moderate 
aggressive behavior (15). The highest number of crime involvement 
among school students was also reported among those aged 
16–18 years old based on the Royal Malaysian Police data (18). In 
public secondary schools, students taking part in a final exam year, 
those aged 17 years old, were not allowed to be included in a research 
study. Thus, only 16-year-old students were included in this study. 
Illiterate students and those with learning disabilities were excluded 
from this study, as they may experience difficulties in answering the 
self-administered questionnaire. The sample size was calculated using 
the formula for multivariate linear regression (19) with adjustment for 
an estimated non-response rate of 30%, non-eligible rate of 10%, 
attrition rate of 32.8% (20), and design effect (21). This resulted in a 
final sample size of 484.

A stratified probability proportional to size (PPS) sampling 
method was applied in this study, from estimated 12,012 secondary 
school students in 36 Public secondary schools in Hulu Langat district. 
The list of school in the primary sampling frame was arranged 
descending according to the size of the school (number of 16-year-old 
students) from highest 648 to the smallest 111. The number of schools 
to be sampled were decided based on the sample size divided by the 
size of the smallest school (484/111 = 4.4 ≈ 4). The final four schools 
were randomly sampled using systematic sampling with equal groups 
of 121 students sampled from each selected school (484/4 = 121).

Measurements

The data set was collected via self-administered questionnaires 
that were distributed and collected by the researcher without 
involving the school teachers or staff. The selected and consented 
respondents answered the questionnaires in their respective 
schools after written consent was obtained from their parents or 
guardians. As part of quality control, the content and face validity 
of the study instrument was performed to assess its concept 
representativeness and comprehensibility among similar 
populations. The content of the questionnaire was validated by a 
preliminary discussion with five research experts among Public 
Health physicians, educational lecturers, and psychologists using 
Item-Content Validity Index (I-CVI). Questionnaire items that 
were agreed upon by all experts (CVI = 1) were maintained and 
translated before being further pre-tested. The WHO (22) 
translation and adaptation of instruments’ process was applied as 
follows: forward translation, expert panel, back-translation, 
pre-testing, and final version (22). As for face validity, it was 
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performed by interviewing several students who were not included 
in the study to evaluate the questionnaire items’ phrasing and 
comprehensibility. Relevant comments and suggestions were 
applied for questionnaire amendments. Upon pre-testing, the 
revised questionnaire was retested and showed acceptable reliability 
with all adjusted constructs, Cronbach’s Alpha value of 0.70, and 
more (23).

The psychometric properties of the questionnaire were also 
assessed by performing an Exploratory Factor Analysis (EFA) on 
several validated scales used in the questionnaire. The purpose of this 
analysis was to test the underlying factor structures among several 
variables, as it analyses the shared variance of certain items in the 
questionnaire. A total number of 154 respondents were recruited in 
the pilot study to fulfill the subject-to-item ratios of 10:1 and 5:1 (24). 
Several items with factor loading <0.32 (25) were removed from the 
original scale. After a retest on the adjusted scale was performed, 
scales that measured psychopathic traits and domestic violence 
exposure showed similar factor solutions to the original versions with 
a total of 35.19 and 46.84% of the variance, respectively. Other scales’ 
factor structures were adjusted accordingly based on these findings.

Dependent variable: Aggressive behavior

The aggression scale was adapted to measure aggressive behavior 
in this study. It was originally developed by Orpinas and Frankowski 
(26), measuring the most common overt aggression of physical 
aggression (pushing, slapping, kicking, hitting), verbal aggression 
(encouraging other students to fight, threatening to hit or hurt, 
teasing, name-calling) and anger (getting angry easily, being angry 
most of the day) (26). The students were asked to rate their behavior 
frequency, ranging from 1 (0 times) to 7 (6 or more times) in the past 
7 days to minimize recall bias. Final total scores were calculated for 
each respondent and scores ranged from a minimum of 13 to a 
maximum of 91. The reliability of the instrument was good with 
Cronbach’s Alpha value of 0.83.

Independent variables

Biological factors
Sex was self-reported as either male or female. Race was divided 

into the following four main groups, Malay, Chinese, Indian, and 
others. A head injury history was obtained from a single question 
regarding previous head injuries sustained by students that required 
medical attention or resulted in unconsciousness (27). The internal 
stimuli of the biological cause of nutritional deficiency have been 
shown by many researchers in predisposing aggression (1, 16). The 
nutritional deficiency was assessed by taking into account food 
insufficiency, junk food, and low produce intake (16). Food 
insufficiency was determined based on the occurrence of the students’ 
experience of hunger due to insufficient food availability at home from 
never (0) to very often (3). Junk food consumption was assessed on 
their weekly frequency intake of sugary drinks, fast food, and desserts. 
The response ranged from never (0) to every day or more than once per 
day (7). To ascertain low produce consumption, they were asked 
questions relating to the weekly frequency of fruit and vegetable 
consumption, resulting in similar responses.

Psychological factors
Attitude toward aggression questions were derived from six self-

report items developed by Bosworth and Espelage in 1995 (28). This 
measures the acceptability of aggressive behavior, particularly fighting, 
with four choices of responses: (1) strongly agree, (2) agree, (3) disagree, 
and (4) strongly disagree. Higher total scores signify a positive attitude 
toward aggression. Normative beliefs regarding aggression questions 
were based on 12 possible appropriate reactions in a confrontational 
situation with a peer who had provoked the opponent by using a 
4-point scale from 0 (not at all ok) to 3 (totally ok), that was developed 
by Möller and Krahé (29). Higher scores indicate a higher acceptance 
of aggressive responses. Psychopathic personality traits of callous-
unemotional, grandiose-manipulative, and impulsive-irresponsible 
were investigated by using the 12 items of the Youth Psychopathic 
Inventory Short Form (YPI-S) developed by van Baardewijk et al. (30). 
The items were rated on a four-point Likert scale response from 1 
(does not apply at all) to 4 (applies very well). The total scores ranged 
from 12 to 48, with higher scores indicative of increased psychopathy 
personality traits. For emotional intelligence, 23 items of the Schutte 
Self-Report Emotional Intelligence Test (SSEIT) were adapted (31), 
which included four dimensions of emotional intelligence: Optimism, 
Social Skills, and Utilization of Emotions. The reliability of the 
instruments was good with Cronbach’s Alpha value of 0.88 for 
normative beliefs regarding aggression, 0.81 for personality traits, and 
0.92 for emotional intelligence measurements.

Social factors
Family income was self-reported based on the total household 

monthly income. Family environment investigation covered both family 
relationship and family personal growth dimensions. The 18 items of the 
Brief Family Relationship Scale (32) measured the students’ perception 
of their family relationship functionality quality, their sense of belonging 
to the family, the open expression between family members, and family 
conflictual interactions (reversely scored). As for single-parent status, the 
questions were asked based on the current number of parents who live 
with and take care of the students. Peer deviant affiliation questions were 
adapted from the National Youth Survey (33). A final 10 items were 
included that measured the close friends’ deviant activities over the past 
6 months such as cheating, destruction of property, and rule breaking. 
Questions regarding domestic violence were adapted from the Children’s 
Exposure to Domestic Violence (CEDV) scale, which included 12 items 
of violence and other victimization (34) Questions regarding smoking, 
alcohol consumption, and substance abuse were adapted from the 
Adolescents Health Survey 2017 of National Health Morbidity Survey 
2017 (35). The reliability of the instruments was good with Cronbach’s 
Alpha value of 0.82 for family environment, 0.79 for peer deviant 
affiliation, and 0.86 for domestic violence measurement.

Analytic strategy

The descriptive analysis for continuous variables comprised 
percentage, mean, and median. Bivariate analysis of simple correlation 
analysis and simple linear regression tests were used to measure the 
correlations and linear relationships between independent variables 
and dependent variables. To determine the biopsychosocial predictors 
of adolescent aggression, a standard multivariate linear regression test 
was carried out and the model with the highest variance explanation 
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(r2) and number of predictors was chosen as the final model. The 
assumptions that were fulfilled include adequate sample size, no 
multicollinearity, singularity, outlier adjustment, and checking for 
normality, linearity, homoscedasticity, and independence of residuals 
(36). The level of significance α was set at 0.05 with a 95% Confidence 
Interval, not including one.

Results

From a total of 484 eligible respondents who were approached for 
this study, 463 gave consent and answered the questionnaire. This 
resulted in a response rate of 95.7%. The data set was cleaned and 
checked for outliers and missing data. There was no variable with 
more than 5% missing values and cases were excluded only if data 
required for specific analysis were missing. Outliers were identified 
and automatically removed after verification with the questionnaire 
(36). A normality test on numerical data showed normal distribution 
except for aggressive behavior, household monthly income, domestic 
violence, and peer deviant affiliation, which were all positively skewed 
to the left. They were mathematically transformed based on the total 
scores’ distribution using a square root and logarithm transformations 
for later parametric statistical tests execution.

Descriptive analysis

The median total score of aggression obtained from 
secondary school students in Hulu Langat was 23 (IQR: 12) with 
a minimum score of 13 and a maximum score of 91. The median 
frequency of the students acting aggressively, such as fighting 
when someone hit him/her, teasing other students to make them 
angry, easily angered, and making fun of other students in the 
previous 1-week period, was double in the previous week. Other 
acts of aggression such as threatening, calling names, and 
physical fighting were reported only once in the previous week. 
The distribution of sex in the study is almost equal with 219 
(47.3%) male and 244 (52.7%) female respondents. The race 
distribution was mainly Malay (75.4%), followed by Chinese 
(17.1%), Indian (5.2%), and other races (2.4%) including Orang 
Asli, Iban, Kadazan, and Murut.

Bivariate analysis

As shown in Table 1, there was a significant linear relationship 
between the male sex (β = 0.129; p = 0.006) and (aggression)2 that only 
explained a 1.7% variation in the aggression score. Whereas, in a race 
relationship with (aggression)2, Malay and Chinese races were 
significantly associated and explained 4.3% variance of aggression 
score. Students who commonly experienced hunger showed a 
significant linear association (β = 0.130; p = 0.013) with (aggression)2. 
Significant associations were also evident in frequent junk food intake, 
including desserts (β = 0.167; p < 0.001), carbonated drinks (β = 0.115; 
p  = 0.013), and any fast-food consumption (β  = 0.110–0.159; 
p = 0.001–0.037). Contrarily, zero intake of vegetables was significantly 
(β = 0.124; p = 0.023) associated with (aggression)2. In summary, most 
of the biological factors explained only 0.01 to 4.2% of the variation in 
the (aggression score)2.

All psychological factors were significantly associated with 
(aggression)2 except for emotional intelligence (β = −0.22; p = 0.637) 
as described in Table 2. The results of Pearson’s correlation showed a 
significant moderate positive correlation between attitude toward 
aggression (r = 0.314, p < 0.001) and (aggression)2. The simple linear 
regression test presented a significant and linear association of attitude 
toward aggression (β = 0.314; p < 0.001), normative beliefs regarding 
aggression (β = 0.270; p < 0.001), personality trait (β = 0.272; p < 0.001), 
and the (aggression)2, which explained the 9.9, 7.3, and 7.4% of the 
aggression score variation, respectively.

The results obtained from the correlation analysis and simple 
linear regression test between social factors and (aggression)2 are 
illustrated in Table 3. There was a weak, significant negative correlation 
between family income and (aggression score)2 (r = −0.123, p < 0.05). 
This showed that low-level family income is associated with higher 
levels of aggression. There was a significant moderate positive 
correlation between peer deviant affiliation and (aggression score)2 
(r = 0.386, p < 0.001). As for exposure due to domestic violence, the 
relationship was significant but weak (r = 0.222, p < 0.001). Other 
significant social factors associated with (aggression)2 observed were 
smoking (r2 = 5.6%, p < 0.001) and drug abuse (r2 = 0.9%, p = 0.036).

Multivariate analysis

A total of 15 significant independent variables from a simple linear 
regression test (p < 0.05) were included in the multivariate analysis (37) 
to determine predictors of aggression in this study. A standard 
multivariate linear regression test was performed to establish the 
predictive model for adolescent aggression. Over and above the 
aforementioned, the linearity of the relationship of the model, 
independence of error and outcome, constant variance 
(homoscedasticity), and normally distributed error based on the 
residual analysis were also met. No multicollinearity was identified as 
evidenced by a tolerance value of more than 0.10 and Variance Inflation.

Factor (VIF) of <10. Outliers were checked by inspecting the 
Mahalanobis distances that were produced by the multivariate analysis.

A final BACKWARD model was selected, which best explained 
(aggression)2 with the highest number of significant predictors. A 
significant regression equation was found (F(8,286) = 15.98, p < 0.001), 
which accounted for 29% of the variation in (aggression)2. The final 
model indicates that the combination of selected independent variables 
significantly (p < 0.001) predicts adolescent aggression. The prediction 
equation was: (Aggression)2  = 0.871 + [(−0.291)(Log10Family 
Income)] + 0.208 (Malay race) + 0.345 (desserts intake 4 times and more 
per week) + 0.089 (attitude) + [2.183 (Log10Peer deviant affiliation)].

Five independent variables resulted in a unique and statistically 
significant prediction of adolescent aggression from the final model 
as shown in Table 4: low family income, Malay race, dessert intake 4 
or more times per week, attitude toward aggression, and peer deviant 
affiliation. Family income was the only variable that significantly and 
negatively predicted adolescent aggression (β = −0.106; p = 0.034). A 
deficit of RM1 of the total household monthly income leads to a 0.291, 
95% CI [−0.560, −0.022] increase in total aggression score. In the 
Malay race (β = 0.101; p = 0.048), a total aggression score was predicted 
as 0.208, 95% CI [0.002, 0.414]; for desserts intake of four and more 
times per week (β = 0.162; p = 0.001) it was predicted as 0.345, 95% CI 
[0.135, 0.555]; and for attitude toward aggression (β = 0.247; p < 0.001), 
it was predicted as 0.089, 95% CI [0.053, 0.125]. The predictor that 
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TABLE 1 Association between biological factors and (adolescent aggression)2 by simple linear regression (N = 463).

Variables

(Adolescent aggression)2

Value of pSimple linear regression

r2 β F

Sex (N = 463)

  Female (N = 244) 0.017 7.763 <0.001*

  Male (N = 219) 0.129 0.006*

Race (N = 463)

  Malaya (N = 349) 0.043 6.831 <0.001*

  Chinese (N = 79) −0.180 <0.001*

  Indian (N = 24) −0.097 0.035

  Others (N = 11) 0.054 0.243

Head Injury (N = 460)

  Noa (N = 32) 0.001 0.692 <0.001

  Yes (N = 428) 0.039 0.406

Hungry (N = 462)

  Nevera (N = 135) 0.014 2.193 <0.001*

  Sometimes (N = 249) 0.048 0.364

  Often (N = 60) 0.130 0.013*

  Very often (N = 18) 0.043 0.371

Water intake (N = 463)

  7 or more times per weeka (N = 7) 0.008 1.186 <0.001

  4–6 times per week (N = 38) −0.021 0.651

  1–3 times per week (N = 69) −0.003 0.943

  0 times per week (N = 349) −0.086 0.065

Diary product intake (N = 461)

  0 times per weeka (N = 89) 0.010 1.502 <0.001

  1–3 times per week (N = 243) −0.111 0.070

  4–6 times per week (N = 83) −0.043 0.457

  7 or more times per week (N = 46) 0.002 0.973

Diary product intake (N = 461)

  0 times per weeka (N = 89) 0.010 1.502 <0.001

  1–3 times per week (N = 243) −0.111 0.070

  4–6 times per week (N = 83) −0.043 0.457

  7 or more times per week (N = 46) 0.002 0.973

Desserts (N = 462)

  0 times per weeka (N = 38) 0.042 6.634 <0.001*

  1–3 times per week (N = 287) 0.018 0.827

  4 or more times per week (N = 137) 0.167 <0.001*

Carbonated drinks (N = 462)

  0 times per weeka (N = 115) 0.013 1.938 <0.001*

  1–3 times per week (N = 287) 0.080 0.134

  4 or more times per week (N = 60) 0.115 0.013*

Fast food (N = 462)

  0 times per weeka (N = 117) 0.031 4.930 <0.001*

(Continued)
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mostly predicts adolescent aggression was peer deviant affiliation 
(β = 0.264; p < 0.001), as the one total score increment will further 
increase the total aggression score by 2.183, 95% CI [1.337, 3.028].

Discussion

The median total aggression score obtained from this study was 
categorized as low among public secondary school students in the district. 
Direct comparison with other research findings is limited to different 
scale measurements and study populations. Findings among high-risk 
youth aged 15–40 years old in Klang Valley (15) and public secondary 
schools in Selangor (13) showed a moderate level of aggression. 
Notwithstanding these differences in aggression score findings, the 
prevalence trend of crime and bullying cases among secondary school 
students in Hulu Langat is still on the increase (38), with the highest 
number of crime cases being among students aged 16–18 years old (8).

Biological predictors of adolescent aggression examined in this 
study were Malay race and frequent dessert intake. Most of the Malay 
population in this study (75.4%) contributed to aggressive behavior 
among school students, similar to bullying findings obtained among 
public school students in Kuala Lumpur, Malaysia by Ismail et al. in 

2014. Aggression among adolescents of major racial groups can be a 
result of different racial statuses and power influences on school 
students’ behavior (39). Major ethnic groups have no difficulty 
exercising their power over minorities (40).

Poor nutrition and low-quality diets have been shown to predict 
bullying among youth (16). This includes high sugar consumption that 
had strong and consistent relationships with risk behaviors, including 
physical fighting and bullying among adolescents (41). This could 
be explained by an increase in insulin production from a high dietary 
sugar intake, which resulted in behavioral changes such as poor self-
control (42) due to reactive hypoglycaemia and poor glucose tolerance. 
Furthermore, adolescents’ dietary practices on snack and 
confectionery consumption were high (89.5–98.8%) as obtained from 
a dietary survey among Singaporean and Malaysian adolescents (43).

The only psychological predictor obtained from this study was the 
attitude toward aggression. High attitude scores among the students 
showed their positive evaluation to perform aggressive behavior, 
regardless of the impact on oneself and another person. This finding 
was also evident among school students in Selangor (13). There are 
several possible explanations relating to this prediction but was mainly 
influenced by the students’ environment. A similar positive attitude 
toward aggression among family and friends in a hostile environment 

TABLE 2 Association between psychological factors and (adolescent aggression)2 by Pearson’s correlation and simple linear regression.

Variables

(Adolescent aggression)2

Correlation Simple linear regression

Value of pPearson’s 
correlation

r2 β F

Attitude toward aggression (N = 455) 0.314 0.099 0.314 49.586 <0.001*

Normative Beliefs about aggression (N = 456) 0.270 0.073 0.270 35.737 <0.001*

Personality trait (N = 454) 0.272 0.074 0.272 36.234 <0.001*

Emotional Intelligence (N = 446) −0.022 0.001 −0.022 0.223 0.637

*Significant.

TABLE 1 (Continued)

Variables

(Adolescent aggression)2

Value of pSimple linear regression

r2 β F

  1–3 times per week (N = 287) 0.110 0.037*

  4 or more times per week (N = 58) 0.159 0.001*

Fruits (N = 463)

  7 or more times per weeka (N = 48) 0.008 1.188 <0.001

  4–6 times per week (N = 126) −0.016 0.829

  1–3 times per week (N = 231) −0.107 0.178

  0 times per week (N = 58) −0.035 0.587

Vegetables (N = 462)

  7 or more times per weeka (N = 107) 0.012 1.873 <0.001*

  4–6 times per week (N = 122) 0.034 0.560

  1–3 times per week (N = 172) 0.033 0.574

  0 times per week (N = 61) 0.124 0.023*

aReference group. 
*Significant.
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resulted in this attitude among themselves (13). They may become 
desensitized to aggressive behavior (44) and also experience a 
maladaptive emotional regulation process similar to victimization 
(45). Another factor that can influence this positive attitude toward 
aggression is violence reported in the media (46) and exposure of 
students to video games, movies, and current online content. However, 
this factor was not investigated in this study as it was not highly 
statistically significant as compared to other factors.

As for social predictors of adolescent aggression, lower family 
income and peer deviant affiliation were identified. Lower family 
income was associated with adolescent aggression in both developed 
(47) and developing (48) countries. Unsatisfactory living conditions 
and interest in material possessions may influence such behavior, as 
materialism was negatively associated with gratitude and happiness 
(49). Materialistic individuals also rely on extrinsic sources for their 
fulfillment, resulting in low self-esteem (50). This may trigger an 
aggressive reaction toward other people, as they become threatened 
when being marginalized due to their low socioeconomic status (44).

Peer pressure is an important influence on the development of 
aggression among adolescents as they naturally tend to choose peers 
with similar characteristics (51). Peer attachment and peer deviant 
affiliation were found to significantly predicted aggression among 
secondary school students in previous researches (13, 48). Deviant 
peers offer adolescents opportunities to engage in antisocial behaviors 
by having similar attitudes, rationalization, and motivation to support 
such behavior (52).

Other important factors of adolescent aggression were significant 
in the bivariate analysis of this study, such as normative beliefs 
regarding aggression and family environment. For school students, 
normative belief can be influenced by expectations and perceptions 
from friends in the school environment (53). Family environment, 
including family conflict, family cohesion, family members’ 
expressiveness, and achievement orientation significantly predicted 
adolescents’ delinquency behavior (14). Therefore, although these 
factors were statistically insignificant in the multivariate analyses, their 
contribution to adolescent aggression may prove to be significant to 

TABLE 3 Association between social factors and (adolescent aggression)2 by Pearson’s correlation and simple linear regression.

Variables

(Adolescent Aggression)2

Correlation Simple linear regression

Value of pPearson’s 
correlation

r2 β F

Log10(family income) (N = 319) −0.123 0.015 −0.123 4.869 0.028*

Family structure (N = 459)

  Both parentsa (N = 396) 0.005 1.235 <0.001

  Other caregivers (N = 15) −0.019 0.680

  Single parents (N = 48) 0.069 0.137

Family environment (N = 450) −0.080 0.006 −0.080 2.876 0.091

Log10(Peer deviant affiliation) (N = 462) 0.386 0.149 0.386 80.365 <0.001*

Log10(Domestic violence) (N = 449) 0.222 0.049 0.222 23.092 <0.001*

Smoking

  Noa (N = 435) 0.056 27.168 <0.001*

  Yes (N = 27) 0.236 <0.001*

Alcohol

  Noa (N = 424) 0.004 1.703 <0.001

  Yes (N = 38) −0.061 0.193

Drug abuse

  Noa (N = 448) 0.009 4.365 <0.001*

  Yes (N = 9) 0.097 0.037*

aReference group. 
*Significant.

TABLE 4 Multivariate linear regression analysis summary for predictors of (adolescent aggression)2 (N = 463).

Variable Β β 95% CI t-test Value of p

Malay race 0.208 0.101 0.002–0.414 1.986 0.048*

Desserts intake 4 and more times per week 0.345 0.162 0.135–0.555 3.229 0.001*

Attitude toward aggression 0.089 0.247 0.053–0.125 4.827 <0.001*

Log10(family income) −0.291 −0.106 −0.560 to −0.022 −2.132 0.034*

Log10(peer deviant affiliation) 2.183 0.264 1.337–3.028 5.080 <0.001*

*Significant.
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public health, due to interrelations with other predictors and their 
detrimental impact on society.

The study conformed to the biopsychosocial theory of 
adolescent aggression as significant factors from each biological, 
psychological, and social domain were elicited. It also highlighted 
some important biological aspects like nutritional factors in 
adolescent aggression development. Despite that, the present 
study has some limitations. This study is cross-sectional, which 
limits the temporal causality effect of predictors toward 
adolescent aggression. The self-reported measurements among 
school students may also provide biased information in terms of 
response, such as family income. Therefore, the data extracted 
were reliant on the respondents’ accuracy, truthfulness, and 
perception. Another limitation of this study was the unfeasibility 
to investigate the early life factors of adolescent aggression, such 
as birth complications and nutritional deficiency in the early 
years of child development.

Recommendations on future adolescent aggression studies can 
be  conducted with several options of different study designs and 
methodologies. Longitudinal cohort study allows the temporal 
causality investigation of factors contributing to adolescent aggression 
development, including the early biological life factors. In terms of the 
explanation of these factors, triangulation with other methods of data 
collection, such as in-depth interviews with students and parents and 
data documentation on aggressive related disciplinary problems 
among the school student can also be applied in the Mixed Methods 
study design. Based on this, certain information biases could 
be reduced, such as having information on total family income directly 
from parents rather than from the students.

As for service recommendations, the findings in this study can 
provide information for more focused and targeted interventional 
strategies to curb aggression among adolescents based on the 
significant predictors. As for target population intervention, the focus 
should be on the school area of the Malay majority who come from 
low socioeconomic status, as adolescents from this background are at 
a higher risk of becoming aggressive. They need to be educated on the 
possible causes and negative impacts of aggression and how to 
respond and communicate well with others, so they can develop 
negative attitudes toward aggression. This effort should start before 
they reach early adulthood when behavior is established and therefore 
becomes more difficult to change.

The school nutrition policy also needs to be  highlighted and 
enforced at the school canteen as frequent dessert intake can influence 
aggressive manifestations among adolescents. The detrimental health 
and behavioral effects of high sugar intake among school students 
need to be conveyed to all stakeholders including parents, teachers, 
and policymakers. Strategies to promote a supportive school 
environment, educate the students on how to cope with peer pressure, 
peer support, and team assistance should be present in school so that 
students can have a positive influence on socialization. Parent 
involvement to guide and monitor their children’s activities should 
also be encouraged, which in turn will assist with the adolescents’ 
journey toward independence.

Therefore, overcoming aggression among adolescents requires 
collaboration by multiple stakeholders on various contributing factors. 
Adolescents are the future generation and will be the decision-makers 
whom the country will depend on.

Conclusion

Adolescent aggression determinants include important biological, 
psychological, and social predictors, which collectively contribute to 
aggressive manifestations. These are Malay ethnicity, nutritional 
deficiency, attitude toward aggression, low family income, and peer 
deviant affiliation.
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Are changes in physical activity 
during COVID-19 associated with 
mental health among Danish 
university students?
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Aims: The benefits associated with being physical active on mental health is 
well-established, but little is known on how rapid changes in physical activity are 
associated with mental health. This study investigated the association between 
changes in physical activity and mental health among Danish university students 
during the first COVID-19 lockdown.

Methods: Online survey data were collected among 2,280 university students at 
the University of Southern Denmark and University of Copenhagen in May–June 
2020 as part the “COVID-19 International Student Well-being Study.” Multiple 
linear regressions were used to analyze associations between changes in physical 
activity and mental health (depression and stress scores) adjusted for potential 
socio-economic confounders.

Results: During the first COVID-19 lockdown, 40% decreased their moderate and 
44% their vigorous physical activity, while 16% increased their moderate and 13% 
their vigorous physical activity. Overall, students with a stable physical activity 
level had the lowest mean depressive and stress scores. Adjusted analyses showed 
that a decrease in vigorous and moderate physical activity level was significantly 
associated with a higher depression score (mean difference (vigorous): 1.36, 
p < 0.001 and mean difference (moderate): 1.55, p < 0.001). A decrease in vigorous 
physical activity and an increase in moderate physical activity was associated with 
a 1-point increase in the PSS-4 stress score (p < 0.001).

Conclusion: A substantial proportion of students changed their physical activity 
level during lockdown. Our findings emphasize the importance of staying 
physically active during COVID-19 lockdown. This knowledge might be important 
for relevant health authorities to bridle post-pandemic mental health challenges.

KEYWORDS

mental health, physical activity, cross sectional, COVID-19, public health, students, 
youth, Denmark
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Introduction

Poor mental health and especially the increase in depressive and 
anxiety symptoms among adolescents and young people is a critical 
public health concern since students already before the COVID-19 
pandemic experienced higher rates of depressive symptoms than the 
general population (1). The novel coronavirus (COVID-19) has 
rapidly altered many facets of life globally. In the spring 2020 during 
the first wave of COVID-19, governments in Denmark as well as 
other countries introduced several restrictions to reduce the 
COVID-19 transmission. In Denmark, the country quickly began to 
shut down on 12 March 2020 and general restrictions included 
guidelines for social isolation in case of symptoms, physical distance, 
hand hygiene, the use of protective equipment in public spaces, and 
assembly bans (2). Daycare, educational institutions, shops and 
restaurants/cafes, sport activities and fitness facilities were closed. 
Thus, universities were closed and converted to digital teaching, and 
non-critical public employees were required to work from home. 
Reopening of daycare and younger school classes began on 15 April 
2020 (2). From the middle of May all other students in compulsory 
and upper secondary school returned to school, where most 
universities continued online teaching until 1 August 2020 (for more 
detailed information, see (3). In several western countries changes in 
the physical activity pattern was seen, with a large proportion who 
decreased and a smaller proportion who increased their physical 
activity level (4–8). In a stressful situation, such as the COVID-19-
pandemic, physical activity may play an important role for 
maintaining mental well-being.

The association between physical activity and mental health is well 
established (9). Physically active individuals generally experience less 
stress, depression, and anxiety (9). Further, studies have shown that 
physical activity can reduce symptoms of depression (10) and improve 
mood and well-being (11).

During COVID-19, depressive symptoms and anxiety symptoms 
have been found to be increased in various age groups in several 
countries (12). In the general Danish population, mixed results of the 
impact on mental health were found showing both increased poor 
mental health (13) and stable mental health reports (14). Among 
Danish university students, 39% experienced academic distress 
during lockdown (15). In a number of other countries, there has also 
been seen a negative impact on mental health among students in 
terms of stress (16), anxiety (16, 17), depression (16, 18) and distress 
(17, 18).

Cross-sectional studies have shown a higher degree of depressive 
symptoms and mood disorders among individuals who decreased 
their physical activity during the COVID-19 pandemic (4, 8, 19–21). 
A review from 2020 indicated that a reduction in physical activity 
levels may have potential long-lasting negative psychological effects 
(12). However, little is known of the impact of rapid change in physical 
activity as seen during the lockdown and its relation to mental health 
among university students. Therefore, the aim of this study was to 
investigate associations between changes in physical activity level and 
mental health among Danish university students during the first 
COVID-19 lockdown. We hypothesized that the COVID-19 lockdown 
would negatively impact physical activity behavior among university 
students and that individuals who were physically active during 
COVID-19 restrictions would report better mental health than those 
who were not.

Materials and methods

Study design

Data was derived from the Danish part of the cross-sectional 
“COVID-19 International Student Well-being Study” examining the 
impact of the COVID-19 pandemic on student well-being during the 
spring of 2020  in 26 countries. The study protocol can be  found 
elsewhere (22). The questionnaire was translated from English into 
Danish. The translation of the questionnaire from English into Danish 
was conducted independently by three research staff who thoroughly 
discussed differences in translation until agreement. A back translation 
of the survey was not possible due to the time pressure to conduct the 
survey before the reopening of activities in society was initiated (22). 
The online survey was distributed predominantly through e-mail to 
all health and medical science students at the University of Southern 
Denmark (USD) and the University of Copenhagen (UCPH) as well 
as to studies of Computer Science, Biology, Economics, Theology, 
Ethnology, Archaeology, Greek, Latin and History at the UCPH from 
11 May to 5 June 2020. The questionnaire was also posted on selected 
groups in Facebook that included two major dormitories in 
Copenhagen (Grønjordskollegiet and Egmont), students in political 
science and psychology as well as one of the author’s own profile (SSJ). 
The Danish part of the data collection stopped on June 8, 2020.

Recruitment and study population

A total of 2,945 Danish students participated in the study. Of 
these, 958 were from the Faculty of Health and Medical Sciences, 
USD (response rate: 17.8%), 766 students from the Faculty of Health 
and Medical Sciences, UCPH (response rate: 10.2%) and 1,221 
students from other fields of studies and universities (respondents to 
e-mails from UCPH and Facebook invitations) (3). Participation in 
the survey was voluntary and all participants provided their consent 
to participate prior to completing the questionnaire. The study 
adhered to Danish standards for ethical conduct of scientific studies 
and was approved by the Research Ethics Committee of the SDU 
(Case no. 20/29519) and the Independent Ethics Committee for 
Social Science and Humanities from the University Antwerp in 2020 
(Case no. SHW_20_38).

Measures

Physical activity
Students were asked to indicate their level of physical activity 

“before the COVID-19 outbreak” and “during the COVID-19 
outbreak” in the same questionnaire. The latter was assessed by asking 
about the activity level during the past week. The student’s physical 
activity level was measured by moderate and vigorous intensity, 
separately. On an absolute scale, moderate-to-vigorous physical activity 
refers to the physical activity that is performed at >3 METs (metabolic 
equivalent of task) (ie, >3 times the intensity of rest) (23). However, as 
the MET term is often not used in public health surveillance, moderate-
intensity activities was referred to activities that noticeably accelerates 
the heart rate and vigorous-intensity as activities that result in a 
significant increase in heart rate. Thus, activities that require a large 
amount of effort and causes rapid breathing. To guide the participant, 
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examples of moderate and vigorous activities are given in the 
questionnaire. Moderate physical activity: e.g., easy cycling or walks for 
at least 30 min. Vigorous activity: e.g., heavy lifting, running, aerobics, 
or fast cycling with for at least 30 min. Moderate physical activity was 
measured with the question: “On average, how often did you perform 
moderate physical activity like easy cycling or walks for at least 
30 min?” with five response options: (1) (Almost) never, (2) Less than 
once a week, (3) Once a week, (4) More than once a week, and (5) 
(Almost) daily. Vigorous activity was measured with the question: “On 
average, how often did you perform vigorous physical activity like 
heavy lifting, running, aerobics, or fast cycling with for at least 30 min?” 
Response options were similar to those for moderate physical activity. 
The full questionnaire is available through the Zenodo portal (24) The 
changes in physical activity were defined as an increase, decrease, or no 
changes in moderate and vigorous physical activity, during the 
COVID-19-pandemic as compared to before.

Mental health—depressive symptoms and stress
Depressive symptoms were assessed using the modified eight-item 

version of the Center for Epidemiological Studies Depression Scale 
(CES-D 8) (25). Validation studies have found good validity and 
reliability of the scale (CES-D 8: α = 0.82 in men and 0.84 in women) 
(26). The scale consists of eight items: (1) Feeling depressed, (2) 
Feeling that everything was an effort, (3) Restless sleep, (4) Feeling 
happy, (5) Feeling lonely, (6) Enjoyed life, (7) Feeling sad, and (8) 
Unable to get going. On a four-point Likert scale, students ranked how 
often during the past week the above-mentioned feeling occurred: (1) 
Rarely or none of the time, (2) Some of the time, (3) Most of the time, 
or (4) Most of or all the time. For the positively stated questions, four 
and six, the response rating was reversed. The sum of all the student’s 
responses made up a score ranging from 5 to 20, with higher scores 
indicating greater presence of depressive symptoms.

Stress was measured by Cohen’s Short Form Perceived Stress Scale 
(PSS-4). The PSS-4 is a four-item brief version of the original PSS-14 
(27), which has shown a good reliability (α = 0.82) (26). The students 
were asked how often during the past month they felt: (1) Unable to 
control the important things in life, (2) Confident in the ability to 
handle personal problems, (3) Things were going your way, or (4) 
Difficulties were piling up so high that you could not overcome them. 
Students ranked their responses on a 5-point Likert scale with the 
following format: (1) Never, (2) Almost never, (3) Sometimes, (4) 
Fairly often, or (5) Very often. The total score was obtained by 
reversing responses to the positively stated items and then summing 
across all scale items. The PSS-4 score rage from 0 to16 with higher 
scores indicated more perceived stress.

Measurements of depression and stress relating to the students’ 
mental health were measured only during the COVID-19 outbreak.

Covariates—factors associated with changes In physical 
activity and mental health

Potential confounders were selected a priori based on evidence 
related to physical activity (28) and mental health (21), and 
inspired by a similar study which investigated changes in physical 
activity and sedentary behavior and their association with mental 
health in response to COVID-19 (4). Further, the potential 
confounders were tested statistically by change in estimates. The 
following sociodemographic characteristics were included as 
potential confounders in multiple adjusted analysis: gender, age, 

relationship status (single, in a relationship, it is complicated), 
study program (Bachelor, Master or PhD), sufficient income. The 
following covariates were included in descriptive analysis but not 
in adjusted analysis: living situation, country of birth (Denmark 
or elsewhere), changes in income during COVID-19 lockdown 
and smoking behavior.

Data analysis

Descriptive analysis involved absolute (n) and relative (%) 
frequency distributions of the sample in relation to physical activity 
level, mental health and sociodemographic factors using univariate 
analysis. Changes in physical activity level were examined using 
Pearson’s chi-squared test and kappa analysis were used to assess the 
extent of agreement between physical activity level before and during 
COVID-19 pandemic. Multi-linear regression analyses were 
performed to assess the association between categories of changes in 
moderate and vigorous physical activity level and depressive 
symptoms and stress, respectively adjusting for baseline physical 
activity level in prior to the COVID-19-pandemic and potential 
confounding factors (gender, age, relationship status, country of birth, 
study level, and sufficient income). Residual plots and QQ-plots were 
used to test assumptions of linearity, homogeneity, and check for 
outliers. Additionally, sensitivity analyses were conducted including 
students at the University of Southern Denmark only (19%). These are 
considered as a more homogenous group since they came 
predominantly from the Faculty of Health. All significant result were 
based on a value of p of 0.05. Analyses were performed using 
Stata v. 16.

Results

Table  1 shows the baseline characteristics of the total study 
population. In total, 2,945 students participated in the study. 
Participants with missing information on main variables of interest 
were excluded leaving a total of 2,280 respondents. Hereof, 78% 
were women and the mean age was 26 years (std dev: 5.8). About 
one third were single and 87% were born in Denmark. An equal 
proportion of the study participants were enrolled in a bachelor 
program (47%) and a master program (46%), while 7% were PhD 
students. More than half of the respondents were living with 
others (58%).

Table 2 show changes in the physical activity level. Prior to the 
COVID-19 lockdown 82% of the participants were moderately and 
58% were vigorously physically active more than once a week. During 
the lockdown, 33% changed their moderate physical activity level and 
46% changes their vigorous physical activity level. In total, 16% 
increased their moderate physical activity level and 13% increased 
their vigorous physical activity level, while 40% decreased their 
moderate physical activity level and 44% decreased their vigorous 
physical activity level. At follow-up, a lower proportion were physically 
active as 69% were moderately and 38% were vigorously physically 
active more than once a week.

A higher proportion of women than men increased moderate 
physical activity level during the lockdown period 
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(Supplementary data, Table A1). Participants remaining at a stable 
level are characterized by a higher proportion being in a relationship, 
having sufficient and stable income and higher study level. Those who 
either decreased or increased were more likely to be of younger age, 
single, study at bachelor level, and experience changes in income. 
Among those increasing their physical activity level, a higher 
proportion had increased income during COVID-19 compared with 
other groups.

Association between changes in physical 
activity and mental health

A larger proportion of participants with a high depression score 
was seen among those who changed their moderate physical  
activity level, both regarding increased and decreased level 
(Supplementary data, Table A1). The same pattern was observed for 
the stress symptoms.

Students with a stable moderate or vigorous physical activity level 
from prior to during the COVID-19 lockdown had the lowest scores 
of depression and stress symptoms during the COVID-19 lockdown 
(CES-D 8 mean score: 7.5 and PSS 4 mean score: 6.1 for stable 
moderate physical activity level; Table 3). Compared to a stable level, 
adjusted analysis show that a decrease in moderate or vigorous 
physical activity was significantly associated with a higher scores of 
depression symptoms during the COVID-19 lockdown (mean 
difference in CES-D 8 depression score: 1.35, p < 0.001 for vigorous 

TABLE 1 Description of the study population in the Danish part of the 
“COVID-19 International Student Well-being Study” carried out in May–
June 2020 among 2,280 university students at the University of Southern 
Denmark and University of Copenhagen.

N %

Overall N 2,280 100.0

Gender

Male 480 21.1

Female 1,785 78.3

Other 15 0.7

Age

<21 263 11.5

22–24 857 37.6

25–30 797 35.0

> 30 363 15.9

Relationship

Single 790 34.7

Born in Denmark

Yes 1,980 86.8

Study level*

Bachelor 1,071 47.0

Master 1,044 45.8

PhD 161 7.1

Income (before)

Sufficient before COVID-19 2,085 91.5

Income (during COVID-19)

Less sufficient during 

COVID-19

371 16.0

More sufficient during 

COVID-19

147 6.5

Living situation (before)

With parents 130 5.7

Student hall 314 13.8

With others 1,313 57.6

Alone 449 19.7

Other 74 3.3

Smoking (before)

Yes 249 10.9

*N = 4 students with other study level were deleted due to anonymity.

TABLE 2 Changes in University students’ average of performing moderate 
and vigorous physical activity more than once a week before COVID-19 
lockdown and during COVID-19 (n and cell frequencies).

Moderate physical activity level during 
COVID-19

<Once a 
week

Once a 
week

>Once a 
week

Total

Moderate 

physical 

activity level 

before 

COVID-19*

N % N % N % N %

< Once a 

week

87 3.8 31 1.4 96 4.2 214 9.4

Once a week 36 1.6 65 2.9 104 4.6 205 9.0

> Once a 

week

219 9.6 267 11.7 1,375 60.3 1,861 81.6

Total 342 15.0 363 15.9 1,575 69.1 2,280 100.0

Vigorous physical activity level during 
COVID-19

Vigorous 

physical 

activity level 

before 

COVID-19**

< Once a 

week

471 20.7 43 1.9 95 4.2 609 26.7

Once a week 164 7.2 85 3.7 90 4.0 339 14.9

> Once a 

week

413 18.1 246 10.8 673 29.5 1,332 58.3

Total 1,048 46.0 374 16.4 858 37.6 2,280 100.0

*Kappa for moderate physical activity level before and during COVID-19: 0.19; p < 0.0001; 
agreement: 67%.
**Kappa for vigorous physical activity level before and during COVID-19: 0.27; p < 0.0001; 
agreement: 54%. 
Bold values are the total values - if the preferred, the bold can be left out.
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and 1.56, p < 0.001 for moderate). No difference between stable and 
increased vigorous physical level was observed in adjusted analysis 
although unadjusted analysis shows a significant lower score for an 
increase in vigorous physical activity and a higher score for an increase 
in moderate physical activity.

A decrease in vigorous and moderate physical activity level was 
associated with a 1-point increase in the PSS-4 stress score (PSS 4 mean 
score: 7.1 for decrease in vigorous and 7.2 for decrease in moderate). 
This association was also significant in the multiple adjusted analysis. 
In unadjusted models, a higher mean stress score was observed for 
those who increased physical activity level. After adjustments, this 
association remained significant for an increase in moderate (p = 0.041) 

but not for vigorous physical activity level (p = 0.796). Sensitivity 
analysis including students at the University of Southern Denmark 
showed essentially same results, although not significant due to the 
lower number of respondents (Supplementary data, Table A2).

Discussion

In this cross-sectional national survey of Danish university 
students, a third of the participants changed their moderate physical 
activity level and almost half of the participants changed their vigorous 
physical activity level during the COVID-19 lockdown. Only a small 

TABLE 3 The association between changes in moderate and vigorous physical activity and depression and stress scores with accompanying value of p 
and 95% confidence interval, n = 2,280.

Unadjusted Adjusted6

Change in 
physical activity 
(PA) level

No. of 
students

Mean 
score 
(std. 
dev.)

95%CI Diff.5 p-Value 95%CI Diff.5 p-Value 95%CI

Depression scores (CES-D 8)

Moderate PA1

No change 

(ref.)
1,001 7.5 (4.3) 7.28; 7.80 - - - - - -

Increase 368 8.7 (4.6) 8.24; 9.19 1.18 <0.001 0.65; 1.72 0.39 0.208 −0.22; 1.00

Decrease 911 9.4 (4.6) 9.06; 9.66 1.82 <0.001 1.42; 2.22 1.56 <0.001 1.17; 1.96

Vigorous PA2

No change 

(ref.)
964 7.7 (4.4) 7.46; 8.01 - - - - - -

Increase 307 8.5 (4.4) 8.00; 9.00 0.76 0.010 0.19; 1.34 - 0.01 0.994 −0.57; 0.57

Decrease 1,009 9.1 (4.6) 8.85; 9.42 1.40 <0.001 1.00; 1.80 1.35 <0.001 0.95; 1.76

Stress scores (PSS-4)

Moderate PA3

No change 

(ref.)
1,001 6.1 (3.2) 5.91; 6.30 - - - - - -

Increase 368 7.0 (3.3) 6.69; 7.35 0.91 <0.001 0.52; 1.30 0.45 0.041 0.02; 0.89

Decrease 911 7.2 (3.3) 6.97; 7.40 1.08 <0.001 0.79; 1.37 0.91 <0.001 0.62; 1.20

Vigorous PA4

No change 

(ref.)
964 6.2 (3.2) 6.00; 6.40 - - - - - -

Increase 307 6.7 (3.2) 6.37; 7.09 0.52 0.014 0.11; 0.94 0.05 0.796 −0.36; 0.47

Decrease 1,009 7.1 (3.3) 6.92; 7.34 0.93 <0.001 0.64; 1.21 0.86 <0.001 0.57; 1.16

1r2  = 0.08 (adjusted model).
2r2  = 0.11 (adjusted model).
3r2  = 0.08 (adjusted model).
4r2  = 0.07 (adjusted model).
5Difference in depression score due to changes in vigorous and moderate physical activity, respectively.
6Moderate physical activity: association adjusted for moderate physical activity before COVID-19, age, gender, relationship status, study program, and insufficient income. Vigorous physical 
activity: association adjusted for vigorous physical activity before COVID-19, age, gender, relationship status, study program, and sufficient income.
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proportion increased their physical activity level. Overall, findings 
suggest that students who were physically active prior to the 
COVID-19 lockdown and reported no change in their physical 
activity level during the lockdown seemed less affected mentally 
compared with those who changed their physical activity level. A 
change in physical activity level was associated with higher scores of 
stress and depression symptoms. Compared to a stable physical 
activity level, students reporting a decrease in physical activity level 
were more likely to have higher scores in depressive and stress 
symptoms, but a higher stress score was also seen among those who 
increased their moderate physical activity level.

Changes in Danish student’s physical 
activity level during the COVID-19 
lockdown in 2020

Our finding of a large proportion of students who changed, and 
lowered, their physical activity level during lockdown is in line with 
findings from other studies (4–7, 19, 20). For example, a considerable 
reduction of physical activity was observed among Italian 
undergraduate students during the period of lockdown (5) and among 
Spanish adults a decrease in physical activity was observed especially 
among young people, students, and very active men (6).

We found an 18% increase in the proportion of students performing 
moderate physical activity more than once a week during the lockdown. 
It is possible that the lockdown afforded the opportunity to engage in 
some physical activities such as walking during breaks or other activities 
causing a positive change in physical activity behavior for some students. 
Results from a multi-country study from New Zealand, Australia, and 
the UK indicated that the lockdown period did allow for some 
individuals to engage in more daily physical activity and that 74% of 
these were individuals who did not meet recommended PA guidelines 
before COVID-19 (20). However, our results indicate that some students 
were more likely to change physical activity behavior during the 
lockdown compared to others. In general, those who remained stable 
were older and more experienced students and for this reason their 
physical activity behavior be less influenced the lockdown. Also, it may 
indicate that the stability in their educational program and their 
relationship enforce stability in physical activity behaviors.

Association between changes in physical 
activity with mental health

Experimentally studies have shown a significant impact on 
depression and mood after just 1 week of physical inactivity among active 
adults (10, 11), which is aligned with our findings. Similarly, our findings 
converge with results from other cross-sectional studies showing a higher 
degree of depressive symptoms and mood disorders among individuals 
who decrease physical activity during the COVID-19-pandemic (4, 8, 
19–21). For example, a study among 3,052 US adults, showed that those 
who were physically active but decreased physical activity during 
lockdown had stronger/higher depressive symptoms compared to those 
who maintained adherence to physical activity guidelines (4).

Possible explanations for the beneficial effect of physical activity on 
mental health are for example changes in self-perceptions, self-esteem 
as well as neurobiological and behavioral mechanisms (29). Specific to 

COVID-19, moderate- and high-intensity physical activity have been 
suggested to induce not only positive effect on the immune (30), but 
also on the neurological system (31). The latter may explain why 
exercise can attenuate depression levels (31) as seen in a study among 
Vietnamese adults with suspected COVID-19 symptoms (32).

The observed association between increased moderate physical 
activity level and higher stress score during the lockdown period does 
not match the overall body of research showing that regular physical 
activity is associated with better mental health (33). However, the 
cross-sectional nature of this study introduces a risk of reverse 
causation. Students who experience depression and stress symptoms 
during the lockdown may engage more frequently in physical activities 
as a self-management strategy to counter their conditions. Thus, the 
cross-sectional associations showing a worsening in symptoms should 
not be interpreted as an effect of increased physical activity. Supporting 
evidence from other studies shows that people who were physically 
active during lockdown were less likely to report depressive and 
anxiety symptoms (21), and lower levels of mental health (34).

It is possible that isolation/quarantine was associated with lower 
mental health regardless of changes in physical activity behavior. 
Closing physical activities and sport clubs hamper not only physical 
activity levels but also social interactions, which is likely to impact 
mental health and explain the observed findings. Furthermore, the 
lockdown increased screen-based work and teaching, which may 
be associated with lower mental health (19).

Strengths and limitations

First, given the cross-sectional nature of our work, it is not possible 
to make causal inference of the associations. Thus, even though the 
findings overall match the existing body of research showing that 
regular physical activity is associated with better mental health, it is 
essential to further examine the observed associations in longitudinal 
designs. Also, although we adjusted for relevant potential confounders, 
potential confounders such as absence of mental health level of 
students before the pandemic or of history of mental conditions as well 
as academic year were not adjusted for. Second, self-reported measures 
were used to measure physical activity. Participants were asked 
retrospectively about their pre-lockdown physical activity and therefore 
their answers rely on recall of behaviors. Students with impaired mental 
health may recall their activity levels prior to COVID-19 differently 
than students with less affected mental health. A third possible bias 
concerns the sample. Despite having a moderate sample size, the 
sample was recruited via e-mail and Facebook, which may not 
be representative for the entire population. This is vivid in the sample 
consisting of mainly female health and medical science students.

Strengths include the timing of the survey, which was at the end 
of the first Danish lockdown where the reaction in the population is 
assumed to be most significant. Also, the target group stands out. 
University students are often overseen in research and during the past 
decades there is seen a pattern of worsening mental health among 
European youths which has accelerated during the COVID-19-
pandemic (15, 17, 18). While much focus has been on the deleterious 
effects of lockdown on mental health, our findings point to the 
importance of investigating the association between changes in 
physical activity during the COVID-19-pandemic and mental health. 
In times of social distancing and lockdown, our study supports a 
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strengthen focus on public health efforts and strategies to promote 
opportunities for regular physical activity to preserve good mental 
health among university students.

Conclusion

We found a substantial change in Danish university students’ 
physical activity habits during the COVID-19 lockdown and that these 
changes were associated with their mental health. A decrease in 
moderate and vigorous physical activity level was associated with 
more depression and stress symptoms. The current findings support 
the mental health benefits of physical activity. In the wake of 
COVID-19 or for future pandemics It emphasizes a need for effective 
public health strategies to promote physical activity to bridle a mental 
health crisis. Future research should examine changes in physical 
activity and its impact on mental health in longitudinal designs.
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Introduction: Student burnout has become a health concern in higher education 
systems. Its prevalence rates are high due to specific demands in this life situation. 
It leads not only to increased academic dropout rates but is also associated with 
negative health outcomes both physically and mentally. Its counterpart is study 
engagement, which is a positive, fulfilling, study-related attitude characterized by 
energy, dedication, and absorption. There has not been a systematical approach 
covering the demands directly posed by the academic environment itself. 
Additionally, academic subject fields apart from medicine and nursing sciences 
have been mostly neglected in regards to this research field. The aim of the study 
is therefore to identify contributing factors for both burnout and engagement 
within the academic environment in a sample of different subject fields at a 
German university.

Methods: In a cross-sectional study, a sample of 3,451 students of all academic 
subjects at a technical university in Germany has been analyzed using an 
online survey. Sociodemographic data, study engagement, student burnout, 
study satisfaction, academic workload, number of semesters and occupational 
liabilities have been analyzed. Binary logistic regression was used to determine 
the associations of burnout symptoms and study engagement.

Results: Almost a third of the students showed frequent burnout symptoms, while 
42.5% showed a high degree of study engagement with no differences in gender. 
Age was identified as a risk factor for frequent signs of cynicism (OR = 1.073). Study 
satisfaction (OR between 0.459 and 0.702), semester progression (OR = 0.959) 
and working moderately (OR between 0.605 and 0.637) was associated with 
fewer symptoms in different burnout-dimensions. Study satisfaction is positively 
associated with study engagement (OR = 2.676). Academic workload is positively 
related to both burnout (OR between 1.014 and 1.021) and study engagement 
(OR = 1.014).

Discussion: A substantial number of students show frequent symptoms of burnout 
and the majority is not highly engaged. The included factors contribute to the 
model to various degrees and show that university-bound factors play a major 
role. Fostering a supportive environment is key for study engagement, health and 
well-being. The inclusion of further, individual factors should be a future concern 
in order to find and promote strategies for a healthy education system.

KEYWORDS

student burnout, study engagement, workload, university, student, resilience, study 
satisfaction, study demands-resources
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Introduction

The quality of an education system is currently defined in 
terms of academic achievement and students’ well-being (1), with 
their occurrence being in a reciprocal relationship. Both factors are 
desired outcomes by educational institutions according to the 
Organization for Economic Co-operation and Development 
(OECD). But ‘well-being’ does not play a role as a factor in 
international university rankings, unlike performance and impact. 
This discrepancy often fosters the prioritizing of achievement and 
output over well-being and health. The focus on students’ health is 
more recent and has been fueled by the health concerns caused by 
the European Bologna reform process and the implication it has 
on students (2, 3). Furthermore, students are in a special stage of 
their lives. It is often characterized by various changes in the 
individual’s social environment and lifestyle, like the detachment 
from family and the parental home, the establishment of new social 
contacts and an entry into a daily working life on top of the 
academic tasks (4).

From occupational research, two contrastive factors have been 
identified that derive from occupational well-being or its absence: 
work engagement and burnout (5). These factors have been found to 
be applicable not only in the working context but also in educational 
systems like schools and universities. They have therefore recently 
become the subject of scientific research in regards to students’ health 
and well-being (6–12).

Burnout is defined as a state of reduced capacity for 
experience with concomitant emotional and physical exhaustion 
as well as depersonalization, the feeling of reduced coping and 
cognitive slowdown (13). It is characterized by a combination of 
emotional exhaustion (EE), cynicism (CY) and the feeling of 
reduced personal accomplishment (RPA) (14). Originally, the 
term burnout referred only to people, who work in the human 
services and in educational or health sectors and was seen as the 
result of prolonged emotional strain from intense engagement 
with people in the work environment (7). However, burnout is 
also occurring in higher education settings, where the term 
‘student burnout’ has been established. The prevalence of 
burnout is high in the student population, with one fourth to one 
third of the students suffering from frequent exhaustion (15, 16) 
and often exceeding their age matched peers (17, 18). It is 
therefore, that the examined contributing factors for student 
burnout have been directed towards the study environment and 
academic activities. In general, the dimensions of students 
burnout correspond to the dimensions of work related burnout 
with only ‘RPA’ being reframed to ‘reduced academic efficacy’ 
(RAE). Student burnout has been linked to increased suicidal 
thoughts, lower self-esteem and high university drop-out rates 
to name but a few (18–21).

While the definition of burnout has already been used in the late 
1960s (22) (study) engagement is a more recent construct. Study 
engagement in particular forms the positive antipode of student 
burnout. In fact, student burnout is considered as an erosion of 
academic engagement (7).  It contributes to a positive, rewarding and 
fulfilling state of mind, a high energy level and positive study-related 
emotions. A high engagement is related to positive health outcomes 
(23, 24).

Even though only few studies have been conducted on study 
engagement in conjunction with student burnout, there are some 
interesting findings:

Burnout prevalence-rates of 12% to over 70% were documented 
among students of different majors, most of which have been medical 
students. Among those students who did not exhibit burnout in the 
cited studies, there were many individuals who were already at 
increased risk for its development (25–29).

With only few studies investigating the prevalence of study 
engagement, it can only be assumed that barely half of the students are 
highly engaged within their study courses (15, 30).

There is inconsistent evidence for the role of gender for engagement 
and burnout, but slightly more often has the female gender been linked 
to higher rates of burnout (27, 28, 30, 31). Likewise, there is an 
inconsistent evidence based tendency for females to experience more 
study engagement than males (30). However, other studies did not 
identify differences between genders (32, 33).

Apart from socio-demographic factors, influences from the 
academic setting as well as personal resources have also been included 
into some of the recent research analysis. Attempts have been made to 
find different protective factors and risk factors within the field of 
engagement and burnout, some following the Job-Demands-
Resources Model (JD-R) (34). The JD-R model is a simple, resilience 
based model, describing the existence of risk factors (demands) and 
protective factors (resources) for the development of burnout and 
engagement in the workplace as well as in the educational field. 
Adapted to university life, several factors have been tested for their fit 
in one of the categories. These factors include study-related parameters 
(e.g., duration and stage of studying, study satisfaction, supervisor 
support, moonlighting, scope of action and academic workload) and/
or personal resources and/or risk factors (e.g., health behavior, mental 
health status, psychological flexibility, marital status, etc.) (30, 33, 
35–37). However, there is little homogeneity between the study 
protocols and the included parameters.

In general, study engagement in conjunction with student burnout 
is still an underexplored topic within the higher education systems. 
Only few studies with a person-oriented approach exist in this field 
and often those studies are limited to students of the medical fields. 
Other majors have been broadly neglected so far. Also, there is only 
little consistency between study-methods and the included resources 
and risk factors.

We therefore aim at investigating factors that are related to the life 
of students and the academic field in order to identify their 
contribution to student burnout and study engagement among a large 
sample of students from all majors at a German university. 
These include:

 (1) Amount of semesters studied.
 (2) Study satisfaction.
 (3) Academic workload.
 (4) Time investment for side-occupations.

We aim to answer the following research questions in this study:

 (1) What are the prevalence rates of student burnout and study 
engagement amongst students of all majors at a 
German university?
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 (2) To what extent are socio-demographic and study related factors 
associated in the occurrence of both study engagement and 
student burnout?

This will help to deduce measures to prevent burnout and foster 
engagement on a long-term basis and find key components of the 
university-life that need to be highlighted in order to foster resilience 
and reduce risk factors.

Methods

For the present cross sectional study-design an online-survey in 
German language was used, which was based on theoretical preliminary 
considerations, comprising 18 different health dimensions and—
depending on the filter guide—consisted of up to 89 questions. The 
majority of the question blocks comprised international standardized 
and validated questionnaires. Additional anthropometric, socio-
demographic and study-related information were included. For the 
present study, we used the data on age, gender, number of semesters, the 
Utrecht Work Engagement Scale for Students (UWES-S 9), the Maslach-
Burnout-Inventory Short Form for Students (MBI-SS), data on 
academic workload, study satisfaction and occupational working hours.

From November 2019 to January 2020, students enrolled at the 
Technical University of Munich (n = 45,876) have been contacted via 
e-mail and asked to fill in the standardized online questionnaire. 
Participation was voluntary and not rewarded. Only individuals who 
were 18 years or older were included in the study. A total of 4,720 
students (response rate = 10.3%) participated, of which 3,451 were 
included into this study.

Burnout: Maslach-burnout-inventory short 
form for students

The MBI-SS, which was developed for the assessment of burnout 
within the circumstances of an academic setting, was used to assess 
burnout symptoms (7). It consists of three burnout dimensions: 
Emotional Exhaustion (EE), which can be  described as fatigue 
caused by study demands and represents the individual stress 
component of this syndrome. Cynicism (CY), which can be seen as 
the individual’s mental distance from his or her studies or excessively 
detached responses to other students and teachers in the academic 
setting. It represents the interpersonal component of burnout. 
Reduced Academic Efficacy (RAE), which can be defined as a feeling 
of decline in one’s competence and productivity and a diminished 
sense of accomplishment. It represents the self-evaluation 
component of burnout (12, 38, 39). Each dimension was measured 
with three items. The frequency for each item was scored on a 
7-point Likert scale and ranged from 0 (never) to 6 (always). A 
higher score indicates more frequent symptoms. The three-
dimensional criteria were used independently, and the mean score 
of each dimension was used to assess the respective symptom. 
Groups were formed of individuals who express ‘frequent’ symptoms 
in each of the three burnout dimensions, defined as symptoms 
occurring at least once per week. The MBI-SS has been used to 
measure student burnout across several countries with good 
compliance with the quality criteria (40, 41).

Study engagement: UWES-S 9

The Utrecht Work Engagement Scale-Student Survey (UWES-S 
9) (7) measures levels of engagement and includes three 
dimensions: Vigor (i.e., having high levels of energy during 
studying), Dedication (i.e., perceiving one’s studies as important 
and meaningful), and Absorption (i.e., being immersed in one’s 
studies). The items of the UWES-S are scored similarly to those of 
the MBI-SS. The UWES-S has been validated internationally (7, 11, 
35, 42). The mean value from the sum of all three dimensions was 
calculated, and values from 0 to 6 were assumed. A higher value 
indicating a higher engagement. Students with a value above 3.5 
were grouped as ‘highly engaged’.

Study and lifestyle related factors

We included study related factors and factors distinct for the 
students’ lifestyle as additional factors:

(1) Study satisfaction, as an indicator of how content students are 
with their choice of study.

(2) Side-job work intensity, as an objective indicator of weekly 
hours spent for occupational liabilities.

(3) Amount of semesters studied, as an indicator of the duration 
that a student is enrolled in a certain study program.

(4) Academic workload, as an indicator of the weekly hours spent 
for academic tasks.

Students could rate their study satisfaction on a 10-point Likert 
scale, with 10 being ‘very content with the choice of study courses’ 
and 1 as ‘not content at all’. We measured occupation in weekly hours 
and grouped the answers in four categories: No occupation, up to 10 
working hours per week, 10–20 h of weekly occupation and more than 
20 h. Study workload was divided into ‘time spent at university’, ‘in 
classes’ and ‘in the preparation and revision of learning material’ both 
during the semester and during the lecture-free period, with the latter 
being the time most students write the majority of their exams and 
course assessments.

Statistical analysis

All descriptive data are expressed as mean (M) ± standard 
deviation (SD) for metric variables, while frequencies of observations 
and their corresponding percentages are reported for categorical 
variables. Pearson’s correlation analysis has been performed between 
all metric variables.

The one-factor structure of the UWES-S 9 has been used due to a 
high internal correlation of its three dimension Vigor, Dedication and 
Absorption (0.87–0.91) (43); for burnout the three-factor structure 
has been maintained.

The students t-test was used to analyze differences between 
groups. Pearson’s correlation coefficient r has been indicated as the 
effect size. Binary regression was used to analyze predictors for the 
presence of ‘high’ study engagement and of ‘frequent’ burnout 
symptoms in each dimension. Non-Binary individuals could not 
be included in the regression models due to the small sample size. 
They were excluded from the regression analysis but not from 
descriptive statistics.
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For all analyses, a probability value of p ≤ 0.05 was considered 
statistically significant. All analyses were performed using SPSS 29.0 
(IBM Inc., Armonk, New York, NY, United States).

Results

Only those participants were included who completed the 
UWES-S 9 as well as the MBI-SS, leading to an inclusion of 3,451 
students of which 3,447 indicated their gender; among them 42.5% 
male (n = 1,466), 57.1% female (n = 1,967) and 0.4% non-binary 
(n = 14). Age ranged from 18 to 55 years and averaged at 
22.5 ± 3.42 years.

Students were between the 1st and 25th semester of their current 
degree program, with a mean of 3.6 ± 2.62 semesters. A large 
proportion of participants were students in their first or second 
semester (n = 1,221, 35.6%). Third and fourth semester accounted for 
29,0% (n = 994), fifth and sixth for 21,3% (n = 732), seventh to ninth 
for 11,1% (n = 381) and tenth and above for 3,0% (n = 103).

Students spent an average of 31.8 ± 16.93 h per week for academic 
activities during the semester (visiting lectures and revising and 
preparing material) with a maximum of 110 h and a minimum of 0 h. 
37.4 ± 22.10 h were spent for those activities between semesters, with 
a maximum of 115 h and a minimum of 0 h. On average, participants 
spent 26.2 ± 16.00 h per week at the university, of which 14.2 ± 8.92 h 
were spend on courses. The preparation and follow-up time was 
17.6 ± 14.47 h during the semester and 23.2 ± 19.82 h during the 
lecture-free period.

56.7% (n = 1,879) of the students carried out side-jobs. Among 
those, the average weekly working hours were 11.3 ± 7.54 h. Employed 
students spent significantly less time studying. This is true for the time 
within the semester [t(2677.115) = −7.486; p < 0.001, n = 3,095] as well 
as for the time outside of the lecture period [t(2276.595) = −3.304; 
p < 0.001; n = 2,826].

Referring to students engagement, the average score on the 
UWES-S 9 was 3.3 ± 1.05, with no significant differences between male 
and female according to the students t-test [t(3431) = 1.254, p = 0.210]. 
The majority of the students (57.5%, n = 1,983) were categorized as 
having low to medium study engagement, opposed to 42.5% 
(n = 1,468) who were highly engaged.

Regarding burnout, the mean score of the dimension of EE was 
2.7 ± 1.56. For the dimensions of CY, it was 1.2 ± 1.45, and RAE 
2.0 ± 1.57. 31.8% (n = 1,097) of all students had frequent symptoms in 
at least one dimension. Accordingly, 25.4% (n = 875) of the students 
frequently experienced symptoms of EE, 7.7% (n = 266) symptoms of 
CY and 15.5% (n = 536) had frequent symptoms of RAE. 4.3% 
(n = 147) had frequent symptoms in all three dimensions 
simultaneously. There has been no difference between male and 
female regarding EE [t(3,431) = −0.468; p = 0.640] and CY 
[t(3,431) = 0.505; p = 0.614], but a significant difference in the students’ 
t-test has been observed in the dimension of RAE [t(3,431) = −3.487; 
p < 0.001] with males showing lower values (1.9 ± 1.55; n = 1,466) than 
females (2.1 ± 1.58; n = 1,967). However, the effect size is very small 
(r = 0.06; Table 1). 6.7% of the students were simultaneously engaged 
and burned out in at least one dimension.

The correlation analysis showed strong interrelations within the 
three burnout dimensions. Cronbach’s Alpha was 0.844 for EE, 0.871 
for CY and 0.772 for RAE. Study engagement had a medium to strong 

negative correlation to all three burnout dimensions, with CY being 
associated to the largest degree. Time spent for studying weekly is 
positively associated with study engagement. Study satisfaction is 
moderately to strongly negatively related to all three burnout-
dimensions and strongly positively correlated to study engagement 
(Table 2).

Students showed different combinations of burnout and 
engagement (Table 3). The smallest proportion of students (n = 230; 
6.7%) were both engaged and burned out in at least one dimension at 
the same time.

Binary logistic regression analysis was used to assess which 
variables influence the probability of the presence of ‘frequent’ 
burnout symptoms in each of the three dimensions. Multicollinearity 
of predictors was absent and the Hosmer–Lemeshow-test showed 
valued of p > 0.05 in each of the calculations. The semester progression 
was identified as a predictor of EE with students from higher semesters 
being less likely to suffer from frequent symptoms (OR = 0.959). Time 
spent for studying during the semester had a positive directed 
influence on EE (OR = 1.021). Study satisfaction on the other hand had 
a negative influence on the occurrence of frequent EE symptoms 
(OR = 0.702). Occupation has also been identified as a predictor, 
where 10–20 working hours per week have a negative effect on the 
probability for frequent EE symptoms comparing to no occupation 
(OR = 0.605; χ2(9) = 303.958; p < 0.001; n = 2,615; Table 4).

Age (OR = 1.071), study satisfaction (OR = 0.459) and academic 
workload during the semester (OR = 1.013) were associated to 
frequent CY symptoms (χ2(9) = 465.008; p < 0.001; n = 2,615; Table 5).

The number of semesters studied (OR = 0.890) and the overall 
academic satisfaction (OR = 0.652) as well as 10–20 h of weekly 
occupation compared to no occupation (OR = 0.638) predict frequent 
symptoms of RAE (χ2(9) = 257.178; p < 0.001; n = 2,615; Table 6).

The binary logistic regression has also been used to investigate the 
influence of the variables on the study engagement. The overall 
academic satisfaction (OR = 2.670) and the amount of hours spent for 
academic tasks during the semester (OR = 1.013) have been identified 
as predictors for being highly engaged (χ2(9) = 895,729; p < 0.001; 
n = 2,615; Table 7).

Discussion

With this study, the prevalence of student burnout and study 
engagement among a large sample of students of all academic subject 
fields at a German university was undertaken. Associations between 
socio-demographic and study related factors have been taken into 
account to find associations of study engagement and student burnout 
within the academic setting.

31.8% of the students showed frequent burnout symptoms 
(defined as at least once per week) in at least one dimension of student 
burnout. 25.4% of the students experienced frequent EE, 7.7% CY and 
15.5% RAE. The numbers for EE and CY are relatively smaller than 
those from other German universities, where EE exceeded 30% and 
CY exceeded 25%. RAE on the other hand occurs more frequently in 
our sample while the respective studies only report 3.6 and 6.1% of 
affected students (44). In almost all of the cases of any frequent 
burnout symptoms in our study, frequent EE was present and almost 
half of the respective students showed symptoms exclusively in 
EE. This may be attributed to the fact that EE is described as the initial 
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burnout symptom, which naturally occurs first. With increasing time 
of persistence, this can lead to additional symptoms within the other 
dimensions (45, 46).

Burnout has originally been described as the antipode of 
engagement, with burnout being the erosion of engagement (7). 
We found however, that a small but substantial number of students 
(6.7%) are simultaneously engaged and show frequent symptoms of 
burnout in at least one dimension. Salmela-Aro and Read (30) also 
identified profiles of students with high engagement and concomitant 
burnout symptoms. This poses the question how accurate the 
underlying framework of the relationship between burnout and 
engagement really is. Nevertheless, our results have to be considered 
in the light of being subclinical self-assessments.

42.5% of the study population were highly engaged. This is 
slightly less than has been shown in a German-wide investigation in 
2017, in which 47.5% of the students displayed a high study 
engagement (15). Our analysis did not find any differences between 
men and women. This adds to the body of evidence, which has to 
this day produced inconsistent findings regarding the role of sex in 
study engagement. 79.1% of the students, who express frequent 
burnout symptoms, were low to moderately engaged, while the 
highly engaged students mostly did not display burnout symptoms. 
Engagement as a protective trait in regards to burnout seems at 
least plausible.

There has been no significant difference when comparing the 
mean scores of EE and CY between males and females. And even 
though there has been a significant difference in the t-test when 
examining RAE, we do not consider it to be relevant taking the very 
small effect size of r = 0.06 and the big sample size into account. Also, 
when analyzing for any gender associations within the binary logistic 
regression, we found no difference in the likelihood of the presence of 
frequent symptoms in any burnout dimension, so we conclude no 
differences between the sexes when it comes to burnout.

We found that the hours spent for academic tasks during the 
semester and between semesters is attributing to the occurrence 
of frequent symptoms of EE. Each additional hour spent for 
academic tasks increases the risk for frequent EE symptoms by 
2.1%. CY is also associated with a higher time investment within 
the semester with each additional hour increasing the likelihood 
by 1.4%. RAE symptoms seem to be unaffected by hours of study 
involvement. Time expenditure has been linked to burnout before 
(33, 36, 47, 48). However, subjective workload (e.g., ‘too much 
work to do’) has been postulated as a better indicator for burnout 
than objective measures (49), we still find significant results when 
comparing objective numbers, in due consideration of the self-
reported methodology. The fact that there is a difference between 
the influences of the academic workload during and between 
semesters might explain that some studies did not produce 

TABLE 1 Means of the dimensions of the Maslach-Burnout-Inventory Short Form for Students (MBI-SS) and the sum score of Utrecht Work Engagement 
Scale for Students (UWES-S) among the genders.

Engagement Exhaustion Cynicism Reduced academic efficacy

M ± SD N M ±  SD N M ±  SD N M ±  SD N

Male 3.3 ± 1.06 1,466 2.6 ± 1.57 1,466 1.2 ± 1.48 1,466 1.9 ± 1.55 1,466

Female 3.3 ± 1.03 1,967 2.7 ± 1.54 1,967 1.2 ± 1.42 1,967 2.1 ± 1.58 1,967

Non-binary 2.7 ± 1.21 14 3.4 ± 1.68 14 2.5 ± 2.07 14 3.1 ± 1.87 14

TABLE 2 Correlation table for included variables (n = 2,829–3,451).

Variable M SD 1 2 3 4 5 6 7 8 9

1. Emotional Exhaustion 2.7 1.56

2. Cynicism 1.2 1.45 0.52**

3. Reduced academic efficacy 2.0 1.57 0.57** 0.55**

4. Study Engagement 3.3 1.05 −0.41** −0.61** −0.46**

5. Age [years] 22.5 3.42 −0.06** 0.07** −0.10** −0.04*

6. Semester 3.0 2.62 −0.08** 0.02 −0.10** −0.01 0.30**

7.  Weekly time spent for 

preparation and revision 

of courses during semester 

[hours]

31.8 16.93 0.23** 0.06* 0.09** 0.10** −0.10** −0.08**

8.  Weekly time spent for 

preparation and revision 

of courses between 

semesters [hours]

37.4 22.10 0.14** 0.04* 0.07** 0.04 0.07** −0.05** 0.46**

9.  Weekly occupational 

obligations [hours]

6.2 7.50 −0.08** 0.022 −0.07** −0.03 0.25** 0.13** −0.15** −0.09**

10. Study satisfaction 8.0 3.00 −0.34** −0.63** −0.40** 0.66** −0.06** −0.03 −0.01 −0.02 −0.04*

*Significant on the level of p ≤ 0.05; **significant on the level of p ≤ 0.001.
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significant results when investigating the overall, objective 
academic workload.

It is notable that the study engagement score is also affected by 
workload but it manifests as a resource rather than a demand. Each 
additional hour of academic work increases the probability for high 
study engagement by 1.4%. It has indeed been shown that a higher 
engagement can lead to a higher time investment (50). We conclude 
that the triangulated relationship of engagement, study workload, and 
burnout is contextual. More hours spent on studying can be a cause of 
burnout but also an indicator of high engagement, thus presenting 
itself as a resource or a burden.

Having a side-occupation had interesting associations with 
EE and RAE. First, it has been shown, that students, who have a 
paid job, spend less time studying. Nevertheless, when controlling 
for this factor within the regression analysis, it still showed that 
working for 10–20 h a week decreased the likelihood for frequent 
symptoms to almost half for EE and more than half for 
RAE. Working less than 10 h or more than 20 h does not seem to 
affect the likelihood for either burnout dimension. A more linear 
relationship would seem more intuitive, which is not the case in 
our sample. Maybe activities outside of the academic field can 
contribute to distraction, provide a better financial situation (51) 
or teach students to take responsibilities, which could all have a 
beneficial effect on the perception of academic strains. Earlier 

studies failed to find significant connections between side-
occupation and stress (52) maybe the non-linear relationship is 
a cause for that. In a study with US medical residents side-
occupation was even found to grant benefits for the overall 
quality of life and the work-life-balance (53).

Study satisfaction was found to influence burnout and study 
engagement in a healthy manner in our sample. In occupational 
research the role of job satisfaction has been shown to positively 
correlate with engagement (52) and in the setting of university, 
study dissatisfaction has been identified as a predictor of burnout 
(54). As ‘satisfaction’ was not further specified in this study’s 
questionnaire, it can relate to several and also different aspects of 
studying for each of the participants. Satisfaction with supervisor 
support is one of the constructs that has been linked to an 
increase in study engagement before (33), which certainly 
contributes to the overall study satisfaction. In future studies, 
contributing factors to study satisfaction should be elaborated 
more as it seems to be  an important factor in regards to 
engagement and burnout.

It has been postulated, based on previous research, that with 
increasing number of semesters and age, stress and burnout 
symptoms – especially symptoms of CY and RAE – are increasing 
(55, 56). This stems from the assumption that academic problems 
and the resulting delay in progression lead to stress and the feeling 

TABLE 3 Different profiles of burnout and study engagement.

Profile N % of sample % among frequent symptoms of burnout

Frequent burnout symptoms–low to medium engagement 868 25.2 79.1

Highly engaged no frequent burnout symptoms 1,238 35.9

Highly engaged and frequent symptoms of burnout 230 6.7 21.0

Low to medium engagement–no frequent burnout symptoms 1,115 32.3

Total 3,451 100.0 100.0

TABLE 4 Binary regression model for emotional exhaustion.

Predictors B Odds ratio CI 95% p value Nagelkerkes R2 N

<0.001 0.164 2.615

Gender Male–female −0.004 0.998 0.821 1.21 0.968

Age −0.015 0.985 0.955 1.017 0.356

Semester −0.042 0.959 0.920 0.999 0.042*

Study satisfaction −0.354 0.702 0.667 0.739 <0.001*

Hours spent for studies during 

semester

0.021 1.021 1.015 1.028 <0.001*

Hours spent for studies between 

semesters

0.004 1.005 1.000 1.009 0.076

Occupation <0.001*

No occupation 

– up to 10 h/w

−0.201 0.824 0.647 1.033 0.092

No occupation 

−10–20 h/w

−0.449 0.605 0.465 0.792 <0.001*

No occupation 

– 20 h+/w

0.158 1.182 0.809 1.695 0.403

*Significant on the level of p ≤ 0.05.
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of inadequacy. We found this to be true for CY, as the chances of 
suffering from frequent symptoms increased by 7.3% for each 
additional year of age. However, the number of semester is 
negatively associated with EE and RAE, with a 4.1 and 11.1% 
respective decrease in chances of occurrence with each increasing 
semester. This discrepancy between our results and the literature 
might stem from the fact, that duration of studying does not equal 
delay. A positive experience of studying that derives from a 
successful study-progression and the concomitant feeling of 
accomplishment can increase self-efficacy instead of undermining 

it. The mere number of semesters might not be  an adequate 
indicator for the risk factor that we postulated it to be. For future 
studies, there should be a distinction between study progress and 
unintentional delay.

Conclusion

Burnout is a major problem in higher education setting, with 
almost one third of the students being affected. We could not identify 

TABLE 5 Binary regression model for cynicism.

Predictors B Odds 
ratio

CI 95% p value Nagelkerkes R2 N

<0.001 0.390 2,615

Gender Male–female −0.174 0.840 0.593 1.190 0.327

Age 0.069 1.071 1.024 1.121 0.003*

Semester −0.007 0.993 0.928 1.061 0.827

Study satisfaction −0.779 0.459 0.420 0.500 <0.001*

Hours spent for 

studies during 

semester

0.013 1.013 1.002 1.024 0.017*

Hours spent for 

studies between 

semesters

0.004 1.004 0.995 1.012 0.390

Occupation 0.276

No occupation—up to 

10 h/w

−0.416 0.660 0.420 1.034 0.070

No occupation—10–20 h/w −0.290 0.748 0.477 1.173 0.206

No occupation—20 h+/w −0.090 0.914 0.489 1.709 0.779

*Significant on the level of p ≤ 0.05.

TABLE 6 Binary regression model for reduced academic efficacy.

Predictors B Odds 
ratio

CI 95% p value Nagelkerkes R2 N

<0.001* 0.167 2,615

Gender Male–female 0.126 1.135 0.896 1.437 0.295

Age −0.019 0.981 0.945 1.019 0.327

Semester −0.116 0.890 0.844 0.940 <0.001*

Study satisfaction −0.428 0.652 0.615 0.691 <0.001*

Hours spent for 

studies during 

semester

0.007 1.007 0.999 1.014 0.086

Hours spent for 

studies between 

semesters

0.002 1.002 0.996 1.007 0.603

Occupation 0.046*

No occupation—up to 

10 h/w

−0.233 0.792 0.595 1.055 0.111

No occupation—10-20 h/w −0.449 0.638 0.463 0.881 0.006*

No occupation—20 h+/w −0.174 0.840 0.529 1.335 0.461

*Significant on the level of p ≤ 0.05.
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any relevant differences between gender. We  found that study 
engagement and student burnout can be predicted by some of the 
included variables. In this process, we identified study satisfaction as 
a main variables for both burnout and engagement. Academic 
workload has been identified as being more complex as to put it in one 
of the categories ‘risk factor’ or ‘protective factor’ as it seems to 
manifest as both: it is possible that more hours spent for studying can 
be a cause for burnout but also a ‘symptom’ of high engagement. 
However, the temporal and causal relationship of the identified factors 
is not clear and needs to be confirmed by longitudinal research or 
intervention studies.

The results of this survey also help to further develop models 
like the initially mentioned JD-R model. We have found that 
there are protective factors from burnout, which contradicts the 
original structure of the model, where resources effect 
engagement only and demands effect burnout only. These cross-
effects have also been demonstrated by Gusy et al. (36). Also, 
we have found additional parameters that have to this day not 
been included into the model, like side-occupation and 
objective workload.

Implication

Study satisfaction can only be met if the expectations and needs 
of students are known, which should be a concern of higher education 
systems aiming for a healthy students’ well-being.

Educators and institutions need to be  taught about student 
burnout und study engagement. Students should be made aware of 
early signs of burnout, which should also be  addressed by the 
university’s support systems. Eliminating all stressors is not a feasible 
approach but aiming for a supportive environment, fostering stress 
management and strengthening individual resources by courses in 
these fields may significantly affect burnout and engagement 
among students.

The study showed that the whole student population is at 
increased risk for burnout and not only students of medical subjects, 
as often displayed in past research. Further studies are needed to gain 
insight about different academic subject groups.

The inclusion of further, individual factors from the preventive 
fields of nutrition, physical activity, stress management and substance 
abuse should be systematically integrated into the research topic in 
order to better individualize and specify the health promotion 
measures in the sense of behavioral and situational prevention at 
the universities.
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The incidence of mental illness is greatest among young adults, and those 
enrolled in higher education may be  particularly vulnerable compared to the 
general young adult population. Many higher education institutions employ 
student support staff tasked with implementing strategies to improve student 
wellbeing and mental illness. However, these strategies tend to be  focused 
on clinical therapies and pharmacological interventions with limited lifestyle 
approaches. Exercise is an effective method for addressing mental illness and 
promoting wellbeing, yet widespread provision of structured exercise services to 
support treatment options for students with mental health challenges has not 
been fully realized. In an effort to guide exercise strategies for student mental 
health, we  synthesize considerations for developing and delivering exercise 
programs in higher education settings. We draw directly from the evidence base 
on existing exercise programs in higher education; and the broader behavior 
change, exercise adherence, health psychology, implementation science, and 
exercise prescription literatures. Our broad considerations cover issues regarding 
program engagement and behavior change, exercise ‘dose’ and prescription, 
integration with other on-campus services, and robust research and evaluation. 
These considerations may provide impetus for widespread program development 
and implementation, as well as informing research focused on protecting and 
improving student mental health.
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1. Introduction

Mental illness encompasses a range of conditions that adversely 
affect a person’s psychological state, and is a leading cause of disability 
(1). There is evidence to show that, relative to other population groups, 
the incidence of mental illness—including, for example, anxiety, 
depression, and substance use disorder—is greatest among young 
adults (2, 3). In Australia, the prevalence of anxiety disorders among 
young adults (aged 18–24 years) is 15.4%, and rates of affective and 
substance use disorders are 6.3 and 12.7%, respectively (2). Similarly 
high rates of mental illness are evident among young adults across the 
Western world, including, for instance, the UK (4), US (3), and 
Canada (5). Within the young adult population, it appears that 
students enrolled in tertiary or higher education (e.g., at a college or 
university) may be particularly vulnerable to mental illness compared 
to the general young adult population (6, 7). Researchers have shown 
that tertiary education students experience specific risk (i.e., health 
and social) factors that might negatively impact their mental health 
[e.g., Eisenberg et al., 2018 (8)]. These risks include substance use 
(particularly binge drinking and marijuana use), sleep problems, a 
lack of physical activity, experiencing assault or abuse, and financial 
stress (9).

Experiencing mental illness as a young adult is associated with 
negative short- and longer-term health outcomes. Short-term 
outcomes can include memory problems, increased perceptions of 
loneliness, and increased levels of fatigue (10, 11). Longer-term 
outcomes can encompass persistent emotional and physical health 
problems (12), labor market marginalization (13), and relationship 
dysfunction (14). Additionally, adverse outcomes may arise from 
mental illness that are specific to student populations—including to 
one’s academic performance and engagement (e.g., grades, 
attendance), and overall university experience (e.g., social isolation). 
For example, Bruffaerts et al. (2018) demonstrated that internalizing 
(e.g., depression, anxiety) and externalizing (e.g., inattentiveness, 
hyperactivity) mental health problems are associated with reduced 
academic functioning (15). This reduced academic functioning for 
students with mental health problems may be a result of lowered 
attendance and difficulties coping with their academic load (16). In 
addition, Salzer (2012) reported that, relative to those students who 
were not experiencing mental illness, those who were experiencing 
mental illness displayed lower engagement and poorer relationships 
on campus—both factors that are associated with lower graduation 
rates (17). Indeed, there is evidence that students with mental health 
problems display an increased rate of attrition from their studies 
altogether (18). Efforts are needed to curb the experiences and effects 
of mental illness among students.

A large proportion (i.e., over one third) of young adults in 
Australia (7), the UK (19), the European Union (20), North America 
(21), and Asia [e.g., Japan (22)] are enrolled in tertiary or higher 
education. These institutions, such as universities, act as a central ‘hub’ 
for a significant proportion of students’ daily activities (e.g., study 
location and services, health care services, recreational facilities), and, 
therefore, represent an important context for the provision of mental 
health support. Universities typically employ a variety of staff who can 
provide students with mental health treatment and support, both 
in-person and virtually (i.e., online). Qualified mental health support 
staff (e.g., counselors, psychologists, medical professionals) can assist 
by providing direct care and treatment, and/or liaising with other 

on- and off-campus support (e.g., psychological therapies, 
pharmacotherapy treatment). Moreover, university-based 
administrative and academic (i.e., non-clinical) staff who are educated 
in available campus supports can have a positive impact on student 
mental health (23). There are also additional university- or campus-
based strategies designed to improve student ‘wellbeing’—including 
involvement in social activities and group skill-building sessions (24), 
assistance with gender or sexual orientation services (25), and the 
provision of sport, exercise, and recreation opportunities (26). In this 
paper, we  focus our attention on the use of structured exercise 
programming as an on-campus ‘complement’ to psychological and 
other medical or clinical services. There is evidence that regular 
exercise can be beneficial in treating mental illness [e.g., Sancassiani 
et  al., 2018 (27)], and universities are typically well-positioned to 
deliver such programming. However, as we outline in the following 
sections, greater efforts are needed to develop, resource, and integrate 
exercise programming on campuses as an adjunct treatment for 
students experiencing mental illness.

2. Exercise, mental health, and 
wellbeing

The effectiveness of exercise as a method to protect or improve 
mental health has been demonstrated in various populations and 
settings (27–29). In their systematic review, Stonerock et  al. (30) 
concluded that exercise is an acceptable adjunct strategy for the 
treatment of anxiety for a population over the age of 18. Exercise 
significantly reduces anxiety when compared to a placebo or waitlist 
control (31). Moreover, the anxiolytic effects of exercise may also 
support mental health improvement when combined with cognitive 
behavioral therapy (32, 33). Exercise has also been recommended as 
an adjunct treatment for depression (34, 35). As a treatment for major 
depressive disorder, exercise alone has shown similar effectiveness to 
pharmacotherapy in terms of remission rates (36), and it has been 
identified that the combination of exercise and pharmacotherapy may 
be more effective in terms of symptomatology improvement than 
pharmacotherapy alone (37). Aside from anxiety and depression, 
exercise participation may also offer mental health benefits for those 
with a substance use disorder (38), psychosis (39), bipolar (40), 
posttraumatic stress disorder (41), and schizophrenia (42). There are 
multiple psychobiological mechanisms that may explain the 
relationship between exercise stimuli and positive mental health—
including psychoendocrinological mechanisms, cardiovascular 
implication models, mechanisms enhancing neuroplasticity, and 
neurocognitive mechanisms outcomes [for more information see: 
Acevedo (43), Ekkekasis (44), or Smith and Merwin (45)]. The 
proposed mechanisms and models can aid in our understanding of 
how to best support a student population.

Exercise has also been shown to provide support for mental health 
and lifestyle behaviors within student populations specifically. For 
instance, researchers have found (a) a significant negative relationship 
between physical activity and perceived stress (46), (b) that moderate-
to-high level intensity physical activity is associated with better sleep 
quality (47), (c) that participating in tennis exercise once weekly 
decreases depression and anxiety symptoms, and enhances wellbeing 
(48), and (d) that access to a recreation center is suggested to 
contribute to a healthy campus climate [see Jaworska et al., 2016 (49)]. 
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Despite the benefits of regular exercise participation, it has been 
documented that students experiencing mental health problems 
display lower exercise participation levels than their peers who do not 
have mental health problems (8). Therefore, in order to provide the 
most comprehensive service and support for students who are 
experiencing mental health difficulties, it appears important that 
universities and other higher education institutions provide structured 
exercise opportunities for unique use and alongside primary clinical 
treatment approaches such as pharmacotherapy, psychological 
assessment and services, and counseling. Service provision of this 
kind is important in part because students value choice regarding 
treatment approaches and because they often desire alternatives to 
psychotherapy or medication—including lifestyle approaches such as 
exercise and diet (50, 51).

There are very few structured exercise programs operating on 
university campuses with the goal of supporting student mental 
wellbeing and complementing primary treatment options. We believe 
that only a handful of such programs have been described in the 
contemporary literature. deJonge et al. (52) analyzed the effectiveness 
of MoveU.HappyU—a University of Toronto physical activity and 
behavior change program for students who are not meeting physical 
activity guidelines and who are experiencing mental health challenges. 
MoveU.HappyU is a 6-week, one-on-one supervised exercise program, 
with each supervised session lasting one hour and autonomous 
exercise suggested up to 150 min per week. In their feasibility study, 
deJonge and colleagues presented preliminary evidence that the 
intervention positively affects students’ mental wellbeing. A modified 
version of the MoveU.HappyU program was established at the 
University of Windsor, a mid-sized Canadian University. The program 
UWorkItOut Uwin is a 6-week exercise training and counseling 
intervention (53). In their feasibility work, Muir and colleagues 
reported significant decreases in students’ anxiety and depression 
scores from pre-to post-intervention (53). A final intervention named 
Western Wellcat based at a U.S. west coast university [see Keeler et al. 
(54)] is a peer-led need-supportive physical activity intervention for 
students who are not currently physically active and who are 
experiencing mild-to-moderate depression. The intervention lasts 
between 8 to 10 weeks, with participants completing two 60-min 
sessions each week. In their report, Keeler et al. (54) concluded that 
the intervention group displayed improvements in depression and 
distress scores relative to the control group. The approach in these 
three programs differed in terms of length, implementation plans (e.g., 
type of exercise, inclusion of other behavioral therapies), and eligibility 
requirements, with the first two programs accepting students with any 
mental health challenge who are not meeting physical activity 
guidelines and the final program accepting students experiencing 
mild-to-moderate depression. Regardless of these differences, though, 
all studies found evidence of positive effects of exercise on 
mental health.

Despite compelling arguments for the role of structured 
on-campus exercise programs, there is little evidence to directly 
inform optimal program design and delivery. As such, it is important 
(and timely) to offer best practice principles that could be used to 
underpin on-campus exercise and mental health programs. Therefore, 
we present a series of theory- and research-informed considerations 
for the development and delivery of exercise-as-treatment programs 
for mental illness and psychological distress in tertiary education 
settings. In presenting these considerations, we were guided by two 

key principles—first, that structured exercise participation is an 
important adjunct treatment approach for mental illness among 
students and student-aged populations; and second, that exercise 
appears to be overlooked by many tertiary institutions in terms of 
their mental illness treatment plans. These considerations are 
presented as a summary of contemporary literature in the fields of 
psychology, exercise physiology and prescription, behavior change, 
and implementation science. We also studied literature regarding the 
development of on-campus programs of this kind, and consulted with 
‘consumers’ in the form of discussions with participants in and 
deliverers of two such programs (i.e., MoveU.HappyU and a similar 
program that is currently being trialled at The University of 
Western Australia).

3. Program considerations

Outlined below are four broad considerations intended to inform 
the development of on-campus exercise programs to support student 
mental health treatment services (see Table  1). The four broad 
considerations below are not intended to encompass all the 
idiosyncrasies associated with on-campus exercise programs but are 
designed to provide programmers with a framework to tailor their 
unique programs to their institution and facilities.

3.1. Consideration #1: elements that 
support program engagement and 
behavior change

The provision of a structured service offers routine and 
accountability for individuals who are ‘prescribed’ with exercise (60). 
Prescribed exercise (or, exercise prescription) refers to the 
development of a tailored exercise routine, specific to the holistic 
needs of an individual (e.g., goals, presentation, health outcomes), 
often administered by an allied health exercise-based specialist (e.g., 
exercise physiologist, physiotherapist, or physical trainer). In that 
sense, those seeking to support exercise participation for students with 
mental illness may be  more likely to generate engagement and 
adherence through directly referring students to a structured service 
compared to solely connecting to, or raising awareness of, leisure-time 
exercise options (51). However, even with a structural scaffold in place 
to guide people’s exercise behavior, it remains important to be aware 
of challenges associated with (a) promoting continued engagement in 
any referral program, and (b) realizing the full potential of a service 
by encouraging exercise participation outside and beyond one’s 
involvement in the program. In the material that follows, we broadly 
consider ways that program designers and researchers might, at least 
in part, address these challenges by drawing from psychological and 
behavior change principles. In doing so (here and throughout), we aim 
to provide practical suggestions that aid the development and 
structure of such programs.

Our first consideration in this section focuses on the value of 
suitable, trained, and supportive exercise mentors—to support 
accountability during a program, to encourage engagement in the 
program, and to help build and reinforce exercise habits outside the 
program. Within exercise and other health promotion contexts, there 
are well-established benefits associated with the use of peer mentors 
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[e.g., significant increases in exercise frequency; see Martin Ginis et al. 
(61)]. On many university and higher education campuses, there are 
likely to be suitable undergraduate or postgraduate candidates for peer 
mentoring roles. And, in some institutions, expert mentors may 
be  sourced and trained through cohorts studying in the fields of 
exercise and health sciences, sport science or kinesiology, and other 
exercise-related health sciences. It is a requirement for many of the 
students in these exercise-related fields that they undertake work-
integrated learning placements, and accruing experiences within a 
mental health-support service is typically a growing requirement in 
these activities (62). Ideally, these peer mentors would not only occupy 
a role as an expert prescriber and manager of a student’s exercise 
activities, but would also provide compassion and social support 

through the development of caring relationships with student 
‘mentees’. In such instances, peer mentors may benefit by obtaining 
valuable practical experience and developing their confidence and 
competence working with clients experiencing mental health 
challenges (63). Indeed, industry experience outside of the exercise 
setting specifically has been shown to broadly assist in the development 
of students’ self-efficacy regarding their workplace competencies [e.g., 
Reddan (64)]. Similarly, student ‘mentees’ (i.e., those experiencing 
mental health problems) benefit from the ongoing and consistent 
guidance and support of their mentor (65), as well as potentially 
increasing their openness and ability to share their experiences by 
working with the mentor who is ‘close’ to them and able to empathize 
and build rapport [e.g., Mead et al. (66)].

TABLE 1 A summary of considerations and specific recommendations.

Broad consideration Specific recommendation Example or additional detail

Elements that support program 

engagement and behavior change

Use of trained peer mentors
Undergraduate or postgraduate; potential for expert mentors 

available in institutions with exercise-related health courses

Implement motivationally-supportive strategies

Provision of need-supportive instruction to encourage high 

quality motivation for exercise [see (55) for a comprehensive 

overview of practical recommendations]

Cater for variety and novelty in exercise
Build novel and/or varied experiences into an exercise program to 

promote vitalizing effects; use nature (green exercise)

Harness gamification, mobile technology, and music

Friendly exercise competition with a mentor, using real or virtual 

teams or groups to work together in pursuit of an exercise goal; 

consider appropriate mobile applications, smart watches, activity 

trackers, or online supplementary materials; use self-selected 

music before and/or during exercise

Dedicate attention and resources to successful ‘transitions’
Include a specific and defined transition phase during the program 

to promote maintenance of exercise habits

The best exercise ‘Dose’?

Session length
Suggested minimum exercise session length should be 30 min, 

with improved outcomes from sessions 45 min to 1 h in duration

Session frequency
Multiple exercise sessions per week; some sessions may 

be prescribed but not supervised

Program length

10-week program length has been suggested, with effects shown 

from programs as short as 6-weeks; longer programs, where 

feasible, may support efficacy

Training modality
Aerobic and anaerobic both show improvement in mental health 

outcomes; allows for choice in exercise modality

Appropriate measurement protocols
Physical (e.g., body weight, BMI, cardiovascular indicators, 

strength), and mental (e.g., DASS-21, IDS, K10) indicators

Whole-of-campus integration in 

design and delivery

Applying co-design for campus sensitivity

Ensure engagement of key on-campus stakeholders (students, 

medical staff, research experts, student welfare) throughout 

design, delivery, and evaluation process

Safety and wellbeing of mentees
Embed exercise service within campus safety protocols; ensure 

connectivity and responsiveness for those involved

Safety and wellbeing of program providers
Clear reporting protocols (incidents, deterioration); provision of 

clinical supervision for mentors within program

Build the evidence base with 

thorough research and evaluation

Use of best-practice research and reporting strategies
Consider process evaluations (56); adherence to CONSORT 

guidelines (57, 58); integrate comprehensive feasibility studies

Methodological considerations

Consider qualitative and quantitative designs; ecological 

momentary assessment to determine in-program effects; consult 

expert Recommendations for Implementing Change Project (59)

123

https://doi.org/10.3389/fpubh.2023.1104918
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Jeftic et al. 10.3389/fpubh.2023.1104918

Frontiers in Public Health 05 frontiersin.org

A skilled peer mentor may also play a role in supporting our 
second broad consideration in this section—specifically that programs 
are designed and delivered in ways that foster high levels and quality 
of motivation. Self-determination theory [SDT (67)] is a framework 
for understanding human functioning in which it is proposed that 
individuals’ motivation for an activity may vary in strength (i.e., from 
low to high motivation) and quality (i.e., reflecting their ‘reason for 
doing’ something). Researchers have demonstrated, in exercise (68) 
and other related fields (69), that higher quality motivational profiles 
are associated with greater behavioral engagement and persistence, as 
well as other desirable outcomes (e.g., enjoyment, sense of purpose) 
that are key to mental health support (54). These higher quality 
motivational profiles are characterized by strong autonomous (relative 
to controlled) motives. Autonomous motives represent engagement 
in an activity because (a) one derives inherent enjoyment and interest 
from the activity, (b) one feels the activity aligns with their sense of 
self, and/or (c) the activity generates valued outcomes. These motives 
are considered more desirable than those that are more ‘controlled’ in 
nature—such as pursuing an activity because of external pressure, 
guilt, or a desire to obtain reward or avoid punishment.

There are established ways through which program leaders may 
support more autonomous motivational patterns. These methods are 
focused on creating environments that support individuals’ basic 
psychological needs—for autonomy (i.e., a sense of volition), 
competence (i.e., feeling capable in a pursuit), and relatedness (i.e., 
meaningful, close connections to others). For a comprehensive 
overview of practical need-support recommendations in exercise 
settings, see Ntoumanis et al. (55) Briefly though, methods to support 
autonomy within a structured exercise program for students 
experiencing mental health difficulties may include the provision of 
choice regarding exercise timing and modality, inviting questions and 
conversation, and the provision of strong rationales for any program 
recommendations. Competence-supportive techniques may include 
providing adequate challenge, positive reinforcement, recognition of 
progress, and structured goal setting and monitoring. Finally, 
relatedness-support may be facilitated directly using skilled mentors, 
intentional pair- or group-based exercise, and/or specific actions such 
as showing appreciation, listening and empathizing, taking an interest 
in the students’ (mental health, educational, and exercise) progress, 
and accommodating individual’s preferences.

Beyond the use of mentors and motivationally-informed program 
delivery, there are a number of other considerations and behavior 
change techniques that may support program engagement—including 
providing feedback on behavior, demonstration of behaviors, action 
planning with the client, and information about consequences [for a 
list of behavior change techniques, see Michie et al. (70)]. First, it is 
important to comment on the value of exercise goals. Traditionally, 
exercise goal setting recommendations have been focused on 
formulating specific and measurable actions (71). More recently, 
however, evidence has emerged for the benefits of ‘open’, or more 
loosely defined, goals (e.g., “I want to be  more active”). In their 
systematic review and meta-analysis, McEwan et al. (72) reported that 
goal setting interventions are effective for promoting physical activity 
participation regardless of goal specificity. A subsequent program of 
research has demonstrated further support for the benefits of ‘open’ 
(i.e., non-specific or -measurable) exercise goals, particularly when 
individuals are in the early stages of learning or activity adoption [see 
Swann et al. (73)]. Additionally, these goals may be more likely to 

be ‘flexible’ in nature within a population experiencing mental illness. 
In addition to providing program participants with input into their 
exercise goals (i.e., autonomy-support), and providing positive 
feedback relating to goal attainment (i.e., competence-support), 
program leaders may also encourage participants to consider open 
alternatives to the more traditional prescriptive and specific goals (e.g., 
“I’m going to see how many steps I can reach,” or “…to see how many 
new activities I can try”). And, to assist participants in reaching these 
goals, mentors may engage in appropriate planning activities—
focusing not only on how, when, with whom, and where activities will 
be performed, but also ‘if—then’ contingencies (e.g., “if I miss my 
session this week, then I’ll…”). For an overview of planning activities 
with respect to exercise participation, see Sniehotta et  al. (74), or 
Gollwitzer et al. (75).

Other features that may benefit engagement in programs of this 
nature include the appropriate use of variety and novelty during 
structured sessions. There are well-established ‘vitalising’ effects 
associated with expecting and experiencing variety in exercise (76, 
77), and these benefits may be particularly pronounced for those who 
are not regular (i.e., ‘routinised’) exercisers. Moreover, building novel 
and/or varied experiences into an exercise program may also support 
participant adherence [see Sylvester et al. (77)]. In a practical sense, a 
focus on variety in session content may also appeal to those 
participants who form open goals relating to ‘trying out’ different or 
new activities. On a separate theme, it has also been demonstrated—
within what is often referred to as the ‘green exercise’ literature [e.g., 
Pretty et al. (78)]—that exercising in nature may promote exercise 
enjoyment, mood benefits, and self-efficacy [e.g., Lahart et al. (79)]. 
For example, exercising near, or in, water has been shown to reduce 
anxiety (80), which may be  particularly desirable for those 
experiencing mental health difficulties. As such, harnessing the 
natural environment and exposing participants to parks, trees, water, 
and other natural features, may be  a widely feasible program 
consideration (81).

There may also be engagement-related benefits associated with the 
use of gamification principles, mobile technology, and music. 
Gamification involves the application of general elements of game-play 
(e.g., competition, points, unlocking activities or levels) to various 
activities (82, 83). Strategies to accommodate gamification in exercise 
and mental health programs for students on campuses may include 
‘friendly’ exercise competition with a mentor, the use of real or virtual 
teams or groups to work together in pursuit of an exercise goal (e.g., 
“your task is to collectively run 10 kilometers”), unlocking challenges 
at different stages in a program, and/or an activity-based points tally 
that results in program completion or advancements. With or without 
gamification, the use of mobile technology (e.g., activity trackers, smart 
watches, mobile applications) may also encourage engagement-related 
benefits (84). Mobile technology may promote physical activity 
participation and adherence [for an example of an application with 
game play, see Althoff et al. (85)], and may be used to help track 
exercise and provide feedback. Approaches to integrate mobile 
technology in this way should be driven by the provision of choice and 
training for any intended user, as well as being mindful of the potential 
(positive or negative) role of the technology in relation to the user’s 
mental health (86).

There is also an extensive literature demonstrating the benefits of 
using music in exercise [see Karageorghis and Priest (87)]. Music in 
exercise can be  integrated prior to a session or activity to have 
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stimulatory effects, especially in relation to high-intensity exercise 
(88). Asynchronous music can have both stimulatory and motivational 
effects depending on whether stimulatory or motivational music is 
chosen (89, 90). And, in-task synchronous music can assist in an 
individual’s ability to regulate exercise intensity (91). Researchers have 
also demonstrated mental health improvements through the use of 
music therapy [see Keen (92)]. Importantly, music may also provide 
program leaders with an opportunity to cater to participant autonomy 
through user selection of musical accompaniments (93), and could 
contribute indirectly to relatedness-building if music selection is used 
as an opportunity by mentors to explore musical interests.

It is also important to briefly highlight that a ‘successful’ program 
for students with mental health difficulties should also seek to 
encourage behavior change—that is, to stimulate positive exercise 
habits and behaviors outside and beyond the program itself. Many of 
the strategies outlined above are likely to enhance the probability of 
longer-term behavior change at the same time as building in-program 
engagement (e.g., promoting motivation, setting goals and making 
plans). Nevertheless, it is also desirable that programs of this nature 
also feature explicit ‘transition-focused’ content, stages, and strategies. 
An in-program transition phase prior to the ‘removal’ of structured 
programming (i.e., when a student completes the program) is key for 
implementing and retaining lifestyle change (94, 95). Such a phase 
may be targeted towards (a) identifying and overcoming barriers that 
clients may face outside of the program, (b) connecting ‘graduating’ 
participants to those who have previously completed the program and 
who may become exercise partners or groupmates, and (c) building 
‘bridges’ to established community- or other campus-based exercise 
opportunities. Establishing this process before the end of the 
structured program may also enable exercise mentors to physically 
attend community-based sessions alongside participants and to 
actively transition them into such services or facilities.

3.2. Consideration #2: the best exercise 
‘Dose’?

In addition to some of the environmental, interpersonal, and 
perceptual factors that may support engagement in an exercise 
program for students with mental health difficulties, it is also 
important to consider the exercise dose that is recommended to elicit 
meaningful change in mental health outcomes for these individuals. 
We now turn our attention to this issue and draw from the exercise 
prescription literature to inform our considerations. Exercise 
prescription includes a specific plan of physical fitness-related 
activities, often administered by a rehabilitation specialist (e.g., 
exercise physiologist, physiotherapist, physical trainer), and designed 
for a specific purpose. The goals of exercise prescription vary 
according to the patient or client’s needs and health status, and the 
intended or desired health outcome change (i.e., clinician goals). 
When working with students who are experiencing mental health 
problems, a primary goal is to improve their psychological wellbeing 
and mental health; secondary goals may also include increasing 
exercise participation levels, improving physical fitness indicators, 
improving physical health outcomes, and developing a sense of 
community and social support.

In comparison to exercise prescription for physical or movement-
related goals (e.g., increasing range of motion in a joint or overall 

cardiovascular capacity), there can be  more ambiguity regarding 
exercise prescription for a psychologically-framed goal (e.g., 
alleviating anxiety or stress symptoms). However, guidelines regarding 
the preferred exercise treatment plan for individuals with mental 
health challenges have been proposed. It has been recommended that, 
where feasible, a minimum of three exercise sessions are provided per 
week (96), and that in intensive programs up to five sessions per week 
may be provided (97). With respect to session length, it has been 
suggested that, at a minimum, exercise should be  performed for 
30 min, but it has also been reported that improved outcomes may 
be derived from sessions lasting between 45 min and one hour (97–
99). And, in terms of program duration, periods of 4 to 12 weeks in 
length have been suggested (98, 99), with the possibility to achieve 
improved efficacy for client outcomes through longer (e.g., >12-week) 
programs (100). Accordingly, with recognition towards resources and 
time-restraints, an ideal approach for number of sessions, length of 
sessions, and program length may likely be “the longer, the better,” 
where session facilitators may supplement program sessions with 
other exercise programs available on-campus (e.g., 
social competitions).

Physical activity interventions for individuals experiencing mental 
health challenges have utilized a variety of training modalities, and 
there is evidence for the effectiveness of anaerobic (e.g., weight-based) 
and aerobic (e.g., cardiovascular) activities in improving mental health 
outcomes (101, 102). As such, it may be most desirable for program 
leaders to find a balance between the imposition of some best-practice 
program/session structural features (e.g., ‘prescription’ in a classic 
sense) and the provision of autonomy-supportive strategies. For 
example, it is likely to be beneficial to have predetermined structure 
in terms of session length and duration, and for program duration, but 
client engagement and motivation may be boosted if there is also 
scope for client input into specific activities and modality (e.g., 
selecting activity types and time of day, determining variety, selecting 
natural environments and music). Additionally, the inclusion of affect-
based prescription (i.e., exercise that is pleasurable and derives 
pleasant affective experiences) as part of client input can also assist in 
engagement and adherence (103). It is also important here to 
recognize that financial, staffing, and facility restraints may restrict any 
given organization’s capacity to meet best-practice exercise 
prescription recommendations for this population. As such, although 
adhering to these recommendations may increase the likelihood of 
achieving desirable program outcomes, we do not seek to dissuade 
researchers and organizations from developing programs in instances 
when it is known that all of these recommendations cannot be met. 
Indeed, we adopt the guiding principle that “some is better than none, 
and more is better than some” [for recent evidence in support of simple 
messaging such as this around exercise prescription, see Jones et al. 
(104); Nobles et al. (105); and for policy-level support, see Brown et al. 
(106); US Department of Health and Human Services (107)].

One important aspect to consider within the broader issue of 
determining an adequate exercise ‘dose’ is the associated need to 
demonstrate (through assessment) the nature and magnitude of any 
exercise-induced changes in mental health indicators. As a result, 
when considering scheduling and other programming issues, program 
deliverers should be mindful to build in appropriate and sensitive 
health measurement protocols (e.g., at intake, mid-point, and 
completion of the program). These measurements are particularly key 
at the beginning of a program in order to understand a participant’s 
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‘baseline’ on relevant physiological assessments, health assessments, 
and mental health variables, and to inform appropriate exercise 
prescription [e.g., the Preference for and Tolerance of the Intensity of 
Exercise Questionnaire (108)]. Relevant physiological assessments 
may include cardiovascular fitness (e.g., cardiopulmonary exercise 
test, aerobic power index assessment) and strength (e.g., grip strength, 
three-repetition maximum test) testing (109). Health assessments may 
include indicators of metabolic health (e.g., body composition, blood 
pressure, cardiovascular function) (94). Meanwhile, psychological 
instruments that are sensitive to change and appropriate for this 
population may include the Depression, Anxiety, and Stress Scale 
[DASS-21 or DASS-42; Henry and Crawford (110)], the Inventory of 
Depressive Symptomology [IDS-Clinician, IDS-Self Report; or 
Quick-IDS, such as QIDS-Clinician, QIDS-Self Report; Rush et al. 
(111)], the Kessler Psychological Distress Scale [K10; Andrews and 
Slade (112)], the Patient Health Questionnaire (113), the Generalized 
Anxiety Disorder scale (114), and the Major Depressive Inventory 
(115). Clearly, building rapport and showing compassion are key 
qualities for any program coordinator who may be  charged with 
obtaining these assessments—placing individuals through a battery of 
some or all of these tests is potentially demanding and may 
be confronting in some respects [e.g., weight assessment; Alimoradi 
et al. (116)]. That being the case, prior to administering these surveys 
or tests, it would be  valuable to ‘get to know’ the client, perhaps 
through an informal open-ended discussion. Parenthetically, such a 
discussion may also support priorities relating to psychological need 
support, safety, and exercise prescription by way of providing 
information about the participant’s exercise history, preparedness, and 
preferences. The aforementioned assessments, and open-ended 
discussions, can also help the exercise mentor provide a more tailored 
‘dose’ (e.g., time spent exercising within and outside of the program) 
of exercise for each individual.

3.3. Consideration #3: whole-of-campus 
integration in design and delivery

University and other higher education campuses are culturally 
and vocationally diverse environments, housing students, academic 
and administrative staff, and services and providers (e.g., medical 
facilities, social hubs, student body representation, sport and 
recreational clubs and facilities). As a result of this diversity within and 
across campuses, it is unlikely that there exists an effective ‘one size fits 
all’ approach to the development and delivery of exercise programs 
designed to support students experiencing mental health difficulties. 
Accordingly, in order to optimize program feasibility and effectiveness, 
and to appropriately address the needs of stakeholders and end users, 
a process of ‘co-design’ may be a desirable program feature. Co-design 
is an increasingly popular implementation method within health 
promotion settings (117, 118). Health promotion settings on campus 
are likely to include (for example) a medical center, psychological 
services, and sports and recreation services. Individuals within each 
of these settings should be involved with program design, alongside 
other student wellbeing initiatives that may be offered on-campus 
(e.g., interventions targeting stress, peer support, academic 
engagement, and other lifestyle behaviors such as sleep or alcohol 
intake).” Although specific co-design stages and recommendations 
vary between (the many) frameworks available in the literature, there 

are often consistent themes that pervade these models. Boyd et al. 
(119), for example, outlined six core elements in their co-design 
process, each of which involves discussion with stakeholders and 
end-users: (1) engage, (2) plan, (3) explore, (4) develop, (5) decide, 
and (6) change. Similarly, Eyles and colleagues (120) outline their 
six-step process involving the assessment of evidence and user needs, 
development of the intervention or service, and prototype and pilot 
testing with continuous feedback. Key to the conduct of co-design, 
therefore, are recommendations to meaningfully engage with relevant 
stakeholders, respond to this engagement, and to regularly repeat this 
process throughout the development and delivery (and optimization) 
of a health service or program.

In the case of an exercise program for students with mental health 
difficulties, initial co-design activities may focus on devising the scope 
of the program, searching relevant literature, and soliciting 
information—through focus groups or one-to-one discussion—from 
students, student bodies and representatives, medical personnel, and 
campus services relating to sport, recreation, disability [also see, in a 
related sense, ‘co-production’; Smith and Wightman (121)], minority 
groups, and student wellness. These groups should also be consulted 
regularly through any subsequent planning and development stage, 
with a focus on driving feasibility, acceptability, reach, inclusivity, and 
accounting for student experiences stemming from intersectionality 
considerations (122). It would also be valuable at this stage to seek 
input from diverse populations on campus regarding people’s 
experiences of any similar programs (previously or on other campuses 
or in other workplaces). This stage also provides an opportunity for 
groups to ensure the program provides connectedness to the cohort it 
represents, and that it reflects the university culture (e.g., through the 
name of the program). Importantly, in a robust co-design process, 
these consultation activities continue well beyond the preparatory 
phase of an intervention or program, and are maintained with the 
purpose of seeking feedback and continual improvement (123). When 
these co-design processes operate most effectively [e.g., Move with 
Recovery (124), Staying Strong Toolbox (125), or Girls Active program 
(126)], they increase the likelihood of developing a service that is built 
on previous successful programs, is tailored to the host institution, 
meets the needs of stakeholders and end users, and is integrated 
within and implemented alongside existing on-campus (e.g., medical, 
psychological, counseling, disability support, health and safety, and 
recreation) services.

While considering the importance of integrating exercise with 
existing on-campus services, it is necessary to comment on the value 
that a ‘connected’ exercise service brings in supporting student safety 
and wellbeing. First, by building input from experts in student welfare 
into a co-design process, program leaders may be more likely to avoid 
pitfalls with respect to student safety and wellbeing [e.g., ensuring 
adequate insurance, screening, referral pathways, and facilities; see, for 
example, Hetrick et al. (127)]. In addition, by embedding an exercise 
service alongside existing safety and wellness groups on campus, 
program leaders ensure greater connectivity and responsiveness for 
those involved [see, for example, Thompson et  al. (128)]. The 
completion of mental health first aid courses,1 or equivalent, is a 
critically important training requirement for those involved in the 
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delivery and management of such a program (129). Clearly, in 
developing a program that supports students who may be experiencing 
severe mental illness, suicide (and other critical incident) risk is an 
important consideration. These risks may be mitigated through the 
identification of suicidal ideation and harmful behaviors, and through 
well-documented contingency plans for people who display suicidal 
tendencies at any stage of program involvement.

With the purpose of ensuring participant safety and efficient 
reporting protocols (e.g., in the case of deterioration, missed exercise 
sessions, crises or critical incidents, or for onward referral), exercise 
mentors and program leaders should be closely connected to other 
medical, student welfare, and mental health professionals. And, a 
program structure should be  implemented that allows for a clear 
reporting chain for any adverse incidents (e.g., through critical 
incidence reports passed onto the program coordinator). In the case 
of the pilot program of this nature currently underway at The 
University of Western Australia, for instance, a program advisory 
group with representatives from these groups meets regularly, and 
efficient bi-directional referral and reporting is possible between the 
exercise program, student medical center, student psychological 
services, and all other health and welfare programs on campus. Finally, 
it is important to note that the risk of harm within programs of this 
nature is not limited only to clients (e.g., through self-harm), but also 
extends to those in a support role (e.g., program coordinators, exercise 
mentors) by way of negative psychological impact, compassion 
fatigue, or distress (130). Any exercise mentors involved in the 
program should be guided with self-care strategies and plans, and 
provided with an opportunity for clinical supervision [e.g., meeting 
regularly with a professional to discuss casework and other 
professional issues in a structured way; Milne (131)]. A program lead, 
such as an Exercise Physiologist (132), would also insulate mentors 
and enable them to share client- or program-related concerns.

3.4. Consideration #4: build the evidence 
base with thorough research and 
evaluation

Our final consideration relates to the role of researchers (and 
research) in the development and optimization of such exercise 
programs. It is a recognized priority in health promotion settings that 
researchers provide robust evaluation evidence regarding program 
feasibility and effectiveness—such activity is valuable not least because 
it aids with increasing the effectiveness and pace of uptake of complex 
interventions (133). Given that the academic literature regarding 
on-campus exercise programs for students with mental health 
challenges is at a developmental stage, there are important gaps in our 
knowledge about the implementation and efficacy of such 
interventions. Broad considerations in this respect include the need to 
demonstrate the effects of different program structures, exercise ‘doses’, 
and delivery styles on primary (i.e., mental health symptomatology) 
and secondary (e.g., social support, academic engagement, flourishing) 
outcomes. Researchers seeking to demonstrate these effects through, 
for example, randomized controlled trials, would be encouraged to 
pre-register their efforts, integrate process evaluation protocols into the 
design of such work (56), and adhere to best-practice design, analysis, 
and reporting standards [i.e., Consolidated Standards of Reporting 
Trials; Schulz et  al. (57); Grant et  al. (134)]. Similarly, given that 

programs of this nature are yet to become commonplace on university 
and other higher education campuses, there is significant scope for 
research focused on assessing feasibility [see Eldridge et al. (58); and 
for an example of such work, deJonge et al. (135)], implementation 
issues [e.g., Glasgow et al. (136)], implementation-effectiveness hybrid 
questions [see Curran et al. (137); Landes et al. (138)], and important 
considerations regarding the sustainability, scale-up, and scale-out [for 
an overview and example, see Aarons et al. (139); Smith et al. (140)] of 
programs of this nature. Program of this nature also provide the 
opportunity for collaboration through the integration of researchers in 
various fields including behavioral science (e.g., those housed in 
population health, psychology, public health, medicine, kinesiology, 
etc.), physiology, and implementation science.

There are important recommendations within the implementation 
science literature that may also aid in the design and development of 
research relating to these programs. For example, the 73 implementation 
strategies outlined in the Expert Recommendations for Implementing 
Change Project may provide a platform that (a) helps inform the design 
of engaging and effective programs in this area (59), and (b) provides 
insight into evaluation targets for researchers and identifies methods for 
program optimization. Finally, it is worth briefly commenting on the 
potential design of such evaluation activity. Intuitively, many researchers 
often consider quantitative, pre-and-post, controlled designs when 
seeking to demonstrate effectiveness of a program or service. 
Notwithstanding the value of such work, it is also beneficial to develop 
research protocols that are more sensitive to change and that provide 
more in-depth insight into participants’ experiences in such programs. 
To achieve greater sensitivity to change, repeated measures assessments 
[e.g., ecological momentary assessments built around weekly session 
attendance; see, for example, Furzer et al. (141)] may provide insight into 
fluctuations in exercise experiences and mental health symptoms, as well 
as the inter-relations between those trajectories (142). And, to enable 
better insight into participants’ experiences, qualitative approaches may 
be best suited to provide researchers with an ability to understand how, 
when, and why these programs work (or do not work) at their best [see, 
for example, Budden et al. (143), More et al. (144), DeJonge et al. (135), 
or Ashdown-Franks et al. (52)].

4. Conclusion

Young adults experience significant mental health challenges 
during what is a key developmental period and a critical time for the 
diagnosis of mental illness. Many young adults are enrolled as students 
in tertiary or post-secondary educational institutions, and there is 
evidence that the prevalence of mental health difficulties may 
be heightened in this cohort. Aligned with, and likely a result of, the 
prevalence of mental health challenges for this population, there are 
also often lengthy wait-lists for consultation with mental health 
professionals. The efforts of researchers, clinicians, and mental health 
professionals should, therefore, be concentrated on finding ways to 
support students’ mental health and offer effective treatment pathways 
for mental illness. One such treatment option is the provision of 
structured exercise services; however, programs of this kind are not 
commonplace on higher education campuses. The few programs that 
are reported in the literature have demonstrated the feasibility and 
potential effectiveness of exercise services, but guidelines and robust 
research evidence to inform the development of such programs is 
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currently lacking. Drawing from psychology, exercise physiology and 
prescription, behavior change, and implementation science literatures, 
we offered four broad considerations for the development, delivery, 
and evaluation of such programs. These considerations are not 
intended to be an exhaustive list of all necessary structural or delivery 
issues. We  anticipate there will be  several additional (e.g., 
administrative or idiosyncratic) considerations beyond the ones 
we present below for those seeking to develop interventions of this 
kind. However, we consider these issues important to be mindful of in 
a general sense. We  hope that our work contributes to a more 
coordinated effort to share expertise and resources in this area, and to 
support more efficient program design. Ultimately, our goal is that 
work contributes toward a more concerted approach to exercise 
support services for higher education students, and aids student 
mental health, personal development, and academic engagement.

Author contributions

IJ wrote the initial draft of the manuscript, organized co-authors 
editing, implemented changes, and assisted in the development of 

one of the existing programs mentioned in the manuscript. BF, JD, 
KW, CB, TB, MR, BK, BB, IF, CS, MJ, and BJ all read and provided 
detailed feedback on the manuscript. All authors have read and 
approved the final manuscript.

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the 
authors and do not necessarily represent those of their affiliated 
organizations, or those of the publisher, the editors and the 
reviewers. Any product that may be evaluated in this article, or 
claim that may be made by its manufacturer, is not guaranteed or 
endorsed by the publisher.

References
 1. James SL, Abate D, Abate KH, Abay SM, Abbafati C, Abbasi N, et al. Global, 

regional, and national incidence, prevalence, and years lived with disability for 354 
diseases and injuries for 195 countries and territories, 1990-2017: a systematic analysis 
for the global burden of disease study 2017. Lancet. (2018) 392:1789–858. doi: 10.1016/
S0140-6736(18)32279-7

 2. Australian Bureau of Statistics. (2018). National Health Survey First Results 
2017-18. National Health Survey 2017-18. F00-F99. Available at: https://www.abs.gov.
au/statistics/health/health-conditions-and-risks/national-health-survey-first-results/
latest-release (Accessed August 1, 2022)

 3. McCance-Katz EF. The National Survey on Drug Use and Health: 2017. Rockville: 
Substance Abuse and Mental Health Services Administration (2019).

 4. McManus S, Bebbington P, Jenkins R, Brugha T. Mental Health and Wellbeing in 
England: Adult Psychiatric Morbidity survey 2014. (Leeds: NHS Digital) (2016).

 5. Mental Health Commission of Canada. (2013). Making the case for investing in 
mental health in Canada. Available at: https://mentalhealthcommission.ca/resource/
making-the-case-for-investing-in-mental-health-in-canada/

 6. Blanco C, Okuda M, Wright C, Hasin DS, Grant BF, Liu S-M, et al. Mental health 
of college students and their non-college-attending peers: results from the National 
Epidemiologic Study on alcohol and related conditions. Arch Gen Psychiatry. (2008) 
65:1429–37. doi: 10.1001/archpsyc.65.12.1429

 7. Orygen The National Centre of Excellence in Youth Mental Health. Under the 
Radar. Melbourne: The mental health of Australian university students (2017).

 8. Eisenberg D, Lipson SK, Ceglarek P, Kern A, Phillips MV. “College student 
mental health,” in Promoting Behavioral Health and Reducing Risk Among College 
Students. Eds. MD Cimini and EM Rivero. New York, NY: Routledge (2018):7586.

 9. Lim H, Heckman SJ, Letkiewicz JC, Montalto CP. Financial stress, self-efficacy, and 
financial help-seeking behavior of college students. Finan Counsel Plan. (2014) 25:148.

 10. Oei TPS, Notowidjojo F. Depression and loneliness in overseas students. Int J Soc 
Psychiatry. (1990) 36:121–30. doi: 10.1177/002076409003600205

 11. Wing RR, Phelan S, Tate D. The role of adherence in mediating the relationship 
between depression and health outcomes. J Psychosom Res. (2002) 53:877–81. doi: 
10.1016/S0022-3999(02)00315-X

 12. Scott KM, Lim C, Al-Hamzawi A, Alonso J, Bruffaerts R, Caldas-de-Almeida JM, 
et al. Association of Mental Disorders with Subsequent Chronic Physical Conditions: 
world mental health surveys from 17 countries. JAMA Psychiat. (2016) 73:150–8. doi: 
10.1001/jamapsychiatry.2015.2688

 13. Goldman-Mellor SJ, Caspi A, Harrington H, Hogan S, Nada-Raja S, Poulton R, 
et al. Suicide attempt in young people: a signal for long-term health care and social 
needs. JAMA Psychiat. (2014) 71:119–27. doi: 10.1001/jamapsychiatry.2013.2803

 14. Kerr DCR, Capaldi DM. Young men’s intimate partner violence and relationship 
functioning: long-term outcomes associated with suicide attempt and aggression in 
adolescence. Psychol Med. (2011) 41:759–69. doi: 10.1017/S0033291710001182

 15. Bruffaerts R, Mortier P, Kiekens G, Auerbach RP, Cuijpers P, Demyttenaere K, et al. 
Mental health problems in college freshmen: prevalence and academic functioning. J 
Affect Disord. (2018) 225:97–103. doi: 10.1016/j.jad.2017.07.044

 16. Pritchard ME, Wilson GS. Using emotional and social factors to predict student 
success. J Coll Stud Dev. (2003) 44:18–28. doi: 10.1353/csd.2003.0008

 17. Salzer MS. A comparative study of campus experiences of college students with 
mental illnesses versus a general college sample. J Am Coll Heal. (2012) 60:1–7. doi: 
10.1080/07448481.2011.552537

 18. Auerbach RP, Alonso J, Axinn WG, Cuijpers P, Ebert DD, Green JG, et al. Mental 
disorders among college students in the World Health Organization world mental health 
surveys. Psychol Med. (2016) 46:2955–70. doi: 10.1017/S0033291716001665

 19. Department for Education. (2020). Higher education statistics: Student data. 
Available at: https://www.dese.gov.au/higher-education-statistics/student-data (Accessed 
May 5, 2022)

 20. Eurostat. (2018). Share of those aged between 15 to 64 with tertiary educational 
attainment in selected European countries in 2020. Available at: https://ec.europa.eu/eurostat/
statistics-explained/index.php?title=Tertiary_education_statistics (Accessed May 5, 2022)

 21. Hussar B, Zhang J, Hein S, Wang K, Roberts A, Cui J, et al. The Condition of 
Education 2020 (NCES 2020-144). U.S. Department of Education. Washington, DC: 
National Center for Education Statistics. (2020). Available online at: https://nces.ed.gov/
pubsearch/pubsinfo.asp?pubid=2020144. (Accessed May 5, 2022).

 22. MEXT. Overview of the Ministry of Education, Culture, Sports, Science and 
Technology. Japan. (2018). Available online at: https://www.mext.go.jp/en/about/
pablication/__icsFiles/afieldfile/2019/03/13/1374478_001.pdf. (Accessed May 3, 2022).

 23. Shannonhouse L, Lin Y-WD, Shaw K, Wanna R, Porter M. Suicide intervention 
training for college staff: program evaluation and intervention skill measurement. J 
Am Coll Heal. (2017) 65:450–6. doi: 10.1080/07448481.2017.1341893

 24. Bettis AH, Coiro MJ, England J, Murphy LK, Zelkowitz RL, Dejardins L, et al. 
Comparison of two approaches to prevention of mental health problems in college 
students: enhancing coping and executive function skills. J Am  Coll Heal. (2017) 
65:313–22. doi: 10.1080/07448481.2017.1312411

 25. Dunbar MS, Sontag-Padilla L, Ramchand R, Seelam R, Stein BD. Mental health 
service utilization among lesbian, gay, bisexual, and questioning or queer college 
students. J Adolesc Health. (2017) 61:294–301. doi: 10.1016/j.jadohealth.2017.03.008

 26. Stanton R, Rosenbaum S, Kalucy M, Reaburn P, Happell B. A call to action: 
exercise as treatment for patients with mental illness. Aust J Prim Health. (2015) 21:120. 
doi: 10.1071/PY14054

 27. Sancassiani F, Machado S, Preti A. Physical activity, exercise and sport programs 
as effective therapeutic tools in psychosocial rehabilitation. Clin Pract Epidemiol Ment 
Health. (2018) 14:6–10. doi: 10.2174/1745017901814010006

 28. Battaglia C, di Cagno A, Fiorilli G, Giombini A, Borrione P, Baralla F, et al. 
Participation in a 9-month selected physical exercise programme enhances psychological 

128

https://doi.org/10.3389/fpubh.2023.1104918
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1016/S0140-6736(18)32279-7
https://doi.org/10.1016/S0140-6736(18)32279-7
https://www.abs.gov.au/statistics/health/health-conditions-and-risks/national-health-survey-first-results/latest-release
https://www.abs.gov.au/statistics/health/health-conditions-and-risks/national-health-survey-first-results/latest-release
https://www.abs.gov.au/statistics/health/health-conditions-and-risks/national-health-survey-first-results/latest-release
https://mentalhealthcommission.ca/resource/making-the-case-for-investing-in-mental-health-in-canada/
https://mentalhealthcommission.ca/resource/making-the-case-for-investing-in-mental-health-in-canada/
https://doi.org/10.1001/archpsyc.65.12.1429
https://doi.org/10.1177/002076409003600205
https://doi.org/10.1016/S0022-3999(02)00315-X
https://doi.org/10.1001/jamapsychiatry.2015.2688
https://doi.org/10.1001/jamapsychiatry.2013.2803
https://doi.org/10.1017/S0033291710001182
https://doi.org/10.1016/j.jad.2017.07.044
https://doi.org/10.1353/csd.2003.0008
https://doi.org/10.1080/07448481.2011.552537
https://doi.org/10.1017/S0033291716001665
https://www.dese.gov.au/higher-education-statistics/student-data
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Tertiary_education_statistics
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Tertiary_education_statistics
https://nces.ed.gov/pubsearch/pubsinfo.asp?pubid=2020144
https://nces.ed.gov/pubsearch/pubsinfo.asp?pubid=2020144
https://www.mext.go.jp/en/about/pablication/__icsFiles/afieldfile/2019/03/13/1374478_001.pdf
https://www.mext.go.jp/en/about/pablication/__icsFiles/afieldfile/2019/03/13/1374478_001.pdf
https://doi.org/10.1080/07448481.2017.1341893
https://doi.org/10.1080/07448481.2017.1312411
https://doi.org/10.1016/j.jadohealth.2017.03.008
https://doi.org/10.1071/PY14054
https://doi.org/10.2174/1745017901814010006


Jeftic et al. 10.3389/fpubh.2023.1104918

Frontiers in Public Health 10 frontiersin.org

well-being in a prison population. Crim Behav Ment Health. (2014) 25:343–54. doi: 
10.1002/cbm.1922

 29. Mandolesi L, Polverino A, Montuori S, Foti F, Ferraioli G, Sorrentino P, et al. 
Effects of physical exercise on cognitive functioning and wellbeing: biological and 
psychological benefits. Front Psychol. (2018) 9:509. doi: 10.3389/fpsyg.2018.00509

 30. Stonerock GL, Hoffman BM, Smith PJ, Blumenthal JA. Exercise as treatment for 
anxiety: systematic review and analysis. Ann Behav Med. (2015) 49:542–56. doi: 10.1007/
s12160-014-9685-9

 31. Stubbs B, Vancampfort D, Rosenbaum S, Firth J, Cosco T, Veronese N, et al. An 
examination of the anxiolytic effects of exercise for people with anxiety and stress-
related disorders: a meta-analysis. Psychiatry Res. (2017) 249:102–8. doi: 10.1016/j.
psychres.2016.12.020

 32. Jayakody K, Gunadasa S, Hosker C. Exercise for anxiety disorders: systematic 
review. Br J Sports Med. (2013) 48:187–96. doi: 10.1136/bjsports-2012-091287

 33. Frederiksen KP, Stavestrand SH, Venemyr SK, Sirevåg K, Hovland A. Physical 
exercise as an add-on treatment to cognitive behavioural therapy for anxiety: a 
systematic review. Behav Cogn Psychother. (2021) 49:626–40. doi: 10.1017/
S1352465821000126

 34. Association AP. Clinical Practice Guideline for the Treatment of Depression Across 
Three Age Cohorts. Washington, DC: Author (2019).

 35. Ravindran A, Balneaves LG, Faulkner G, Ortiz A, McIntosh D, Morehouse RL, 
et al. Canadian network for mood and anxiety treatments (CANMAT) 2016 clinical 
guidelines for the management of adults with major depressive disorder: section 5. 
Complementary and alternative medicine treatments. Can J Psychiatry. (2016) 
61:576–87. doi: 10.1177/0706743716660290

 36. Blumenthal JA, Babyak MA, Doraiswamy PM, Watkins L, Hoffman BM, Barbour 
KA, et al. Exercise and pharmacotherapy in the treatment of major depressive disorder. 
Psychosom Med. (2007) 69:587–96. doi: 10.1097/PSY.0b013e318148c19a

 37. Kvam S, Kleppe CL, Nordhus IH, Hovland A. Exercise as a treatment for 
depression: a meta-analysis. J Affect Disord. (2016) 202:67–86. doi: 10.1016/j.
jad.2016.03.063

 38. More A, Jackson B, Dimmock JA, Thornton AL, Colthart A, Furzer BJ. Exercise in 
the treatment of youth substance use disorders: review and recommendations. Front 
Psychol. (2017) 8:1839. doi: 10.3389/fpsyg.2017.01839

 39. Mittal VA, Vargas T, Osborne KJ, Dean D, Gupta T, Ristanovic I, et al. Exercise 
treatments for psychosis: a review. Curr Treat Options Psychiatry. (2017) 4:152–66. doi: 
10.1007/s40501-017-0112-2

 40. Ashdown-Franks G, Pilieci C, Sabiston CM. Chapter 33 - physical activity and 
exercise in the pathophysiology and treatment of bipolar disorder In: J Quevedo and AF 
Carvalho, editors. Vieta EBT-N of BD. Cambridge, MA: Academic Press (2021). 373–81.

 41. Hegberg NJ, Hayes JP, Hayes SM. Exercise intervention in PTSD: a narrative review 
and rationale for implementation. Front Psych. (2019) 10:133. doi: 10.3389/
fpsyt.2019.00133

 42. Girdler SJ, Confino JE, Woesner ME. Exercise as a treatment for schizophrenia: a 
review. Psychopharmacol Bull. (2019) 49:56–69.

 43. Acevedo EO. The Oxford Handbook of Exercise Psychology. New York: Oxford 
University Press (2012).

 44. Ekkekakis P. Routledge Handbook of Physical Activity and Mental Health. London: 
Taylor & Francis Group (2013).

 45. Smith PJ, Merwin RM. The role of exercise in Management of Mental Health 
Disorders: an integrative review. Annu Rev Med. (2021) 72:45–62. doi: 10.1146/annurev-
med-060619-022943

 46. Nguyen-Michel ST, Unger JB, Hamilton J, Spruijt-Metz D. Associations between 
physical activity and perceived stress/hassles in college students. Stress Health. (2006) 
22:179–88. doi: 10.1002/smi.1094

 47. Memon AR, Gupta CC, Crowther ME, Ferguson SA, Tuckwell GA, Vincent GE. 
Sleep and physical activity in university students: a systematic review and meta-analysis. 
Sleep Med Rev. (2021) 58:101482. doi: 10.1016/j.smrv.2021.101482

 48. Yazici AB, Gul M, Yazici E, Gul GK. Tennis enhances well-being in university 
students. Ment Illn. (2016) 8:6510. doi: 10.4081/mi.2016.6510

 49. Jaworska N, De Somma E, Fonseka B, Heck E, MacQueen GM. Mental health 
services for students at postsecondary institutions: a national survey. Can J Psychiatry. 
(2016) 61:766–75. doi: 10.1177/0706743716640752

 50. Cunningham CE, Zipursky RB, Christensen BK, Bieling PJ, Madsen V, Rimas H, 
et al. Modeling the mental health service utilization decisions of university 
undergraduates: a discrete choice conjoint experiment. J Am  Coll Heal. (2017) 
65:389–99. doi: 10.1080/07448481.2017.1322090

 51. deJonge ML, Omran J, Faulkner GE, Sabiston CM. University students’ and 
clinicians’ beliefs and attitudes towards physical activity for mental health. Ment Health 
Phys Act. (2020) 18:100316. doi: 10.1016/j.mhpa.2019.100316

 52. Ashdown-Franks G, DeJonge M, Arbour-Nicitopoulos KP, Sabiston CM. 
Exploring the feasibility and acceptability of a physical activity programme for 
individuals with serious mental illness: a case study. Qual Res Sport Exerc Health. (2022) 
14:6. doi: 10.1080/2159676X.2021.2019098

 53. Muir IL, Munroe-Chandler KJ, Loughead TM, Sutherland CA, Hawksley KG. The 
UWorkItOut UWin program: improving university students’ psychological distress 
through physical activity. Int J Kinesiol Sports Sci. (2020) 8:36. doi: 10.7575/aiac.
ijkss.v.8n.3p.36

 54. Keeler LA, Skidmore B, Leenstra T, MacDonald JR, Stewart D. Treating university 
students’ depression using physical activity with peers: two field-based quasi-
experiments grounded in the self-determination theory. J College Stud Psychother. (2019) 
35:205–23. doi: 10.1080/87568225.2019.1660293

 55. Ntoumanis N, Carr RM, Hall LH, Gucciardi DF, Thøgersen-Ntoumani C, 
Kwasnicka D, et al. Dyadic interventions to promote physical activity and reduce 
sedentary behaviour: systematic review and meta-analysis. Health Psychol Rev. (2018) 
13:91–109. doi: 10.1080/17437199.2018.1532312

 56. Moore GF, Audrey S, Barker M, Bond L, Bonell C, Hardeman W, et al. Process 
evaluation of complex interventions: Medical Research Council guidance. BMJ. (2015) 
350:h1258–8. doi: 10.1136/bmj.h1258

 57. Schulz KF, Altman DG, Moher D. CONSORT 2010 statement: updated guidelines 
for reporting parallel group randomised trials. BMJ. (2010) 340:c332. doi: 10.1136/bmj.
c332

 58. Eldridge SM, Chan CL, Campbell MMJ, Bond CM, Hopewell S, Thabane L, et al. 
CONSORT 2010 statement: extension to randomised pilot and feasibility trials. Pilot 
Feasibil Stud. (2016) 2:1–32. doi: 10.1186/s40814-016-0105-8

 59. Powell BJ, Waltz TJ, Chinman MJ, Damschroder LJ, Smith JL, Matthieu MM, et al. 
A refined compilation of implementation strategies: results from the expert 
recommendations for implementing change (ERIC) project. Implement Sci. (2015) 10:21. 
doi: 10.1186/s13012-015-0209-1

 60. Carpiniello B, Primavera D, Pilu A, Vaccargiu N, Pinna F. Physical activity and 
mental disorders: a case–control study on attitudes, preferences and perceived barriers 
in Italy. J Ment Health. (2013) 22:492–500. doi: 10.3109/09638237.2013.815330

 61. Martin Ginis KA, Nigg CR, Smith AL. Peer-delivered physical activity 
interventions: an overlooked opportunity for physical activity promotion. Transl Behav 
Med. (2013) 3:434–43. doi: 10.1007/s13142-013-0215-2

 62. Lederman O, Grainger K, Stanton R, Douglas A, Gould K, Perram A, et al. 
Consensus statement on the role of accredited exercise physiologists within the 
treatment of mental disorders: a guide for mental health professionals. Australas 
Psychiatry. (2016) 24:347–51. doi: 10.1177/1039856216632400

 63. Leenstra T, Keeler L, Arthur-Cameselle J, Russell K. The peer mentor experience 
in a physical activity intervention for mental health. Mentor Tutor Partnership Learn. 
(2019) 27:68–87. doi: 10.1080/13611267.2019.1583410

 64. Reddan G. The role of work-integrated learning in developing students’ perceived 
work self-efficacy. Asia-Pacific J Cooper Educ. (2016) 17:423–36.

 65. Glazzard J, Rose A, Ogilvie P. The impact of peer mentoring on students’ physical 
activity and mental health. J Public Ment Health. (2021) 20:122–31. doi: 10.1108/
JPMH-10-2018-0073

 66. Mead S, Hilton D, Curtis L. Peer support: a theoretical perspective. Psychiatr 
Rehabil J. (2001) 25:134–41. doi: 10.1037/h0095032

 67. Deci EL, Ryan RM. “Self-Determination Theory,” in Handbook of theories of social 
psychology. eds. PAM  Van Lange, AW Kruglanski and ET Higgins. (Sage Publications 
Ltd) (2012) 416–436. 

 68. Wilson PM, Mack DE, Grattan KP. Understanding motivation for exercise: a 
self-determination theory perspective. Can Psychol. (2008) 49:250–6. doi: 10.1037/
a0012762

 69. Roth G. “Beyond the quantity of motivation: quality of motivation in self-
determination theory,” in Social Psychol Action. eds. K Sassenberg and MLW Vliek. 
Springer, Cham (2019):39–49.

 70. Michie S, Wood CE, Johnston M, Abraham C, Francis J, Hardeman W. Behaviour 
change techniques: the development and evaluation of a taxonomic method for 
reporting and describing behaviour change interventions (a suite of five studies 
involving consensus methods, randomised controlled trials and analysis of qualitative 
data). Health Technol Assess. (2015) 19:1–188. doi: 10.3310/hta19990

 71. Bovend’Eerdt TJH, Botell RE, Wade DT. Writing SMART rehabilitation goals and 
achieving goal attainment scaling: a practical guide. Clin Rehabil. (2009) 23:352–61. doi: 
10.1177/0269215508101741

 72. McEwan D, Harden SM, Zumbo BD, Sylvester BD, Kaulius M, Ruissen GR, et al. 
The effectiveness of multi-component goal setting interventions for changing physical 
activity behaviour: a systematic review and meta-analysis. Health Psychol Rev. (2015) 
10:67–88. doi: 10.1080/17437199.2015.1104258

 73. Swann C, Rosenbaum S, Lawrence A, Vella SA, McEwan D, Ekkekakis P. Updating 
goal-setting theory in physical activity promotion: a critical conceptual review. Health 
Psychol Rev. (2020) 15:34–50. doi: 10.1080/17437199.2019.1706616

 74. Sniehotta FF, Schwarzer R, Scholz U, Schüz B. Action planning and coping 
planning for long-term lifestyle change: theory and assessment. Eur J Soc Psychol. (2005) 
35:565–76. doi: 10.1002/ejsp.258

 75. Gollwitzer PM, Fujita K, Oettingen G. “Planning and the implementation of goals,” 
in Handbook of self-regulation: Research, theory, and applications. Eds. RF Baumeister 
and KD Vohs. (New York: Guilford Press) (2004):211–228.

129

https://doi.org/10.3389/fpubh.2023.1104918
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1002/cbm.1922
https://doi.org/10.3389/fpsyg.2018.00509
https://doi.org/10.1007/s12160-014-9685-9
https://doi.org/10.1007/s12160-014-9685-9
https://doi.org/10.1016/j.psychres.2016.12.020
https://doi.org/10.1016/j.psychres.2016.12.020
https://doi.org/10.1136/bjsports-2012-091287
https://doi.org/10.1017/S1352465821000126
https://doi.org/10.1017/S1352465821000126
https://doi.org/10.1177/0706743716660290
https://doi.org/10.1097/PSY.0b013e318148c19a
https://doi.org/10.1016/j.jad.2016.03.063
https://doi.org/10.1016/j.jad.2016.03.063
https://doi.org/10.3389/fpsyg.2017.01839
https://doi.org/10.1007/s40501-017-0112-2
https://doi.org/10.3389/fpsyt.2019.00133
https://doi.org/10.3389/fpsyt.2019.00133
https://doi.org/10.1146/annurev-med-060619-022943
https://doi.org/10.1146/annurev-med-060619-022943
https://doi.org/10.1002/smi.1094
https://doi.org/10.1016/j.smrv.2021.101482
https://doi.org/10.4081/mi.2016.6510
https://doi.org/10.1177/0706743716640752
https://doi.org/10.1080/07448481.2017.1322090
https://doi.org/10.1016/j.mhpa.2019.100316
https://doi.org/10.1080/2159676X.2021.2019098
https://doi.org/10.7575/aiac.ijkss.v.8n.3p.36
https://doi.org/10.7575/aiac.ijkss.v.8n.3p.36
https://doi.org/10.1080/87568225.2019.1660293
https://doi.org/10.1080/17437199.2018.1532312
https://doi.org/10.1136/bmj.h1258
https://doi.org/10.1136/bmj.c332
https://doi.org/10.1136/bmj.c332
https://doi.org/10.1186/s40814-016-0105-8
https://doi.org/10.1186/s13012-015-0209-1
https://doi.org/10.3109/09638237.2013.815330
https://doi.org/10.1007/s13142-013-0215-2
https://doi.org/10.1177/1039856216632400
https://doi.org/10.1080/13611267.2019.1583410
https://doi.org/10.1108/JPMH-10-2018-0073
https://doi.org/10.1108/JPMH-10-2018-0073
https://doi.org/10.1037/h0095032
https://doi.org/10.1037/a0012762
https://doi.org/10.1037/a0012762
https://doi.org/10.3310/hta19990
https://doi.org/10.1177/0269215508101741
https://doi.org/10.1080/17437199.2015.1104258
https://doi.org/10.1080/17437199.2019.1706616
https://doi.org/10.1002/ejsp.258


Jeftic et al. 10.3389/fpubh.2023.1104918

Frontiers in Public Health 11 frontiersin.org

 76. Dimmock J, Jackson B, Podlog L, Magaraggia C. The effect of variety expectations 
on interest, enjoyment, and locus of causality in exercise. Motiv Emot. (2013) 37:146–53. 
doi: 10.1007/s11031-012-9294-5

 77. Sylvester BD, Jackson B, Beauchamp MR. Chapter five - the effects of variety and 
novelty on physical activity and healthy nutritional behaviors In: AJ Elliot, editor. 
Advances in Motivation Science. Amsterdam: Elsevier (2018). 169–202.

 78. Pretty J, Peacock J, Sellens M, Griffin M. The mental and physical health outcomes 
of green exercise. Int J Environ Health Res. (2005) 15:319–37. doi: 
10.1080/09603120500155963

 79. Lahart I, Darcy P, Gidlow C, Calogiuri G. The effects of Green exercise on physical 
and mental wellbeing: a systematic review. Int J Environ Res Public Health. (2019) 
16:1352. doi: 10.3390/ijerph16081352

 80. Bowler DE, Buyung-Ali LM, Knight TM, Pullin AS. A systematic review of 
evidence for the added benefits to health of exposure to natural environments. BMC 
Public Health. (2010) 10:1–10. doi: 10.1186/1471-2458-10-456

 81. Bélanger M, Gallant F, Doré I, O’Loughlin JL, Sylvestre M-P, Abi Nader P, et al. 
Physical activity mediates the relationship between outdoor time and mental health. 
Prev Med Rep. (2019) 16:101006. doi: 10.1016/j.pmedr.2019.101006

 82. Fitzgerald M, Ratcliffe G. Serious games, gamification, and serious mental illness: 
a scoping review. Psychiatr Serv. (2020) 71:170–83. doi: 10.1176/appi.ps.201800567

 83. Zuckerman O, Gal-Oz A. Deconstructing gamification: evaluating the effectiveness 
of continuous measurement, virtual rewards, and social comparison for promoting 
physical activity. Pers Ubiquitous Comput. (2014) 18:1705–19. doi: 10.1007/
s00779-014-0783-2

 84. Fanning J, Mullen SP, McAuley E. Increasing physical activity with mobile devices: 
a meta-analysis. J Med Internet Res. (2012) 14:e161–1. doi: 10.2196/jmir.2171

 85. Althoff T, White RW, Horvitz E. Influence of Pokémon go on physical activity: 
study and implications. J Med Internet Res. (2016) 18:e315–5. doi: 10.2196/jmir.6759

 86. Aschbrenner KA, Naslund JA, Shevenell M, Mueser KT, Bartels SJ. Feasibility of 
behavioral weight loss treatment enhanced with peer support and Mobile health 
Technology for Individuals with serious mental illness. Psychiatry Q. (2016) 87:401–15. 
doi: 10.1007/s11126-015-9395-x

 87. Karageorghis CI, Priest D-L. Music in the exercise domain: a review and synthesis 
(part I). Int Rev Sport Exerc Psychol. (2012) 5:44–66. doi: 10.1080/1750984X.2011.631026

 88. Eliakim M, Meckel Y, Nemet D, Eliakim A. The effect of music during warm-up 
on consecutive anaerobic performance in elite adolescent volleyball players. Int J Sports 
Med. (2007) 28:321–5. doi: 10.1055/s-2006-924360

 89. Crust L. Carry-over effects of music in an isometric muscular endurance task. 
Percept Mot Skills. (2004) 98:985–91. doi: 10.2466/pms.98.3.985-991

 90. McCown W, Keiser R, Mulhearn S, Williamson D. The role of personality and 
gender in preference for exaggerated bass in music. Pers Individ Dif. (1997) 23:543–7. 
doi: 10.1016/S0191-8869(97)00085-8

 91. Shaykevich A, Grove JR, Jackson B, Landers GJ, Dimmock J. Auditory feedback 
improves heart rate moderation during moderate-intensity exercise. Med Sci Sports 
Exerc. (2015) 47:1046–51. doi: 10.1249/MSS.0000000000000490

 92. Keen AW. Using music as a therapy tool to motivate troubled adolescents. Soc 
Work Health Care. (2005) 39:361–73. doi: 10.1300/J010v39n03_09

 93. Hutchinson JC, Jones L, Vitti SN, Moore A, Dalton PC, O’Neil BJ. The influence 
of self-selected music on affect-regulated exercise intensity and remembered pleasure 
during treadmill running. Sport Exerc Perform Psychol. (2018) 7:80–92. doi: 10.1037/
spy0000115

 94. Firth J, Siddiqi N, Koyanagi A, Siskind D, Rosenbaum S, Galletly C, et al. The 
lancet psychiatry commission: a blueprint for protecting physical health in people with 
mental illness. Lancet Psychiatry. (2019) 6:675–712. doi: 10.1016/S2215-0366(19)30132-4

 95. Sunesson E, Haglund E, Bremander A, Jarbin H, Larsson I. Adolescents’ 
experiences of facilitators for and barriers to maintaining exercise 12 months after a 
group-based intervention for depression. Int J Environ Res Public Health. (2021) 18:5427. 
doi: 10.3390/ijerph18105427

 96. Morgan A, Parker AG, Alvarez-Jimenez M, Jorm A. Exercise and mental health: 
an exercise and sports science Australia commissioned review. J Exerc Physiol Online. 
(2013) 16:64–73.

 97. Rethorst CD, Trivedi MH. Evidence-based recommendations for the prescription 
of exercise for major depressive disorder. J Psychiatr Pract. (2013) 19:204–12. doi: 
10.1097/01.pra.0000430504.16952.3e

 98. Penedo FJ, Dahn JR. Exercise and well-being: a review of mental and physical 
health benefits associated with physical activity. Curr Opin Psychiatry. (2005) 18:189–93. 
doi: 10.1097/00001504-200503000-00013

 99. Ströhle A. Physical activity, exercise, depression and anxiety disorders. J Neural 
Transm. (2008) 116:777. doi: 10.1007/s00702-008-0092-x

 100. Trivedi MH, Greer TL, Church TS, Carmody TJ, Grannemann BD, Galper DI, 
et al. Exercise as an augmentation treatment for nonremitted major depressive disorder. 
J Clin Psychiatry. (2011) 72:677–84. doi: 10.4088/JCP.10m06743

 101. O’connor PJ, Herring MP, Caravalho A. Mental health benefits of strength 
training in adults. Am J Lifestyle Med. (2010) 4:377–96. doi: 10.1177/1559827610368771

 102. Mikkelsen K, Stojanovska L, Polenakovic M, Bosevski M, Apostolopoulos V. 
Exercise and mental health. Maturitas. (2017) 106:48–56. doi: 10.1016/j.
maturitas.2017.09.003

 103. Murri MB, Ekkekakis P, Magagnoli M, Zampogna D, Cattedra S, Capobianco L, 
et al. Physical exercise in major depression: reducing the mortality gap while improving 
clinical outcomes. Front Psych. (2019) 9:762. doi: 10.3389/fpsyt.2018.00762

 104. Jones M, Bright P, Hansen L, Ihnatsenka O, Carek PJ. Promoting physical activity 
in a primary care practice: overcoming the barriers. Am J Lifestyle Med. (2019) 
15:158–64. doi: 10.1177/1559827619867693

 105. Nobles J, Thomas C, Banks Gross Z, Hamilton M, Trinder-Widdess Z, Speed C, 
et al. “Let’s talk about physical activity”: understanding the preferences of under-served 
communities when messaging physical activity guidelines to the public. Int J Environ 
Res Public Health. (2020) 17:2782. doi: 10.3390/ijerph17082782

 106. Brown WJ, Bauman AE, Bull FC, Burton NW. Development of Evidence-based 
Physical Activity Recommendations for Adults (18-64 years): report prepared for the 
Australian Government Department of Health, August 2012. (2012).

 107. Physical Activity Guidelines Advisory Committee. 2018 Physical Activity 
Guidelines Advisory Committee Scientific Report. Washington, DC: U.S. Department 
of Health and Human Services (2018). Available online at: https://health.gov/sites/
default/files/2019-09/PAG_Advisory_Committee_Report.pdf (Accessed May 12, 
2022).

 108. Zhang Z, Wang T, Kuang J, Herold F, Ludyga S, Li J, et al. The roles of exercise 
tolerance and resilience in the effect of physical activity on emotional states among 
college students. Int J Clin Health Psychol. (2022) 22:100312. doi: 10.1016/j.
ijchp.2022.100312

 109. McMahen C, Wright K, Stanton R, Lederman O, Rosenbaum S, McKeon G, et al. 
Outcome assessments used in studies examining the effect of prescribed exercise 
interventions for people living with severe mental illness, a scoping review. Ment Health 
Phys Act. (2022) 22:100438. doi: 10.1016/j.mhpa.2021.100438

 110. Henry JD, Crawford JR. The short-form version of the depression anxiety stress 
scales (DASS-21): construct validity and normative data in a large non-clinical sample. 
Br J Clin Psychol. (2005) 44:227–39. doi: 10.1348/014466505X29657

 111. Rush AJ, Gullion CM, Basco MR, Jarrett RB, Trivedi MH. The inventory of 
depressive symptomatology (IDS): psychometric properties. Psychol Med. (1996) 
26:477–86. doi: 10.1017/S0033291700035558

 112. Andrews G, Slade T. Interpreting scores on the Kessler psychological distress 
scale (K10). Aust N Z J Public Health. (2001) 25:494–7. doi: 10.1111/j.1467-842X.2001.
tb00310.x

 113. Kroenke K, Spitzer RL, Williams JBW. The PHQ-9: validity of a brief depression 
severity measure. J Gen Intern Med. (2001) 16:606–13. doi: 
10.1046/j.1525-1497.2001.016009606.x

 114. Spitzer RL, Kroenke K, Williams JBW, Löwe B. A brief measure for assessing 
generalized anxiety disorder: the GAD-7. Arch Intern Med. (2006) 166:1092–7. doi: 
10.1001/archinte.166.10.1092

 115. Bech P, Rasmussen N-A, Olsen LR, Noerholm V, Abildgaard W. The sensitivity 
and specificity of the major depression inventory, using the present state examination as 
the index of diagnostic validity. J Affect Disord. (2001) 66:159–64. doi: 10.1016/
S0165-0327(00)00309-8

 116. Alimoradi Z, Golboni F, Griffiths MD, Broström A, Lin C-Y, Pakpour AH. 
Weight-related stigma and psychological distress: a systematic review and meta-analysis. 
Clin Nutr. (2020) 39:2001–13. doi: 10.1016/j.clnu.2019.10.016

 117. Larkin M, Boden ZVR, Newton E. On the brink of genuinely collaborative care: 
experience-based co-design in mental health. Qual Health Res. (2015) 25:1463–76. doi: 
10.1177/1049732315576494

 118. Steen M, Manschot M, Koning N. Benefits of co-design in service design projects. 
Int J Des. (2011):5.

 119. Boyd H, McKernon S, Mullin B, Old A. Improving healthcare through the use of 
co-design. NZ Med J. (2012) 125:76–87.

 120. Eyles H, Jull A, Dobson R, Firestone R, Whittaker R, Te Morenga L, et al. 
Co-design of mHealth delivered interventions: a systematic review to assess key 
methods and processes. Curr Nutr Rep. (2016) 5:160–7. doi: 10.1007/
s13668-016-0165-7

 121. Smith B, Wightman L. Promoting physical activity to disabled people: 
messengers, messages, guidelines and communication formats. Disabil Rehabil. (2019) 
43:3427–31. doi: 10.1080/09638288.2019.1679896

 122. Mulvale G, Moll S, Miatello A, Murray-Leung L, Rogerson K, Sassi RB. Co-
designing Services for Youth with Mental Health Issues: novel elicitation approaches. Int 
J Qual Methods. (2019) 18:160940691881624. doi: 10.1177/1609406918816244

 123. Bovaird T. Beyond engagement and participation: user and community 
coproduction of public services. Public Adm Rev. (2007) 67:846–60. doi: 
10.1111/j.1540-6210.2007.00773.x

 124. Matthews EW, Cowman M, Brannigan M, Rosenbaum S, Sloan D, Ward PB, et al. 
Implementing experience-based co-design to develop a physical activity programme in 
recovery-focused outpatient mental health services. Int J Ther Rehabil. (2022) 29:1–16. 
doi: 10.12968/ijtr.2021.0101

130

https://doi.org/10.3389/fpubh.2023.1104918
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1007/s11031-012-9294-5
https://doi.org/10.1080/09603120500155963
https://doi.org/10.3390/ijerph16081352
https://doi.org/10.1186/1471-2458-10-456
https://doi.org/10.1016/j.pmedr.2019.101006
https://doi.org/10.1176/appi.ps.201800567
https://doi.org/10.1007/s00779-014-0783-2
https://doi.org/10.1007/s00779-014-0783-2
https://doi.org/10.2196/jmir.2171
https://doi.org/10.2196/jmir.6759
https://doi.org/10.1007/s11126-015-9395-x
https://doi.org/10.1080/1750984X.2011.631026
https://doi.org/10.1055/s-2006-924360
https://doi.org/10.2466/pms.98.3.985-991
https://doi.org/10.1016/S0191-8869(97)00085-8
https://doi.org/10.1249/MSS.0000000000000490
https://doi.org/10.1300/J010v39n03_09
https://doi.org/10.1037/spy0000115
https://doi.org/10.1037/spy0000115
https://doi.org/10.1016/S2215-0366(19)30132-4
https://doi.org/10.3390/ijerph18105427
https://doi.org/10.1097/01.pra.0000430504.16952.3e
https://doi.org/10.1097/00001504-200503000-00013
https://doi.org/10.1007/s00702-008-0092-x
https://doi.org/10.4088/JCP.10m06743
https://doi.org/10.1177/1559827610368771
https://doi.org/10.1016/j.maturitas.2017.09.003
https://doi.org/10.1016/j.maturitas.2017.09.003
https://doi.org/10.3389/fpsyt.2018.00762
https://doi.org/10.1177/1559827619867693
https://doi.org/10.3390/ijerph17082782
https://health.gov/sites/default/files/2019-09/PAG_Advisory_Committee_Report.pdf
https://health.gov/sites/default/files/2019-09/PAG_Advisory_Committee_Report.pdf
https://doi.org/10.1016/j.ijchp.2022.100312
https://doi.org/10.1016/j.ijchp.2022.100312
https://doi.org/10.1016/j.mhpa.2021.100438
https://doi.org/10.1348/014466505X29657
https://doi.org/10.1017/S0033291700035558
https://doi.org/10.1111/j.1467-842X.2001.tb00310.x
https://doi.org/10.1111/j.1467-842X.2001.tb00310.x
https://doi.org/10.1046/j.1525-1497.2001.016009606.x
https://doi.org/10.1001/archinte.166.10.1092
https://doi.org/10.1016/S0165-0327(00)00309-8
https://doi.org/10.1016/S0165-0327(00)00309-8
https://doi.org/10.1016/j.clnu.2019.10.016
https://doi.org/10.1177/1049732315576494
https://doi.org/10.1007/s13668-016-0165-7
https://doi.org/10.1007/s13668-016-0165-7
https://doi.org/10.1080/09638288.2019.1679896
https://doi.org/10.1177/1609406918816244
https://doi.org/10.1111/j.1540-6210.2007.00773.x
https://doi.org/10.12968/ijtr.2021.0101


Jeftic et al. 10.3389/fpubh.2023.1104918

Frontiers in Public Health 12 frontiersin.org

 125. Carr JJ, Lalara J, Lalara G, Lalara G, Daniels B, Clough AR, et al. Staying strong 
toolbox: co-design of a physical activity and lifestyle program for aboriginal families 
with Machado-Joseph disease in the top end of Australia. PLoS One. (2021) 16:e0244311. 
doi: 10.1371/journal.pone.0244311

 126. O’Reilly M, Wiltshire G, Kiyimba N, Harrington D. “Is everybody 
comfortable?”#xd; thinking through co-design approaches to better support girls’ 
physical activity in schools. Qual Res Sport Exerc Health. (2023) 15:248–63. doi: 
10.1080/2159676X.2022.2083663

 127. Hetrick SE, Robinson J, Burge E, Blandon R, Mobilio B, Rice SM, et al. Youth 
Codesign of a Mobile phone app to facilitate self-monitoring and Management of Mood 
Symptoms in young people with major depression, suicidal ideation, and self-harm. 
JMIR Ment Health. (2018) 5:e9–9. doi: 10.2196/mental.9041

 128. Thompson D, Goebert D, Takeshita J. A program for reducing depressive 
symptoms and suicidal ideation in medical students. Acad Med. (2010) 85:1635–9. doi: 
10.1097/ACM.0b013e3181f0b49c

 129. Hadlaczky G, Hökby S, Mkrtchian A, Carli V, Wasserman D. Mental health first 
aid is an effective public health intervention for improving knowledge, attitudes, and 
behaviour: a meta-analysis. Int Rev Psychiatry. (2014) 26:467–75. doi: 
10.3109/09540261.2014.924910

 130. Collins S, Long A. Working with the psychological effects of trauma: 
consequences for mental health-care workers - a literature review. J Psychiatr Ment 
Health Nurs. (2003) 10:417–24. doi: 10.1046/j.1365-2850.2003.00620.x

 131. Milne L, Keating S, Gabb R. Student Peer Mentoring at Victoria University. 
Melbourne: Victoria University (2007).

 132. Lederman O, Ward PB, Rosenbaum S, Maloney C, Watkins A, Teasdale S, et al. 
Stepping up early treatment for help-seeking youth with at-risk mental states: feasibility 
and acceptability of a real-world exercise program. Early Interv Psychiatry. (2020) 
14:450–62. doi: 10.1111/eip.12871

 133. Eccles MP, Armstrong D, Baker R, Cleary K, Davies H, Davies S, et al. An 
implementation research agenda. Implement Sci. (2009) 4:18. doi: 10.1186/1748-5908-4-18

 134. Grant S, Mayo-Wilson E, Montgomery P, Macdonald G, Michie S, Hopewell S, et al. 
CONSORT-SPI 2018 explanation and elaboration: guidance for reporting social and 
psychological intervention trials. Trials. (2018) 19:406. doi: 10.1186/s13063-018-2735-z

 135. deJonge ML, Jain S, Faulkner GE, Sabiston CM. On campus physical activity 
programming for post-secondary student mental health: examining effectiveness 

and acceptability. Ment Health Phys Act. (2021) 20:100391. doi: 10.1016/j.
mhpa.2021.100391

 136. Glasgow RE, Harden SM, Gaglio B, Rabin B, Smith ML, Porter GC, et al. 
RE-AIM planning and evaluation framework: adapting to new science and practice 
with a 20-year review. Front Public Health. (2019) 7:64. doi: 10.3389/
fpubh.2019.00064

 137. Curran GM, Bauer M, Mittman B, Pyne JM, Stetler C. Effectiveness-
implementation hybrid designs: combining elements of clinical effectiveness and 
implementation research to enhance public health impact. Med Care. (2012) 50:217. doi: 
10.1097/MLR.0b013e3182408812

 138. Landes SJ, McBain SA, Curran GM. Reprint of: an introduction to effectiveness-
implementation hybrid designs. Psychiatry Res. (2020) 283:112630. doi: 10.1016/j.
psychres.2019.112630

 139. Aarons GA, Sklar M, Mustanski B, Benbow N, Brown CH. “Scaling-out” 
evidence-based interventions to new populations or new health care delivery systems. 
Implement Sci. (2017) 12:111. doi: 10.1186/s13012-017-0640-6

 140. Smith JD, Berkel C, Rudo-Stern J, Montaño Z, St George SM, Prado G, et al. The 
family check-up 4 health (FCU4Health): applying implementation science frameworks 
to the process of adapting an evidence-based parenting program for prevention of 
pediatric obesity and excess weight gain in primary care. Front Public Health. (2018) 
6:293. doi: 10.3389/fpubh.2018.00293

 141. Furzer B, Rebar A, Dimmock JA, More A, Thornton AL, Wright K, et al. Exercise 
is medicine… when you enjoy it: exercise enjoyment, relapse prevention efficacy, and 
health outcomes for youth within a drug and alcohol treatment service. Psychol Sport 
Exerc. (2021) 52:101800. doi: 10.1016/j.psychsport.2020.101800

 142. Stone AA, Shiffman S. Ecological momentary assessment (Ema) in behavioral 
medicine. Ann Behav Med. (1994) 16:199–202. doi: 10.1093/abm/16.3.199

 143. Budden T, Dimmock JA, Smith B, Beauchamp M, Rosenberg M, Jackson B. 
Overweight and obese men’s experiences in a sport-based weight loss intervention 
for men. Psychol Sport Exerc. (2020) 50:101750. doi: 10.1016/j.
psychsport.2020.101750

 144. More A, Jackson B, Dimmock JA, Thornton AL, Colthart A, Furzer BJ. “It’s like 
a counselling session … but you don’t need to say anything:” exercise program outcomes 
for youth within a drug and alcohol treatment service. Psychol Sport Exerc. (2018) 
39:1–9. doi: 10.1016/j.psychsport.2018.07.002

131

https://doi.org/10.3389/fpubh.2023.1104918
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1371/journal.pone.0244311
https://doi.org/10.1080/2159676X.2022.2083663
https://doi.org/10.2196/mental.9041
https://doi.org/10.1097/ACM.0b013e3181f0b49c
https://doi.org/10.3109/09540261.2014.924910
https://doi.org/10.1046/j.1365-2850.2003.00620.x
https://doi.org/10.1111/eip.12871
https://doi.org/10.1186/1748-5908-4-18
https://doi.org/10.1186/s13063-018-2735-z
https://doi.org/10.1016/j.mhpa.2021.100391
https://doi.org/10.1016/j.mhpa.2021.100391
https://doi.org/10.3389/fpubh.2019.00064
https://doi.org/10.3389/fpubh.2019.00064
https://doi.org/10.1097/MLR.0b013e3182408812
https://doi.org/10.1016/j.psychres.2019.112630
https://doi.org/10.1016/j.psychres.2019.112630
https://doi.org/10.1186/s13012-017-0640-6
https://doi.org/10.3389/fpubh.2018.00293
https://doi.org/10.1016/j.psychsport.2020.101800
https://doi.org/10.1093/abm/16.3.199
https://doi.org/10.1016/j.psychsport.2020.101750
https://doi.org/10.1016/j.psychsport.2020.101750
https://doi.org/10.1016/j.psychsport.2018.07.002


Frontiers in Public Health 01 frontiersin.org

Longitudinal associations between 
different types of screen use and 
depression and anxiety symptoms 
in adolescents
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Background: Evidence examining the longitudinal associations between different 
types of screen behaviours and mental health among adolescents is limited. The 
present study examined the association between five types of screen behaviours 
and symptoms of anxiety and depression one year later. This study also assessed 
how changes in screen time were associated with changes in anxiety and depressive 
symptoms and whether the observed relationships were moderated by sex.

Methods: Longitudinal data of 17,174 students in grades 9–12 (53.5% females; mean 
age: 15.1 ± 0.9 years) attending high schools in Canada from two waves (year 6: 2017/18, 
year 7: 2018/19) of the COMPASS study were analyzed. Leisure screen time and mental 
health measures were self-reported. To test if the associations between screen time 
and anxiety, and depression vary by sex, two-way interactions were examined for sex. 
Analyses accounted for school clustering, race/ethnicity, sex, age, income, body mass 
index z-score, and previous year anxiety and depression symptoms.

Results: There were significant longitudinal associations between time spent 
on each type of screen and subsequent anxiety and depression symptoms. The 
strength of the associations varied by type of screen behaviour. Interaction analysis 
indicated a sex difference for television viewing and anxiety and depression 
symptoms, and internet surfing and anxiety symptoms. A dose-response 
relationship was observed between phone talking and anxiety symptoms. Beta 
estimates indicated that an increase in screen duration was associated with a 
further increase in anxiety and depression symptoms.

Conclusion: Higher screen time was longitudinally associated with higher anxiety 
and depression symptoms at one-year follow-up in adolescents. Time-change 
associations between screen usage and depressive and anxiety symptoms were 
observed. Also, associations differed based on sex and screen type, whereby 
greater increases in screen use predicted greater emotional distress. Findings from 
this prospective analysis suggest that screen time is an important determinant 
of anxiety and depressive symptoms among adolescents. Future studies are 
recommended to help inform programs promoting screen time reduction with a 
goal to enhance adolescents’ mental health.
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Background

Mental disorders among youth have become a serious public 
health problem worldwide, with one in seven adolescents aged 
10–19 years experiencing mental disorders (1). Up to 70% of mental 
disorders start before the age of 18 years (2), and many persist into 
adulthood. Mental disorders are a leading cause of disability and 
disease burden globally, of which anxiety and depression are the main 
contributors (3, 4). It has been estimated that anxiety and depression 
make up 43% of mental disorders among adolescents aged 10–19 years, 
within which nearly 31.4% of males and 56.3% of females were 
affected (5). Given the early onset and substantial societal, health, and 
economic burden of anxiety and depression (6–9), it is critical to 
examine the modifiable risk factors for the prevention and early 
intervention of mental disorders.

In recent years, excessive time spent on screens among adolescents 
has been recognized as a concerning issue associated with mental 
disorders, including anxiety and depression, especially with the 
widespread accessibility of digital devices and platforms (10–14). It 
has been indicated that 95% of United States adolescents (15) and 
100% of Canadian adolescents and young adults (16) have access to 
smartphones, with the majority of them using the internet regularly 
(15, 17). Canadian representative data (18) show that youth are the 
greatest leisure users of screens with a daily screen time ranging from 
3.1–7.6 h per day, exceeding the Canadian and World Health 
Organization sedentary behaviour guidelines of two hours or less of 
daily sedentary recreational screen usage (19, 20). Most adolescents 
spend more than three hours a day (35% spend five hours daily) on 
leisure screen time (21). This is very concerning considering the 
strong associations between screen time and anxiety and depression 
among adolescents (22–24); however, additional longitudinal evidence 
is required as suggested by recent reviews (11–14).

It has been suggested that different types of screen behaviours are 
associated differently with anxiety and depression, though results are 
not consistent (12–14, 22). For example, television viewing was shown 
to be  more weakly associated with depression than other types of 
screen use, such as using a computer or video gaming (13, 14, 24). On 
the other hand, all screen types were found to be  associated with 
anxiety (13). Other results indicated that video gaming and television 
viewing have stronger associations with depression and anxiety when 
compared to internet surfing and mobile phone use (12). Given the 
ongoing changes in screen types and how youth engage in screen time 
behaviour, it is important to prospectively examine whether each type 
of screen behaviour is differently or similarly related to depression and 
anxiety to better inform research, policy and practice.

Previous studies suggest that recreational screen time can vary 
between males and females. While adolescent males report playing 
more computer and video games, females report spending more time 
on social media and chatting online (15, 17, 25, 26). However, results 
on the moderating role of sex on the association between screen time 
and anxiety and depression were examined in only a few studies and 
with mixed results (12, 13). One study found that watching television 
was negatively associated with depressive symptoms one year later in 
males and positively associated with depressive symptoms one year 
later in females (27). Another study indicated that males who played 
video games the most at baseline had the lowest level of anxiety after 
one year, though females who played video games the most at baseline 
had the highest level of anxiety one year later (28). Another study 

found no sex difference between different types of screen and 
depressive symptoms (29, 30).

Given limited longitudinal research has examined how changes in 
different types of screen time could be associated with changes in anxiety 
and depressive symptoms over time and how sex moderates these 
associations, there is a critical need for more research in this field, 
especially that the majority of adolescents exceeding screen time 
guidelines. Such insight could help inform educational programs and the 
development of targeted interventions designed to reduce screen time 
and displace it with more beneficial activities for adolescents’ mental 
health. Therefore, the objectives of this study are threefold: (1) examining 
the longitudinal associations between five types of screen time (including 
communication-based screen time such as instant messaging, chatting, 
and texting) and symptoms of anxiety and depression among adolescents; 
(2) assessing how changes in screen time are associated with changes in 
anxiety and depressive symptoms one year later; and (3) evaluating 
whether the observed relationships between screen time and symptoms 
of anxiety and depression are moderated by sex.

Design

The COMPASS study is a designed to collect hierarchical longitudinal 
data annually (2012–2027) from a rolling cohort of grade 9 to 12 
(Secondary I–V in Quebec) students from a convenience sample of 
secondary schools in British Columbia, Alberta, Ontario, and Quebec, 
Canada. School boards and schools were purposefully selected based on 
whether they permitted active information passive-consent parental 
permission protocols. All students attending participating schools and not 
withdrawn by their parents were eligible to participate. All participating 
students provided assent at the time of data collection. During the waves 
of data used here, all data were self-reported using a paper-and-pencil 
questionnaire completed during class time. All COMPASS procedures 
were approved by the University of Waterloo Office of Research Ethics 
(ORE #: 30118) and appropriate school board committees. A full 
description of the COMPASS host study is available elsewhere (31).

Participants

For the current study, we used linked student-level data from year 
6 (2017/18; Y6—time 1) and year 7 (2018/19; Y7—time 2) of the 
COMPASS host study.1 A one-year follow up was chosen because year 
6 (2016/17) was the first year that the mental health measures were 
included in all participating schools and year 8 (2019/20) was 
interrupted by the start of the COVID-19 pandemic school closures.

In year 6, 66,501 students from 117 secondary schools 
participated, with a participation rate of 81.9%. In year 7, 74,501 
students from 136 secondary schools participated in the study, with a 
participation rate of 84.2%. Each school was assigned a unique 
identifier, and student data were linked through a unique, self-
generated anonymous code (32). Non-linkage was primarily due to 
student absences on one of the two data collection dates for reasons 
related to scheduled study periods, graduation, school transferring, 

1 www.compass.uwaterloo.ca
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dropping out of school, school field trips, and sports events, or for 
inaccurate data given on the data linkage measures. Further 
information on the COMPASS design is available elsewhere (31).

Of the 23,557 grade 9 to 12 students who were successfully linked 
for their participation in COMPASS in year 6 [considered here as time 
1 (T1)] and year 7 [considered here as time 2 (T2)], 17,310 had 
complete data regarding depressive and anxiety symptoms at both 
time points. Among them, 17,147 students had complete data for all 
variables included in our analyses at both time points and constituted 
our analytical sample.

Measures

Screen time

Screen time was measured by asking the participants the following 
question: “how much time per day do you usually spend doing the 
following activities?,” where the five items of interest were: (1) “watching/
streaming television shows or movies”; (2) “playing video/computer 
games”; (3) “talking on the phone”; (4) “surfing the internet”; and (5) 
“texting, messaging, emailing.” Individuals reported their screen time in 
hours (ranging from 0 to 9) and minutes (ranging from 0 to 45) for each 
item. This measure has been validated for use among adolescents (33). 
To assess a possible dose-response gradient and allow for good 
distribution across categories, we categorized each item in 5 categories 
as follows: [0 to 29 min/d (coded 0—reference category); 30 to 59 min/d 
(coded 1), 1 to <2 h/d (coded 2); 2 to <3 h/d (coded 3); ≥ 3 h/d (coded 4)].

Anxiety

General anxiety symptoms were measured using the generalized 
anxiety disorder 7-item scale (GAD-7), a tool widely used in both 
clinical practice and research, which has been validated for use in 
youth (34, 35). The self-reported scale assesses generalized anxiety 
symptoms that include difficulty controlling feelings of worry, feeling 
afraid, trouble relaxing, nervousness, irritability, and restlessness over 
the last 2 weeks. Response options were as follows: “not at all,” “several 
days,” “over half the days,” or “nearly every day.” Responses were 
scored from 0 to 3 and summed to calculate a total anxiety score that 
ranged from 0 to 21, with higher scores indicating higher levels of 
anxiety symptoms. For the purpose of the present study, two forms of 
this variable were used in the analysis: (1) the total score was used as 
a continuous variable, and, (2) a dichotomous variable with a binary 
coding system to categorize participants with (coded 1) and without 
(coded 0—reference category) clinically-relevant anxiety symptoms 
with a cut-off score ≥10 was used (36).

Depression

Depressive symptoms were measured using the Center for 
Epidemiologic Studies Depression Scale (Revised)—10 (CESD-R-10) 
(37). This self-report scale was designed to assess clinical depressive 
symptoms that include feelings of sadness, hopelessness, amotivation, 
difficulty concentrating, difficulty sleeping, and irritability within the 
last seven days. Response options were as follows: “none or less than 

1 day,” “1–2 days,” “3–4 days,” or “5–7 days.” Responses were scored from 
0 to 3 and summed to calculate a total score that ranged from 0 to 30, 
with higher scores indicating higher levels of depression symptoms. The 
CESD-R-10 scale has demonstrated validity among adolescents and 
adults (37–39). Two forms of this variable were used in the analysis. The 
total score was used as both a continuous variable and as a dichotomous 
variable with a binary coding system to categorize participants with 
(coded 1) and without (coded 0—reference category) clinically-relevant 
depressive symptoms using a cut-off score ≥10 (37).

Covariates

Individual-level covariates included age (years), race/ethnicity, body 
mass index [BMI; age and sex adjusted BMI based on the WHO 
classifications using participant reported height and weight (40)], school-
area median average household income, previous year anxiety and 
depressive symptoms, and sex. Race/ethnicity was assessed through self-
identification and categorized as follows: White, Black, Asian, Hispanic/
Latin American, and Other. BMI was categorized as follows: underweight 
(coded 1), normal weight (coded 0—reference category), overweight 
(coded 2), and obesity (coded 3). Missing BMI was included as a 
category, given the high frequency of nonresponse to height/weight that 
cannot be excluded as missing completely at random (41) (coded 4). 
Weight and height measures in COMPASS were validated (42). Average 
household income was used after cross-referencing school postal codes 
with Statistics Canada data. Income categories were as follows: $25,000–
50,000; $50,001–75,000; $75,001–100,000 and >$100,000. Sex was 
identified based on the answer to the question “Are you female or male?” 
Only two response options were provided in these years of the survey: 
“female” (coded 0—reference category) and “male” (coded 1).

Change in screen time and anxiety and 
depression symptoms

Change in screen time was determined by subtracting the time 
spent on each type of screen at T1 from the time spent at T2. Possible 
scores ranged from −5 to 5, with a positive score indicating that an 
individual increased their screen time at T2 compared to T1, and a 
negative score indicating that an individual decreased their screen 
time at T2 compared to T1. Scores were treated as scale variables.

Change in symptoms was determined by subtracting anxiety and 
depression scores at T1 from anxiety and depression scores at T2. 
Scores ranged from −21 to 21 for change in anxiety scores, and from 
−26 to 30 for change in depression scores. Positive scores indicate an 
increase in symptoms and negative scores indicate an improvement in 
symptoms. Scores were treated as continuous variables.

Data processing and analyses

Analyses included complete information on all variables 
(N = 17,147). Pearson’s chi-square tests and adjusted Wald tests were 
used for categorical and continuous variables, respectively, to test the 
statistical differences between missing data and those included in our 
analyses for all the variables. Compared to the included participants, 
those who were excluded were more likely to be  male, aged 
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15-to-20-years, and more likely to use screen more frequently at both 
T1 and T2, and more likely to report clinically relevant anxiety 
symptoms at T1 and depression symptoms at T2.

Descriptive statistics, including frequencies, means, and standard 
deviations, were used to characterize the sample. Mixed models were 
used to account for school clustering by adding random intercepts at 
the school level. Odds ratios and 95% confidence intervals (CI) were 
used to estimate the longitudinal associations between daily time spent 
on each type of screen and anxiety and depression symptoms. 
We computed the two-way interactions (sex by each type of screen) on 
the association between screen time and anxiety and depression. A 
significant two-way interaction (p ≤ 0.05) would indicate significant 
moderation and models were stratified accordingly. Data are presented 
based on unadjusted models and models adjusted for year 6 covariates, 
including anxiety and depression symptoms, and sex when models 
were not stratified. Given that sex interactions with television viewing 
and anxiety and depression and internet surfing with anxiety were 
statistically significant, analyses for these associations were stratified 
by sex. A sensitivity analysis was conducted using the total anxiety and 
depression scores (continuous) and the pattern of results was similar 
(data not shown). Therefore, only analyses with dichotomous anxiety 
and depression scores are presented for clarity.

Conditional change models were conducted to examine whether 
longitudinal changes in daily time spent on each type of screen predict 
changes in anxiety and depressive symptoms at follow-up. The beta 
coefficients for change in each type of screen were presented to 
describe how change in screen time was associated with changes in 
anxiety and depressive symptoms. Models were adjusted for Y6 
covariates, anxiety and depression, and sex when models were not 
stratified. A sensitivity analysis was conducted using the continuous 
screen time variable form, and results were similar (data not shown). 
All analyses were carried out in STATA/SE 16.1.

Results

Study sample

This study included a total of 17,174 (53.5% females) participants 
with a mean age of 15.1 years at T1. Characteristics of the participants 
at T1 and T2 are summarized in Table 1. Females reported more 
internet surfing per day than any other screen time behaviour at T1 
(mean = 126 min) and T2 (mean = 130 min). On the other hand, males 
reported more time playing video games at T1 (mean = 142 min) and 
T2 (mean = 130) than any other screen time behaviour. Concerning 
mental health characteristics, 24.4% of the sample indicated having 
clinically-relevant anxiety symptoms (cut-off score ≥10) and 34.2% 
indicated having clinically-relevant depressive symptoms (cut-off 
score ≥10). Females reported more clinically relevant anxiety and 
depressive symptoms compared to males.

Longitudinal association between time 
spent on each type of screen and 
symptoms of anxiety

Odds ratios for the association between time spent watching 
television/movies, playing video games, talking on the phone, surfing 

the internet, and screen-based communication and anxiety are 
presented in Table 2. After adjusting for covariates and previous year 
anxiety, we found a positive association between time spent playing 
video games and anxiety (OR for 1–2 h = 1.13, 95% CI: 1.00 to 1.28; 
OR for 3+ hours = 1.27, 95% CI 1.12 to 1.45). In addition, we found a 
dose-response association between time spent talking on the phone 
and anxiety (OR for 30 min—less than 1 h = 1.22, 95% CI: 1.06 to 1.40; 
OR for 1—less than 2 h = 1.18, 95% CI: 1.05 to 1.33; OR for 2 to 
<3 h = 1.25, 95% CI 1.06 to 1.48, OR for 3+ hours = 1.36, 95% CI 1.17 
to 1.57). Also, communication-based screen time was associated with 
anxiety symptoms (OR for 2 to <3 h = 1.18, 95% CI 1.04 to 1.34, 3+ 
hours = 1.40, 95% CI 1.25 to 1.57). Regarding sex differences, we found 
an association between watching television /movies for three or more 
hours and anxiety symptoms for females (OR for 3+ hours = 1.27, 95% 
CI 1.06 to 1.53) but not in males. Surfing the internet for three or more 
hours was also associated with anxiety symptoms among females (OR 
for 3+ hours = 1.20, 95% CI 1.03 to 1.40). Higher odds ratios were 
found among males who/surfed the internet for one to two hours or 
three or more (OR for 1–2 h = 1.41, 95% CI: 1.17 to 1.69; OR for 3+ 
hours = 1.49, 95% CI 1.22 to 1.82).

Longitudinal association between time 
spent on each type of screen and 
symptoms of depression

Odds ratios for the association between watching television/
movies, playing video games, talking on the phone, surfing the 
internet, and screen-based communication and depression after one 
year are presented in Table  3. After adjusting for covariates and 
previous year depression, we found a positive association between 
time spent playing video games and subsequent depression (OR for 
1–2 h = 1.14, 95% CI: 1.02 to 1.28; OR for 3+ hours = 1.29, 95% CI 1.15 
to 1.46). As for anxiety there was evidence of an association between 
internet use and subsequent depression (OR 3+ hours = 1.24, 95% CI: 
1.11 to 1.38). In addition, our results indicated an association between 
time spent talking on the phone (OR for 3+ hours = 1.33, 95% CI 1.15 
to 1.53) and communication-based screen time and symptoms of 
subsequent depression (OR for 3+ hours = 1.32, 95% CI 1.19 to 1.46). 
Sex differences were also found in the association between television 
viewing and subsequent depression. Females who spent 3 or more 
hours watching television a day had symptoms of depression one year 
later (OR for 3+ hours = 1.30, 95% CI 1.09 to 1.55) but no association 
was found among males.

Longitudinal association between change 
in time spent on screen-based behaviour 
and changes in anxiety and depressive 
symptoms at follow-up

Table  4 summarizes the results of analyses examining the 
longitudinal association between changes in time spent on screen-
based pursuits and change in subsequent anxiety and depressive 
symptoms, adjusting for all covariates and prior year anxiety and 
depression scores. Beta estimates showed a positive association 
between changes in screen duration for talking on the phone and 
screen-based communication with subsequent anxiety; no association 
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TABLE 1 Descriptive characteristics among Canadian secondary school students that participated in year 6 (time 1: 2017–18) and year 7 (time 2: 2018–
19) of the COMPASS study.

Time 1 Time 2

Characteristics Total population Females Males Total population Females Males

N = 17,174 N = 9,173 N = 7,974 N = 17,174 N = 9,173 N = 7,974

Age (mean (SD)) 15.1 (0.9) 15.1 (0.9) 15.1 (0.9) 16.1 (0.9) 16.1 (0.9) 16.1 (0.9)

Race/ethnicity (%)*

White 68.3 68.0 68.6 68.3 68.9 68.2

Black 02.5 02.3 02.8 02.5 02.4 03.2

Asian 12.6 12.8 12.6 12.6 12.9 12.5

Latin American/Hispanic 02.8 02.9 02.7 02.8 02.9 03.1

Other and mixed 13.8 14.0 13.3 13.8 12.9 13.0

BMI classification*

Underweight 01.8 01.5 01.9 01.6 01.2 02.1

Normal weight 57.1 60.0 53.7 60.4 63.3 56.8

Overweight 12.5 11.0 14.3 13.2 12.3 14.3

Obesity 05.6 04.0 07.6 06.1 04.4 08.1

Missing BMI 23.0 23.5 22.5 18.7 18.8 18.7

School-area household median income*

$ 25,000–50,000 12.6 13.3 11.6 12.6 13.3 11.6

$50,001–75,000 55.8 55.1 56.6 55.8 55.1 56.7

$75,001–100,000 26.6 26.4 26.9 26.6 26.5 26.9

> $ 100,000 05.0 05.2 04.9 05.0 05.2 04.8

Screen time (mean (SD))

Television* 112.36 (87.04) 121.46 (87.74) 101.88 (85.04) 113.47 (87.26) 117.63 (86.25) 108.69 (88.17)

Video games* 81.43 (109.31) 29.16 (64.94) 141.56 (118.68) 74.55 (105.20) 26.48 (61.05) 129.93 (117.45)

Talking on the phone* 38.02 (75.57) 45.71 (81.62) 29.18 (66.87) 44.15 (80.39) 50.14 (84.11) 37.25 (75.30)

Internet surfing* 112.37 (111.98) 126.25 (116.56) 96.41 (104.22) 118.74 (108.29) 130.32 (110.18) 105.39 (104.50)

Texting/messaging/emailing* 94.20 (111.84) 110.38 (119.32) 75.58 (99.37) 99.32 (109.89) 111.98 (114.07) 84.73 (102.96)

Screen time

Television viewing*

0–29 min/d 12.6 09.2 16.6 12.0 09.5 15.0

30–59 min/d 09.1 09.5 08.7 09.4 10.4 08.3

1–2 h/d 28.3 26.7 30.0 27.2 27.0 27.3

2–3 h/d 25.4 26.4 24.2 26.6 26.9 26.2

3+ h/d 24.6 28.2 20.5 24.8 26.2 23.2

Video games*

0–29 min/d 45.4 72.2 14.6 47.8 74.2 17.5

30–59 min/d 07.3 07.5 07.0 07.4 07.3 07.5

1–2 h/d 15.5 10.8 20.9 15.8 10.0 22.6

2–3 h/d 12.2 04.6 20.9 11.4 04.0 19.7

3+ h/d 19.6 04.9 36.6 17.6 04.5 32.7

Talking on the phone*

0–29 min/d 70.0 62.0 76.0 62.9 58.0 68.6

30–59 min/d 08.0 09.2 06.5 08.8 10.0 07.6

1–2 h/d 11.0 14.3 09.5 14.0 15.5 12.4

2–3 h/d 05.0 06.5 04.0 06.7 08.0 05.2

(Continued)
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was found for time change in video games and subsequent anxiety. 
Also, a positive association was found between increase in screen 
duration for video gaming, talking on the phone, internet surfing, and 
screen-based communication and increase in subsequent depressive 
symptoms for the whole sample. That is, students who increased their 
screen usage at T2 compared to T1 had higher anxiety and depressive 
symptoms and those who reduced their screen usage had lower 
anxiety and depressive symptoms at follow-up. Regarding sex 
differences, increase in television usage was associated with further 
increase in subsequent anxiety symptoms for females only and in 
subsequent depressive symptoms for males only. Duration increase in 
television usage was associated with increase in subsequent anxiety 
symptoms for females but not for males, and with increase in 
subsequent depressive symptoms for males and not for females. 
Furthermore, increase duration in internet usage was associated with 
more increase in subsequent anxiety symptoms for females than males.

Discussion

We found that higher screen use is associated with increases in 
symptoms of depression and anxiety one year later among a large 
linked-longitudinal sample of Canadian adolescents. Dose-response 
relationships were observed with talking on the phone and anxiety 

symptoms and sex differences were observed with television/movie 
viewing and both anxiety and depression and with internet surfing 
and anxiety. The association between screen usage and mental 
disorders varied by the time spent in various screen behaviours and 
the type of screen behaviour, especially with anxiety. Lastly, our 
conditional change models indicated a positive linear association 
between change in the time spent on screens and symptoms of anxiety 
and depression one year later.

We found that all types of screen behaviours were associated with 
higher levels of anxiety and depression longitudinally among youth in 
our sample. While the effect sizes were small, adjusting for the 
previous year’s anxiety and depression, which is considered an 
analytical strength, likely attenuated the association and the dose-
response pattern. In addition, when escalating the small effect to the 
population level, we  believe the burden increase suggests a high 
importance of the results. Our results may be explained, in part, by the 
displacement theory (43, 44). While some evidence in the literature 
suggested that a moderate level of screen use is not harmful, high 
screen usage could displace time spent engaging in other beneficial 
pursuits, such as physical activity, sleep, and in person interaction, 
which are known to reduce anxiety and depression symptoms (45–
49). Many movement guidelines for children and youth, including the 
Canadian 24-h movement guidelines, discussed the importance of 
limiting recreational sedentary screen behaviours to no more than 2 h 

TABLE 1 (Continued)

Time 1 Time 2

3+ h/d 06.0 08.0 05.0 07.6 08.5 06.2

Internet surfing*

0–29 min/d 19.5 16.0 23.7 15.0 12.2 18.2

30–59 min/d 13.0 11.7 14.0 12.0 10.8 13.3

1–2 h/d 25.5 24.3 27.0 26.3 24.8 28.0

2–3 h/d 17.0 18.0 16.0 19.4 20.5 18.3

3+ h/d 25.0 30.0 19.3 27.3 31.7 22.2

Texting/messaging/emailing*

0–29 min/d 29.7 22.0 38.5 24.5 18.5 31.5

30–59 min/d 16.3 17.0 15.5 16.0 16.4 15.5

1–2 h/d 21.5 22.6 20.2 24.2 24.3 24.0

2–3 h/d 13.0 14.4 11.4 14.7 16.7 12.5

3+ h/d 19.5 24.0 14.4 20.6 24.1 16.5

Anxiety symptoms score*

(mean (SD))

6.27 (5.53) 7.77 (5.73) 4.55 (4.74) 6.82 (5.67) 8.42 (5.73) 4.99 (5.02)

Anxiety symptoms*

Yes 24.4 33.5 14.0 27.5 36.9 16.7

No 75.6 66.5 86.0 72.5 63.1 83.3

Depressive symptoms score*

(mean (SD))

8.45 (5.84) 9.67 (6.23) 7.05 (5.01) 9.20 (6.04) 10.47 (6.27) 7.74 (5.40)

Depressive symptoms*

Yes 34.2 42.9 24.2 40.0 49.6 29.4

No 65.8 57.1 75.8 60.0 50.4 70.6

Data are shown as percentages or mean (standard deviation). SD, standard deviation; BMI, body mass index. Starred variables represent statistically significant value of p-values for the sex 
differences (<0.05). Anxiety and depression symptoms assessed by the GAD-7 and CESD-10-R, respectively, with scores ≥10 used to indicate the presence of clinically-relevant symptoms.
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per day, accumulating at least 60 min of moderate to vigorous physical 
activity daily, and sleeping 9–11 h per night (for those aged 5–13 years) 
or 8–10 h per night (for those aged 14–17 years) (19, 20). When doing 
an extensive amount of screen pursuits daily, it is more likely that this 
time interferes with other important health behaviours (30, 50, 51).

Although, we did not analyze how physical activity, screen 
time, and sleep, all combined are associated with mental health, 
previous studies showed that meeting all three recommendations 
was associated with lower odds of mental health problems 
(52, 53).

TABLE 2 Longitudinal association between types of screen at time 1 (2017–18) and anxiety symptoms at time 2 (2018–19) among adolescents in the 
COMPASS study.

Anxiety symptoms at time 2

Crude OR (95% CI) Adjusted OR (95% CI)

Television viewing

Television viewing-

females

0–29 min/d 1 1

30–59 min/d 0.99 (0.81–1.22) 0.99 (0.79–1.25)

1–2 h/d 1.08 (0.91–1.28) 1.10 (0.92–1.33)

2–3 h/d 1.18 (0.99–1.39) 1.16 (0.96–1.40)

3+ h/d 1.42 (1.20–1.67) *** 1.27 (1.06–1.53)**

Television viewing-

males

0–29 min/d 1 1

30–59 min/d 0.76 (0.58–0.99)* 0.80 (0.60–1.06)

1–2 h/d 0.84 (0.70–1.01) 0.83 (0.68–1.01)

2–3 h/d 1.05 (0.87–1.27) 0.98 (0.80–1.20)

3+ h/d 1.13 (0.93–1.37) 1.00 (0.81–1.23)

Video games 0–29 min/d 1 1

30–59 min/d 0.65 (0.57–0.75)*** 0.86 (0.73–1.01)

1–2 h/d 0.68 (0.62–0.75)*** 1.13 (1.00–1.28)*

2–3 h/d 0.54 (0.48–0.60)*** 1.14 (0.99–1.32)

3+ h/d 0.57 (0.52–0.63)*** 1.27 (1.12–1.45)***

Talking on the phone 0–29 min/d 1 1

30–59 min/d 1.42 (1.24–1.61)*** 1.22 (1.06–1.40)**

1–2 h/d 1.49 (1.34–1.65)*** 1.18 (1.05–1.33)**

2–3 h/d 1.62 (1.40–1.87)*** 1.25 (1.06–1.48)**

3+ h/d 1.91 (1.67–2.17)*** 1.36 (1.17–1.57)***

Internet surfing

Internet surfing-

females

0–29 min/d 1 1

30–59 min/d 0.91 (0.76–1.08) 0.94 (0.78–1.14)

1–2 h/d 1.06 (0.92–1.23) 1.03 (0.88–1.20)

2–3 h/d 1.12 (0.96–1.30) 1.04 (0.88–1.24)

3+ h/d 1.42 (1.24–1.63)*** 1.20 (1.03–1.40)*

Internet surfing-males 0–29 min/d 1 1

30–59 min/d 1.01 (0.81–1.26) 1.00 (0.79–1.27)

1–2 h/d 1.46 (1.23–1.74)*** 1.41 (1.17–1.69)***

2–3 h/d 1.41 (1.15–1.72)*** 1.23 (0.99–1.29)

3+ h/d 1.79 (1.49–2.15)*** 1.49 (1.22–1.82)***

Texting/messaging/

emailing

0–29 min/d 1 1

30–59 min/d 1.29 (1.15–1.43)*** 1.07 (0.95–1.21)

1–2 h/d 1.29 (1.16–1.42)*** 1.01 (0.90–1.13)

2–3 h/d 1.58 (1.42–1.77)*** 1.18 (1.04–1.34)**

3+ h/d 2.21 (2.01–2.44)*** 1.40 (1.25–1.57)***

Bold values represent statistically significant results. OR, odds ratio; CI, confidence interval. Models are adjusted for school clustering, age, race/ethnicity, BMI z-score, income, and prior year 
anxiety. *p < 0.05; **p < 0.01; ***p < 0.001. Data from Canadian secondary school students linked across year 6 (2017–18) and 7 (2018–19) of the COMPASS study.
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In addition to that, a systematic review (54) suggested that 
independent of physical activity levels, screen time-based sedentary 
behaviours are associated with increased psychological problems. 
Therefore, to maximize mental health benefits, a holistic approach that 
includes but not limited to screen time reduction is recommended.

In line with previous work (12, 13), we found that the strength of 
the association between screen time and mental disorders varied by 
the type of screen used. These findings were more evident for anxiety 
symptoms. Screen-based communication and talking on the phone 
were associated with the highest levels of anxiety and depressive 
symptoms, followed by video gaming. While mixed results were 
reported in the literature, a recent systematic review of the association 
between screen time and mental health found little evidence of a 
positive association between television viewing or videogaming 
compared to internet use (12). Evidently, the relationship between 

screen use and depression and anxiety is complex, with many 
contributing factors and mechanisms. For example, in addition to the 
displacement hypothesis, talking on the phone and using screen-based 
communication for an extended period of time could affect mental 
health by disrupting sleep. It has been estimated that 36% of teens 
wake up at least once at night to check their phones (55), with the 
majority of adolescents bringing their phone to their bedrooms (56), 
which can delay their sleep time (57). Lack of sleep and poor quality 
sleep are associated with anxiety and depressive symptoms (58).

We also found that spending excessive time on video games was 
associated with anxiety and depressive symptoms. The effects of 
videogaming should be approached in regards of several interacting 
dimensions such as the age of the player, the time spent, personality 
attributes, and whether gaming alone or with friends (59). Evidence 
suggest that excessive video gaming, especially playing games that 

TABLE 3 Longitudinal association between each type of screen at time 1 (2017–18) and depressive symptoms at time 2 (2018–19) among adolescents in 
the COMPASS study.

Depressive symptoms at time 2

Crude OR (95% CI) Adjusted OR (95% CI)

Television viewing-females 0–29 min/d 1 1

30–59 min/d 0.94 (0.78–1.14) 1.03 (0.83–1.28)

1–2 h/d 1.02 (0.87–1.20) 1.12 (0.94–1.34)

2–3 h/d 1.11 (0.95–1.31) 1.15 (0.96–1.38)

3+ h/d 1.44 (1.23–1.69)*** 1.30 (1.09–1.55)**

Television viewing-males 0–29 min/d 1 1

30–59 min/d 0.79 (0.64–0.97)* 0.82 (0.66–1.03)

1–2 h/d 0.83 (0.72–0.97)* 0.81 (0.68–0.95)

2–3 h/d 0.91 (0.78–1.07) 0.87 (0.73–1.03)

3+ h/d 1.06 (0.91–1.24) 0.91 (0.77–1.08)

Video games 0–29 min/d 1 1

30–59 min/d 0.78 (0.69–0.88)*** 1.06 (0.91–1.22)

1–2 h/d 0.75 (0.69–0.82)*** 1.14 (1.02–1.28)*

2–3 h/d 0.62 (0.56–0.69)*** 1.11 (0.98–1.27)

3+ h/d 0.72 (0.66–0.78)*** 1.29 (1.15–1.46)***

Talking on the phone 0–29 min/d 1 1

30–59 min/d 1.34 (1.19–1.50)*** 1.13 (0.99–1.29)

1–2 h/d 1.37 (1.25–1.51)*** 1.07 (0.96–1.20)

2–3 h/d 1.56 (1.36–1.79)*** 1.16 (0.99–1.36)

3+ h/d 1.97 (1.74–2.24)*** 1.33 (1.15–1.53)***

Internet surfing 0–29 min/d 1 1

30–59 min/d 0.97 (0.86–1.09) 0.90 (0.79–1.03)

1–2 h/d 1.18 (1.08–1.30)*** 1.00 (0.90–1.11)

2–3 h/d 1.35 (1.22–1.50)*** 1.03 (0.91–1.16)

3+ h/d 1.92 (1.75–2.11)*** 1.24 (1.11–1.38)***

Texting/messaging/emailing 0–29 min/d 1 1

30–59 min/d 1.21 (1.10–1.33)*** 1.07 (0.96–1.20)

1–2 h/d 1.28 (1.17–1.40)*** 1.07 (0.96–1.18)

2–3 h/d 1.45 (1.31–1.61)*** 1.11 (0.99–1.25)

3+ h/d 1.99 (1.82–2.18)*** 1.32 (1.19–1.46)***

Bold values represent statistically significant results. OR, odds ratio; CI, confidence interval. Models are adjusted for school clustering, age, race/ethnicity, BMI z-score, income, and prior year 
depression. *p < 0.05; **p < 0.01; ***p < 0.001.
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contain violence, is associated with an alteration in frontolimbic and 
subcortical regions of the brain that are connected to emotion 
regulation (60–62). This alteration occurred with responses to 
emotional stimuli that are exaggerated in the amygdala and known to 
be associated with symptoms of anxiety and depression (63–65).

Our results revealed several differences between sexes. Females 
spent more time surfing the internet but the association between 
surfing the internet and anxiety indicates that females had fewer 
anxiety symptoms than males. The association between frequent use 
of internet use and anxiety among females could be related to the 
types and platforms used online. For example, it had been well known 
that females spend more time using social media platforms, and 
online chatting which can be beneficial to connect with friends when 
used moderately and mindfully (15, 66). However, excessive time 
spent on social networking sites and the passive use of these sites is 
known to be associated with more exposure to unrealistic content and 
posts (67, 68) that could lead to upward social comparisons, and envy 
which in turn can trigger internalizing problems such as anxiety and 
depression (69–72). On the other hand, sex differences in the strength 
of the association between time spent on the internet and subsequent 
anxiety symptoms could be explained by content preferences and how 
the internet was used (e.g., passive vs. active use). A recent study (73) 
examined teen’s behaviour on the web and found sex differences 
regarding internet behaviour, where females are more inclined 
towards communication and information and show more awareness 
and caution regarding risky behaviours. This was also confirmed 
elsewhere (74, 75). Males tend to be less cautious when surfing the 
web, which may lead to more risky situations (73) such as gambling 
(76, 77), pornography, and sexting (78). These behaviours may 

increase their vulnerability to mental disorders like depression and 
anxiety (78, 79). Cyberbullying was indicated as another mechanism 
that have particularly negative impacts on anxiety and depression 
(80–82). Some studies also suggest that higher rates of cyberbullying 
were found among males (83, 84).

A sex difference was also found in the association between 
television usage and depression and anxiety symptoms. We found that 
only females who watched television excessively experienced increased 
levels of depression and anxiety one year later. As with social media, 
some television shows or media could expose adolescents to ideal 
images that promote upward social comparison through ideal body 
image advertisements (85), another factor contributing to depression 
and anxiety (86, 87).

Recent studies (12–14) reported inconsistent evidence of sex 
moderating the association between total screen time or different 
types of screen use and both depressive symptoms and anxiety among 
adolescents. This inconsistency could be related to the content of the 
screen and how it is being used (active vs. passive), which was not well 
explored in previous work. Since few studies beside the present one 
analyzed the longitudinal effect by sex, it is hard to draw a conclusion 
regarding sex differences. Given that the content, quality, and nature 
of screen use and the way they are used were not measured in the 
survey, it is critical to consider additional measures in the future to 
better understand the underlying factors for the observed results, 
especially sex differences.

Lastly, regarding results from conditional change analyses, the 
current study is among the first to longitudinally examine conditional 
change in various types of screen time and anxiety and depression by 
sex. Our results suggest that increased time spent talking on the phone 

TABLE 4 Association between one-year change in screen time and changes in anxiety and depressive symptoms among adolescents in the COMPASS 
study (2017–18 to 2018–19).

Screen types Anxiety symptoms

Est. SE 95% CI p-value

Television viewing

Television viewing-females 0.046 0.017 (0.011–0.080) 0.008

Television viewing-males 0.018 0.017 (−0.015–0.052) 0.269

Video games 0.017 0.014 (−0.010–0.045) 0.216

Talking on the phone 0.087 0.017 (0.051–0.119) 0.000

Internet surfing

Internet surfing-females 0.071 0.016 (0.039–0.102) 0.000

Internet surfing-males 0.053 0.016 (0.019–0.086) 0.001

Texting/messaging/emailing 0.067 0.012 (0.043–0.092) 0.000

Screen types Depressive symptoms

Est. SE 95% CI p-value

Television viewing

Television viewing-females 0.030 0.019 (−0.006–0.068) 0.109

Television viewing-males 0.068 0.018 (0.032–0.104) 0.000

Video games 0.041 0.015 (0.011–0.071) 0.007

Talking on the phone 0.084 0.017 (0.050–0.118) 0.000

Internet surfing 0.070 0.012 (0.045–0.095) 0.000

Texting/messaging/emailing 0.100 0.013 (0.071–0.124) 0.000

Bold values represent statistically significant results. Models are adjusted for school clustering, age, race/ethnicity, BMI z-score, income, prior year anxiety, and depressive symptoms. Est., beta 
coefficient; SE, standard error, CI, confidence interval.
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and screen-based communication were associated with increased 
depressive and anxiety symptoms. Also, increased in time spent on 
video games was associated with increased levels of depression with no 
significant results for anxiety. More time spent on television viewing 
was associated with higher anxiety symptoms among females and 
higher depressive symptoms among males. A similar association was 
observed between the time change in internet surfing, and symptoms 
of anxiety and depression with higher levels of anxiety found among 
females. While it is hard to draw a conclusion from these results, more 
research is warranted to explore these associations in more depth.

Our study includes many strengths. The longitudinal study design 
and measures of time spent using five different types of screens in a 
large sample of adolescents add a unique contribution to the literature. 
We also examined the moderating role of sex on the associations and 
included both anxiety and depressive symptoms. All measures of 
screen time and mental health have demonstrated validity in 
adolescents, including within the COMPASS host study. A significant 
strength is the adjustment for previous anxiety and depressive 
symptoms, given that the majority of studies on this topic were cross-
sectional. Furthermore, our study contributes to the literature by using 
a rigorous conditional change analysis model which better establishes 
directionality given that most previous studies simply examined the 
longitudinal association between screen time and mental health fixed 
at each time point.

Although our study provides important insights, there are some 
limitations that could inform future research. First, we  could not 
examine the screen use content, context, and motives, which are 
important to determine why various types of screens affect mental 
health differently and why sex differences occur. Examining those 
factors can help to maximize the benefits and opportunities 
adolescents can get from technology and protect them from risks that 
could occur with certain context when using the screen excessively. 
Second, although we  controlled for baseline levels of anxiety and 
depression in all models, the possibility of residual confounding may 
have influenced results. Finally, future studies should rely on longer 
follow-up periods and assess a broader spectrum of mental health 
indicators such as, emotional, psychosocial, and cognitive health.

Conclusion

With high daily screen time exposure reported in the present 
study, our findings provide longitudinal evidence in a population-
based sample of adolescents that more time spent on screens is 
associated with more anxiety and depressive symptoms. The 
relationship between some types of screens such as talking on the 
phone and anxiety appears to follow a dose-response pattern. Sex 
differences in longitudinal associations were observed between types 
of screen use (i.e., television viewing and internet surfing) and anxiety 
and depression. Moreover, our results established that greater 
increases in screen time were associated with greater increases in 
depression and anxiety symptoms, and these observations occurred 
over one year and when controlling for baseline levels of anxiety and 
depression. More studies are warranted to examine the content and 
nature of screen usage. These studies can help inform public health 
programs, tailored with sex-specific and screen-specific considerations 
in mind, focusing on reducing screen time could contribute to the 
prevention of anxiety and depression among adolescents.
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perfectionism, self-perception of 
orofacial appearance, and mental 
health in college students
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Background: In dental clinical practice, self-perception of orofacial appearance is 
highly correlated with treatment satisfaction. Therefore, it is important to explore 
factors correlated with self-perception of orofacial appearance. Perfectionism 
may be one such factor. This study investigated the role of perfectionism in self-
perception of orofacial appearance.

Methods: Participants completed an online questionnaire that included 
demographic data, a measure of perfectionism, a measure of self-perception of 
orofacial appearance (including body image, smile appearance concern, and self-
esteem), and a measure of anxiety and depression.

Results: High perfectionism scores significantly predicted greater age, body 
image, smile appearance concern, and mental health scores and lower self-
esteem scores (p < 0.005). After adjusting for possible confounding variables, 
smile appearance concern largely disappeared. Mental health acted as a mediator 
in the relationships between perfectionism and three orofacial appearance 
characteristics.

Conclusion: High perfectionism predicted higher self-perception of body image, 
and lower mental health and self-esteem in college students. Mental health could 
mediate the relationships between perfectionism and self-perception of orofacial 
appearance.

KEYWORDS

perfectionism, psychological health, self-perception, orofacial appearance, body image

1. Introduction

Perfectionism can be regarded as a personality trait exemplified by striving for perfection 
in everything, tending to set extremely high standards and being exceedingly sensitive to 
critical evaluation (1, 2). Numerous studies have found that perfectionism is correlated with 
eating disorders, oral health-related behaviors, will to get succeed, and self-perception of 
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appearance (3–5). Excessively high perfectionism is associated with 
orthorexia nervosa, severe psychological problems, and even 
suicide (6, 7).

Esthetics refers to a set of principles governing the 
appreciation of beauty (8). Orofacial aesthetics is a type of 
aesthetics that is focused on one’s appearance, and has been found 
to correlate with some mental problems and various aspects of 
social life. In dental clinical work, patients with positive self-
perception of orofacial appearance would show better adherence 
to the treatment plan and more satisfaction with the procedure 
and the effects of the therapy (8, 9). Conversely, low satisfaction 
with dental treatment outcomes may result in low ratings of trust 
between dentists and patients.

Faced with many challenges during the transition from school to 
society and from adolescence to adulthood, college students engage in 
quite intense mental activity and self-exploration, often experiencing 
mental illnesses (10). The influence of perfectionism on many aspects 
of young people’s self-evaluation such as in self-liking, self-
competence, self-control, and self-confidence, is becoming clear  
(5, 11). However, it is still unclear how perfectionism correlates with 
college students’ self-perception of orofacial appearance and 
mental health.

This correlational study focused on exploring the relationship 
between perfectionism, self-perception of orofacial appearance 
(measured as body image, smile appearance concern, and self-esteem), 
and mental health (specifically anxiety, and depression). It was 
hypothesized that perfectionism would be  highly correlated with 
greater self-perception of orofacial appearance and greater mental 
illness. Mental health would act as a mediating role in the relationships 
between perfectionism and self-perception of orofacial appearance. 
The results could help clinicians to assess patients’ psychological status 
when developing a treatment plan.

2. Methods

2.1. Study design

A cross-sectional study was designed to measure the correlations 
among the three variables. Ethic approval for the study was obtained 
from West China School of Stomatology Sichuan University Medical 
Ethics Committee (Code: WCHSIRB-CT-2022-241). The 
questionnaire was delivered to the college students through a link1 
from May to June 2022. After reading the study information and 
agreeing to the informed consent page, they could then proceed to 
the questionnaire.

2.2. Research tools

The following research tools were used: the short-form Hewitt 
Multidimensional Perfectionism Scale-15 (12), the orofacial 
appearance perception questionnaire (8), the four-item patient health 
questionnaire-4 (13), and a demographic survey.

1 http://www.wjx.com

2.2.1. The short-form Hewitt multidimensional 
perfectionism scale-15 (MPS-H15)

The MPS-H15 contains 15 items with a seven-point answer scale 
from strongly disagree (1) to strongly agree (7) (12). The Cronbach’s 
Alpha is 0.919. Higher scores indicate greater perfectionism. The scale 
measures three dimensions of perfectionism: self-oriented perfectionism 
(SOP), other-oriented perfectionism (OOP), and socially-prescribed 
perfectionism (SPP). Each dimension includes 5 questions.

SOP includes behaviors such as setting oneself unattainable goals 
and being stuck in stringent self-evaluation. OOP addresses having 
critical standards for other people and attaching great importance to 
others being perfect. SPP reflects the need to strive for perfection and 
to be perfect to others (14).

2.2.2. The orofacial appearance perception 
questionnaire

The original OAP questionnaire consists of 17 items with a five-
point Likert scale (1 = strongly disagree; 5 = strongly agree) measuring 
self-perception of orofacial appearance. The questionnaire measures 
four dimensions: body image, smile appearance concern, self-esteem, 
and perfectionism. However, the present study extracted the former 
three sections and replaced the brief perfectionism subscale with a 
more comprehensive questionnaire (MPS-15) to evaluate 
perfectionism more thoroughly. The Cronbach’s Alpha for the rest 
three subscales (13 items) is 0.797, 0.867, and 0.874, respectively.

Body image measures how much importance participants 
attached to their physical appearance including orofacial appearance. 
Smile appearance concern measures participants’ satisfaction 
(reverse coded) and affective factors (reverse coded) related to smile 
aesthetics (aesthetic anxiety, mental stress, and dental self-
confidence). Self-esteem measures confidence in self-performance 
(reverse coded) (8).

2.2.3. The 4-item patient health questionnaire-4
The PHQ-4 is an effective and convenient scale for measuring 

anxiety and depression, with items such as “Over the last 2 weeks, how 
often have you been bothered by the following problems?” Responses 
are scored as 0 (“not at all”), 1 (“several days”), 2 (“more than half the 
days”), or 3 (“nearly every day”) (15). Higher scores indicate greater 
mental illness.

2.2.4. Sociodemographic variables
This study included variables such as age, sex, gender, per capita 

monthly household income, and major.

2.3. Participants

Participants who aged 17–28 and offered informed consent were 
included in the present study. Exclusion criteria: (1) cognitive 
impairment and illiteracy, (2) answers to all questions were illogical, 
and (3) spending insufficient time on the questionnaire.

2.4. Sample size calculation

Sample size was calculated using G*Power software (G*Power, 
Version 3.1.9.7) by prior power analysis. Student’s t-test between two 
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independent means with a power of 95%, an alpha level = 0.05 
(2-tailed), and a moderate effect size (d = 0.50) were entered, resulting 
in a minimum sample size needed of 210 participants (16).

2.5. Statistical analysis

R (http://www.R-project.org) and EmpowerStats software (www.
empowerstats.com, X&Y solutions, China), and SPSS (version 25.0) 
were used for all analyses. p < 0.05 was regarded to be statistically 
significant. Means with standard deviations and percentages were 
used to describe continuous and categorical variables, respectively. A 
chi-square test was used to analyze the differences between groups of 
categorical variables. Univariate and stratified analysis and logistic 
regression analysis were performed to investigate the relationship 
between perfectionism and body image, smile appearance concern, 
self-esteem, and mental health before and after adjusting for other 
confounds. Mediation analysis was used to test the mediating role of 
mental health.

3. Results

3.1. Descriptive statistics

A total of 510 responses were collected for this study, 33 of which 
were excluded because they did not meet the age requirement, and 42 
of which were also excluded because they took insufficient time to 
complete the questionnaire. The resulting effective rate was 85%. The 
final sample consisted of 435 college students from 17 to 28 years old 
(M = 20.4, SD = 2), most of whom were female (n = 303, 70%). 
Compared with male group, female participants had lower 
perfectionism scores (p < 0.001). Most participants had treatment 
experience regardless of male or female, the percentages were 63.6 and 
74.2%, respectively. (See Table 1).

3.2. Univariate analysis

Age and body image, smile appearance concern, self-esteem and 
PHQ-4 scores were significantly correlated with perfectionism scores 
(p ≤ 0.001) (see Table 2). Participants with one more perfectionism 
score had 0.05 higher body image scores (β = 0.05, p < 0.0001), 0.04 
higher smile appearance concern scores (β = 0.04, p < 0.0001), and 0.04 
higher PHQ-4 scores (β = 0.04, p < 0.0001). In contrast, they had 0.09 
lower self-esteem scores (β = −0.09, p < 0.0001).

3.3. Stratification analysis

The patients were stratified by sex (male or female), age (<20 
or ≥20) and dental treatment ever (yes or no) groups. After stratifying 
by sex and age, the study found that in all the groups, the associations 
between perfectionism scores and other characteristics were 
significant. (See Table 3A; Figure 1).

Stratified by whether participants had ever received dental 
treatment, significant associations were found between perfectionism 
scores and other characteristics in the dental treatment group, but 

were not found in smile appearance concern and PHQ-4 stratifications 
in the non-dental treatment group (see Table 3B; Figure 1).

3.4. Logistic regression analysis

After adjusting for confounds, the βs of perfectionism on body 
image and self-esteem were still statistically significant, suggesting the 
two characteristics are stable and reliable. The effect size of smile 
appearance concern changed from 0.06 to 0.02, resulting in the 
statistical significance disappearing after the adjustment (see Table 4; 
Figure 2).

TABLE 1 Descriptive statistics of the characteristics of college students.

Gender Male Female p-value

N 132 303

Age 20.35 ± 1.91 20.35 ± 2.04 0.703

Perfectionism orientation

SOP 22.85 ± 5.93 22.15 ± 5.86 0.152

OOP 21.35 ± 6.00 20.15 ± 5.49 <0.05

SPP 22.53 ± 5.67 21.01 ± 5.64 <0.01

Perfectionism scores 66.73 ± 15.92 66.30 ± 15.01 <0.05

Body image 16.32 ± 2.47 16.11 ± 2.42 0.349

Smile appearance concern 12.36 ± 3.94 12.55 ± 3.87 0.702

Self-esteem 16.45 ± 4.60 16.47 ± 4.32 0.979

PHQ-4 7.70 ± 3.14 8.15 ± 2.91 0.071

Dental treatment ever <0.05

YES 84 (63.64%) 225 (74.26%)

NO 48 (36.36%) 78 (25.74%)

Per capita monthly 

household income, yuan
0.757

<3,000 35 (26.52%) 86 (28.38%)

≥3,000 97 (73.48%) 217 (71.62%)

Major 0.313

Medical 47 (35.61%) 93 (30.69%)

Not medical 85 (64.39%) 210 (69.31%)

Results in the table: Mean + SD/N(%). PHQ-4, the patient health questionnaire-4; SOP, 
self-oriented perfectionism; OOP, other-oriented perfectionism; SPP, socially-prescribed 
perfectionism.

TABLE 2 Crude association between the perfectionism scores and other 
characteristics.

Characteristics
Perfectionism scores

β p-value

Age 0.03 (0.01, 0.04) <0.001

Body image 0.05 (0.03, 0.06) <0.001

Smile appearance concern 0.06 (0.04, 0.09) <0.001

Self-esteem −0.09 (−0.12, −0.07) <0.001

PHQ-4 0.04 (0.02, 0.06) <0.001

Results in the table: β (95%CI). CI, confidence interval; PHQ-4, the patient health 
questionnaire-4.
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TABLE 3B Stratification analysis for associations between the perfectionism scores and other characteristics.

Characteristics
Dental treatment ever

Yes No

N 309 126

Age 0.02 (0.01, 0.04)** 0.03 (0.01, 0.05)***

Body image 0.05 (0.03, 0.07)*** 0.03 (0.01, 0.06)*

Smile appearance concern 0.08 (0.05, 0.11)*** 0.02 (−0.02, 0.07) 0.3014

Self-esteem −0.11 (−0.14, −0.08)*** −0.05 (−0.11, −0.00)*

PHQ-4 0.05 (0.03, 0.07)*** 0.02 (−0.02, 0.05) 0.3805

Results in the table: β (95%CI). PHQ-4, the patient health questionnaire-4. *p < 0.05, **p < 0.01, ***p < 0.001.

3.5. Pathway analysis

The total and direct effects of perfectionism and mental health on 
body image, smile appearance concern and self-esteem were 
statistically significant. The indirect effects of mental health on the 
relationships between perfectionism and the other three characteristics 
were also of statistical significance. The effect of mental health 
explained 10.30, 22.60, and 31.07% of the relationships between 

perfectionism and body image, smile appearance concern and self-
esteem, respectively (See Table 5; Figure 3).

4. Discussion

The hypothesis that perfectionism would be highly correlated with 
greater self-perception of orofacial appearance and greater mental 

TABLE 3A Stratification analysis for associations between the perfectionism scores and other characteristics.

Characteristics
Gender Age

Male Female <20 ≥20

N 132 303 162 273

Age 0.04 (0.02, 0.06)*** 0.02 (0.01, 0.04)***

Body image 0.03 (0.01, 0.06)* 0.05 (0.03, 0.07)** 0.04 (0.02, 0.06)*** 0.05 (0.03, 0.07)***

Smile appearance concern 0.08 (0.04, 0.12)*** 0.06 (0.03, 0.09)*** 0.09 (0.06, 0.12)*** 0.05 (0.02, 0.08)**

Self-esteem −0.09 (−0.14, −0.05)*** −0.10 (−0.13, −0.07)*** −0.14 (−0.18, −0.10)*** −0.06 (−0.10, −0.03)***

PHQ-4 0.05 (0.01, 0.08)** 0.04 (0.02, 0.06)*** 0.06 (0.03, 0.08)*** 0.03 (0.01, 0.06)*

FIGURE 1

Cartesian thermal diagram showing β in stratification analysis. Orange means β > 0 and p < 0.05 between different perfectionism groups in the 
stratification. The deeper the orange is, the larger β is; blue means that β < 0 and p < 0.05 between different perfectionism groups in the stratification.  
The deeper the blue is, the larger the absolute value of β is; space means no significant differences exist between different perfectionism groups in the 
stratification.
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illness, and mental health would play a partial mediating role in the 
relationships between perfectionism and self-perception of orofacial 
appearance was supported. Higher perfectionism could predict higher 
body image, higher smile appearance concern, and lower self-esteem. 
Mental health explained 10.30, 22.60, and 31.07% of the relationships, 
respectively.

The study found that people with high perfectionism tended to 
be older than those with low perfectionism, which was consistent 
with previous research results (17, 18). Presumably, students in 
higher grades are under more academic pressure, and excessive 
pressure may increase people’s self-demands, resulting in higher 
perfectionism scores. However, some studies have not found a 
correlation between age and perfectionism (19), perhaps because this 
study relied on teenagers whose perfectionism traits may differ from 
those of adults [i.e., perfectionism seems to decrease after 
puberty (20)].

The study also found that high perfectionism predicted low self-
esteem and high smile appearance concern, confirming Venet et al.’s 
findings that perfectionism negatively correlated with self-esteem 
but self-esteem is positively correlated with dental satisfaction (21). 

This may be because people with high perfectionism have higher 
standards for themselves, resulting in lower self-esteem scores and 
more smile appearance concerns. Excessive self-focus can lead to a 
mismatch between the expected self and the actual self, which may 
cause patients to evaluate themselves negatively, leading to lower 
self-esteem. Recent studies have shown that some specific cognitive 
processes partially mediate the relationship between perfectionism 
and self-esteem (22). Specifically, those with high perfectionism tend 
to use poor coping mechanisms (such as rumination), rather than 
active problem solving, which are unhelpful and may cause 
psychological distress.

In addition, this study found that high perfectionism predicted 
higher body image. Body image partly reflects the evaluation of 
orofacial appearance. A person who appreciates his/her own body is 
more likely to cooperate and listen to the doctor’s advice (8). For 
example, in an all-female sample, Zhang et al. found that body image 
appreciation may play a mediating role in the relationship between 
healthy perfectionism and body-related shame. Specifically, the 
healthier the perfectionism was, the more body image appreciation 
was felt, which reduced body-related shame (23). Consequently, 

TABLE 4 Logistic regression for the associations between perfectionism scores and other characteristics in college students.

Characteristics
Perfectionism scores

β 95%CI p-value

Body image
Non-adjusted 0.05 0.03, 0.06 <0.0001

Adjusteda 0.05 0.03, 0.07 <0.0001

Smile appearance concern
Non-adjusted 0.06 0.04, 0.09 <0.0001

Adjustedb 0.02 −0.01, 0.04 0.1537

Self-esteem
Non-adjusted −0.09 −0.12, −0.07 <0.0001

Adjustedc −0.07 −0.09, −0.05 <0.0001

aAdjusted for age, sex, per capita monthly household, dental treatment ever, smile appearance concern, and self-esteem.
bAdjusted for age, sex, per capita monthly household, dental treatment ever, body image, and self-esteem.
cAdjusted for age, sex, per capita monthly household, dental treatment ever, body image, and smile appearance concern.

FIGURE 2

Logistic regression for associations between the perfectionism scores and other characteristics in college students.
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we  hope our finding will help dentists quickly gain a general 
understanding of patients’ self-perception.

This study also found that high perfectionism predicted high 
PHQ-4 scores, suggesting that college students with high 
perfectionism are more likely to suffer from anxiety and 
depression. A cohort study found that two dimensions of 
perfectionism, self-criticism and personal standards, moderated 
the negative effects of chronic stress on depression in 1 year (24). 
Partly consistent with the present study, people with high 
perfectionism showed higher scores of SOP and PHQ-4, as self-
criticism and personal standards are two crucial parts of 
SOP. High self-criticism might be a negative self-cognition not 
leading directly to depression, but low self-esteem does seem to 
predict the development of depression (25). It could be suggested 

that high SOP tendency predicts low self-esteem, corroborating 
the present results.

With regard to dental treatment, only those who did not receive 
dental treatment showed no significant correlations in smile 
appearance concern and PHQ-4 stratifications. This may be caused by 
the two groups’ different expectations for their appearance. Studies 
have found a significant correlation between patients’ perfectionism 
and dental anxiety. Before aesthetic repair of anterior teeth or 
orthodontic treatment, patients showed high levels of depression and 
anxiety (26, 27). It is probable that people who actively participate in 
dental treatment tend to be dentally anxious and would pay more 
attention to their appearance and various symptoms, while people 
who are reluctant to undergo dental treatment may be as concerned 
about their appearance.

TABLE 5 Median analysis results for the relationship between perfectionism and other characteristics.

Routine of pathway analysis Effect size t Percentage

Perfectionism on body image via mental health

Total effect 0.291 6.320***

Indirect effect −0.030 10.30%

Direct effect

Perfectionism → body image 0.321 6.879***

Perfectionism → mental health 0.211 4.488***

Mental health → body image −0.142 −3.046**

Perfectionism on smile appearance concern via mental health

Total effect 0.254 5.467***

Indirect effect 0.057 22.60%

Direct effect

Perfectionism → smile appearance concern 0.197 4.300***

Perfectionism → mental health 0.211 4.488***

Mental health → smile appearance concern 0.272 5.933**

Perfectionism on self-esteem via mental health

Total effect −0.328 −7.236***

Indirect effect −0.102 31.07%

Direct effect

Perfectionism → self-esteem −0.227 −5.628***

Perfectionism → mental health 0.211 4.488***

Mental health → self-esteem −0.483 −12.000**

FIGURE 3

Structural model of median analysis.
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Pathway analysis indicated mental health as a significant 
mediator in the relationships between perfectionism and body 
image, smile appearance concern and self-esteem. It was revealed 
that more anxiety and depression could decrease the importance 
participants attached to their body image. Presumably, under 
conditions of extreme anxiety and depression, college students may 
have difficulty concentrating and become preoccupied with 
problems. Previous research has demonstrated that when faced with 
anxiety and overwhelming stress, college students may resort to 
behaviors such as praying, overeating, and seeking social support 
to cope, thereby neglecting their excessive attention to their oral 
appearance (28). The study also found that poorer mental health 
could lead to more sever smile appearance concern. Consistent with 
Emanuela et al. ‘s finding that depression could predict low body 
image satisfaction, college students with more anxiety and 
depression might tend to be dissatisfied with smile appearance (29). 
In addition, mental health was found to lower self-esteem. It was 
speculated that perfectionists tend to view life more negatively 
when experiencing more anxiety or depression, which exacerbates 
their negative self-evaluation (30).

There are several limitations to this study. First, our research was 
cross-sectional so may just provide a snapshot view of the constructs 
measured as opposed to long-lasting relationships. The PHQ-4 scale 
consists of only four questions, so longer, more sophisticated scales 
may provide a more nuanced view of mental illness. Every participant’s 
criteria for self-evaluation are inevitably different, so it is possible to 
set a standard on the first page of the questionnaire. Lastly, more 
factors could be included in the structural model of the mediation 
analysis for further investigation.

5. Conclusion

College students with high perfectionism are more likely to 
suffer from anxiety and depression and low self-esteem. Among 
college students who have received dental treatment, high 
perfectionism also predicted high body image, which may be useful 
for dentists to know so as to quickly understand patients’ perception 
of themselves. No significant correlation between perfectionism 
and smile appearance concern was found after adjusting for 
confounds. Mental health acted as a mediator in the relationships 
between perfectionism and body image, smile appearance concern, 
and self-esteem.
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Association between duration of 
electronic screen use for 
non-educational purposes and 
depression symptoms among 
middle and high school students: 
a cross-sectional study in Zhejiang 
Province, China
Hao Wang 1, Fiona Bragg 2,3, Yunqi Guan 1, Jieming Zhong 1, Na Li 1, 
Jin Pan 1 and Min Yu 1*
1 Department of NCDs Control and Prevention, Zhejiang Provincial Center for Disease Control and 
Prevention, Hangzhou, China, 2 Medical Research Council Population Health Research Unit, Nuffield 
Department of Population Health, University of Oxford, Oxford, United Kingdom, 3 Clinical Trial Service 
Unit and Epidemiological Studies Unit (CTSU), Nuffield Department of Population Health, University of 
Oxford, Oxford, United Kingdom

Background: Existing literature on the association of electronic screen use 
duration with depression among adolescents is contradictory. The current study 
aimed to elucidate the association between duration of electronic screen use for 
non-educational purposes and depression symptoms among middle and high 
school students in Zhejiang Province, China.

Methods: A cross-sectional study of 27,070 students in grades 7–12 from 
376 middle and high schools was conducted through an anonymous self-
administered questionnaire between April and June 2022. Poisson regression was 
utilized to examine the association between electronic screen use duration for 
non-educational purposes and depression symptoms.

Results: Of the 27,006 eligible students, 51.6% (13932) were boys and the mean 
(SD) age was 15.6(1.7) years. The overall prevalence of symptoms of depression 
was 22.4% (95%CI 21.4–23.4); girls (27.6%, 26.2–29.0) had a higher prevalence than 
boys (17.7%, 16.7–18.8). After adjustment for socio-demographic status, lifestyle 
factors, self-perceived health, academic performance, loneliness and sadness, 
compared to those who did not use electronic screens for non-educational 
purposes, the prevalence ratios (PRs) for depression symptoms were 1.03 (95% CI 
1.02–1.04) for those exposed to electronic screens for <1 h/day, 1.07 (1.05–1.09) 
for 1.0–1.9 h/day, 1.10 (1.07–1.13) for 2.0–2.9 h/day, 1.14 (1.10–1.18) for 3.0–3.9 h/
day, 1.18 (1.12–1.23) for 4.0–4.9 h/day, and 1.21 (1.15–1.29) for ≥5 h/day.

Conclusion: Duration of electronic screen use for non-educational purposes 
was positively associated with symptoms of depression among middle and high 
school students, even with a relatively short daily duration of use.
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depression symptoms, electronic screen, adolescents, cross-sectional study, factors
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Introduction

Mental disorders are increasingly recognized as leading causes of 
disease burden (1). The estimated number of mental disorders 
worldwide increased from 654.8 million in 1990 to 970.1 million in 
2019, corresponding to an increase of 48.1% (2). Depression is the 
most common type of mental disorder (3), and was estimated to have 
increased worldwide from 170.8 million to 279.6 million between 
1990 and 2019 (2). Globally, 8.8% of children and adolescents 
(<20 years old) were diagnosed with mental disorders in 2019 (1). 
Among this age group, the frequency of depression increased from 
819.5 per 100,000  in 2010 to 908.6 per 100,000  in 2019 (1), and 
disability adjusted life years (DALYs) due to depression increased 
from 3.5 million to 4.4 million in the same period.

With rapid development of economies and technology, the variety 
of electronic devices available has increased dramatically over recent 
decades, to include not only traditional televisions and desktop 
computers, but also smart phones, laptops, and tablet devices etc. In 
the United States of America, the percentage of high school students 
using electronic screens for longer than 3 h per day increased from 
22.1% in 2003 to 46.1% in 2019 (4). These electronic devices greatly 
facilitate people’s lives, but potential adverse effects on users’ health 
have led to concerns regarding excessive exposure to electronic 
screens. Previous studies documented that excessive screen time was 
associated with a wide range of detrimental health behaviors among 
adolescents, including insufficient sleep (5, 6), excessive sugar-
sweetened beverage consumption (6) and inadequate physical activity 
(6). In addition, excessive screen time has also been associated with 
obesity (6, 7), metabolic syndrome (8), insulin resistance (9), attention 
deficit and hyperactivity disorder (10) and anxiety symptoms (11).

However, existing literature on the association of duration of 
electronic screen use with depression among adolescents is 
contradictory. While some studies indicated that there was a 
significant positive association between screen time and depression 
(12–14), one study conducted in Taiwan found that time spent playing 
Internet games appeared to be negatively associated with depression 
symptoms (15), and similar results were documented by another 
nationally representative study of 9,137 Canadian adolescents aged 
12–19 years, which indicated that depression was less likely to 
be reported in frequent video game users (16). The School Children 
Mental Health Europe project, including 3,195 children aged 
6–11 years from six European Union countries, found no significant 
association between video game playing and depression (17). Hence, 
the current study was designed with the aim of evaluating the 
association between duration of viewing electronic screens for 
non-educational purposes and depression symptoms among school 
students in Zhejiang.

Materials and methods

Study design

A three-stage cluster sampling design was implemented. In 
stage 1, 30 counties/districts were sampled randomly from all 90 
counties/districts. In stage 2, 11 classes of middle school, 6 classes 
of academic high school, and 6 classes of vocational high school 
were selected randomly within each chosen county/district. In stage 

3, students in all selected classes were invited to participate in the 
study. A self-administered anonymous questionnaire was filled in 
by participants in the classroom setting without school teachers’ 
supervision. The field survey was carried out by trained CDC staff 
using standardized procedures.

Outcome variables

Depressive symptoms were assessed using the Patient Health 
Questionnaire 9-item depression scale (PHQ-9) (18), widely used 
among adolescents (19–22). Participants were asked to report the 
presence of nine problems, including depression and interest decline, 
in the past 2 weeks on a 4-point scale ranging from “nearly every day” 
(3 points) to “not at all” (0 points). The response to each item can 
be assigned a score of 0 to 3, with a maximum combined score of 27. 
Higher scores indicate greater severity of depressive symptoms. 
Previous studies recommended a cut-off point of no less than 10 to 
screen for depression of clinical diagnostic significance of at least 
moderate severity (18). Levis et  al. demonstrated high specificity 
(85%) and high sensitivity (88%) of the PHQ-9 scale in detecting 
depression at a cut-off of 10 (23). Hence, depression was defined based 
on a cut-off point of no less than 10 in the current study, and moderate 
or more severe depression was defined using a cut-off point of no less 
than 15 (24).

Exposure variables

Duration of electronic screen use for non-educational purposes 
was evaluated through the question: “On an average school day, how 
many hours do you play pad or use a smartphone or tablet computer 
or desktop computer for something that is not school work?” Response 
options included: “I do not play pad or use a smartphone or tablet 
computer or desktop computer or play these only for school work,” 
“<1 h/day,” “1.0–1.9 h/day,” “2.0–2.9 h/day,” “3.0–3.9 h/day,” “4.0–4.9 h/
day,” and “≥5 h/day.”

Covariates

Covariates in the present study included age, sex, region, type of 
school, parental educational attainment, parental marital status, 
household income, cigarette smoking (smoking on at least 1 day in the 
past 30 days), alcohol drinking (drinking alcohol on at least 1 day in 
the past 30 days), physical activity, academic performance, self-
perceived health, loneliness and sadness. Sadness was assessed 
through the question: “During the past 12 months, did you ever feel 
so sad or hopeless almost every day for 2 weeks or more in a row that 
you  stopped doing some usual activities?” (Answer options: yes 
and no).

Statistical analysis

Continuous variables were presented as mean ± standard 
deviation. Categorical variables were presented as percent and 95% 
confidence intervals (CI). Weighted prevalence was calculated using 
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the PROC SURVEYFREQ procedure. Considering high prevalence of 
depression symptoms, modified Poisson regression was utilized to 
examine the associations between duration of electronic screen use for 
non-educational purposes and depression symptoms (25). Potential 
confounding factors, comprising socio-demographic status, lifestyle 
factors, academic performance, self-perceived health, loneliness and 
sadness were included in different models. Prevalence ratios (PRS) 
were estimated using three regression models. In model 1, PRS were 
adjusted for age (≤13, 14–15, and ≥16 years), sex (boys and girls), 
region (urban and rural), and type of school (middle school, academic 
high school and vocational high school). Model 2, additionally 
adjusted for paternal and maternal educational attainment (middle 
school or below, high school, college or above) and parental marital 
status (married and others), household income (very poor/poor, fair, 
very wealthy/wealthy), cigarette smoking (yes and no), alcohol 
drinking (yes and no), physical activity (none, 1–2 days/week, 
3–5 days/week, and 6–7 days/week), academic performance (excellent, 
middle and poor), and self-perceived health status (very good/good, 
fair, very bad/bad, and unknown). Model 3, additionally adjusted for 
loneliness (never/occasional, sometimes, and often/always) and 
sadness (yes and no). In multiple linear regression analyses, the 
exposure variable (i.e., duration of exposure to electronic screens for 
non-educational purposes) was converted to a continuous variable. 
Those who chose “<1 h/day,” “1.0–1.9 h/day,” “2.0–2.9 h/day,” 
“3.0–3.9 h/day,” “4.0–4.9 h/day,” and “≥5 h/day” were assigned with 
value 0.5 h/day, 1.5 h/day, 2.5 h/day, 3.5 h/day, 4.5 h/day, and 5.5 h/day, 
respectively. The association between duration of electronic screen use 
for non-educational purposes and depression symptoms was further 
examined. In sensitivity analyses, a cut-point of 15 was used to define 
depression for evaluation of its association with duration of screen use. 
All statistical analyses were performed using SAS software V.9.4 (SAS 
Institute, Cary, North Carolina, United States). Statistical significance 
level was set at p value < 0.05 using a 2-sided test.

Results

Descriptive statistics

A total of 28,043 students from 376 schools were invited to 
participate, of whom, 27,070 students were surveyed. Overall, 114 
students refused to participate and 859 were absent from school on 
the survey day, yielding a response rate of 96.5%. Of 27,070 
questionnaires, 40 were excluded due to being incomplete, 17 were 
excluded due to missing one of more of the nine items in the PHQ-9 
questionnaire, and 7 were excluded due to missing information on 
duration of electronic screen use. Eventually, 27,006 students, 
comprising 13,932 boys and 13,074 girls, were included in the present 
analyses. The mean age was 15.6 ± 1.7 years. The percentages of 
students attending middle schools, academic high schools and 
vocational high schools were 47.2% (N = 12,760), 27.3% (N = 7,375), 
and 25.5% (N = 6,871), respectively.

Of 27,006 eligible students, 35.3% of students lived in urban areas, 
87.6% grew up in intact families, and 5.5% described their family 
income as very poor or poor. The fathers of 55.2% of students were 
educated to middle school level or below, and the mothers of 58.7% of 
students were educated to that level. Overall, 30.5% of students 
described their academic performance as poor, 3.9% smoked 

cigarettes, and 16.0% drank alcohol. 17.3% were physically active no 
less than 6 days weekly. Poor health was self-reported by 7.6% of 
students, 13.1% felt lonely often or always in the past 12 months and 
17.8% felt sad in the past 12 months (Table 1).

Prevalence of depression symptoms

The overall prevalence (95%CI) of depression symptoms among 
students was 22.4% (21.4–23.4), and was 20.1% (18.4–21.9), 23.6% 
(21.9–25.2), and 22.7% (21.3–24.2) for students aged ≤13 years, 
14–15 years, and ≥16 years, respectively (p = 0.01). Girls (27.6, 95%CI: 
26.2–29.0) had a higher prevalence of depression symptoms than boys 
(17.7, 95%CI:16.7–18.8). Students living in rural areas (23.8, 95%CI: 
22.5–25.2) had a higher prevalence of depression symptoms than their 
counterparts living in urban areas (19.9, 95%CI: 18.7–21.0). 
Prevalence of depression symptoms among students attending middle 
school, academic high school, and vocational high school was 22.1% 
(95%CI: 20.7–23.5), 24.6% (95%CI: 22.4–26.7), and 20.8% (95%CI: 
18.9–22.6), respectively (p = 0.03; Table 2).

Association between duration of electronic 
screen use for non-educational purposes 
and depression symptoms

After adjusting for age, sex, region, type of school, paternal and 
maternal educational attainment, parental marital status, household 
income, cigarette smoking, alcohol drinking, physical activity, 
academic performance, self-perceived health, loneliness and sadness, 
compared to those who were not exposed to electronic screens, the 
PRs (95%CI) for depression symptoms were 1.03 (1.02–1.04) for those 
exposed to electronic screens for <1 h/day, 1.07 (1.05–1.09) for those 
exposed for 1.0–1.9 h/day, 1.10 (1.07–1.13) for those exposed for 
2.0–2.9 h/day, 1.14 (1.10–1.18) for those exposed for 3.0–3.9 h/day, 
1.18 (1.12–1.23) for those exposed for 4.0–4.9 h/day, and 1.21 (1.15–
1.29) for those exposed for ≥5 h/day, respectively (Table 3). There was 
an apparent exposure-response effect such that those exposed to 
electronic screens for a longer duration had a greater prevalence of 
depression symptoms. In multiple linear regression analyses, the 
adjusted β coefficients (95%CI) of association between duration of 
electronic screen use for non-educational purposes and depression 
symptoms scores was 0.14 (0.10–0.17), and the same pattern was also 
found among boys and girls (all p values < 0.001; Table 4).

Sensitivity analyses

In sensitivity analyses, a cut-off value of 15 (i.e., moderately or 
more severe depression) was used to evaluate the association of 
duration of electronic screens viewing with depression symptoms. 
After adjusting for potential confounding factors, compared to those 
who were not exposed to electronic screens, the PR (95%CI) for 
depression symptoms was 1.04 (1.03–1.06) for those exposed to 
electronic screens for non-educational purposes for <1 h/day, 1.09 
(1.05–1.13) for those exposed for 1.0–1.9 h/day, 1.14 (1.08–1.20) for 
those exposed for 2.0–2.9 h/day, 1.19 (1.11–1.27) for those exposed for 
3.0–3.9 h/day, 1.24 (1.14–1.35) for those exposed for 4.0–4.9 h/day, 

154

https://doi.org/10.3389/fpubh.2023.1138152
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Wang et al. 10.3389/fpubh.2023.1138152

Frontiers in Public Health 04 frontiersin.org

and 1.30 (1.17–1.44) for those exposed for ≥5 h/day, respectively, 
which was similar to the results based on a cut-off value of 10 
(Additional file 1: Supplementary Table S1).

Discussion

This provincially representative study of middle and high school 
students from China documents the latest prevalence of depression 
symptoms, and quantifies the associations between duration of 
electronic screen use for non-educational purposes and 
depression symptoms.

Prevalence of depression symptoms

A meta-analysis of 29 studies including 80,879 global youth aged 
≤18 years indicated that the prevalence of depression symptoms was 
25.2% (26). The prevalence of depression symptoms in the current 
study was 22.4%, suggesting that these symptoms are common among 
school students in China. In 2021, the Chinese government took a 
series of actions to strengthen the prevention of adolescent depression, 

TABLE 1 Participant characteristics by duration of exposure to electronic screens for non-educational purposes (N = 27,006).

Daily duration of exposure to electronic screens for non-educational purposes

Characteristics None <1 h 1.0–1.9 h 2.0–2.9 h 3.0–3.9 h 4.0–4.9 h ≥5 h

(N = 9,056) (N = 5,100) (N = 3,079) (N = 2,759) (N = 2,311) (N = 1,580) (N = 3,121)

Mean age (years) 15.6 ± 1.7 15.1 ± 1.7 15.4 ± 1.8 15.7 ± 1.7 16.1 ± 1.6 16.3 ± 1.5 16.3 ± 1.5

Boys (%) 4,754 (53.5) 2,572 (50.8) 1,516 (50.3) 1,403 (52.3) 1,178 (52.1) 796 (51.2) 1713 (56.1)

Urban (%) 3,538 (35.1) 2,337 (41.5) 1,332 (37.5) 1,140 (35.2) 917 (35.3) 609 (33.5) 917 (24.9)

Middle school (%) 4,400 (52.1) 3,243 (68.5) 1730 (62.2) 1,286 (52.4) 807 (39.9) 459 (33.9) 835 (30.6)

Living in intact families 

(%)

8,089 (89.9) 4,523 (89.0) 2,704 (88.3) 2,378 (86.4) 1972 (86.3) 1,323 (84.5) 2,530 (81.2)

Father educated to 

middle school level or 

below (%)

4,513 (49.1) 2,586 (50.6) 1715 (55.6) 1,621 (58.7) 1,405 (61.3) 1,024 (65.2) 2077 (68.3)

Mother educated to 

middle school level or 

below (%)

4,918 (53.3) 2,720 (52.8) 1814 (58.1) 1712 (62.7) 1,535 (66.4) 1,065 (66.9) 2,213 (71.5)

Low family income (%) 468 (4.8) 268 (4.9) 154 (4.9) 143 (5.0) 143 (5.8) 116 (7.1) 281 (8.8)

Physically active ≥6 d/

wk. (%)

1,699 (18.8) 1,005 (19.2) 503 (16.4) 483 (17.8) 349 (14.6) 215 (13.6) 433 (14.3)

Poor academic 

performance (%)

2,232 (24.4) 1,434 (27.4) 912 (30.2) 960 (35.0) 830 (36.6) 606 (38.8) 1,272 (40.8)

Cigarette smoking (%) 187 (1.9) 120 (2.2) 66 (2.0) 133 (4.8) 106 (4.5) 121 (7.5) 379 (11.4)

Alcohol drinking (%) 1,099 (12.0) 627 (11.6) 406 (13.2) 489 (17.4) 498 (20.4) 382 (24.1) 959 (29.5)

Poor self-reported 

health (%)

635 (7.0) 347 (6.9) 204 (6.7) 197 (7.1) 154 (6.5) 123 (7.9) 361 (12.0)

Feeling lonely often or 

always (%)

1,056 (12.4) 635 (12.8) 331 (11.0) 301 (11.3) 295 (13.1) 217 (13.8) 588 (19.3)

Feeling sad (%) 1,331 (14.8) 850 (16.5) 515 (16.9) 499 (18.8) 447 (19.7) 313 (20.0) 823 (26.2)

Number in brackets are weighted proportions.

TABLE 2 Weighted prevalence of depression symptoms by participant 
characteristics.

Prevalence (95%CI)* p value

Age (years) 0.01

≤13 20.1 (18.4–21.9)

14–15 23.6 (21.9–25.2)

≥16 22.7 (21.3–24.2)

Sex <0.001

Boys 17.7 (16.7–18.8)

Girls 27.6 (26.2–29.0)

Area <0.001

Urban 19.9 (18.7–21.0)

Rural 23.8 (22.5–25.2)

Type of school 0.03

Middle school 22.1 (20.7–23.5)

Academic high school 24.6 (22.4–26.7)

Vocational high school 20.8 (18.9–22.6)

*Based on the weighted data. CI, confidence interval.
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including adding a depression screen to routine student health checks, 
establishing student mental health archives and student awareness of 
depression, and strengthening capacity for early recognition of 
depression (27). Consistent with previous studies, the prevalence of 
depression symptoms among girls was higher than among boys (28–
30), implying that girls were more inclined to suffer from depression. 
In line with a previous study (29), the prevalence of depression 
symptoms increased with age. This may reflect older students 
encountering more triggers of depression owing to their greater 
autonomy and social adjustment.

Association between duration of electronic 
screen use for non-educational purposes 
and depression symptoms

Consistent with the majority of previous studies (31–33), 
electronic screen use was positively associated with depression 
symptoms in the current study. The 2018 US National Survey of 
Children’s Health (NSCH), including 10,907 adolescents aged 13 to 
17 years, observed that after adjusting for demographic factors (age, 
sex, poverty level, parent education, and race/ethnicity), insurance 
type, language spoken at home, household generation, family 
structure, comorbid conditions, and emotional/behavior medications, 
compared to adolescents with electronic screen duration of less than 
1 h/day, the odd ratios (95%CI) of depression for those exposed to 
electronic screens for 1 h/day, 2 h/day, 3 h/day, and ≥ 4 h/day were 0.66 
(0.34–1.28), 1.26 (0.71–2.25), 1.48 (0.83–2.63), and 2.23 (1.27–3.91), 
respectively; only those children using screens for ≥4 h/day had 
significantly higher odds of depression (34). The less clear association 
between duration of screen use in this US study, when compared with 
the current study, may reflect multiple factors. Firstly, information on 
screen time and depression was provided by students’ parents or 
caregivers in the NSCH, while information was provided by students 
themselves in the present study. Secondly, depression was assessed 
through history of physician-diagnosed depression in NSCH, whereas 
depression was identified with a self-administered PHQ-9 
questionnaire in the present study.

Interestingly, the 2002 Swiss Multicentre Adolescent Survey on 
Health, including 7,211 students aged 16 to 20 years, found a U-shaped 
relationship between intensity of Internet use and depression scores. 
When compared with regular users (i.e., those using the Internet 
several days per week and ≤ 2 h/day), the risk of depression was higher 
among non-users (i.e., no use in the past month), occasional users (i.e., 
≤1 h/week), and heavy users (>2 h/day) (12). Another study of 221,096 
adolescents, included in three large datasets from the UK and USA, 
indicated that light users of digital media (<1 h/day) reported more 

TABLE 3 Adjusted prevalence ratios of depression symptoms associated with duration of exposure to electronic screens for non-educational purposes 
among students.

Daily duration of exposure to electronic screens for non-educational purposes p for 
trend

None 
(N = 9,056)

<1 h 
(N = 5,100)

1.0–1.9 h 
(N = 3,079)

2.0–2.9 h 
(N = 2,759)

3.0–3.9 h 
(N = 2,311)

4.0–4.9 h 
(N = 1,580)

≥5.0 h 
(N = 3,121)

Total

Model 1 1.00 1.10 (1.09–1.11) 1.21 (1.18–1.24) 1.33 (1.29–1.38) 1.46 (1.40–1.53) 1.61 (1.52–1.70) 1.77 (1.66–1.89) <0.001

Model 2 1.00 1.05 (1.04–1.07) 1.11 (1.09–1.14) 1.17 (1.14–1.21) 1.24 (1.18–1.29) 1.30 (1.24–1.38) 1.38 (1.29–1.47) <0.001

Model 3 1.00 1.03 (1.02–1.04) 1.07 (1.05–1.09) 1.10 (1.07–1.13) 1.14 (1.10–1.18) 1.18 (1.12–1.23) 1.21 (1.15–1.29) <0.001

Boys

Model 1 1.00 1.10 (1.08–1.12) 1.21 (1.17–1.25) 1.33 (1.26–1.40) 1.47 (1.37–1.57) 1.61 (1.48–1.76) 1.77 (1.60–1.97) <0.001

Model 2 1.00 1.05 (1.04–1.07) 1.11 (1.07–1.15) 1.17 (1.11–1.23) 1.23 (1.15–1.32) 1.30 (1.19–1.42) 1.37 (1.23–1.52) <0.001

Model 3 1.00 1.04 (1.02–1.05) 1.08 (1.04–1.11) 1.12 (1.07–1.17) 1.16 (1.09–1.23) 1.20 (1.12–1.30) 1.25 (1.14–1.37) <0.001

Girls

Model 1 1.00 1.10 (1.08–1.11) 1.21 (1.18–1.24) 1.33 (1.27–1.39) 1.46 (1.38–1.54) 1.61 (1.50–1.72) 1.77 (1.62–1.92) <0.001

Model 2 1.00 1.05 (1.04–1.07) 1.11 (1.08–1.14) 1.17 (1.12–1.22) 1.24 (1.17–1.31) 1.30 (1.22–1.39) 1.37 (1.26–1.49) <0.001

Model 3 1.00 1.03 (1.02–1.04) 1.06 (1.03–1.09) 1.09 (1.05–1.13) 1.12 (1.07–1.18) 1.16 (1.09–1.23) 1.19 (1.11–1.28) <0.001

Model 1, prevalence ratios were adjusted for age, sex, region, and type of school. Model 2, additionally adjusted for paternal and maternal educational attainment, parental marital status, 
family income, cigarette smoking, alcohol drinking, physical activity, academic performance, and self-perceived health. Model 3, additionally adjusted for loneliness and sadness.

TABLE 4 Adjusted β coefficients for scores of depression symptoms 
associated with duration of exposure to electronic screens for non-
educational purposes among students.

Adjusted β (95%CI) p value

Total

Model 1 0.36 (0.31–0.41) <0.001

Model 2 0.21 (0.17–0.25) <0.001

Model 3 0.14 (0.10–0.17) <0.001

Boys

Model 1 0.32 (0.27–0.37) <0.001

Model 2 0.19 (0.14–0.24) <0.001

Model 3 0.14 (0.09–0.19) <0.001

Girls

Model 1 0.41 (0.34–0.48) <0.001

Model 2 0.23 (0.17–0.29) <0.001

Model 3 0.13 (0.08–0.17) <0.001

β coefficients (95%CI) represents changes in score of depression symptoms per hours/day 
difference in duration of electronic screen. Model 1, β coefficients were adjusted for age, sex, 
region, and type of school. Model 2, additionally adjusted for paternal and maternal 
educational attainment, parental marital status, family income, cigarette smoking, alcohol 
drinking, physical activity, academic performance, and self-perceived health. Model 3, 
additionally adjusted for loneliness and sadness.
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favorable psychological well-being (based on suicidal thoughts and 
attempt, depression, etc.) than heavy users (≥5 h/day), and non-users 
of digital media experienced poorer psychological well-being than 
light users (35). The authors concluded that light users, rather than 
non-and moderate users, had the most favorable psychological well-
being (35). In contrast with these two previous studies, which 
suggested that mild or moderate exposure to electronic screens was 
beneficial with regards to risk of depression among adolescents, a 
linear exposure-response relationship of duration of electronic screen 
use and depression symptoms was documented in the present study.

Although the underlying processes through which screen time could 
be related to the development of depression are likely to be complicated, 
several possible hypotheses have been proposed. First, excessive screen 
time has been associated with unhealthy behaviors, including inadequate 
physical activity and poor sleep quality, which may exacerbate depression 
symptoms (36, 37). Second, adolescents using screens for a greater 
duration of time are inclined to self-isolate, which might increase the 
likelihood of depression (38). Third, increased screen time may expose 
adolescents to cyberbullying, which may cause depression (39, 40).

The findings of the present study are of practical public health 
importance, and provide crucial evidence that may inform prevention 
of adolescent depression. First, more than one fifth of the students 
suffered from depression symptoms, implying that depression is 
common among students of this age, and more comprehensive efforts 
are needed to address adolescent mental health issues in China. These 
might include each middle and high school being equipped with at 
least one full-time mental health teacher, incorporating mental health 
education into the school curriculum, cultivating students’ capability 
of solving mental crisis, strengthening early screening for depression, 
and providing professional medical services for those with severe 
depression (27). Second, adolescents may benefit from electronic 
devices. For example, through providing adolescents with new ideas, 
information and learning opportunities (41). However, an inverse 
association was observed in the current study between duration of 
screen use and depression symptoms, and it is noteworthy that 
adolescents exposed to electronic screens for <1 h/day still had higher 
odds of depression symptoms than those without any screen use. The 
findings suggest that there is no “safe threshold” for the duration of 
electronic screen use. How to balance the benefits and adverse 
outcomes that may result from viewing electronic screens is a vital 
public health issue. Furthermore, the conclusions of the current study 
need to be further validated through large longitudinal studies. In 
2013, the American Academy of Pediatrics (AAP) recommended 
screen time of less than 2 h per day for children ≥2 year of age and 
discouraged screen exposure for children <2 year of age (42). In 2016, 
AAP released an update and recommended screen time of less than 
1 h per day for children aged 2–5 years, and “individualized screen 
time” (i.e., did not have specific recommendations on time spent on 
electronic screen use) for children and adolescents aged 6–18 years 
(41). 2021 Physical Activity Guidelines in China recommended 
screen time of less than 1 h per day for children aged 3–5 years, and 
less than 2 h per day for children and adolescents aged 6–17 years 
(43). The results of the current study highlight that a more flexible 
and individualized screen time threshold may be more appropriate 
for Chinese adolescents.

There are several limitations of the present study. First, the 
cross-sectional study design prohibits establishment of the 
temporal relationship between screen use and depression 

symptoms. Second, we did not collect the information on the type 
of electronic device used, which may be important since previous 
studies have indicated that the associations between screen 
behavior and depression varied by screen behavior types (44). 
Third, all data came from self-report, and the findings presented 
may be susceptible to recall or social desirability biases. Fourth, 
assessment of exposure to electronic screens in the current study 
did not include television watching, which might underestimate 
real screen time.

Conclusion

In summary, our study sheds light on the association between 
duration of electronic screen use for non-educational purposes and 
depression symptoms among middle and high school students in 
Zhejiang Province, China. We found that depression symptoms were 
prevalent, and duration of electronic screen use for non-educational 
purposes was positively associated with depression symptoms among 
students, despite short-duration of exposure. It may be appropriate to 
include reduced electronic screen time in targeted prevention of 
adolescent depression.
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Purpose: Smartphone addiction has been a matter of serious concern among

society and parents because of its high incidence and serious negative e�ects.

This study aimed to determine the association between smartphone addiction and

eating disorders and lifestyle changes among college students.

Methods: The present article is a descriptive, cross-sectional study involving

1,112 college students from several universities in Chengdu, China. The data

were collected by using the Chinese version of the Mobile Phone Addiction Index

(MPAI) and the Eating Attitudes Test-26 (EAT-26). In addition, the information

on sociodemographic, lifestyle, and smartphone use were obtained through a

self-administered questionnaire.

Results: The prevalence of smartphone addiction among the students involved

in the study was 22.6%, of which 10.4% were at risk for eating disorders. Female

students had higher MPAI scores and EAT-26 scores than male students (p <

0.001). The proportion of male students with a risk of eating disorders was

significantly higher than that of female students (p < 0.05). The total EAT-26

scores of students with smartphone addiction were higher than that of others (p

< 0.001). The correlation analysis indicated that the MPAI scores were significantly

positively correlated with the EAT-26 scores, depression and anxiety, di�culty in

falling asleep at night, the frequency of eating fast food and drinking carbonated

soft drink (p < 0.01). In addition, the MPAI scores were significantly negatively

correlated with skipping breakfast and the frequency of physical activity (p < 0.05).

Conclusion: Smartphone addiction is significantly associated with eating

disorders, eating habits, and lifestyle. The influence of dietary habits and lifestyle

needs to be considered for the prevention and development of an intervention for

smartphone addiction among college students.
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Introduction

The Internet has become an increasingly important aspect of

human life. It is an essential contemporary way of transmitting

information and making connections with peers, friends, and

family, especially among adolescents (1–3). According to the

report, as of 2021, there were 4.66 billion Internet users worldwide,

and the number of Chinese Internet users was as high as 989

million (approximately 71% of the country’s total population)

(4). Smartphones are one of the most convenient and easiest

ways to surf the Internet. As a relatively free group, college

students who have a poor ability to resist temptation are more

prone to overdependence on smartphones. Smartphone addiction

seriously affects college students’ academic performance, energy

level, and eating and exercise habits and brings on more anxiety,

depression, insomnia, emotional imbalance, and even suicide due

to cyberbullying and Internet fraud (5, 6).

Previous studies have focused on the relationship between

smartphone addiction and depression, anxiety, study stress,

insomnia, physical symptoms (musculoskeletal pain), and health

risk behaviors such as smoking, drinking, and suicide (7–13). A

systematic review suggested that smartphone addiction is closely

associated with mental health, and depression and anxiety are

mediators of mental health problems (11). Furthermore, research

has documented that individuals with smartphone addiction are

more likely to postpone their bedtime, suffer from insomnia, have

depression and anxiety (7, 8, 10, 12), and have a higher likelihood

of suicidal ideation and suicide attempts (14). Some scholars have

indicated that smartphone addiction can cause pain in certain

extremities (12, 13). In addition, the researchers found that study,

stress loneliness, and interpersonal problems are important factors

for smartphone addiction (9, 15). In recent years, there has long

been an interest in the relationship between behavior and diet. The

relationship between eating behavior and smartphone addiction

has become a heated topic under investigation, and there are only a

few relevant reports in China; therefore, it is necessary to continue

to carry out relevant research.

Eating disorders are serious mental disorders characterized by

persistent disturbed eating behaviors, which mainly manifested

as excessive preoccupation with diet and body shape (16, 17).

Eating disorders are closely related to dietary attitude and, social,

cultural, and psychological circumstances (18). Lifestyle factors

(i.e., physically active, sleep duration, dietary behavior) can make a

major difference in physical and mental health. Unhealthy lifestyles

can increase the risk of cardiovascular, nervous, and endocrine

diseases (19, 20). University students are more likely to become

confused, lonely, helpless, unconfident, and burdened by different

expectations and demands (21, 22). As a result, they are more

inclined to develop problematic behaviors, such as unhealthy

eating, smoking, and drinking (23, 24).

Furthermore, a healthy lifestyle and eating habits are closely

associated with physical and mental health. Several studies found

that Internet addiction (IA) has adverse effects on eating disorders

and lifestyle characteristics among adolescents (24–28). One

previous study showed that the Mobile Phone Addiction Index

(MPAI) was positively associated with sugar-sweetened food intake

(29). Kim et al. (26) in a study involving 853 Korean junior

high school students confirmed that the proportion of irregular

bedtimes was higher among high-risk Internet users than non-

risk Internet users, and high-risk Internet users had more irregular

dietary behavior, a high frequency of skipping meals, and snacking.

A number of studies suggested that IA is closely associated

with sleep disturbance (30–32). HR et al. (33) in a sample of

928 students from southwestern Iran confirmed that IA directly

affects BMI and fast food consumption. A recent study based

on Bangladesh adults showed a higher prevalence of IA among

physically inactive participants (34). A nationwide cross-sectional

school-based health survey based in Malaysia showed a significant

correlation between the frequency of drinking carbonated soft

drinks, the frequency of eating fast food, and sedentary behavior

and IA (35).

Smartphones are the most popular tool for Internet activities.

However, reports of the relationship between smartphone addiction

and eating disorders as well as lifestyle are still lacking in China.

Therefore, the present study aimed to further elucidate the link

between smartphone addiction and eating disorders and lifestyle in

college students.

Methods

Study design and participants

This study was conducted using a cross-sectional design with

cluster convenience sampling at several universities in Chengdu,

Sichuan Province, China, from August 2021 to November 2021.

The formula for calculating the sample size for a population is

as follows (36, 37):

n = (
Zα/2

δ
)
2

π(1− π) =

(

1.96

0.03

)2

0.3×0.7 = 896

In the formula, n denotes the size of the population, Zα denotes

a 95% confidence interval, δ indicates the margin of error,

and π denotes the incidence of the health risk behaviors of

college students. Referring to the relevant domestic literature

(38–41), in this study, Z = 1.96, α = 0.05, δ = 0.03, and π

= 0.3. Taking into account the 10% dropout rate, the actual

sample size was 1,133. From the sample size, 21 were excluded

because of their refusal to participate or the lack of questionnaire

data. The inclusion criteria of this study were as follows: (1)

being a smartphone user, (2) age between 17 and 29 years,

(3) being in good physical health, and (4) willing to sign a

formal consent to participate. Students with substance abuse,

who were pregnant or lactating, and any chronic or acute

disease, such as diabetes, kidney disease, cardiovascular diseases,

and cancer, were excluded from this study. All students were

informed of their rights to participate, and they could withdraw

at any time. The anonymous, self-reported questionnaires were

distributed or delivered online through a well-known Chinese

social media app (WeChat, Ten-cent Inc., Shenzhen, China) to

college students.
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Ethics statement

This study protocol was approved by the Ethics Committee

of the Affiliated Hospital of Chengdu University of Traditional

Chinese Medicine (CDUTCM). Informed consent was obtained

from all the participants.

Measures

Our questionnaires consisted of basic characteristics, eating

habits, lifestyle, health, and smartphone use.

Mobile phone addiction index
The Chinese version of MPAI (42, 43) contained 17 items with

a five-point Likert scale (1 = “not at all”, 2 = “occasionally”, 3 =

“frequently”, 4 = “often”, and 5 = “always”). If the participants

responded to 8 or more questions with a rating of 4 or above, they

were defined as having mobile phone addiction. The higher the

score of MPAI, the greater the level of mobile phone dependence.

The MPAI has been validated and has good internal consistency.

The Cronbach’s alpha was 0.870 (44).

The eating attitudes test-26
The EAT-26 scale (45) is a standardized self-report scale

of anorexic/bulimic attitudes and beliefs with 26 items. It

consists of three sections: diet, bulimia and food preoccupation,

and oral control. The answer for each item uses a six-point

Likert scale which is grouped into a 4-point format (0 =

“never/rarely/sometimes”, 1 = “often”, 2 = “usually”, and 3 =

“always”). The total score ranges from 0 to 78. Participants with

scores of 20 or higher were considered to be at a high risk

of eating disorders. The higher the EAT-26 score, the more the

number of eating disorder symptoms. The Chinese version of EAT-

26 has satisfied reliability and validity. The Cronbach’s alpha was

0.843 (46).

Lifestyle variables
Referring to the relevant studies (35, 47, 48), in this study, the

information on lifestyle included eating habits, physical activity,

and sleep habits. Eating habits included taste preferences, the

number of main meals per day, the frequency of eating fast food

meals weekly, the frequency of eating late-night snacks monthly,

and the frequency of drinking carbonated soft drinks monthly.

Physical activity included the frequency of physical activity for a

total of at least 60minweekly and time spent sitting and doing other

things per day, excluding sitting in school and for homework. Sleep

habits included difficulty in falling asleep and sleep duration. The

details are shown in the Supplementary material.

In addition, this study also investigated the emotional state

(depression and anxiety) of college students through self-report.

We also calculated BMI based on the height and weight that the

college students filled in themselves. According to the Working

Group on Obesity in China (49, 50), the BMI was divided into the

following levels: underweight (<18.5 kg/m2), normal weight (18.5–

23.9 kg/m2), overweight (24–27.9 kg/m2), and obese (≥28 kg/m2).

Statistical analysis

The data were analyzed using the IBM SPSS Statistics 23.0

software (Chicago, USA). The descriptive statistics were performed

to report the analysis of the data that were displayed as mean and

standard deviations (SD). The categorical data were expressed as

frequencies or percentages. A two-sample T-test was used for data

with normal distribution and theMann–WhitneyU test for the data

without normal distribution. The chi-squared test was used for the

categorical data. Pearson and Spearman correlation analyses were

used to analyze the relationships between the examined variables

and smartphone use. A multiple linear regression analysis was used

to examine which variables were predictors of the MPAI scores.

Statistical significance was set at a p-value of <0.05.

Results

Demographics analyses

A total of 1,112 students were involved in this survey, with

an overall response rate of 98.2%. The sociodemographic, lifestyle,

and clinical characteristics of the students are shown in Table 1.

The average age of the students was 21.4 ± 3.2. The average BMI

of the students was 20.4 ± 2.5 kg/m2. A significant difference in

the proportion of the normal BMI between male and female s

was observed (p < 0.001). The proportion of students who were

underweight was significantly higher in females than in males

(12.2% in male students and 26.5% in female students, respectively)

(p < 0.001); in addition, 10.6% of males and 5.0% of females were

overweight and 1.8% of males and 0.4% of females were obese. The

students who reported that they skipped breakfast were 40.4% and

their frequency of main meals was 2.5 ± 0.6 times/day. There was

no difference between males and females in the frequency of eating

late-night snacks, which was 2.9± 0.7 times/day in males and 2.8±

0.7 times/day in females, respectively, while the frequency of eating

fast food was higher in females (2.0± 1.1 times/week in females and

1.8 ± 1.1 times/week in males, respectively) (p < 0.001). Students

with taste preferences accounted for 56%. The vast majority of

students like spicy food (63.6%) and females prefer spicy food more

than males (67.2% in females and 54.9% in males, respectively) (p

< 0.01). The average number of times carbonated soft drinks were

consumed by students was 1.3± 0.5 times/day.

The average age for smartphone use was 5.6 ± 2.0 years.

Although the time to stay on the Internet (h/day) was not different

between males and females, the time to use a smartphone (h/day)

of females was higher than that of males and the time to use a

smartphone on weekends was significantly higher than that on

weekdays (p < 0.001). The purpose of smartphone usage is to play

games in males and shopping in females.

The proportion of students who believed they had depression

and anxiety was 35.6 and 93.2% of them had mild and 6.6% of

them had moderate depression and anxiety. In addition, 36.0%

of males and 17.5% of females have been doing regular physical
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TABLE 1 The sociodemographic, lifestyle and clinical characteristics of participants.

MaleN = 433 Female N = 679 TotalN = 1112 P

Age (Mean± SD) 21.5± 2.5 20.9± 3.6 21.4± 3.2 -

BMI (kg/m2) (Mean± SD) 21.1± 2.6 20.0± 2.2 20.4± 2.5 <0.001∗∗∗

BMI (n %)

Underweight 53(12.2) 180 (26.5) 233 (21.0) <0.001∗∗∗

Normal weight 324 (74.8) 462 (68.0) 786 (70.7) <0.05∗

Overweight 46 (10.6) 34 (5.0) 80 (7.2) <0.001∗∗∗

Obese 8 (1.8) 3 (0.4) 11 (1.0) <0.05∗

Depression and anxiety (n%) 0.068

No 293 (67.7) 423 (62.3) 716(64.4) -

Yes 140 (32.3) 256 (37.7) 396 (35.6) -

Slight 132 (94.3) 237 (92.6) 369 (93.2) 0.519

Moderate 8 (5.7) 18 (7.0) 26 (6.6) 0.613

severe 0 1 (0.4) 1 (0.2) 0.459

Basic information of smartphone use

Smartphone age (year) (Mean± SD) 5.6± 2.0 5.6± 2.0 5.6± 2.0 0.727

Time to use smartphone weekday (h/day) (Mean± SD) 5.1± 2.0 5.6± 1.9 5.4± 1.9 <0.001∗∗∗

Time to use smartphone weekend (h/day) (Mean± SD) 6.2± 2.0 6.7± 1.8 6.5± 1.9 <0.001∗∗∗

Time to stay on the internet (h/day) (Mean± SD) 4.6± 2.1 4.7± 2.0 4.7± 2.0 0.344

Purpose of smartphone usage (n %)

Music/Video/ Social networks 292 (67.4) 212 (31.2) 504 (45.3) -

Game 270 (62.4) 198 (29.2) 468 (42.1) -

shopping 185 (42.7) 502 (73.9) 687 (61.8) -

Study 243 (56.1) 447 (65.8) 690 (62.1) -

Eating habits

Taste preferences (n%) <0.001∗∗∗

No 249 (57.5) 240 (35.3) 489 (44.0) -

Yes 184 (42.5) 439 (64.7) 623 (56.0) -

Sour 25 (13.6) 43 (9.9) 68 (10.9) 0.166

sweet 38 (20.7) 75 (17.1) 113 (18.1) 0.292

spicy 101 (54.9) 295 (67.2) 396 (63.6) <0.01∗∗

salty 20 (10.9) 26 (5.9) 46 (7.4) <0.05∗

Skip breakfast (n%) 0.080

No 243 (54.9) 420 (61.9) 663 (58.7) -

Yes 190 (42.9) 259 (38.1) 449 (40.4) -

Frequency of main meals (times/day) (Mean± SD) 2.5± 0.7 2.5± 0.7 2.5± 0.7 0.997

Frequency of fast-food (times/week) (Mean± SD) 1.8± 1.1 2.0± 1.1 1.9± 1.1 <0.001∗∗∗

Frequency of late-night snack (times/month) (Mean± SD) 2.9± 0.9 2.8± 0.7 2.9± 0.8 0.077

Frequency of carbonated soft drink (times/day) (Mean± SD) 1.3± 0.5 1.3± 0.5 1.3± 0.5 0.736

Physical activity and sleep habits

Regular physical activity(≥3day/week) (Mean± SD) 156 (36.0) 119 (17.5) 275 (24.7) <0.001∗∗∗

Sleep duration (h/day) (Mean± SD) 7.1± 1.1 7.2± 1.1 7.2± 1.1 0.315

(Continued)
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TABLE 1 (Continued)

MaleN = 433 Female N = 679 TotalN = 1112 P

Difficulty in falling asleep at night (n%) 0.832

Yes 87 (20.1) 140 (20.6) 227 (20.4) -

No 346 (79.9) 539 (79.4) 885 (79.6) -

∗p < 0.05, ∗∗p < 0.01, ∗∗∗p < 0.0001. Mann–Whitney U-test and chi-squared test analyses.

activity (≥ 3 days/week) (p < 0.001). Fewer students had difficulty

in falling asleep, and there was no significant difference in the

sleeping duration (h/day) between males and females.

Test scores

Table 2 shows the total test scores and several related variables’

analyses between males and females. The total scores of MPAI were

significantly different between males and females (p < 0.001). The

total scores of the EAT-26 scale were significantly higher in females

than in males (7.4 ± 0.4 in male students and 8.7 ± 0.3 in female

students, respectively) (p < 0.001).

More than half of the students consider themselves addicted

to smartphone use (51% in male students and 54.2% in female

students, respectively). It was found that 19.6% of males and 24.5%

of females are addicted to smartphones, and nearly 10% of students

believed that they have IA. The risk of eating disorders of males was

significantly higher than that of females (12.9% in male students

and 8.8% in females, respectively) (p < 0.05).

Smartphone addiction

The students who self-reported that they were addicted to their

smartphone accounted for 79.3% of the students with smartphone

disorder. The proportion of students with smartphone disorder

having depression and anxiety and difficulty in falling asleep (p

< 0.001) was higher. The total EAT-26 scores of students with

smartphone addiction were higher than those of others (p< 0.001).

Students with smartphone addiction skipped breakfast significantly

more often than normal subjects (p < 0.001). The frequency of

drinking carbonated soft drinks was higher in the students with

smartphone addiction than others (p < 0.001). Time to stay on the

Internet, time to use a smartphone on weekends, and time to use

a smartphone on weekdays (h/day) were significantly higher in the

students with smartphone addiction (p < 0.001) (Table 3).

Pearson and Spearman correlation analyses

There was a significant positive correlation between the total

scores of MPAI and the total scores of EAT-26 (r = 0.245, p <

0.001) scales, the frequency of eating fast-food (r = 0.180, p <

0.001)/late-night snacks (r = 0.129, p < 0.001), and the frequency

of drinking carbonated soft drink (r= 0.160, p< 0.001), depression

and anxiety (r= 0.179, p< 0.001), difficulty in falling asleep at night

(r = 0.222, p < 0.001), time to stay on the Internet (r = 0.273, p <

0.001), and time to use a smartphone on weekends (r = 0.333, p

< 0.001)/weekdays (r = 0.280, p < 0.001). The total scores of the

MPAI scale were negatively correlated with skipping breakfast (r=

−0.211, p < 0.001), sleep duration (r = −0.089, p < 0.01), and the

frequency of physical activity (r=−0.099, p < 0.01) (Table 4).

The total scores of EAT-26 were positively associated with the

frequency of eating fast food (r= 0.087, p< 0.01)/late-night snacks

(r = 0.105, p < 0.001), time to use a smartphone on weekends

(r = 0.088, p < 0.01)/weekdays (r = 0.095, p < 0.01), and the

frequency of physical activity (r = 0.078, p < 0.01). There was a

negative correlation between the total scores of the EAT-26 scale

and depression and anxiety (r=−0.091, p < 0.01) and difficulty in

falling asleep at night (r=−0.132, p < 0.001) (Table 4).

In addition, it was observed that difficulty in falling asleep at

night was negatively correlated with the frequency of eating late-

night snacks (r = −0.102, p < 0.01), time to use a smartphone on

weekends (r = −0.086, p < 0.01), and time to use smartphones on

weekdays (r = −0.113, p < 0.001). There was a positive relation

between the difficulty in falling asleep at night and depression and

anxiety (r= 0.188, p < 0.001), skipping breakfast (r=−0.165, p <

0.001), and the frequency of drinking carbonated soft drinks (r =

0.070, p < 0.05) (Table 4).

Regression analyses

Table 5 shows the multiple linear regression analysis for

smartphone addiction. The results indicated that the EAT-26

scores, depression and anxiety, difficulty in falling asleep at night,

the frequency of eating fast food/drinking carbonated soft drinks,

and time to stay on the Internet, and time to use a smartphone

on weekends were the positive predictors of the MPAI scores (p

< 0.01). The standardized beta coefficients are 0.141 (p < 0.001),

0.090 (p < 0.01), 0.123(p < 0.001), 0.073 (p < 0.01), 0.081 (p <

0.01), 0.184 (p < 0.001), and 0.193 (p < 0.001), respectively. In

addition, the MPAI scores were negatively associated with skipping

breakfast and the frequency of physical activity. The standardized

beta coefficients are −0.123 (p < 0.001) and −0.061 (p < 0.05),

respectively.

Discussion

In this study, we reported the prevalence of smartphone

addiction and potential eating disorders. We examined the

relationship between smartphone disorder and potential eating

disorders and the association between the above two factors and

lifestyle, in a large sample of college students in Chengdu, China.
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TABLE 2 Assessment of eating disorders, mobile phone addiction test.

MaleN = 433 FemaleN = 679 TotalN = 1112 P

Total score of MPAI (Mean± SD) 43.8± 0.6 46.9± 0.5 45.7± 0.4 <0.001∗∗∗

Total score of EAT-26 (Mean± SD) 7.4± 0.4 8.7± 0.3 8.2± 0.2 <0.001∗∗∗

Smartphone addiction (Self report) (n %) 0.304

Yes 221 (51.0) 368 (54.2) 589 (53.0) -

No 212 (49.0) 311 (45.8) 523 (47.0) -

Smartphone addiction (n %) 0.061

Yes 85 (19.6) 166 (24.5) 251 (22.6)

No 348 (80.4) 513 (75.5) 861 (77.4)

Potential eating disorders (n %) <0.05∗

Yes 56 (12.9) 60 (8.8) 116 (10.4) -

No 377 (87.1) 619 (91.2) 996 (89.6) -

MPAI, Mobile Phone Addiction Index; EAT-26, The Eating Attitudes Test-26. ∗p < 0.05, ∗∗p < 0.01, ∗∗∗p < 0.0001. Independent sample t-test, Mann–Whitney U test and chi-squared

test analyses.

Given the convenience and efficiency that they provide to our

daily lives, the number of smartphone users is increasing rapidly.

The problem of excessive use of smartphones has also aroused

widespread concern in society (51). This survey demonstrated

that the prevalence of smartphone addiction tendency among

Chinese university students was 22.6%, which was higher than

that in the previous studies (52, 53). Our findings suggested that

the students with smartphone addiction were more likely to have

depression and anxiety and have difficulty in falling sleeping at

night. This is consistent with the findings of multiple previous

studies, which investigated the relationship between anxiety,

depression, sleep disorders, and smartphone addiction. A survey

of 319 Turkish university students found positive correlations

between the Smartphone Addiction Scale scores and depression

levels, anxiety levels, and sleep quality scores (27). A sample of

11,831 Chinese adolescent students demonstrated that time spent

on smartphones was associated with an increased risk of clinical

depressive symptoms, mediated by sleep disorders (54). Depression

was a significant independent positive predictor of smartphone

addiction among a sample of 353 Korean college students (25).

However, the impact of smartphones on sleep quality is currently

rather inconclusive or inconsistent. One study with 844 Belgian

adults revealed that smartphone was commonly used as a sleep aid

(55), but other studies reported that smartphone use could affect

sleep quality (8, 56, 57).

These may be because college students usually have less self-

regulatory ability, have relatively weak psychological ability to

withstand setbacks and stress resistance, and are more likely to

feel lonely, anxious, and depressed (58, 59). According to the

results shown in previous studies, most students are aware of their

overdependence on smartphones; however, it is difficult to control

this behavior by themselves. In addition, it has been pointed out

that students with higher depression and anxiety are more likely

to use smartphones as a compensatory attachment target (37).

Moreover, several studies found that using a smartphone during

sleeping hours alters the circadian system, alters cerebral blood

flow, and even changes in cardiac rhythms, leading to negative sleep

consequences (60). Moreover, current recommendations suggest

that smartphones should be at least 3 ft away from the body

during sleep (61). In addition, research showed that bedtime

procrastination played an intermediary role between smartphone

addiction and poor sleep quality (8, 57).

According to the EAT-26 scale, this study indicated that 10.4%

of students are at a risk of eating disorders among Chinese

college students, which was lower than that reported in previous

surveys in other countries (47, 62). Based on Pearson and

Spearman correlation analyses and a multiple linear regression

analysis, smartphone addiction was positively correlated with

eating disorders. In addition, the present study showed that

the MPAI scores was significantly positively correlated with the

frequency of eating fast food, eating late-night snacks, and drinking

carbonated soft drinks and significantly negatively correlated with

the frequency of physical activity and sleep duration. Previous

studies also suggested that IA and smartphone addiction can lead

to changes in lifestyle-related factors, leading to irregular eating

habits (26, 35, 47, 63). Literature found that those who are addicted

to Internet gaming usually further restricted their eating habits

to accommodate their playing. They often miss meals and eat

junk food and drink soft drinks while playing online games. Our

findings resonate well with the previous studies, which indicated

that participants with IA are more likely to consume snacks and

carbonated drinks (28, 35). Moreover, this study showed that there

is a significant positive correlation between sleep difficulty and

skipping breakfast in college students. Hence, poor sleep quality

may play an intermediary role between smartphone addiction and

kipping breakfast.

Limitation

There are several limitations of this study. First, the descriptive,

cross-sectional design did not enable us to establish a causal

relationship between MPAI scores and eating disorders or

lifestyle. Second, the study was conducted only among college
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TABLE 3 Distribution of smartphone addiction and related variables.

Smartphone Disorder

YesN = 251 No N = 861 P

Total score of EAT-26 (Mean± SD) 10.0± 0.7 8.0± 0.2 <0.001∗∗∗

Depression and anxiety (n%) <0.001∗∗∗

Yes 118 (47.0) 278 (32.3) -

No 133 (53.0) 583 (67.7) -

Basic information of smartphone use

Smartphone addiction (Self report) (n%) <0.001∗∗∗

Yes 199 (79.3) 390 (45.3) -

No 52 (20.7) 471(54.7) -

Time to use smartphone weekday (h/day) (Mean± SD) 6.0± 0.2 5.3± 0.1 <0.001∗∗∗

Time to use smartphone weekend (h/day) (Mean± SD) 7.4± 0.2 6.5± 0.1 <0.001∗∗∗

Time to stay on the internet (h/day) (Mean± SD) 5.3± 0.2 4.6± 0.1 <0.001∗∗∗

Eating habits

Taste preferences (n%) 0.857

No 83 (33.1) 406 (47.2) -

Yes 168 (66.9) 455(52.8) -

Sour 20 48 -

sweet 28 85 -

spicy 106 (42.2) 290 (33.7) 0.883

salty 14 32 -

Skip breakfast (n%) <0.001∗∗∗

Yes 133 (53.0) 316 (36.7) -

No 118 (47.0) 545 (63.3) -

Number of main meals (times/day) (Mean± SD) 2.5± 0.1 2.5± 0.0 0.554

Frequency of fast-food (times/week) (Mean± SD) 2.1± 0.1 1.9± 0.0 0.047∗

Frequency of late-night snacks (times/month) (Mean± SD) 3.0± 0.1 2.9± 0.0 0.083

Frequency of carbonated soft drink (times/day) (Mean± SD) 1.5± 0.0 1.3± 0.0 <0.01∗∗

Physical activity and sleep habits

Sleep duration (h/day) (Mean± SD) 7.1± 0.1 7.2± 0.0 0.209

Frequency of physical activity(day/week) (Mean± SD) 2.9± 0.1 2.9± 0.0 0.822

Difficulty in falling asleep at night (n%) <0.001∗∗∗

Yes 89 (35.5) 164 (19.0) -

No 162 (64.5) 697 (81.0) -

EAT-26: The Eating Attitudes Test-26. ∗p < 0.05, ∗∗p < 0.01, ∗∗∗p < 0.0001. Mann–Whitney U-test and chi-square test analyses.

students. In addition, many variables such as smartphone

use, emotional states, eating habits, and lifestyles were self-

reported and, therefore, may have some response bias. Despite

those limitations, the major strength of our study was the

simultaneous evaluation of the relationship between smartphone

addiction and eating disorders as well as lifestyle. Furthermore,

we compared the proportion of smartphone addiction by self-

reporting and assessment using the MPAI scales. The findings of

this study provided important data on identifying the association

between smartphone addiction and eating disorders as well

as lifestyle. This information can be used as a reference for

public health decision-makers and healthcare practitioners to

develop appropriate strategies and intervention plans to control

smartphone addiction among adolescent college students. In

the future, more longitudinal studies on smartphone addiction

are needed.
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TABLE 4 Correlations analyses between smartphone addiction and eating disorders and lifestyle.

Total scores of MPAI Total scores of EAT-20 Di�culty in falling asleep

r P r P r P

BMI −0.006 0.840 −0.024 0.427 −0.019 0.533

Frequency of fast-food 0.180 <0.001∗∗∗ 0.087 <0.01∗∗ −0.55 0.067

Frequency of late-night snacks 0.129 <0.001∗∗∗ 0.100 <0.001∗∗∗ −0.102 <0.01∗∗

Frequency of carbonated soft drink 0.160 <0.001∗∗∗ 0.033 0.269 0.070 <0.05∗

Time to use smartphone weekday 0.280 <0.001∗∗∗ 0.095 <0.01∗∗ −0.113 0.000∗∗∗

Time to use smartphone weekend 0.333 <0.001∗∗∗ 0.088 <0.05∗ −0.086 <0.01∗∗

Skip breakfast −0.0211 <0.001∗∗∗ −0.016 0.602 0.165 <0.001∗∗∗

Depression and anxiety 0.179 <0.001∗∗∗ −0.091 <0.01∗∗ 0.188 <0.001∗∗∗

Sleep duration −0.089 <0.01∗∗ −0.027 0.369 0.127 <0.001∗∗∗

Frequency of physical activity −0.099 <0.01∗∗ 0.078 <0.01∗∗ −0.010 0.729

Time to stay on the internet 0.273 <0.001∗∗∗ 0.019 0.517 −0.095 <0.01∗∗

Difficulty in falling asleep at night 0.222 <0.001∗∗∗ −0.132 <0.001∗∗∗ - -

Total score of EAT-20 0.189 <0.001∗∗∗ - - - -

Total score of MPAI - - - - - -

MPAI, Mobile Phone Addiction Index; EAT-26, The Eating Attitudes Test-26. ∗p < 0.05, ∗∗p < 0.01, ∗∗∗p < 0.001, Pearson and Spearman correlation analyses.

TABLE 5 Regression analyses for MPAI scores.

Optimal model R R2 Adjusted R2 F P

0.520 0.271 0.261 27.145 <0.001∗∗∗

Independent variables Standardized β t P

EAT-26 Scores 0.141 5.333 <0.001∗∗∗

BMI 0.028 1.051 0.293

Depression and anxiety 0.090 3.386 <0.01∗∗

Skip Breakfast −0.123 −4.150 <0.001∗∗∗

Frequency of fast-food 0.073 2.698 <0.01∗∗

Frequency of late-night snacks 0.017 0.614 0.539

Frequency of carbonated soft drink 0.081 3.033 <0.01∗∗

Frequency of physical activity −0.061 −2.266 <0.05∗∗

Difficulty in falling asleep at night 0.123 4.497 <0.001∗∗∗

Time to stay on the internet 0.184 6.782 <0.001∗∗∗

Time to use smartphone weekday 0.050 1.456 0.146

Time to use smartphone weekend 0.193 5.591 <0.001∗∗∗

MPAI, Mobile Phone Addiction Index; EAT-26, The Eating Attitudes Test-26. ∗p < 0.05, ∗∗p < 0.01, ∗∗∗p < 0.001. A multiple linear regression analysis was used.

Conclusion

Our findings confirmed the close associations between

smartphone addiction and eating disorders as well as between

eating habits and lifestyles among college students. In accordance

with the results, early screening and management of smartphone

use among university students are recommended. Parents and

teachers should pay more attention to their mental state to

cultivate healthy eating habits and lifestyle characteristics and to

improve their abilities of self-regulation to help in lowering the

risk of smartphone addiction. The modification of dietary habits

and lifestyle factors needs to be considered when developing

strategies and interventions to prevent smartphone addiction

among college students.
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Association of family function and
suicide risk in teenagers with a
history of self-harm behaviors:
mediating role of subjective
wellbeing and depression

Mo Chen1,2†, Yang Zhou1,2†, Dan Luo3, Shu Yan1,2, Min Liu1,2,

Meng Wang1,2, Xin Li1,2, Bing Xiang Yang3, Yi Li1,2* and

Lian Zhong Liu1,2*

1Department of Psychiatry, Wuhan Mental Health Center, Wuhan, Hubei, China, 2Department of

Psychiatry, Wuhan Hospital for Psychotherapy, Wuhan, Hubei, China, 3Center for Wise Information

Technology of Mental Health Nursing Research, School of Nursing, Wuhan University, Wuhan, China

Background: A history of self-harm behaviors is closely associated with

subsequent suicide death. Although many factors associated with suicide have

been identified, it remains unclear how these factors interact to influence suicide

risk, especially among teenagers with a history of self-harm behaviors.

Methods: Data were collected from 913 teenagers with a history of self-harm

behaviors through a cross-sectional study. The Family Adaptation, Partnership,

Growth, A�ection, and Resolve index was used to assess teenagers’ family

function. The Patient Health Questionnaire-9 and the Generalized Anxiety

Disorder-7 were used to evaluate depression and anxiety in teenagers and

their parents, respectively. The Delighted Terrible Faces Scale was used to

assess teenagers’ perception of subjective wellbeing. The Suicidal Behaviors

Questionnaire-Revised was used to evaluate teenagers’ suicide risk. Student’s t-

test, one-way ANOVA, multivariate linear regression, Pearson’s correlation, and a

structural equation model (SEM) were applied to data analysis.

Results: Overall, 78.6% of teenagers with a history of self-harm behaviors were at

risk for possible suicide. Female gender, severity of teenagers’ depression, family

function, and subjective wellbeing were significantly associated with suicide risk.

The results of SEM suggested that there was a significant chain mediation e�ect

of subjective wellbeing and depression between family function and suicide risk.

Conclusion: Family function was closely associated with suicide risk in teenagers

with a history of self-harm behaviors, and depression and subjective wellbeing

were sequential mediators in the association between family function and

suicide risk.

KEYWORDS

history of self-injury, suicide, family relationship, children and adolescents, chain

mediation
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1. Introduction

Self-harm is a general term for non-fatal self-injury or self-

poisoning with or without suicidal intention (1). Based on the

existing suicidal intention or not, self-harm can be classified into

suicide attempt and non-suicidal self-injury (NSSI) (2). According

to the International Classification of Diseases 10th edition (ICD-

10), deliberate self-harm was identified with at least one code X60

to X84 (3). To differentiate self-harm without suicidal intention

from self-harm with suicidal intention, the United States developed

a clinical modification based on WHO’s ICD-10 (ICD-10-CM),

and a new diagnosis code R45.88 was added (4). Self-harm is a

focus of concern among children and adolescents. The onset of

self-harm behaviors frequently occurs between the age of 12 and

14 years, while the prevalence rises during middle adolescence

(5). Meta-analyses showed that the global lifetime prevalence of

self-harm behaviors and NSSI in children and adolescents were

13.7% (95% CI: 11.0–17.0%) and 22.1% (95% CI: 16.9–28.4%) (6).

In China, 2.7% and 8.8% of adolescents attempted suicide and

experienced NSSI, respectively (7). Although self-harm behaviors

decline substantially over time, these behaviors can develop into

chronic practice in some individuals, even extending into late

adolescence and adulthood (5). A report in the Lancet Psychiatry

has estimated that compared to the age cohorts above 20 years,

self-harm behaviors among adolescents lead to the largest loss of

potential years of life (65.1 years) and productive years of life

(48.7 years), as well as the largest cost derived from full incapacity

and fatality (8). However, psychological therapeutic trials such as

dialectical behavioral therapy have been proposed to be a valuable

treatment in reducing children and adolescents’ self-harm (9, 10).

Therefore, adolescence is a crucial developmental stage for early

intervention and the prevention of self-harm behaviors.

It is worth noting that individuals who had previous self-

harm behaviors are at considerable risk for future suicide. It

has been estimated that ∼50% of teenagers who died by suicide

had previously self-harmed (11). A prospective cohort study also

showed that the 12-month incidence rate of suicide in children

and adolescents with previous non-fatal self-harm behaviors was

more than 30 times higher than the expected rate in the general

population, and the risk might persist over several years (12).

Suicide is one of the major causes of death in children and

adolescents, and has been identified as a severe public health

problem worldwide (13). Epidemiologic studies showed that the

prevalence of suicide ideation among adolescents ranged from 19.8

to 24.0% and increased rapidly between the ages of 12 and 17

years, and the lifetime prevalence of suicide attempts ranged from

3.1 to 8.8% and increased during early to mid/late adolescence

(14). Even though many psychological tools can help evaluate the

risk of suicide, it is still challenging to predict episodes of suicide,

especially after non-fatal self-harm behaviors. To date, there are no

appropriate tools for predicting a high risk of suicide in adolescents

(15). However, suicide is preventable and the adolescence is a

critical period for prevention, during which more years of life

can be saved by timely intervention (14). Therefore, exploring the

causes and patterns of suicide risk in children and adolescents can

provide opportunities to intervene on this trajectory earlier in life.

Suicide has been revealed to be the result of interactions among

biological, psychological, and environmental factors. Regarding

biological aspects, most suicidal patients were reported as

having a dysregulated hypothalamus-pituitary-adrenal axis (16).

Neurobiological evidence has revealed that the pathogenesis of

suicide is related to neuroinflammation in the brain which activates

the kynurenine pathway with subsequent serotonin depletion

and the stimulation of glutamate neurotransmission, which are

accompanied by decreased brain-derived neurotrophic factor levels

(17). In suicidal young adults, several brain circuits appeared

to be atypical and altered, such as functional connectivity in

the cerebral cortex, limbic system, and cerebellum (18). Beyond

that, the social environment is another essential factor influencing

suicide risk. The suicide of children and adolescents might be

prevented by improving social support across the domains of

family, school, and friends (19–21). Comparisons between the

relative contributions of peer, family, and school support suggested

that family support seemed more important in understanding

suicide risk (22). Family context and family relationships are

identified as risk factors for suicide. It has been proposed that

parental psychopathology, poor parental monitoring, and family

discord are linked to adolescent suicide (23), while family cohesion,

family expressiveness, and perceived responsibilities to the family

are identified as potential protective factors against adolescents’

suicide (24). These studies implied that the reinforcement of family

function could reduce suicide risk in children and adolescents.

Approximately 90% of people who had suicide attempts or suicide

behaviors had psychiatric disorders (25). Particularly, problems

with emotion regulation are differentially connected to suicide,

depressive symptoms are proposed to be the most probable

risk factors for suicide behaviors, and anxiety symptoms are

significantly associated with suicide ideation and suicide attempt

(26, 27). Subjective wellbeing refers to an individual’s satisfaction

with material possessions, health, achievements, relationships,

safety, social connectedness, and future security (28), which

includes emotional, psychological, social, and spiritual aspects

(29). A negative association between subjective wellbeing and

suicide rates has been found in several studies (30–32). Analyzing

mental health from risk aspects such as depression and anxiety

as well as from protective aspects such as wellbeing can improve

understanding of the effect of mental health on suicide.

Although many factors associated with suicide have been

identified, it remains unclear how these factors interact to influence

suicide risk, especially among teenagers with a history of self-

harm behaviors. Therefore, this study aims to identify factors

associated with suicide risk among teenagers with a history of

self-harm behaviors and further investigate the mediating role

of emotional disorders and subjective wellbeing between family

function and suicide risk. The proposed hypotheses are: (1)

family function is negatively associated with suicide risk; (2)

subjective wellbeing mediates the association between family

function and suicide risk; (3) emotional disorders (i.e., depression

and anxiety) mediate the association between family function

and suicide risk; and (4) subjective wellbeing and emotional

disorders play a chain mediation role between family function and

suicide risk.
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2. Methods

2.1. Participants

Our research was part of the Students’ Mental Health Network

(SMHN), a project carried out in Wuhan, China. A cross-sectional

study was performed and participants along with a primary

caregiver were recruited from four junior high schools (grades

7–9) and four senior high schools (grades 10–12) by using a

cluster sampling method. Inclusion criteria were: (1) between 12

and 18 years of age; and (2) could be individually matched with

their primary caregivers. Exclusion criteria were: (1) history of

neurological, psychiatric, or other serious somatic diseases; (2)

caregivers were not father or mother; (3) unwilling to participate;

and (4) nationality was not Chinese. Participation in the study was

voluntary. All participants completed informed assent and their

parents completed informed consent.

Participants were asked to complete the self-administered

anonymous questionnaires using a computer located in the

computer room of their school and under the guidance and

supervision of teachers. The survey took 10–20min to complete.

Participants were informed that data would remain anonymous

and available only to the researchers. All participants were first

asked if they had a history of self-harm behaviors: “In the past 12

months, have you had self-harm behaviors without any intention of

committing suicide?” (33). A total of 8,990 participants completed

the survey and 913 (10.16%) reported a history of self-harm

behaviors. This group was then assessed for suicide risk.

The investigation was approved by the Ethics Committee of the

Wuhan Mental Health Center (Approval No. KY2021.11.01).

2.2. Measures

2.2.1. Suicide risk
The Suicidal Behaviors Questionnaire-Revised (SBQ-R) was

applied to screen for suicide risk among teenagers with a history

of self-harm behaviors. The SBQ-R contains four items: (1) lifetime

suicide intention/attempt; (2) frequency of suicide intention over

the past 12months; (3) telling someone else about suicide intention;

and (4) likelihood of attempting suicide someday. The total score of

the SBQ-R ranges from 3 to 18 and a higher score indicates a greater

risk of suicide. Generally, a cutoff score of 7 was set to identify the

possibility of suicide. The SBQ-R has shown good reliability and

validity in Chinese college students (34).

2.2.2. Family function
The Family Adaptation, Partnership, Growth, Affection, and

Resolve (APGAR) index developed by Smilkstein was applied to

evaluate family function by assessing an individual’s satisfaction

with their family relationship. The scale is a valid and reliable

measurement that includes five items scored on a 3-point Likert

scale of 0–2. The total score is obtained by summing the scores of

five items with a higher total score indicating better family function.

The Family APGAR has well-established reliability and validity in

Chinese adolescents (35, 36).

2.2.3. Depression
The 9-item Patient Health Questionnaire (PHQ-9) was applied

to evaluate for depression. The items relate to symptoms

experienced during the past 2 weeks. Each item is scored on a 4-

point Likert scale of 0 to 3 with a higher total score indicating more

severe depressive symptoms. The PHQ-9 has demonstrated strong

reliability and validity in Chinese adolescents (37).

2.2.4. Anxiety
The 7-itemGeneralized Anxiety Disorder (GAD-7) was applied

to evaluate for anxiety. The items relate to symptoms experienced

during the past 2 weeks. Each item is scored on a 4-point Likert

scale of 0 to 3 with a higher total score indicating more severe

generalized anxiety. The GAD-7 has well-established reliability and

validity in Chinese adolescents (37).

2.2.5. Subjective wellbeing perception
An individual’s subjective perception of wellbeing was

measured via the Delighted Terrible Faces Scale (DTS).

This is a single-item satisfaction scale that contains seven

response faces ranging from smile to frown with the score

ranging from 7 to 1 (38). A higher score reflects a higher sense

of wellbeing.

2.3. Statistical analysis

Data analysis was performed using SPSS version 22.0. Student’s

t-test and one-way ANOVA were used to compare suicide

risk. Multivariate linear regression was used to identify factors

associated with suicide risk. Pearson’s correlation was used to

analyze the correlations between psychosocial factors statistically

associated with suicide risk.

A structural equation model (SEM) was constructed using

Mplus version 8.0 to explore the relationship among family

function, subjective wellbeing, emotional disorders, and suicide

risk. In SEM, the root mean square error of approximation

(RMSEA) value is <0.08, and comparative fit index (CFI)

and Tucker Lewis index (TLI) values are >0.90, indicating

acceptable models.

All statistical tests were two-sided and P<0.05 was considered

statistically significant.

3. Results

3.1. Suicide risk in teenagers with a history
of self-harm behaviors

A total of 913 participants indicated having a history of self-

harm behaviors, including 394 (43.2%) junior high school students

(grades 7–9) and 519 (56.8%) senior high school students (grades

10–12). When a cutoff score of 7 was set to identify the possibility

of suicide, nearly 78.6% (718/913) of students were regarded to

possess the possibility of suicide.

Frontiers in PublicHealth 03 frontiersin.org172

https://doi.org/10.3389/fpubh.2023.1164999
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Chen et al. 10.3389/fpubh.2023.1164999

In the following analysis, the total score of SBQ-R was applied

to indicate suicide risk. As shown in Table 1, among participants

with a history of self-harm behaviors, females and teenagers who

had not lived with their parents in childhood were at higher suicide

risk (P < 0.01). Multiple linear regression analysis also indicated

that being female (β= 1.229, P < 0.001) was a factor in suicide risk.

In addition, the severity of teenagers’ depression (β = 0.205, P <

0.001) was associated with higher suicide risk, while better family

function (β = −0.252, P < 0.001) and higher subjective wellbeing

(β = −0.361, P < 0.001) were associated with lower suicide risk

(Table 2).

3.2. Correlation between factors associated
with suicide risk

The full pattern of correlations is summarized in Table 3.

The results showed that family function and subjective wellbeing

were negatively correlated with suicide risk (P < 0.001), and the

severity of teenagers’ depression was positively correlated with

suicide risk (P < 0.001). Moreover, a significant positive correlation

was found between family function and subjective wellbeing (P <

0.001). Family function and subjective wellbeing showed significant

negative correlations with the severity of teenagers’ depression as

well (P < 0.001).

3.3. The chain mediation of subjective
wellbeing and depression in the
relationship between family function and
suicide risk

As shown in Table 4 and Figure 1, when the variable of gender

was controlled, family function was negatively associated with

suicide risk (95%CI:−0.324,−0.173) and depression was positively

associated with suicide risk (95%CI: 0.415, 0.584), while subjective

wellbeing was not significantly associated with suicide risk (P =

0.069, 95%CI: −0.149, 0.005). In addition, the results of the chain

mediation model showed that depression acted as an important

mediator, as the chain mediating effect of depression and the

sequential chain mediating effect for subjective wellbeing and

depression in the association between family function and suicide

risk were both significant (95%CI:−0.171,−0.084; 95%CI:−0.119,

−0.070). The results of the SEM showed that the chi-square test of

model fit value was 626.306, degrees of freedom = 165, RMSEA =

0.055, CFI= 0.939, and TLI= 0.930, indicating a good fit.

4. Discussion

Individuals with previous self-harm behaviors have been

regarded as a high-risk population for suicide (39). Our study

showed that up to 78.6% of teenagers with a history of self-

harm behaviors might have the possibility of suicide, the rate

was much higher than that of general teenagers (40). This study

also found that gender, family function, subjective wellbeing, and

severity of teenagers’ depression were associated with the suicide

TABLE 1 Di�erence in the suicide risk by demographic characteristics

among teenagers with a history of self-harm behaviors.

Variables The score of
SBQ-R

(mean ± SD)

F/t P

Grade 1.176 0.240

Junior high school

(n= 394)

9.82± 3.78

Senior high school

(n= 519)

9.53± 3.62

Gender −6.472 <0.001

Male (n= 316) 8.59± 3.75

Female (n= 597) 10.22± 3.54

The status of only child 0.599 0.549

No (n= 340) 9.75± 3.75

Yes (n= 573) 9.6± 3.66

Childhood with parents 3.121 0.002

No (n= 315) 10.18± 3.76

Yes (n=5 98) 9.38± 3.63

The education degree of father 0.249 0.779

High school and

below (n= 349)

9.59± 3.62

College and

undergraduate

(n= 485)

9.73± 3.76

Master’s degree or

above (n= 79)

9.47± 3.59

The education degree of mother 0.833 0.436

High school and

below (n= 373)

9.47± 3.58

College and

undergraduate

(n= 485)

9.78± 3.74

Master’s degree or

above (n= 55)

9.85± 4.03

Annual household income 1.927 0.124

<80,000 (n= 152) 9.34± 3.67

80,000–150,000

(n= 323)

9.78± 3.63

150,000–300,000

(n= 274)

9.39± 3.63

>300,000 (n= 164) 10.14± 3.90

The bold values indicates the emphasis on P values <0.001.

risk of teenagers with a history of self-harm behaviors. Additionally,

the results of the SEM showed that family function, subjective

wellbeing, and severity of depression affected the suicide risk of

teenagers with a history of self-harm behaviors via chain mediation.

Consistent with previous studies, gender differences played

important roles in adolescents’ suicide (41). A potential reason

might be that compared to males, females are more likely to

be frustrated, guilty, and less confident during the adolescence
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TABLE 2 Factors associated with suicide risk using multiple linear regression analysis.

Variables β S.E. t P

Grade (senior vs. junior high school) 0.275 0.211 1.306 0.192

Gender (female vs. male) 1.229 0.219 5.617 <0.001

The status of only child (yes vs. no) 0.258 0.221 1.169 0.243

Childhood with parents (yes vs. no) −0.123 0.219 −0.562 0.574

The education degree of father −0.318 0.225 −1.415 0.157

The education degree of mother 0.175 0.237 0.741 0.459

Annual household income 0.135 0.124 1.093 0.275

Family function −0.252 0.04 −6.225 <0.001

Depression of parents 0.005 0.037 0.144 0.886

Anxiety of parents −0.019 0.04 −0.486 0.627

Subjective wellbeing −0.361 0.087 −4.129 <0.001

Depression of student 0.205 0.029 7.177 <0.001

Anxiety of student 0.047 0.032 1.448 0.148

The bold values indicates the emphasis on P values <0.001.

TABLE 3 The association between family and emotional factors with the

risk of suicide.

Variables Suicide
risk

Family
function

Subjective
wellbeing

Family function −0.412∗∗ 1 –

Subjective wellbeing −0.422∗∗ 0.386∗∗ 1

Depression of

student

0.561∗∗ −0.389∗∗ −0.505∗∗

∗∗P < 0.001.

transition period, and they tend to react to depression in a

ruminative manner (42), consequently, they are more prone to

extreme thoughts and behaviors. Another explanation might be

that males tend to choose more violent and lethal methods, such

as firearms and hanging, rendering males presenting with fewer

suicide attempts but higher suicide death (43).

In this study, family function was found to be negatively

associated with suicide risk in teenagers with a history of self-

harm behaviors, both independently and via chain mediation

of subjective wellbeing and depression, highlighting the role of

family factors in the mitigation of suicide risk. The relationship

between family function and suicide risk has been highlighted,

as family characteristics including high family conflict and

low parental monitoring are related to a higher risk of

death by suicide (19, 44). Alvarez et al. pointed out that

dysfunctional family patterns, such as parental neglect, affection-

less control bonding, and insecure attachment were significant

risk factors for suicide, conversely, parental care and sense

of security were revealed as protective factors for suicide

(45). Good family function, such as family cohesion, was

related to less suicide risk, even though this association was

conditioned by self-stigma (46). Susukida et al. also found

that regardless of having lived with parents during childhood,

individuals who perceived parental love had significantly lower

lifetime suicide risk (47). Furthermore, family therapy has been

considered a recommended approach for decreasing suicide,

especially among children and adolescents (48, 49). For example,

attachment-based family therapy and family-enhanced non-

directive supportive therapy substantially reduced adolescents’

suicide ideation and depressive symptoms, better than other more

intensive, multicomponent treatments (48). Therefore, improving

family function seems to be an essential target for suicide

prevention among teenagers.

Previous self-harm behaviors could be an earlier signal of

depression, and, in turn, depression might lead to future suicide in

the face of family pathology (50). Affective states might confer risk

for suicide, particularly, patients with severe depression symptoms

presented more frequent and less controlled suicide ideation (51,

52). Furthermore, depressive symptom severity might serve as a

mediator between family function and suicide ideation severity

(53). Our results suggested that there might be chain mediation

effects, namely, depressionmediates the suicide risk between family

function and subjective wellbeing, and to our knowledge, this

has been rarely reported. Subjective wellbeing is a psychological

index to comprehensively measure an individual’s satisfaction with

their life and the prevalence of positive emotions over negative

emotions (54). Previous studies have suggested that subjective

wellbeing was negatively associated with suicide risk (30, 31).

Whereas, a direct association between subjective wellbeing and

suicide risk was not observed in this study, which might be

masked by depression symptoms. Family has been examined as

a typical microsystem that influences an individual’s subjective

wellbeing, and ∼40% of the variation in children’s subjective

wellbeing could be explained by family factors (55–57). The

underlying mechanisms of the chain mediation effects might be

that impaired family function creates a stressful environment,

increasing the feelings of loneliness and abandonment, which then

decrease children and adolescents’ subjective wellbeing perception,
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TABLE 4 Relationships among multiple variables in the structural equation model.

Relationship Estimate S.E. P 95%CI

F→ SWB 0.413 0.033 <0.001 0.348, 0.478

SWB→ D −0.449 0.035 <0.001 −0.517,−0.382

F→ D −0.249 0.037 <0.001 −0.321,−0.176

F→ S −0.246 0.038 <0.001 −0.324,−0.173

SWB→ S −0.074 0.04 0.063 −0.149, 0.005

D→ S 0.503 0.042 <0.001 0.415, 0.584

F→ SWB→ S −0.030 0.017 0.069 −0.064, 0.002

F→ D→ S −0.125 0.022 <0.001 −0.171,−0.084

F→ SWB→ D→ S −0.093 0.012 <0.001 −0.119,−0.070

F, family function; D, depression; SWB, subjective wellbeing; S, suicide; S.E., standard error; CI, confidence interval. The bold values indicates the emphasis on P values <0.001.

FIGURE 1

Structural equation model. The solid line represents a significant relationship between the two variables. Chi-square = 626.306; Df = 165;

Chi-square/df = 3.796; CFI = 0.939; TLI = 0.930; RMSEA = 0.055.

further aggravating their emotion regulation difficulties, and finally,

leading to suicide (58–60).

Overall, the current study suggested that family function,

severity of depression, and subjective wellbeing were important

factors that affected suicide risk in teenagers with a history of self-

harm behavior. More importantly, depression mediated the suicide

risk between family function and subjective wellbeing. Hence,

comprehensive intervention strategies consisting of multilevel

approaches, such as programs enhancing family function,

depression education, and subjective wellbeing promotion, should

be recommended in the prevention of suicide risk.

Several limitations of this study need to be considered. First,

this study was cross-sectional and unable to show causality. Second,

this study focused on the history of self-harm behaviors without

investigating their frequency, more detailed clues might be lost.

Third, the SBQ-R has been mainly applied to Chinese college

students with good reliability and validity, while its reliability and

validity among Chinese teenagers should be further evaluated.

Finally, study participation was voluntary and non-mandatory

and depended on the cooperation and willingness of participants;

therefore, a certain degree of non-response bias might exist in the

present results.

5. Conclusion

Among teenagers with a history of self-harm behaviors,

78.6% were regarded to have the possibility of suicide. Family

function, depression, and subjective wellbeing were associated with

suicide risk, and these associated factors affect the suicide risk

via chain mediation. Consequently, intervention strategies such

as depression education as well as programs promoting family

function and subjective wellbeing should be applied to prevent the

suicide of teenagers with a history of self-harm behaviors.
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Factors associated with severe 
depressive symptoms among 
Chinese secondary school 
students in Hong Kong: a large 
cross-sectional survey
Doris Y. P. Leung , Sau Fong Leung , Xue-Lin Zhang , Jia-Yin Ruan , 
Wing-Fai Yeung  and Yim-Wah Mak *

School of Nursing, The Hong Kong Polytechnic University, Kowloon, Hong Kong SAR, China

Background: Many adolescents were reported to have severe depressive 
symptoms, and a careful assessment of its correlates is essential for prevention 
and intervention programs. This study aimed to gain insight into the prevalence 
of severe depressive symptoms and its association with factors at four levels 
(individual, relationship, school and society) in a large sample of Hong Kong 
Chinese secondary school students.

Methods: Secondary school students from Secondary 1 through 7 were selected 
as participants using a cluster random sampling method. A questionnaire 
including inventories measuring 24 factors at the four levels (six individual 
factors, 11 relationship factors, three school factors, and four society factors) was 
completed by 8,963 participants (56.3% female) with a mean age of 15.1 (SD = 1.8) 
years. Students with a score of ≥15 on the Patient Health Questionnaire were 
defined as having severe depressive symptoms. The association between severe 
depressive symptoms and correlates were examined by t-test and χ2 test. Logistic 
regression models using a hierarchical approach then examined the individual 
contribution of these 24 factors to severe depressive symptoms with the control 
of other factors in the model.

Results: 7.4% of the students have severe depressive symptoms. Twenty-two of 
the 24 factors were significantly associated with severe depressive symptoms in 
bivariate analyses. In the logistic regression, 11 factors (three individual factors: 
age, self-esteem and self-mastery; six relationship factors: tobacco use, alcohol 
drinking, drug use, paternal psychological control, dinner with parents, and 
perceived social support from friends; one school factor: felt pressure from 
homework; and one society factor: number of sibling) were statistically significant. 
Felt pressure from homework, alcohol drinking, and perceived social support 
from friends were the strongest correlates of severe depressive symptoms.

Conclusion: The prevalence of self-reported severe depressive symptoms in 
Hong Kong Chinese secondary school students was high, and the identification of 
multiple associated factors at the four levels simultaneously provides a knowledge 
basis for the development of a comprehensive, multivariate model of factors 
influencing severe depressive symptoms in Chinese secondary school students. 
The factors identified in the present study may be helpful when designing and 
implementing preventive intervention programs.
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1. Introduction

Adolescents face many challenges due to changes in physical 
growth, psychological development and future uncertainty. Some 
adolescents successfully cope with stressors and transit into adulthood 
smoothly, whereas some cannot find a way to deal with stressors and 
develop mental health problems including depression (1). Depression 
is one of the leading causes of illness and disability among adolescents 
(2). Onset of depression often occurs in adolescence (3, 4), and early 
onset depression results in an elevated risk of subsequent 
manifestations of psychosocial and health adversities including poor 
educational achievements, suicidal ideation, impaired cognitive 
functioning, and interpersonal problems (5–7).

The increase in adolescent depression in the last three decades is 
alarming. The global age-standardized prevalence of depression 
disorder was 89.05 per 100,000 persons in 2019, with an increase of 
10.9% from 1990 (8). The global prevalence of major depressive 
disorder (MDD) in adolescents aged 10–19 years was 8% in a meta-
analytic study (9). A critical review summarized that the estimated 
prevalence of MDD in adolescents in Hong Kong is low (1.3–2.2%) 
based on diagnostic tools (10). When non-diagnostic screening tools 
were used for classification, one study with 1,771 Hong Kong students 
(14–18 years) found an 8% prevalence of severe depressive symptoms 
using the Beck Depression Inventory (10), and a recent study reported 
that 27.4% of 9,621 adolescents had severe depressive symptoms using 
the Center Epidemiological Studies Depression Scale (CES-D scores 
≥25) (11).

Most adolescents are studying in secondary schools, and they are 
different from those who are not studying in school. Students have to 
face unique school-related stressors, such as huge academic pressure, 
and burden, such as competing for academic excellence and preparing 
for college entrance examination. Academic pressure seems to 
be more influential in Chinese students, because academic excellence 
has been regarded as a paramount socialization goal in the Chinese 
society (12). Chinese parents, particularly, mothers rely more on 
academic performance to achieve a sense of worth, and they reported 
greater parental control than their Western counterparts (13); as a 
result, the psychological needs of their children may be neglected (12). 
Nonetheless, parental control can also be viewed as an expression of 
care and love for children in the Chinese culture, rather than an act of 
interference in autonomy from the Western perspective (14), making 
parental control a protective factor among Chinese students.

Many associated factors of depressive symptoms in adolescents 
have been identified in the literature. Two recent systematic reviews 
on Chinese adolescents concluded with a set of psychological factors 
relating to factors for depressive symptoms at various levels, including 
individual, parent, peer and school (low self-esteem, low hope, low 
positive affect, high rumination, poor parent–child communication, 
negative life events, academic pressure, abuse, poor family functioning, 
bullying, poor family cohesion, high parental expectation, peer 
support, social withdrawal and limited social network) (15, 16). 

Despite these research efforts, most of these prior studies had only 
included a few of these factors in their inquiry, which could not 
provide a clear picture regarding the individual contribution of these 
factors to depressive symptoms.

Socio-ecological Model is a theoretical model of health promotion 
which provides a comprehensive framework to identify factors 
influencing health outcomes at multiple levels (17, 18). According to 
the model, intra- and interpersonal factors operating within multiple 
ecological systems influence adolescents’ mental health. These factors 
include those within the individual system, relationship system, 
school system, community system, and society system. These social 
ecologies are interconnected in their relationships with mental health. 
Including variables related to multiple social systems in the same 
analysis allows for exploring how they may be inter-related.

The present study aimed to describe the rate of severe depressive 
symptoms and identify its associated factors based on the socio-
ecological model in adolescents in a sample of Chinese secondary 
school students in Hong Kong. The potential effects of 24 factors in 
four levels of the socio-ecological model on severe depressive 
symptoms were examined simultaneously. These four levels include: 
(i) individual (6 factors: age, sex, year of study, self-esteem, self-
mastery and optimism), (ii) relationships (11 factors: tobacco use, 
alcohol use, drug use, parent’s marital status, paternal psychological 
control, maternal psychological control, doing homework with 
parents, leisure activities with parents, dinner with parents, perceived 
social support from family and from friends), (iii) school (3 factors: 
perceived academic performance, satisfaction of academic 
performance and felt pressure from homework), and (v) society (4 
factors: father’s educational level, mother’s educational level, number 
of siblings and source of family income). The findings of the study will 
enable the identification of adolescents who are at risk for MDD more 
easily, and develop interventions to improve the state of 
depressive symptoms.

2. Materials and methods

2.1. Study design and participants

This study is a large community-based cross-sectional study 
conducted among students in 16 secondary schools in Hong Kong 
from 2011 to 2014. In the survey (19), 16 secondary schools were 
randomly selected from 109 secondary schools in three districts 
(Tseung Kwan O, Kwun Tong and Wong Tai Sin) in Hong Kong. 
Students in all classes (Secondary 1 through 7) of the selected schools 
were invited to join the study. After consent was obtained from the 
school principals, the study information sheets and consent forms 
were delivered to parents via the students. Consent forms were 
returned if parents or students themselves refused to participate in the 
study. Consented students (either from themselves or their parents) 
were asked to complete the survey questionnaire with support from 
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trained research assistants in a classroom setting with no teachers 
present. Completed and returned questionnaires were regarded as 
providing consent to the present study. The participants were not 
required to give their name in the questionnaire. A total of 12,518 
students participated in the study (the refusal rate was 5.0%). Among 
the 12,518 completed questionnaires, 8,963 (71.4%) questionnaires 
with complete data in all the studied variables were included in this 
analysis. Among these 8,936 secondary students, their mean age was 
15.1 years (SD = 1.8) and 56.3% were girls. They were even distributed 
in the year of study (Secondary 1: n = 1,186, 13.3%; Secondary 2: 
n = 1,296, 14.5%; Secondary 3: n = 1,555, 17.4%; Secondary 4: n = 1727, 
19.3%; Secondary 5: n = 1845, 20.6%; Secondary 6: n = 1,223, 13.7%), 
except only 104 (1.2%) were in Secondary 7. Only one class in 
Secondary 7 was recruited in the study because of the launch of the 
new 6 year secondary school education system in Hong Kong in 2012. 
This study was approved by the Human Subjects Ethics 
Sub-Committee of The Hong Kong Polytechnic University and the 
participating organizations.

2.2. Measures

2.2.1. Outcome variable
The outcome variable in the present study, severe depressive 

symptoms, was measured by the Patient Health Questionnaire 
(PHQ-9) (20). The nine items were rated on a 4-point Likert scale 
ranging from 0 (Absence) to 3 (Almost every day). The overall PHQ-9 
score ranges from 0 to 27, and depressive symptoms are classified by 
severity into five groups, namely, minimal (scores of 0–4), mild (5–9), 
moderate (10–14), moderately severe (15–19), and severe (20–27). In 
this study, the participants were classified as having severe depressive 
symptoms if they had a PHQ-9 score ≥ 15, as they are likely to meet 
the diagnostic criteria for MDD with 95% specificity and hence may 
be of particular clinical concern (21). The Chinese version of PHQ-9 
demonstrated good psychometric properties in adolescent samples 
(21, 22). The Cronbach’s alpha value of PHQ-9 in the study was 0.859.

2.2.2. Individual factors
Three personal characteristics (age, sex, and year of study), and 

three adaptability factors (self-esteem, self-mastery and optimism) 
were included as individual factors in the present study. Year of study 
ranged from 1 (Secondary 1) to 7 (Secondary 7). Self-esteem was 
measured by Rosenberg Self-esteem Scale (RSE) (23). This 10-item 
scale was rated on a 5-point Likert scale ranging from 1 (Strongly 
disagree) to 5 (Strongly agree). The overall score of the scale ranges 
from 10 to 50, and higher scores indicate higher self-esteem level. The 
internal consistency of RSE in the study was 0.879. The Chinese 
version of the RSE is a reliable and valid measure in Chinese 
adolescent samples (24). The validated Chinese version of the 7-item 
Pearlin Mastery Scale (MAS) was used to measure individuals’ 
perceived self-mastery, that is, the general feeling of personal control 
over important life challenges (25). The scale was rated on a 5-point 
Likert scale from 1 (Strongly disagree) to 5 (Strongly agree), with an 
overall score ranging from 7 to 35. Higher overall score indicates 
higher level of perceived self-control. The internal consistency of the 
scale in the study was 0.770. The validated Chinese version of the 
6-item Revised-Life Orientation Test (CLOT-R) was used to measure 
optimism (26). The six items were rated in a 5-point Likert scale, 

ranging from 0 (Strongly Disagree) to 4 (Strongly Agree). Total score 
ranges from 0 to 24, with higher scores indicating higher level of 
optimism. The Cronbach’s alpha of the scale was 0.712  in the 
present study.

2.2.3. Relationship factors
In this study, 11 relationship-related factors were included in the 

analysis. Three factors are related to substance use (tobacco, alcohol, 
and drug use), three are family-related factors (parent’s marital status, 
paternal and maternal psychological control), three factors are related 
to nurturing parent–child relationship (doing homework, leisure 
activities, and dinner with parents), and two are social support factors 
(perceived social support from family and friends). Tobacco use was 
measured with one item: “Do you  have a smoking habit?” The 
participants were classified into four groups, namely, “Never smoker,” 
“Current daily smoker,” “Current occasional smoker,” and “Quitter.” 
Alcohol use was measured with one item: “Did you drink alcohol in 
the past 6 months?” The participants were classified into six categories, 
namely, “Never drinker,” “Drink 4–6 days per week,” “Drink 1–3 days 
per week,” “Drink 1–3 days per month,” “Drink at least once a month 
on special occasions,” and “Quitter.” Drug use was measured with one 
item (“Have you ever used drug?”) with two response options (“Yes” 
or “No”). Parent’s marital status were also measured with one item 
with three options: “Married,” “Divorced/Separated,” and “Widowed.” 
The validated Chinese Paternal Psychological Control Scale (CPPCS) 
and Chinese Maternal Psychological Control Scale (CMPCS) 
measured the participants’ perceived psychological control from the 
father and mother, respectively (27, 28). Both scales consist of 10 items 
covering basic features of psychological control, including 
constraining verbal expression, invalidating feelings, personal attack, 
guilt induction, love withdrawal, and erratic emotional behaviors. All 
items were rated on a 4-point Likert scale from 1 (Strongly disagree) 
to 4 (Strongly agree). The overall score of each scale ranges from 10 to 
40, with a higher score indicating a higher level of parental control. 
The Cronbach’s alpha values of CPPCS and CMPCS in the current 
study were 0.887 and 0.882, respectively. Nurturing parent–child 
relationship factors were measured with three separate items by asking 
the students to report the average time spent with parents in (i) doing 
homework, (ii) having leisure activities and (iii) having dinner in a 
week using a 5-point Likert scale ranging from 0 (Never) to 4 (Every 
day). Short forms of Perceived Social Support from Family Scale 
(PSS-Fa) and Perceived Social Support from Friends Scale (PSS-Fr) 
measured the participants’ social support in this study (29). PSS-Fa 
contains three items: “My family gives me the moral support I need,” 
“I rely on my family for emotional support,” and “I can talk to my 
family when I am sad. I would not feel bad after it.” The same items 
were included in PSS-Fr with the words “my family” replaced by “my 
friends.” Each item was scored as 0 (No) or 1 (Yes). The overall scores 
of PSS-Fa and PSS-Fr range from 0 to 3. A higher score indicates a 
higher perceived support. The Cronbach’s alpha values of PSS-Fa and 
PSS-Fr in this study were 0.800 and 0.795, respectively.

2.2.4. School factors
Three school-related factors, namely, perceived academic 

performance, satisfaction with academic performance, and felt 
pressure from homework, were included in the analysis. All three 
factors were measured using one item. Perceived academic 
performance was assessed by asking the students to indicate their 
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perceived poor academic performance as compared with classmates 
using a 5-point Likert scale ranging from 1 (Excellent) to 5 (Very 
poor). Satisfaction with academic performance was measured using a 
4-point Likert scale ranging from 1 (Not satisfied) to 4 (Very satisfied). 
Pressure from homework was a dichotomous variable measured by 
asking the students to indicate whether they felt pressure 
from homework.

2.2.5. Society factors
Four society factors, namely, father’s educational level, mother’s 

educational level, number of siblings, and source of family income, 
were included in the analysis. The father and mother’s educational 
levels were measured with 5 options from 1 (No school) to 5 (Above 
secondary school). Number of siblings also has 5 response options 
from 0 (Zero) to 4 (Four or more). Source of family income has 4 
response options: “Parents,” “Relatives,” “Government aid,” and 
“Others.”

2.2.6. Statistical analysis
Descriptive analyses were used to summarize the characteristics 

of the studied variables for the overall sample and for the two 
subgroups – those with and without severe depressive symptoms. 
Bivariate and multivariate analyses identified the factors associated 
with depressive symptoms. In the bivariate analyses, the relationships 
of potential associated factors with depressive symptoms were assessed 
by independent t-tests for continuous variables, χ2 tests for categorical 
variables. Cohen’s d for continuous variables and crude odds ratio for 
categorical variables were calculated to estimate the effect size. In the 
multivariate analysis, logistic regression was performed on the 
dependent variable (severe depressive symptoms) with a hierarchical 
block design in regression analyses to determine the separate 
contributions of the 24 independent variables in the four levels of 
factors (i.e., individual, relationship, school, and society factors) in the 
socio-ecological model. The first step of the hierarchical logistic 
regression included the six individual factors at level 1 (Model 1), the 
second step added the 11 relationship factors at level 2 (Model 2), the 
third step added the three school factors at level 3 (Model 3), and the 
fourth step added the four society factors at level 4 (Model 4). A 
hierarchical approach was employed, because it allows the 
investigation of the complex hierarchical relationships of different 
factors at different levels. In particular, distal factors could 
be adequately investigated without the interference of proximal factors 
(30). We  compared the goodness of the nested models using χ2 
difference test (Δχ2), and a statistically significant Δχ2 indicates that 
the addition of the regression variables could increase the goodness of 
fit of the model. We also reported the adjusted odds ratios (OR) and 
its 95% confidence intervals to estimate the strength of the association 
between dependent and independent variables. Data were analyzed 
using SPSS version 28.0 (IBM Corp., Armonk, NY, United States), and 
a value of p < 0.05 was considered statistically significant.

3. Results

Table 1 provides the sample characteristics in the whole sample. 
When compared to the score range of their respective scales, the mean 
score on self-esteem was on the low side while the mean scores of self-
mastery and optimism were around the middle point of the scale. The 

TABLE 1 Sample characteristics in the whole sample.

Total

Total (n = 8,936)

Individual factors

Personal characteristics

Sex, n (%)

Female 5,027 (56.3)

Male 3,909 (43.7)

Age, mean ± SD 15.1 ± 1.8

Year of study, n (%)

Secondary 1 1,186 (13.3)

Secondary 2 1,296 (14.5)

Secondary 3 1,555 (17.4)

Secondary 4 1727 (19.3)

Secondary 5 1845 (20.6)

Secondary 6 1,223 (13.7)

Secondary 7 104 (1.2)

Adaptability

Self-esteem on the RSE, mean ± SD 22.3 ± 7.0

Self-mastery on the MAS, mean ± SD 16.5 ± 4.7

Optimism on the CLOT-R, mean ± SD 12.3 ± 3.8

Relationship factors

Substance use

Tobacco use, n (%)

Never smoker 8,604 (96.3)

Current daily smoker 105 (1.2)

Current occasional smoker 64 (0.7)

Quitter 163 (1.8)

Alcohol use in the past 6 months, n (%)

Never drinker 6,075 (68.0)

Drink at least 4–6 days per week 44 (0.5)

Drink 1–3 days per week 140 (1.6)

Drink 1–3 days per month 534 (6.0)

Drink at least once a month on special 

occasions

2044 (22.9)

Quitter 99 (1.1)

Ever drug use, n (%)

Yes 155 (1.7)

No 8,781 (98.3)

Family

Parents’ marital status, n (%)

Married 7,888 (88.3)

Divorced/separated 859 (9.6)

Widowed 189 (2.1)

Paternal psychological control on the 

CPPCS, mean ± SD

23.0 ± 5.9

(Continued)
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majority of students (96.3%) never smoked, only 1.2% were current 
regular smokers, 68.0% did not drink any alcoholic drink, and 22.9% 
were occasional alcohol drinkers in the past 6 months. Moreover, 1.7% 
of the students used drugs. A total of 88.3% of the students reported 
that their parents were married. The students reported that the mean 
levels of parental and maternal psychological control were moderate, 
around the middle point of the scales. The mean time spent with 
parents in doing homework and leisure activities were on the very low 
side of the scale, whereas the mean time spent with parent in having 
dinner was on the very high side of the scale. Mean levels of perceived 
social support from family and friends were also on the high side of 
the scale. For school factors, the majority of the students (69.6%) 
perceived their academic performance as average or below, and 38.3% 
reported that they were not satisfied with their academic performance. 
In addition, 64% of the students reported having pressure from 
homework. For society factors, 49.7 and 50.2% of the students had 
fathers and mothers with an education level at senior secondary 
school or above, 23.5% were the single child in the family, and 61.25% 
reported that the main source of family income was from the parents. 
In this sample, the rates of the different severities of depressive 
symptoms, which were classified based on the recommendation by 
Kroenke et al. (20) as minimal (scores of 0–4), mild (5–9), moderate 
(10–14), moderately severe (15–19), and severe (20–27), were 37.7, 
38.2, 16.7, 5.2, and 2.2%, respectively. The rate of having severe 
depressive symptoms was 7.4% in the whole sample.

Table 2 shows the bivariate associations of the studied factors with 
severe depressive symptoms. The results of bivariate analyses showed 
that 22 out of the 24 included factors were associated with severe 
depressive symptoms in the secondary school student sample. The two 
exemptions were sex and mother’s educational level. Overall, the 
students with severe depressive symptoms were those who were older 

TABLE 1 (Continued)

Total

Total (n = 8,936)

Maternal psychological control on the 

CMPCS, mean ± SD

24.0 ± 5.9

Nurturing parent–child relationship

Doing homework with parents, 

mean ± SD

0.54 ± 1.07

Leisure activities with parents, 

mean ± SD

1.6 ± 1.3

Dinner with parents, mean ± SD 3.2 ± 1.2

Social support

Perceived social support-family on the 

PSS-Fa, mean ± SD

2.0 ± 1.2

Perceived social support-friend on the 

PSS-Fr, mean ± SD

2.5 ± 0.9

School factors

Perceived academic performance, n (%)

Excellent 261 (2.9)

Above average 2,457 (27.5)

Average 3,347 (37.5)

Below average 1832 (20.5)

Poor 1,039 (11.6)

Satisfaction of academic performance, n (%)

Very satisfied 283 (3.2)

Satisfied 1,347 (15.1)

Average 3,880 (43.4)

Not satisfied 3,426 (38.3)

Felt pressure from homework, n (%)

Yes 5,716 (64.0)

No 3,220 (36.0)

Society factors

Family resources

Father’s education level, n (%)

No school 134 (1.5)

Primary school 1,527 (17.1)

Junior secondary school 2,836 (31.7)

Senior secondary school 3,522 (39.4)

Above secondary school 917 (10.3)

Mother’s education level, n (%)

No school 211 (2.4)

Primary school 1,518 (17.0)

Junior secondary school 2,718 (30.4)

Senior secondary school 3,755 (42.0)

Above secondary school 734 (8.2)

Number of siblings, n (%)

0 2097 (23.5)

(Continued)

TABLE 1 (Continued)

1 4,571 (51.2)

2 1,497 (16.8)

3 449 (5.0)

4+ 222 (2.5)

Source of family income, n (%)

Parents 8,370 (61.2)

Relatives 63 (27.3)

Government aid 368 (7.1)

Others 389 (4.4)

Depressive symptoms

Minimal 3,368 (37.7)

Mild 3,418 (38.2)

Moderate 1,493 (16.7)

Severe 364 (5.2)

Very severe 194 (2.2)

RSE, Rosenberg Self-Esteem Scale; MAS, Pearlin Mastery Scale; CLOT-R, Chinese version of 
Revised Life Orientation Test; CPPCS, Chinese Paternal Psychological Control Scale; 
CMPCS, Chinese Maternal Psychological Control; PSS-Fa, Perceived Social Support from 
Family Scale; PSS-Fr, Perceived Social Support from Friends Scale.
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TABLE 2 Bivariate associations of severe depressive symptoms with factors in the socio-ecological model.

Severe depressive symptoms

Yes (n = 657) No (n = 8,279) χ2/t statistics value of p Odds ratio/
Cohen’s d

Individual factors

Personal characteristics

Sex, n (%) 0.529a 0.467

Female 379 (57.7) 4,648 (56.1) 0.939c

Male 278 (42.3) 3,631 (43.9) Reference

Age, mean ± SD 15.45 ± 1.81 15.10 ± 1.79 4.885b <0.001 0.198d

Year of study, mean ± SD 3.86 ± 1.65 3.64 ± 1.64 3.317b <0.001 0.134d

Adaptability

Self-esteem on the RSE, 

mean ± SD

13.71 ± 6.30 22.97 ± 6.62 −34.644b <0.0001 −1.404d

Self-mastery on the MAS, 

mean ± SD

10.64 ± 4.35 16.95 ± 4.38 −35.517b <0.0001 −1.440d

Optimism on the CLOT-R, 

mean ± SD

8.62 ± 3.92 12.58 ± 3.61 −26.934b <0.001 −1.092d

Relationship factors

Substance use

Tobacco use, n (%) 107.405a <0.001

Never smoker 591 (90.0) 8,013 (96.8) Reference

Current daily smoker 30 (4.6) 75 (0.9) 5.423c

Current occasional smoker 16 (2.4) 48 (0.6) 4.519c

Quitter 20 (3.0) 143 (1.7) 1.179c

Alcohol use in the past 

6 months, n (%)

132.907a <0.001

Never drinker 355 (54.0) 5,720 (69.1) Reference

Drink at least 4–6 days per 

week

10 (1.5) 34 (0.4) 4.739c

Drink 1–3 days per week 33 (5.0) 107 (1.3) 4.969c

Drink 1–3 days per month 77 (11.7) 457 (5.5) 2.715c

Drink at least once a 

month on special occasions

174 (26.5) 1870 (22.6) 1.499c

Quitter 8 (1.2) 91 (1.1) 1.416c

Ever drug use, n (%) 11.884a < 0.001 Reference

Yes 23 (3.5) 132 (1.6) 2.239c

No 634 (96.5) 8,147 (98.4)

Family

Parents’ marital status, n 

(%)

9.241a 0.010

Married 556 (84.6) 7,332 (88.6) Reference

Divorced/Separated 84 (12.8) 775 (9.4) 1.429c

Widowed 17 (2.6) 172 (2.1) 1.303c

Paternal psychological 

control on the CPPCS, 

mean ± SD

25.75 ± 7.29 22.77 ± 5.74 10.244b <0.001 0.508d

(Continued)
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TABLE 2 (Continued)

Severe depressive symptoms

Yes (n = 657) No (n = 8,279) χ2/t statistics value of p Odds ratio/
Cohen’s d

Maternal psychological 

control on the CMPCS, 

mean ± SD

26.66 ± 6.88 23.78 ± 5.78 10.435b <0.001 0.490d

Nurturing parent–child relationship

Doing homework with 

parents, mean ± SD

0.31 ± 0.86 0.56 ± 1.08 −6.862b <0.001 −0.229d

Leisure activities with 

parents, mean ± SD

1.10 ± 1.19 1.61 ± 1.31 −10.510b <0.001 −0.391d

Dinner with parents, 

mean ± SD

2.71 ± 1.36 3.21 ± 1.15 −9.150b <0.001 −0.429d

Social support

Perceived social support-

family on the PSS-Fa, 

Mean ± SD

1.23 ± 1.26 2.08 ± 1.14 −16.833b <0.001 −0.744d

Perceived social support-

friend on the PSS-Fr, 

mean ± SD

1.89 ± 1.27 2.57 ± 0.87 −18.569b <0.001 −0.753d

School factors

Perceived academic 

performance, mean ± SD

2.30 ± 1.18 2.94 ± 1.00 −13.450b <0.001 −0.631d

Satisfaction of academic 

performance, mean ± SD

1.42 ± 0.74 1.86 ± 0.79 −14.875b <0.001 −0.568d

Felt pressure from 

homework, n (%)

136.216a <0.001

Yes 559 (85.1) 5,157 (62.3) 3.453c

No 98 (14.9) 3,122 (37.7) Reference

Society factors

Family resources

Father’s education level, 

mean ± SD

3.33 ± 0.99 3.40 ± 0.93 −1.958b 0.038 −0.084d

Mother’s education level, 

mean ± SD

3.32 ± 1.03 3.37 ± 0.93 −1.326b 0.185 −0.059d

Number of siblings, 

mean ± SD

1.25 ± 1.01 1.10 ± 0.89 3.851b <0.001 0.173d

Source of family income, n 

(%)

27.973a <0.001

Parents 584 (88.9) 7,786 (94.0) Reference

Relatives 9 (1.4) 54 (0.7) 2.222c

Government aid 45 (6.8) 323 (3.9) 1.857c

Others 19 (2.9) 116 (1.4) 2.184c

aχ2 test.
bIndependent t-test.
cOdds ratio.
dCohen’s d. RSE, Rosenberg Self-Esteem Scale; MAS, Pearlin Mastery Scale; CLOT-R, Chinese version of Revised Life Orientation Test; CPPCS, Chinese Paternal Psychological Control Scale; 
CMPCS, Chinese Maternal Psychological Control; PSS-Fa, Perceived Social Support from Family Scale; PSS-Fr, Perceived Social Support from Friends Scale.

184

https://doi.org/10.3389/fpubh.2023.1148528
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Leung et al. 10.3389/fpubh.2023.1148528

Frontiers in Public Health 08 frontiersin.org

in age; in more senior year of study; had lower levels in self-esteem, 
self-mastery, and optimism; had tobacco, illicit drug, and alcohol use; 
had divorced/separated parents; had higher levels of parental 
psychological control; had spent less time in doing homework, leisure 
activities, and dinner with parents, had lower levels of social support 
from family and friends; had perceived poor level in academic 
performance, lower level of satisfaction in academic performance, had 
pressure from homework; had fathers with lower educational level; 
had more siblings; and had source of family income other than 
parents. The data of the hierarchical logistic regression for severe 
depressive symptoms are presented in Table 3. The final model (Model 
4) was considered as the best competing model, as indicated by the 
statistically significance of the Δχ2 test statistics. Model 4 shows that 
11 out of the 24 studied factors were statistically significant. Seven 
factors, namely, age, tobacco use, alcohol use in the past 6 months, 
drug use, paternal psychological control, felt pressure from homework, 
and number of siblings were positively and significantly associated 
with severe depressive symptoms, whereas four factors, namely, self-
esteem, self-mastery, dinner with parents, and perceived social 
support from friends were negatively and significantly associated with 
severe depressive symptoms. The result indicated that students who 
were older (p = 0.003); current daily smoker (p = 0.021); had alcohol 
drinks 1–3 days per week (p < 0.001) or 1–3 days per month (p < 0.001) 
in the past 6 months; had drug use (p = 0.031); had more paternal 
psychological control (p = 0.004); felt pressure from homework 
(p < 0.001); had more siblings (p = 0.003); had lower levels of self-
esteem (p < 0.001), self-mastery (p < 0.001), and perceived social 
support from friends (p < 0.001); and had lesser time spent in dinner 
with parents (p < 0.001) reported larger odds of having severe 
depressive symptoms. Among the 11 significant factors, alcohol use 
on a regularly basis and pressure from homework were the two 
strongest predictive factors, whereas perceived social support from 
friends was the strongest protective factor for severe depressive 
symptoms. All the ORs of the independent variables remained stable 
across the four models except the year of study, which became 
insignificant after the addition of the other factors in the model.

4. Discussion

In the present study, we found that the rate of severe depressive 
symptoms was 7.4%, which was comparable to the global estimate of 
clinical depression (8%) in adolescents (9). In Hong Kong, a previous 
review on local studies observed that the prevalence of depressive 
symptoms in adolescents varied substantially across studies using 
screening tools, in which PHQ-9 tended to report a lower prevalence 
compared with CES-D (10). PHQ-9 was designed to diagnose and 
assess the severity of MDD based on a diagnostic tool for depression, 
the fourth edition of the Diagnostic and Statistical Manual of Mental 
Disorders, thus the low observed rate of severe depressive symptoms 
based on PHQ-9 in the current study is reasonable. Nevertheless, the 
high prevalence of adolescent depressive symptoms in Hong Kong 
secondary school students is alarming and deserves attention (11, 16).

The present study differed from most previous studies among 
Chinese adolescents in that the association of severe depressive 
symptoms with contributing factors was examined from a board list 
of factors at multiple levels. The findings of the present study indicate 
that pressure from homework and alcohol drinking are the strongest 

contributing factors to severe depressive symptoms. In line with 
findings from a systematic review of Chinese adolescents in mainland 
China (15), pressure from homework was the most prominent factor 
contributing to severe depressive symptoms among secondary 
students in Hong Kong in the multivariate analysis. A previous local 
study published in 1999 also reported that the amount of schoolwork 
is associated strongly with depressive symptoms in Grade 9 and 10 
students in Hong Kong (31). In the Chinese culture, effort is valued as 
a primary factor in educational success; thus, much emphasis has been 
placed on spending more time in doing a large amount of homework 
in achieving better academic results compared with students in other 
countries (32–34). Consistent with previous literature (15, 31, 35), 
we also found that poor academic performance and low satisfaction 
were significantly associated with severe depressive symptoms in the 
bivariate analysis but they became statistically non-significant in the 
hierarchical logistic regression. The result suggested their influences 
on severe depressive symptoms might have been shared by other 
factors in the socio-ecological model. For interventions to alleviate 
depressive symptoms from pressure of homework as well as to 
motivate students to learn better, teachers could take an active role to 
raise students’ activity and content interests by assigning high-quality 
homework and providing an atmosphere to motivate students in 
growing their responsibility for their school learning (36).

We found that the three types of substance use are associated with 
severe depressive symptoms but to different extents, with alcohol 
drinking as the strongest associated factor. The findings were 
consistent with previous literature had reported both cigarette 
smoking and alcohol drinking are significantly associated with 
depressive symptoms and the relationships were bi-directional in 
longitudinal studies (37–40). The weak associations observed in 
smoking and drug use as compared to that in alcohol drinking could 
be due to the legal restriction on substance use in Hong Kong. For 
smoking, selling tobacco products to any persons under 18 was 
prohibited in 1994 and smoking was completely banned in almost 
indoor public places and in all schools in 2007; but for alcohol, a 
reduced tax for most types of alcoholic beverages was imposed to 
promote economic activities in 2007 (41, 42). The low observed 
prevalence of tobacco and drug use, might have led to the weak 
associations in tobacco use and drug use in this study. Nevertheless, 
our study was the first include all three types of substance use as 
correlates of severe depressive symptoms in secondary school students 
for examination in Hong Kong, and produced valuable information 
that students who had a habit of any substance use are at risk of having 
severe depressive symptoms and need assistance.

Social support from friends was correlated negatively with severe 
depressive symptoms but social support from family was not 
correlated with severe depressive symptoms in our multivariate 
analysis. Previous literature evidenced the importance of support from 
friends and peer by providing protection from social–emotional 
distress but the increasing salience of peers and friends can also 
impact negatively on the nature and quality of non-peer relationships, 
especially family relationship (43, 44). The relative dependence is 
transferred from parents to friends during this transition period as 
adolescents start to form their own peer circle and tend to disengage 
from parental control for more autonomy. The non-significance of 
social support from family in the current study however was 
contradictory to the meta-analytic findings among secondary school 
in China, which reported that support from friends and family are of 
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TABLE 3 Outcome of hierarchical regression analysis of severe depressive symptoms in the sample of Hong Kong Chinese secondary students 
(n = 8,936).

Model 1 Adjusted OR 
(95% CI)

Model 2 Adjusted OR 
(95% CI)

Model 3 Adjusted OR 
(95% CI)

Model 4 Adjusted OR 
(95% CI)

Individual factors

Personal characteristics

Male (female as reference) 0.991 (0.823–1.194) 0.865 (0.712–1.050) 0.904 (0.744–1.099) 0.929 (0.763–1.130)

Age 1.278 (1.145–1.425)*** 1.202 (1.072–1.348)** 1.216 (1.083–1.364)** 1.193 (1.055–1.342)**

Year of study 0.832 (0.738–0.938)** 0.894 (0.788–1.015) 0.870 (0.765–0.988)* 0.879 (0.773–1.000)

Adaptability

Self-esteem on the RSE 0.884 (0.866–0.903)*** 0.889 (0.871–0.908)*** 0.893 (0.874–0.913)*** 0.893 (0.873–0.913)***

Self-mastery on the MAS 0.813 (0.790–0.838)*** 0.831 (0.807–0.856)*** 0.835 (0.810–0.860)*** 0.835 (0.810–0.860)***

Optimism on the CLOT-R 0.973 (0.942–1.006) 0.985 (0.952–1.019) 0.987 (0.955–1.021) 0.986 (0.953–1.020)

Relationship factors

Substance use

Tobacco use (never smoker as reference)

Current daily smoker 2.126 (1.177–3.840)* 2.204 (1.218–3.990)** 2.040 (1.116–3.728)*

Current occasional smoker 1.420 (0.689–2.925) 1.478 (0.712–3.065) 1.491 (0.712–3.120)

Quitter 0.996 (0.544–1.821) 1.063 (0.579–1.951) 1.025 (0.558–1.882)

Alcohol use in the past 6 months (never drinker as reference)

Drink as least 4–6 days per week 0.427 (0.139–1.749) 0.471 (0.152–1.461) 0.491 (0.154–1.561)

Drink 1–3 days per week 2.526 (1.522–4.192)** 2.606 (1.569–4.329)*** 2.669 (1.604–4.442)***

Drink 1–3 days per month 1.751 (1.266–2.421)*** 1.785 (1.289–2.471)*** 1.826 (1.316–2.532)***

Drink at least once a month on 

special occasions

1.142 (0.912–1.430) 1.146 (0.915–1.436) 1.164 (0.928–1.460)

Quitter 0.761 (0.331–1.749) 0.774 (0.335–1.785) 0.803 (0.346–1.865)

Ever drug use 2.038 (1.098–3.780)* 2.067 (1.113–3.841)* 1.995 (1.066–3.732)*

Family

Parent’s marital status (married as reference)

Divorced/separated 0.980 (0.731–1.314) 0.976 (0.727–1.311) 0.915 (0.674–1.242)

Widowed 1.312 (0.723–2.379) 1.403 (0.773–2.544) 1.161 (0.616–2.185)

Paternal psychological control 

on the CPPCS

1.028 (1.010–1.047)** 1.027 (1.009–1.046)** 1.027 (1.009–1.045)*

Maternal psychological control 

on the CMPCS

1.009 (0.990–1.027) 1.007 (0.988–1.026) 1.007 (0.989–1.026)

Nurturing parent–child relationship

Doing homework with parents 0.929 (0.824–1.047) 0.928 (0.823–1.047) 0.924 (0.819–1.043)

Leisure activities with parents 0.988 (0.900–1.084) 0.990 (0.902–1.087) 0.986 (0.898–1.082)

Dinner with parents 0.862 (0.798–0.931)*** 0.862 (0.798–0.932)*** 0.862 (0.797–0.932)***

Social support

Perceived social support-family 

on the PSS-Fa

0.928 (0.852–1.011) 0.928 (0.715–1.010) 0.937 (0.860–1.021)

Perceived social support-friend 

on the PSS-Fr

0.785 (0.721–0.854)*** 0.778 (0.715–0.848)*** 0.781 (0.717–0.850)***

School factors

Perceived academic performance 1.034 (0.933–1.146) 1.035 (0.933–1.147)

(Continued)
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equal importance in secondary students in mainland China (15). This 
discrepancy could be explained, at least partially, by the inclusion of 
other parent-related variables in the current analysis. In Tang et al.’s 
review (15), the effect size of the factors was calculated based on zero-
order correlation coefficient without adjustment for any covariates. In 
our analysis, we included eight parent-related factors. Among them, 
two factors, paternal psychological control and time spent in having 
dinner with parents, remained statistically significant in the 
multivariate analysis. The significant parent-related variables possibly 
overlapped with social support from family and explained the shared 
variations in the dependent variable severe depressive symptoms in 
adolescents. The significant findings in these two parent-related 
variables highlighted their importance in students’ depressive 
symptom development in Hong Kong. A 3-year longitudinal study 
reported that parents in Hong Kong devoted more attention to the 
academic study of their children than other aspects of development 
although the psychological control from parents declined over time 
(45). As academic excellent is the paramount socialization goal, 
overemphasis on academic excellence would create stress and conflict 
for the parents, the children, and the family; and would finally lead to 
depressive symptoms in the children. Thus, it has been advocated to 
launch programs targeting parents to help them accept the academic 
limitations of their children and cope in a healthy manner are 
advocated (12).

An important finding from the current study is that students 
who spend more time in dinner with parents were less likely to have 
severe depressive symptoms. Hong Kong is famous for its busy life 
that parents in Hong Kong spend very little time with their children. 
Fathers in Hong Kong only spend an average of 6 min a day with 
their children in an early study in 2007 (46) and the situation 
should be even worse recently given that both parents had to work 

and at a longer time to earn a living. Perhaps, the students 
considered having dinner with parents as an expression of care of 
love from their parents in such a busy city. This finding suggests that 
spending time to do some ordinary things together could be a good 
way to alleviate severe depressive symptoms in Hong Kong 
secondary students.

We also found that self-esteem and self-mastery were 
independently associated with severe depressive symptoms in the 
multivariate analysis. Previous studies consistently reported the 
buffering effects of positive cognitive development (16, 47–49). Our 
study findings further confirmed the importance of positive cognitive 
development on severe depressive symptoms using a large sample 
covering secondary students from early to late adolescents in Hong 
Kong. In addition, age, and number of siblings were related to severe 
depressive symptoms in the present study. The findings suggested that 
older students and students with more siblings were more vulnerable 
to severe depressive symptoms. Previous literature suggested that age 
13 is a turning point for depression, and girls reported higher 
depression levels than boys after age 13 (47). As we have recruited a 
large secondary student sample with most of the students aged over 
13, we observed the significant results in age. Regarding the number 
of siblings, previous studies in China had focused on the prevalence 
rates of depressive symptoms in adolescents in single-child families 
versus those in non-single-child families, and mixed results were 
reported (47, 50–52). Our findings echoed some of the studies 
reporting that the rates of depressive symptoms were higher in 
non-single-child families (52, 53). The mixed results in these previous 
studies might be due to the dichotomy of the variable, the number of 
siblings, which reduced its variability in the sample. Our study 
differed from those in previous studies as our participants had a wide 
range in the number of siblings, from zero sibling to more than four 

TABLE 3 (Continued)

Model 1 Adjusted OR 
(95% CI)

Model 2 Adjusted OR 
(95% CI)

Model 3 Adjusted OR 
(95% CI)

Model 4 Adjusted OR 
(95% CI)

Satisfaction of academic 

performance

0.890 (0.754–1.050) 0.875 (0.742–1.033)

Felt pressure from homework 1.614 (1.253–2.081)*** 1.519 (1.255–2.089)***

Society factors

Family resources

Father’s educational level 1.007 (0.898–1.128)

Mother’s educational level 1.088 (0.969–1.222)

Number of sibling 1.166 (1.054–1.289)**

Source of family income (parent as reference)

Relatives 1.376 (0.897–2.109)

Government aid 1.501 (0.642–3.514)

Others 1.419 (0.783–2.572)

Nagelkerke R2 0.349 0.382 0.386 0.390

Model Δχ2 (Δdf) 1374.544 (6) 143.272 (18) 17.289 (3) 14.621 (6)

value of p for model Δχ2 < 0.001 < 0.001 < 0.001 0.023

*p < 0.05; **p < 0.01; ***p < 0.001. CI, confidence interval; OR, odds ratio; RSE, Rosenberg Self-Esteem Scale; MAS, Pearlin Mastery Scale; CLOT-R, Chinese version of Revised Life 
Orientation Test; CPPCS, Chinese Paternal Psychological Control Scale; CMPCS, Chinese Maternal Psychological Control; PSS-Fa, Perceived Social Support from Family Scale; PSS-Fr, 
Perceived Social Support from Friends Scale.
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siblings, which provided variations in this variable for examining its 
association with depressive symptoms. Further investigation could 
focus on the moderating effects of these demographic characteristics 
on the associations of severe depressive symptoms with factors at the 
individual, relationship, and school levels.

Our study has some limitations. First, the use of a cross-sectional 
design limits the extent to which causal inferences of the observed 
associations can be  established. The findings should be  further 
examined in longitudinal studies to establish the temporal validity of 
any associations found. In addition, given the cross-sectional nature of 
the study, the results referred to the state aspect of severe depressive 
symptoms but not the trait aspect. Second, it was entirely based on 
self-report data. Students may under-report their depressive symptoms 
because of social desirability. In addition, the use of PHQ-9 as a 
screening tool for measuring severe depressive symptoms may 
be another limitation as nothing can be said about the prevalence of 
clinical depression in our sample. Third, the scales measuring perceived 
social support from family and from friends (PSS-Fa and PSS-Fr) have 
not been validated in Chinese samples before its adoption in the 
current study. This factor might have introduced measurement bias in 
the study findings, although the two scales showed high reliability in 
the study. Fourth, some of the factors were measured with one item, 
which might have introduced measurement bias in the study findings. 
Further studies should consider validated tools in measuring the 
studied variables. Moreover, we did not collect the information of some 
important factors of severe depressive symptoms in the study. For 
example, no information was obtained about specific life stressors 
which may paly confounding roles in the examination.

5. Conclusion

In summary, this large-scale study found that the prevalence of 
severe depressive symptoms was high in Hong Kong secondary school 
students, and 11 multiple factors at the individual, relationships, 
school, and society levels were associated with severe depressive 
symptoms in secondary school students. The findings provides a 
knowledge basis from which to develop strategic depression 
prevention programs among Hong Kong Chinese secondary school 
students. Early monitoring of the possibility of severe depressive 
symptom should target secondary school students with adverse family 
characteristics such as those with high psychological control from 
father, busy parents, or many siblings. Individual or group intervention 
should be implemented for secondary school students with regular 
substance use, low self-esteem or self-mastery, had pressure from 
homework, or low perceived social support from friends.
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Introduction: Poor mental health among youth is a major public health issue 
that has risen to the forefront since the COVID-19 crisis, especially among post-
secondary students and precarious populations. The objectives of this work were 
to evaluate the rate of major depressive disorder (MDD) among precarious post-
secondary students in the greater Paris region, to describe its risk factors, and to 
identify determinants for not seeking care.

Methods: We conducted a multi-site, cross-sectional survey of post-secondary 
students attending a selection of 13 student foodbanks in the greater Paris region 
(France) between 30 November 2021 and 27 January 2022. This study had two 
complementary epidemiological and sociological components: a quantitative 
description of MDD through completion of a questionnaire performed through 
face-to-face or telephone interviews, and a qualitative assessment of the factors 
underlying MDD through in-depth follow-up interviews conducted among a sub-
selection of students who participated in the first phase.

Results: Among 456 students who participated in our survey, 35.7% presented 
with MDD. The risk of suffering from MDD was higher among women, students 
housed by third-parties, students reporting moderately to severely hungry and/or 
poor physical health. Students receiving material and/or social support were less 
likely to present with MDD. Among students who reported needing health care in 
the last year or since their arrival in France, 51.4% did not seek care.

Conclusion: To address poor mental health among precarious students, policy 
action must jointly consider financial precarity, administrative barriers, housing, 
food security, physical health, and access to health services, especially mental 
health.

KEYWORDS

mental health, precarity, student, foodbanks, depression, France

1. Introduction

Poor mental health among youth is a major public health issue that has come to the 
forefront globally since the onset of the COVID-19 pandemic (1, 2). Poor mental health 
among young adults, encourages risk-taking behaviors and is itself a risk factor for eating 
disorders, suicidal ideation and addiction (3–5). In France, suicide is the second leading 
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cause of death after traffic accidents among 15- to 24-year-olds, 
accounting for 16.2% of all deaths (6).

Due to various reasons (e.g., financial difficulties, anxiety about 
the future), post-secondary students are a particularly vulnerable 
youth population, and challenges brought about by COVID-19 and 
public health measures enacted in response to the pandemic, such 
as social isolation due to distance learning, have had negative 
impacts on youth mental health (3, 7). For example, the share of 
post-secondary students in France experiencing major depressive 
disorders (MDD) was estimated at between 7% and 20% prior to 
the pandemic (8–11), and between 30% and 33% during the 
lockdown period (12).

Student populations are confronted with multiple forms of 
insecurity, including those related to finances, accommodation 
and administration, which can have negative health 
consequences (13). For instance, being unable to anticipate 
one’s budget on a regular basis necessitates rationing one’s 
expenses, and can lead to situations of precarity, feelings of 
vulnerability and a loss of control over one’s daily life. Moreover, 
poorer and more precarious populations suffer from a 
disproportionately high risk of many common mental disorders 
(14), and precarity is also known to be an important risk factor 
for not seeking health care, particularly among students and 
young adults (12, 15, 16). Although these insecurities are often 
transitional, with students achieving greater stability upon 
obtaining a more satisfactory social position after graduation, 
they can nonetheless last for months or years at a time and 
introduce significant mental health challenges in students’ daily 
lives (17).

Precarity can be  defined as the absence of at least one 
security that allows people to benefit from their fundamental 
rights (18). Students requiring emergency food aid likely 
experience significant food insecurity, among potentially other 
forms of precarity (18). Such precarious populations experience 
significant economic and social difficulties and represent a 
particularly vulnerable segment of the student population (14). 
Since the beginning of the 2020–2021 academic year, non-profit 
organizations have been opening food distribution sites for 
students in France and have expressed concern about their high 
rates of attendance. However, in 2022 the French Court of 
Accounts highlighted the lack of reliable data on student 
precarity, mental health and health care seeking behavior, 
making it difficult for public authorities to make informed 
decisions to handle these overlapping crises (19). Yet gathering 
data on the most precarious segments of vulnerable populations 
is notoriously challenging.

The objectives of this study were to: (1) describe the socio-
demographic characteristics of precarious post-secondary 
students attending foodbanks in the greater Paris region; (2) 
estimate the proportion of this population presenting with MDD; 
(3) identify risk factors associated with MDD; and (4) estimate the 
proportion of students not seeking health care, including mental 
health care.

2. Methods

2.1. Population-based survey

We conducted the EtuCris study (Étudiantes et étudiants en 
Crise), a multi-site, cross-sectional survey of post-secondary 
students attending a selection of 13 student foodbanks in in the 
greater Paris region (Île-de-France) between 30 November 2021 
and 27 January 2022. By this date, all COVID-19 lockdowns and 
curfews had been lifted for approximately 6 months. Students 
had thus returned to in-person university classes after more 
than a year of distance learning. Characteristics of the included 
foodbanks are described in Supplementary material 1. Over the 
study period, a team of study investigators (trained in 
population-bases field studies) were positioned at foodbank 
exits and invited all individuals leaving the foodbank to 
participate in an interview. Students were presented with the 
option of participating either immediately in the form of a live 
interview, or later in the form of a follow-up telephone call at a 
time of their convenience.

Study investigators were present at each foodbank over multiple 
attendance slots in order to capture as many students as possible. To 
be eligible for inclusion, students had to be present at one of the 13 
student food distribution sites on the survey day and enrolled in post-
secondary studies in 2020–2021 and/or 2021–2022. Minors, parents 
of students, previously surveyed students, and students who did not 
speak English or French (rare cases) were excluded.

During interviews, study investigators completed questionnaires 
designed to collect data on students’ socio-demographics 
characteristics, educational status, housing, administrative situation 
(e.g., immigration status, access to social security), financial resources, 
use of social support systems, hunger as measured by the Household 
Hunger Scale (HHS), and their perceived physical and mental health 
(20). Answers were entered directly into a dedicated online data 
collection interface (Wepi®). The question of whether to enroll in a 
public or private university was raised because, in France, public 
universities cost around 300 euros per year, while tuition fees in 
private tertiary education institutions can amount to several thousand 
euros per year.

2.2. In-depth follow-up interviews

A second round of in-depth, follow-up interviews was 
conducted between 22 December 2021 and 13 April 2022 among 
a sub-selection of students who participated in our initial survey. 
Individuals included for participation were selected by consensus 
among the study investigators trained in sociology. Students were 
selected on a rolling basis over the course of the initial survey 
period, and prioritized students with contrasting profiles in terms 
of mental health status, nationality, administrative and residential 
barriers, impacts of the COVID-19 crisis, use of food aid, place of 
study, and food insecurity. Follow-up interviews were semi-
structured and a variety of topics were covered, including details 
on the students’ use of food assistance, financial resources, family 
assistance, relationship to employment and health difficulties. 
Most follow-up interviews were recorded and all were 
subsequently transcribed. Interviewers also completed a field Abbreviations: MDD, Major depressive disorder.
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diary during follow-up interviews to note and share 
their observations.

2.3. Qualitative analyses

Qualitative analyses were conducted to describe the views expressed 
by the study population participating in our in-depth follow-up 
interviews. First, all information reported by students that was 
considered to be either directly or indirectly related to their mental 
health was grouped by theme (e.g., mental or physical health problems, 
difficulties in health care access). This work served as the basis  
for the development of a Directed Acrylic Diagram (DAG, 
Supplementary material 2) by a multidisciplinary team. DAGs have 
found application in the field of epidemiology as a tool to describe causal 
relationships between variables and to identify the variables that need to 
be included to control for confounding factors. Here, the DAG was used 
to select the variables to be included in the statistical model to identify 
the factors that are mechanistically involved in the risk of MDD. In 
addition, qualitative analyses have proven useful in the later stages of 
analyzing quantitative questionnaires (21). In this study, qualitative 
analyses were used to categorize open-ended responses, to identify any 
limitations in a priori categorization, to cross-validate responses given by 
the same respondents during both questionnaires and in-depth 
interviews, to aid in the interpretation of questionnaire responses, and to 
identify potential limitations in the questionnaire design.

2.4. Statistical analysis

Quantitative analyses were conducted to describe the study 
population participating in our population-based survey. The primary 
outcome considered was presentation with MDD, which was 
measured using standardized questions in our survey derived from 
the European Mini-International Neuropsychiatric Interview (MINI) 
(15). All students with complete data on mental health status were 
included in the analysis [21/496 (4.2%) students did not want to 
answer to at least one of the questions]. Descriptive statistical analyses 
were conducted. Proportions were compared using Chi2 tests. A value 
of p of less than 0.05 was considered significant. Major results are 
presented with 95% confidence intervals (95%CI).

Finally, to identify risk factors associated with MDD in the survey 
population, logistic regression models were constructed. Univariable 
models and a multivariable model considering all variables were 
conducted. The variables included were selected a priori according to 
the DAG resulting from our qualitative analysis and from data 
available in the literature. All variables with a direct causal effect on 
MDD were included in the final model [sex, nationality, age, housing 
and university type, resources (job, scholarship, financial difficulties), 
frequency of foodbank attendance, material and social support, 
administrative challenges, mode of questionnaire administration and 
other health issues (physical health and hunger)]. Missing data 
(<0.9% in only three co-variables) were replaced by multiple 
imputation using the mice package. A complete database was used to 
perform the analysis. A sensitivity analysis was performed with 
concordant results. Analyses were performed in R version 4.1.1.

Final results are presented as adjusted Odds Ratios (aOR) and 
95%CI from the multivariate model, presented alongside conclusions 
derived from the qualitative analyses.

2.5. Ethics

The study was authorized by the legal department of 
Samusocial de Paris and was conducted in partnership with all 
participating foodbanks. Written, informed consent was 
obtained for all participants. Students were free to participate in 
the survey and it did not affect their food allocation, as 
interviews were proposed after students had already left the 
foodbank. Survey data were collected in a software accredited to 
store health data and were accessible only to a limited number 
of accredited individuals. Personal identifying data (names and 
phone numbers) were stored in an independent database. 
Recordings and transcriptions of in-depth interviews were 
available only to the study participants conducting the 
interviews, and corresponding field logs were pseudonymized 
and password protected. Names of students presented in the 
results were changed to preserve anonymity.

3. Results

3.1. Study population

During the study period, 1,357 students were met at foodbanks, 
but some were potentially met multiple times (Figure 1). In total, 888 
unique individuals agreed to participate in this study. Of these, 180 
(20.3%) were directly interviewed face-to-face. Of the 708 who asked 
to be contacted later by telephone, 297 (41.9%) answered our call. Of 
the 477 interviews completed, 456 (91.9%) could be  used in 
this analysis.

Among these 456 students, 60.1% were women, the median age 
was 24 years [interquartile range 18–26]. The vast majority were 
international students (80.3%), among whom 77.4% arrived in France 
for the new academic year (2021–2022, Table 1) and more than half 
(54.1%) were born in North Africa. Two thirds (67.8%) were enrolled 
in a public university. Student residence was the most reported type 
of housing (45.0%), of which two thirds (63.9%) were private 
residences. At the time of the questionnaire, 15.8% were hosted by a 
third-party, and only 1.5% of students reported living in a 
parent’s home.

Approximately one third of students (36.0%) were employed. 
Around 21.7% of students received a scholarship, respectively 56.7% 
of French students (mainly a French public scholarship) and 13.1% 
of foreign students (mainly scholarships from their country of 
origin). However, 69.0% reported major financial difficulties the 
month prior to the interview (unable to pay monthly expenses and/
or pay rent). Around 63.1% received material support from relatives 
such as shared meals, and 78.3% reported having someone to rely 
on. Over the 30 days prior to their participation, 30.1% reported at 
least once having no food to eat and 26.3% said they had to sleep 
hungry because of a lack of food at home. While 52.4% reported 
going to the foodbank at least once a week, 26.0% had a moderate or 
serious hunger index.

During in-depth interviews, three principle profiles emerged from 
our survey: international students reporting recent arrival in France, 
international students arriving later in France who want more 
financial independence, and French students reporting disadvantaged 
backgrounds and relationship difficulties with their families. 
Moreover, students reported that student housing, especially public 
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housing, was an important factor in saving money and maintaining 
social connection.

“I will be surrounded by students, it will be even better for me to 
have an entourage that allows me to develop, to meet people.” 
Interview with Nesrine, Algerian, age 25, January 12, 2022.

3.2. Mental health status

Self-rated physical health and mental health were rated as good to 
very good in 77.0% and 45.5% of students, respectively. Among all 
interviewed students, 5.3% reported attempting suicide at least once 
in their lives, this rate being 3.0% for international students and 14.4% 
for French students. The median age of the most recent suicide attempt 
was 17 years [interquartile range, 15–20].

In the last 30 days, more than half (52.0%) of the students reported 
feeling particularly sad, down or depressed, most of the time during 
the day and almost every day; and 42.5% felt they had lost interest in 
things they used to enjoy (Table  2). For 37.3% of students, their 
appetite had changed or they self-reported that they had 
unintentionally gained or lost weight, and 35.9% reported having 
problems sleeping almost every day. All these indicators were 
statistically higher for women compared to men. One in 10 students 
(10.4%) repeatedly had dark thoughts, thought they would be better 
off dead, or thought about hurting themselves.

Overall, 35.7% [95%CI 31.3–40.3] of students were classified as 
presenting with MDD according to MINI criteria, with a higher rate 
among women (41.6%, [35.7–47.7], p  = 0.002) than men (26.9%, 
[20.6–34.0], Table  1). MDD was more frequently reported in 

face-to-face interviews (n = 180) than in telephone interviews (n = 297, 
45.6% vs. 32.7%, p  = 0.006), while the main socioeconomic 
characteristics did not differ statistically between these two groups 
(Table 1).

Half (50.0%) of students reported a deterioration of their mental 
health due to the COVID-19 crisis, or 70.5% among those presenting 
with MDD. During in-depth interviews, students were able to share 
at length how the COVID-19 crisis has impacted their health. For 
example, Moundir, a 26-year-old French student, reported that he had 
gained more than 20 kilograms during this period, which had 
triggered a relapse of his eating disorder (bulimia). Another 19-year-
old French student, Irene, also concerned by weight gain and bulimic 
episodes, described the period of distance learning as the starting 
point of psychological difficulties. In good mental and physical health 
prior to the crisis, she reported currently being on antidepressants 
(prescribed by a physician) to calm her severe anxiety and 
eating disorders.

3.3. Risk factors

In the multivariable logistic regression model (Table 3), a higher 
risk of presenting with MDD was found for women (aOR = 1.89, 
CI95%[1.19–3.02]), students hosted by a third-party compared to 
those with a lease or sublease (2.80 [1.47–5.32]), those with moderate 
or severe hunger (1.72 [1.05–2.81]), and those reporting poor physical 
health (2.73 [1.65–4.54]). Those who received social support (0.60 
[0.36–0.99]) were at lower risk of MDD.

In in-depth interviews, Lina, an 18-year-old French student, 
reported that food insecurity causes her great stress. Her access to 
food depends solely on food aid and family support, which is 

FIGURE 1

Study flow-chart (Etucris Study—2021). *Note that fewer than 1,357 unique individuals were invited to participate, as some individuals may have been 
approached multiple times by study investigators.
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TABLE 1 Characteristics of participating students (EtuCris study—2021).

Mode of administration Data missing

Variable Overall n (%) Telephonic n (%) Face to face 
n (%)

p

n 456 289 167

Sex (male) 182 (39.9) 168 (58.1) 106 (63.5) 0.306 0

Nationality 0.056 0

  French 90 (19.7) 48 (16.6) 42 (25.1)

  Foreign in France > 12 months* 160 (35.1) 101 (34.9) 59 (35.3)

  Foreign in France < 12 months* 206 (45.2) 140 (48.4) 66 (39.5)

Age 0.777 0

  <23 years 141 (30.9) 86 (29.8) 55 (32.9)

  23–25 years 182 (39.9) 117 (40.5) 65 (38.9)

  >25 133 (29.2) 86 (29.8) 47 (28.1)

Housing type 0.439 0

  Student residence 205 (45.0) 131 (45.3) 74 (44.3)

  Rental with a personal lease 154 (33.8) 103 (35.6) 51 (30.5)

  Hosted by a third-party 72 (15.8) 41 (14.2) 31 (18.6)

  Sublease 25 (5.5) 14 (4.8) 11 (6.6)

Enrolled in public university (yes) 309 (67.8) 198 (68.5) 111 (66.5) 0.729 0

Degree being pursued 0.004 0

  Bachelor’s degree 157 (34.4) 91 (31.5) 66 (39.5)

  Master’s degree 267 (58.6) 184 (63.7) 83 (49.7)

  Other 32 (7.0) 14 (4.8) 18 (10.8)

Works alongside studies (yes) 164 (36.0) 108 (37.4) 56 (33.5) 0.471 4

Receives a scholarship (yes) 99 (21.7) 53 (18.3) 46 (27.5) 0.029 0

Major financial difficulty (yes) 314 (69.0) 201 (69.6) 115 (68.9) 0.962 1

Material support from relatives (yes) 285 (63.1) 183 (63.3) 102 (62.6) 0.955 4

Social support (yes) 357 (78.3) 219 (76.0) 123 (74.5) 0.808 0

Frequency at foodbank < 1/week 217 (47.6) 144 (49.8) 73 (43.7) 0.245 0

Poor physical health 105 (23.0) 50 (17.3) 55 (32.9) <0.001

Hunger index 0.224 3

  Low 335 (74.0) 39 (13.6) 29 (17.5)

  Moderate 68 (15.0) 28 (9.8) 22 (13.3)

  Serious 50 (11.0) 220 (76.7) 115 (69.3)

Health care renunciation* 166 (36.4) 93 (32.2) 73 (43.7) 0.099 0

Health insurance 0.404 0

  Yes 322 (70.6) 200 (69.2) 122 (73.1)

  Waiting for permanent documents 116 (25.4) 79 (27.3) 37 (22.2)

  No 18 (3.9) 10 (3.5) 8 (4.8)

Waiting for residence permit or visa 52 (11.4) 37 (12.8) 15 (9.0) 0.278 0

Waiting for financial assistance for housing 123 (27.0) 89 (30.8) 34 (20.4) 0.021 0

Waiting for a work permit 46 (10.1) 30 (10.4) 16 (9.6) 0.911 0

At least one administrative hurdle** 229 (50.2) 79 (48.5) 150 (51.2) 0.645 0

*At least once during the past year or upon arrival in France if this arrival took place less than a year ago.
**Defined as at least one of this event: waiting for residence permit or visa, waiting for permanent documents for health insurance, waiting for financial assistance for housing or waiting for a 
document to work.

195

https://doi.org/10.3389/fpubh.2023.1177617
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Rambliere et al. 10.3389/fpubh.2023.1177617

Frontiers in Public Health 06 frontiersin.org

sometimes unstable due to limited financial resources in her nine-
person home. Salim, an Algerian student, is a good example of the link 
between mental health, physical health and hunger status as he suffers 
from MDD, a chronic illness and severe hunger. His complex 
administrative situation had affected both his ability to work, to seek 
reimbursement for treatment, and to find adequate housing in a place 
where he could find social support. As he is unable to work, he has 
been using his savings for daily expenditures, which pushes him to 
restrict his diet and creates a feeling of anxiety. In addition, 
he  expresses difficulties in understanding the French health care 
system and therefore in seeking the care he needs. This situation has 
a direct impact on his mental and physical health.

In in-depth interviews, it also emerged that being hosted by a 
third-party is seen as an essential support for newly arrived foreigners, 
but that, in the long-term, these accommodations located further 
away from student areas can lead to a sense of isolation and greater 
difficulty integrating. Moreover, it can lead to a form of dependency 
on the host individual, sometimes resulting in complicated situations, 
such as nights on the street.

“I went to my aunt’s house, for a few months I  stayed there. 
Afterwards, things did not go very well, there were problems, lots 
of problems […] so from one day to the next I  found myself 
outside, all alone, abandoned and all by myself “, Interview with 
Paul, Cameroonian, 24 years old, April 16, 2022.

3.4. Mental health care renunciation

Overall, 70.8% of students reported needing health care in the past 
year or since their arrival in France (if less than 1 year). This rate was 
higher for those presenting with MDD (82.8% vs. 64.2%, p < 0.001).

One third (36.4%, IC95% [32.0%–41.0%]) of all students reported 
health care renunciation, or 51.4% [45.8%–57.0%] among those 
reporting health care needs. Among the latter, not seeking health care 
was more common among those with MDD (62.2% vs. 43.6%, 
p = 0.001). The main reasons reported for not seeking health care were 
financial reasons (51.8%), actual or perceived lack of medical coverage 

(16.8%), and difficulties knowing where to go (13.2%) or how to make 
an appointment (10.2%). In in-depth interviews, administrative 
challenges also emerged as an important factor. For instance, those 
who did not have a permanent social security number were not always 
aware of their legal entitlements to reimbursement of healthcare 
expenses, and having to advance health care costs was also a major 
deterrent to seeking health care.

Among all students, 12.7% did not seek mental health care in the 
past year (or since arrival in France), or 40.5% among those with 
MDD. The main reasons reported for not seeking mental health care 
were financial reasons (51.7%), difficulties knowing where to go 
(19.0%) or how to make an appointment (12.1%), and actual or 
perceived lack of medical coverage (8.6%).

4. Discussion

Students attending foodbanks in Île-de-France were mainly 
financially precarious, often foreign and recently arrived in France. 
More than a third (35.7%) were facing MDD at the time of the 
interview, with an increased risk for women, people hosted by a third 
party, those who declared themselves to be in poor physical health and 
those not benefiting from social or material support. The rate of 
foregoing care was also particularly high, with 4 out of 10 students 
with MDD reporting not seeking mental health care.

The rate of MDD in this population (35.7%) is above the rate 
previously estimated in the general student population in France 
before the COVID-19 crisis [from 7% to 20% (8–11)] and during the 
lockdown period [from 30% to 33% (2, 12)]. Mental disorders are 
distributed along a gradient of economic disadvantage in society (22) 
which is consistent with particularly high rates of MDD in our study 
population. The majority (69%) of this population faced major 
financial resource difficulties. This precarity plays an important role 
in MDD and has a direct impact on self-confidence and academic 
performance (notably caused by a decrease in work and learning 
productivity) (23). This contributes to social inequalities by limiting 
professional prospects of these students. Efforts to prevent student 
precarity therefore appear to be a major element in the prevention of 
MDD among youth.

TABLE 2 Mental health status among precarious student and by sex (EtuCris 2021–2022).

Variable Overall n 
(%)

Man n 
(%)

Woman n 
(%)

p

n 456 182 274

Felt particularly sad, blue, depressed, most of the time during the day almost every day 237 (52.0) 79 (43.4) 158 (57.7) 0.004

Feeling of having no taste for anything, of having lost interest in the things you used to enjoy 194 (42.5) 64 (35.2) 130 (47.4) 0.012

Appetite has changed/unintentionally gained or lost weight 170 (37.3) 51 (28.0) 119 (43.4) 0.001

Sleeping problems almost every night 163 (35.9) 53 (29.1) 110 (40.4) 0.018

Did things more slowly than usual/found it difficult to stay in place, almost every day 172 (37.7) 50 (27.5) 122 (44.5) <0.001

Tired all the time, no energy 197 (43.2) 58 (31.9) 139 (50.7) <0.001

Felt worthless or guilty almost every day 124 (27.2) 38 (20.9) 86 (31.4) 0.018

Have trouble concentrating or making decisions most days 191 (41.9) 61 (33.5) 130 (47.4) 0.004

Repeatedly had dark thoughts, thought you’d be better off dead or thought about hurting yourself 49 (10.7) 15 (8.2) 34 (12.4) 0.210

Major depressive disorder 163 (35.7) 49 (26.9) 114 (41.6) 0.002

Standardized questions derived from the European Mini-International Neuropsychiatric Interview (MINI).
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TABLE 3 Risk factors of major depressive symptoms among precarious student (logistic regression, Etucris study—2021).

Univariable analysis Multivariable analysis

Variable n OR CI95% p aOR CI95% p

Sex

  Man 182 - - - -

  Woman 274 1.93 1.29–2.92 0.001 1.89 1.19–3.02 0.007

Nationality

  International 366 - - - -

  French 90 1.99 1.24–3.17 0.004 1.70 0.91–3.18 0.097

Age

  18–22 years 315 - - - -

  >22 years 141 0.63 0.42–0.95 0.026 0.73 0.45–1.17 0.185

Housing type

  Rental with a lease or sublease 179 - - - -

  Hosted by a third-party 72 2.31 1.31–4.08 0.004 2.80 1.47–5.35 0.002

  Student residence 205 1.62 1.05–2.50 0.029 1.47 0.92–2.37 0.107

Enrolled in public university

  No 147 - - - -

  Yes 309 1.07 0.71–1.62 0.747 1.02 0.65–1.62 0.926

Work alongside study

  No 292 - - - -

  Yes 164 0.79 0.53–1.18 0.253 0.87 0.55–1.37 0.549

Receives a scholarship

  Yes 99 - - - -

  No 357 0.73 0.47–1.16 0.184 1.01 0.57–1.82 0.984

Major financial difficulty

  No 316 - - - -

  Yes 140 1.25 0.82–1.88 0.294 0.90 0.55–1.46 0.674

Frequency at foodbank

  At least 1 a week 239 - - - -

  <1/week 217 0.75 0.51–1.10 0.139 0.88 0.57–1.34 0.547

Material support from relatives

  No 168 - - - -

  Yes 288 0.59 0.40–0.88 0.009 0.65 0.42–1.02 0.060

Social support

  No 111 - - - -

  Yes 345 0.57 0.37–0.88 0.010 0.60 0.36–0.99 0.045

Hunger index

  Low 337 - - - -

  Moderate to serious 119 2.20 1.44–3.38 <0.001 1.72 1.05–2.81 0.029

At least one administrative blocking*

  Yes 227 - - - -

  No 229 0.90 0.61–1.32 0.577 1.25 0.79–2.00 0.343

Poor physical health

  Yes 351 - - - -

  No 105 3.76 2.40–5.96 <0.001 2.73 1.65–4.54 <0.001

Mode of administration

  Face-to-face interviews 167 - - - -

  Telephone call 289 0.63 0.43–0.94 0.022 0.82 0.53–1.27 0.372

-, reference. *Defined as at least one of this event: waiting for residence permit or visa, waiting for permanent documents for health insurance, waiting for financial assistance for housing or 
waiting for a document to work.
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Poor physical health and hunger were identified as risk 
factors for MDD and these three determinants emerged in 
in-depth interviews as being particularly interconnected. This 
has been identified previously in the literature (24). Poor 
mental health can lead to poor physical health outcomes, 
increasing the risk of communicable and non-communicable 
diseases, and both unintentional and intentional injuries (4). 
Conversely, physical health problems can increase the risk of 
mental disorders, complicating diagnosis and treatment (4). A 
systematic narrative review suggest a bidirectional association 
whereby food insecurity increases the risk of poor emotional 
health, and poor emotional health increases the risk of food 
insecurity (25). Similarly, food insecurity is associated with 
negative physical health outcomes (e.g., asthma, anemia, 
diabetes) and disruption of cognitive functioning, which can 
be explained by limitations in nutriment intake, poorer adherence 
to medical recommendations, and increased cortisol levels due to 
the stress caused by food insecurity (26). For these reasons, 
mental health, physical health, and food security are critical 
pillars for academic success (24, 27). For higher education to 
be an engine for reducing social inequality, immediate efforts 
must be made to prevent student food insecurity, and in turn to 
improve mental health and physical health outcomes. Joint 
screening across these three overlapping issues should 
be conducted among students by professionals and organizations 
involved in these areas.

Lack of social support and housing difficulties (particularly 
for those hosted by a third party) were identified as having a 
significant negative impact on student mental health. It has been 
shown previously that type of housing has a direct impact on 
fostering social connections, which is a crucial factor for mental 
health (28). For students in our study hosted by a third-party, 
most of whom are foreigners and recently arrived in France, this 
type of housing offers opportunities to be welcomed upon their 
arrival and to save money. However, students also reported that 
this type of accommodation can become a major source of stress 
over time, due to insecurity regarding its stability and 
sustainability, and potential dependence upon their host. In 
addition, third-party accommodation is often found far from the 
student area, which can create feelings of isolation and difficulty 
integrating. Robust social support mitigates the negative effects of 
stress by improving self-esteem and coping skills, and by providing 
problem-solving strategies to better manage stress and, by 
consequence, risk of depression (29). Social support, self-esteem 
and self-rated health are closely correlated, with one predicting 
the other (30, 31). A major lever for MDD prevention is optimizing 
the student environment, living conditions and the fostering of 
adequate social supports for students.

Finally, MDD risk was twice as high in women compared to 
men, which has been reported previously in many studies (2, 10, 
11, 32). This difference first appears around the age of 13, reaching 
a rate twice as high in girls as in boys by the end of adolescence 
(33). Several hypotheses have been put forward to explain this 
difference, such as the fact that girls and women are more exposed 
to gender inequality, to stress, are more reactive to relational 
disturbances (e.g., family conflicts, separation), or are more 
exposed to sleep disorders (9, 34).

The proportion of students not seeking care was high (51%). 
Finances, difficulties understanding and finding one’s way 
through the healthcare system, and administrative barriers were 
the most commonly reported reasons. This differs substantially 
from the general French student population, among whom the 
primary reasons for not seeking care are wanting to solve the 
problem on one’s own (e.g., waiting for health to improve, self-
care), followed by other structural barriers [e.g., finances, lack of 
time; (16, 32)]. Students represent a young population who may 
face challenges entering into independent contact with the health 
care system and understanding its administration (3). Health 
literacy, particularly mental health literacy, is a key factor 
facilitating early detection of psychological problems and timely 
access to care (35). Further research is needed to evaluate health 
literacy levels among students, and in particular among precarious 
students such as those visiting foodbanks, most of whom are from 
foreign countries. Helping students to identify and access available 
mental health services seems essential to improve mental health 
care outcomes. Digital tools, outreach initiatives or playful 
educational activities implemented in student areas have proven 
effective for mental health prevention among students (36, 37). 
These programs may be  particularly impactful if focusing on 
students most likely to suffer from MDD: precarious students, 
women, and those with housing difficulties or lacking 
social support.

The proportion of students not seeking care was even higher 
among those presenting with MDD (62.2%). Finances are a major 
barrier to seeking mental health care in general, as many mental 
health resources such as psychologist appointments are in most 
cases not reimbursed by French social security (3). High costs are 
a particularly important reason for not seeking care among 
precarious students, who must balance competing expenses, 
including rent, school fees, food, leisure and other health needs 
(38). Stigma is also a clear deterrent to seeking care for mental 
health. Certain groups appear to be particularly vulnerable to the 
influence of stigma, including younger people (who more often 
report mental health consultation as “not normal”) and men (who 
more often report “difficulty talking to professionals”) (39). Future 
interventions should incorporate broad approaches to limiting 
financial barriers and improving understanding of and access to 
the health care system, while also including stigma 
reduction strategies.

5. Strengths and limitations

The combination of epidemiological and sociological methods 
is a major strength of this study, allowing for both the identification 
and quantification of the mental health problems encountered by 
this student population. Thematic analysis of in-depth student 
interviews allowed us to identify the key factors underlying 
students’ self-reported mental health, to conceptualize the 
relationships between these factors in the form of a DAG, and in 
turn to include the most relevant factors as explanatory variables 
in our logistic regression model. Further, in-depth interviews 
allowed students to express themselves above and beyond the 
constraints imposed by a standard quantitative questionnaire, and 
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allowed us to report concrete examples of students’ lived 
experiences, for instance strong overlap between students’ hunger, 
poor mental health and poor physical health. The objective of this 
study was not to conduct a thorough qualitative analysis of the 
physical and mental health issues experienced by these students. 
Nonetheless, our findings suggest that complementary sociological 
investigations could be  highly valuable to better understand 
associations between precarity and mental health in 
this population.

One limit of our study is that participation was voluntary 
among students leaving foodbanks, and the sample may therefore 
not represent all impoverished or precarious students. For example, 
socially isolated students might not be aware of foodbank services, 
while students in more favorable circumstances who nonetheless 
use foodbanks may have refused to participate in our study about 
precarious students if they did not feel legitimate or identify as 
being one. However, our study design nonetheless allowed us to 
include a segment of the student population that is particularly 
difficult to capture in most general population surveys. As some 
students may have been approached several times, it was not 
possible to estimate the study inclusion ratio among students who 
attended foodbank during the study period.

In our study, we identified that the rate of MDD in our initial 
population survey varied across students responding via face-to-
face interviews vs. those responding by telephone call, despite 
having similar demographic characteristics. Face-to-face 
interviews may have resulted in stronger bonds of trust between 
students and study investigators or a stronger willingness to 
testify, and hence more reliable responses to our questions. 
Further, students responding by phone may have been responding 
from the comfort of their own home and at a time of better 
convenience, resulting in a better perception of mental health at 
the time of the interview.

Finally, this cross-sectional study took place in part during the 
exam period, which may have resulted in some students responding 
to our survey during a particularly stressful period, as reported by 
some students during in-depth interviews. Future longitudinal 
studies including questions about exams and other time-variant 
stressors may allow for better description of MDD evolution 
over time.

6. Conclusion

This epidemiological and sociological study reports high rates of 
MDD in students attending foodbanks in the greater Paris region, and 
highlights the urgent need to address poor mental health among 
vulnerable youth. Approaches to address poor mental health will need 
to jointly consider financial precarity, administrative barriers, housing, 
food security and physical health, and ensure better access to mental 
health care.
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Family functioning and suicidal 
ideation in college students: a 
moderated mediation model of 
depression and acceptance
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and Huiying Yu 1,5*
1 School of Marxism, Guizhou Medical University, Guiyang, China, 2 Nursing School of Xinjiang Medical 
University, Urumqi, China, 3 Hainan Women and Children’s Medical Center, Haikou, China, 4 Zunyi 
Medical University, Guiyang Hospital of Stomatology, Guiyang, China, 5 Guizhou Health Development 
Research Center, Guiyang, China

Objective: To explore the mediating role of depression in the relationship between 
family functioning and suicidal ideation (SI) in college students, and to explore 
whether acceptance (It is one of the core components of psychological flexibility) 
plays a moderating role in this mediating model.

Methods: In a cross-sectional study, questionnaires were distributed to college 
students during November and December 2022. The sample of Chinese 
college students (n = 592, 43.07% male, 56.93% female, mean age 19.40 years, 
SD = 1.24 years) completed the Family Adaptability and Cohesion Evaluation Scale 
(FACES III), the Center for Epidemiological Depression Scale (CES-D), the Positive 
and Negative Suicide Ideation Inventory (PANSI), and the Acceptance and Action 
Questionnaire-Second Edition (AAQ II). SPSS 25.0 for Windows and PROCESS 
2.15 macros were used for data analysis.

Results: There was a significant negative correlation between family functioning 
and SI, and depression played a mediating role in this relationship. Acceptance 
moderated the indirect effects of depression and SI in college students. In 
college students with a lower acceptance level (i.e., higher experiential avoidance 
level), depression had more influence on SI, while the influence of depression 
on SI was less in college students with a higher acceptance level (i.e., lower 
experiential avoidance level). Family functioning indirectly influenced SI through 
the moderation of acceptance.

Conclusion: Mental health educators in colleges and universities should pay 
more attention to identifying and relieving depression in college students, thereby 
dealing with suicide risk more effectively. At the same time, college students 
should be discouraged from excessive use of experiential avoidance strategies, 
and instead taught to master effective emotional regulation strategies such as 
mindfulness, distress tolerance, and radical acceptance skills to improve their 
acceptance level and alleviate the influence of depression on SI.

KEYWORDS

college students, family functioning, suicidal ideation, depression, acceptance, 
moderating mediation

OPEN ACCESS

EDITED BY

Wing Fai Yeung,  
Hong Kong Polytechnic University,  
Hong Kong SAR, China

REVIEWED BY

Carla Nasti,  
University of Campania Luigi Vanvitelli, Italy
Alessandra Costanza,  
University of Geneva, Switzerland

*CORRESPONDENCE

Zhu Chen  
 m17784810646@163.com 

Huiying Yu  
 284670814@qq.com

†These authors share first authorship

RECEIVED 05 January 2023
ACCEPTED 01 June 2023
PUBLISHED 30 June 2023

CITATION

Peng B, Hu N, Guan L, Chen C, Chen Z and 
Yu H (2023) Family functioning and suicidal 
ideation in college students: a moderated 
mediation model of depression and 
acceptance.
Front. Public Health 11:1137921.
doi: 10.3389/fpubh.2023.1137921

COPYRIGHT

© 2023 Peng, Hu, Guan, Chen, Chen and Yu. 
This is an open-access article distributed under 
the terms of the Creative Commons Attribution 
License (CC BY). The use, distribution or 
reproduction in other forums is permitted, 
provided the original author(s) and the 
copyright owner(s) are credited and that the 
original publication in this journal is cited, in 
accordance with accepted academic practice. 
No use, distribution or reproduction is 
permitted which does not comply with these 
terms.

TYPE Original Research
PUBLISHED 30 June 2023
DOI 10.3389/fpubh.2023.1137921

201

https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
http://crossmark.crossref.org/dialog/?doi=10.3389/fpubh.2023.1137921&domain=pdf&date_stamp=2023-06-30
https://www.frontiersin.org/articles/10.3389/fpubh.2023.1137921/full
https://www.frontiersin.org/articles/10.3389/fpubh.2023.1137921/full
https://www.frontiersin.org/articles/10.3389/fpubh.2023.1137921/full
https://www.frontiersin.org/articles/10.3389/fpubh.2023.1137921/full
mailto:m17784810646@163.com
mailto:284670814@qq.com
https://doi.org/10.3389/fpubh.2023.1137921
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://doi.org/10.3389/fpubh.2023.1137921


Peng et al. 10.3389/fpubh.2023.1137921

Frontiers in Public Health 02 frontiersin.org

Introduction

Suicide is an increasingly serious public health problem. 
According to the World Health Organization, approximately 703,000 
people worldwide die from suicide each year (1), and suicide is the 
fourth leading cause of death in the 15–29 age group (2). Studies show 
that, at 4.25 to 6.5 incidences per 100,000 college students, suicide is 
the second leading cause of death among college students (3). Suicidal 
ideation (SI) has been shown to be an important psychological basis 
for college students’ suicidal behavior, as well as the most sensitive 
predictor of suicidal behavior (4–6). SI is defined as thinking 
cognitively or imagining ending one’s life (7). A recent meta-analysis 
showed that the detection rate of SI among Chinese college students 
was 10.7% (8). While any incidence of SI should be of concern, the 
current incidence rate is this high indicates the importance, 
significance, and urgency of to studying SI in college students.

Previous studies have shown that the presence of issues in family 
functioning, depression, hopelessness, impulsiveness, and most 
mental disorders can predict SI (9–11). According to Family System 
Theory, the better one’s family functioning, the fewer emotional and 
behavioral problems one will exhibit, for example depression and SI 
in adolescents (12, 13). The Three-Step Theory of Suicide suggests that 
pain and hopelessness (which are central symptoms of depression) are 
the causes of SI (14). Therefore, depression may play a mediating role 
between family functioning and SI. Many studies have investigated the 
mechanism of family function’s influence on SI (e.g., depression, 
hopelessness, impulsivity), with other factors as mediating or 
moderating variables (15–17), however few studies have considered 
both depression as a risk factor and acceptance as a protective factor. 
In recent years, acceptance as one of the core concepts of Acceptance 
and Commitment Therapy (ACT) has received increasing attention. 
It is the opposite of experiential avoidance avoidance and can 
be effective in alleviating mental health problems (18). Therefore, 
based on theories related to Family System Theory and ACT, the 
current study aims to explore the mediating role of depression 
between family function and SI, as well as the moderating role of 
acceptance in this mediating model, so as to provide targeted guidance 
for the prevention and intervention of college students’ suicide.

Family functioning and SI

Family is not only a basic unit within society, but also an important 
space for the healthy growth of the individual. The influence of family 
on adolescents’ physical and mental development is realized through 
family functioning, which is a comprehensive variable in measuring 
the overall quality of family operation (12). Olson’s Circumplex Model 
of Marital and Family Systems divides family functions into three 
dimensions: family cohesion, flexibility (or adaptability), and 
communication (19, 20). Family cohesion refers to the closeness of the 
relationship between family members. Family adaptability refers to the 
ability of the family to cope with the pressures of external environment 
or developments within the marriage. Family communication refers 
to the communication among family members. The better the 
function of all three of these dimensions, the better the mental state 
of the family members. Conversely, when these dimensions function 
more poorly, family members will be more prone to various mental 
health problems (21) and increased risk of suicide (22).

The Theory of Self-Determination holds that individuals have the 
basic need of maintaining intimacy and connection with their 
significant others, and that both individual or situational factors that 
contribute to the satisfaction of this basic need can improve an 
individual’s level of mental health. However, interfering with or 
hindering the satisfaction of this need will cause damage to the 
individual’s level of mental health and lead to SI (23). According to the 
Interpersonal Theory of Suicide proposed by Joyner (24), thwarted 
belongingness (the feeling of not belonging to one’s own social group) 
and perceived burdensomeness (the feeling of being burdened by 
significant others) are the causes of SI, and both are generated by the 
frustration of basic interpersonal needs (25). According to the Family 
System Theory, poor family functions (low cohesion, low flexibility, 
low communication) cannot meet the basic interpersonal and 
emotional needs of individuals, and cannot provide individuals with 
a sense of family intimacy, effective communication, and family 
participation, which will lead to a frustrated sense of belonging and 
make individuals feel that they are a burden to their families (26, 27). 
On the contrary, good family functions (high cohesion, high flexibility 
and high communication) can meet the basic interpersonal and 
emotional needs of individuals, provide them with a sense of family 
intimacy and participation, and make them feel the meaning of life, 
so as to enhance the sense of belonging and eliminate the sense of 
burden (28). Therefore, lower family functioning is difficult to meet 
the basic interpersonal needs of individuals, and will affect individuals’ 
SI through thwarted belongingness and perceived burdensomeness.

Empirical studies have also shown that family function has an 
important impact on adolescent SI (11). Family flexibility is 
significantly negatively correlated with adolescent SI (29, 30), and 
family cohesion is significantly negatively correlated with SI (31). Lack 
of family cohesion and flexibility in particular are an important 
predictor of SI (32). Based on the above-mentioned literature, then, 
we proposed our first hypothesis.

Hypothesis 1: There is a significantly negative correlation between 
family functioning and SI.

The mediating role of depression

SI is not only affected by family functioning, but also directly 
related to depression. Studies have shown that individual SI is 
significantly correlated with depression, and depressive symptoms are 
strong predictors of SI (33, 34). SI is affected by depression. According 
to the Three-Step Theory of Suicide, both pain and hopelessness are 
important factors to explain suicidal behavior (9, 14), and both are 
important manifestations of depression [In fact, despair, helplessness, 
and hopelessness, are also part of the psychological structure 
definition of demoralization. Demoralization is a constant impotence 
that predicts suicidal ideation, along with feelings of helplessness, 
hopelessness, meaninglessness, subjective incompetence, and 
diminished self-esteem (35, 36)]. Depression often causes individuals 
feel hopeless and useless, making it easier for them to end their lives 
in an attempt to escape their pain, causing them to be more tolerant 
and receptive to the idea of suicide (37). The higher one’s degree of 
depression, the more understanding and support the individual will 
show toward suicide (38, 39).
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Meanwhile, Family System Theory holds that families have a 
direct and important influence on an individual’s psychology and 
behavior (40). Good family functioning, such as a high level of family 
cohesion, can provide love and support (41), a high level of family 
flexibility to help adolescents cope with adverse events (42), improved 
positive communication which can reduce family conflicts (43), and 
thereby effectively reduce adolescent problem behavior and promote 
the healthy development of adolescents (44). In contrast, poor family 
functioning, such as low family cohesion, low family adaptability, and 
low levels of communication, will reduce a child’s psychological 
resources and lead to various problematic behaviors including 
depression (45, 46). Empirical studies have also shown that family 
functioning has an important impact on adolescent depression (47, 
48), that family cohesion is significantly negatively correlated with 
depression (49, 50), and that low family adaptability and poor family 
communication are significantly negatively correlated with depression 
(51). Family functioning not only directly predicts individual 
depression, but also influences one’s depression through self-esteem 
(52). Family dysfunction will lead to individual depression, and 
depression will further lead to SI, causing one to be more inclined to 
support, affirm, and accept suicide as an option. Therefore, depression 
may be  the mediating variable between family functioning and 
suicidal attitude. Based on this, we proposed our Hypothesis 2.

Hypothesis 2: Depression mediates the relationship between family 
functioning and SI.

The moderating role of acceptance

Depression can predict SI, but not all depressed college students 
have the same level of SI. One possible reason for this could be that 
college students have different levels of acceptance of various negative 
feelings brought about by depression. Acceptance is one of the six core 
healing processes of ACT (the other five are contacting the present 
moment, defusion, self-as-context, value, and committed action). 
Acceptance refers to actively and consciously accepting the personal 
events that have occurred in one’s history, rather than unnecessarily 
trying to change their frequency or form (53), for example, consciously 
feeling the pain of depression rather than fighting it. It is not giving in, 
enduring, admitting defeat, wallowing, but making room with an 
open mind for all kinds of pain, feelings, impulses, and emotions (54). 
The counterpoint to acceptance is experiential avoidance, which is one 
of the six core elements of psychological inflexibility wherein one 
attempts to escape or avoid personal events, which causes the 
individual further psychological harm (54) and can produce mental 
health problems such as depression (55) and SI (56).

ACT suggests that acceptance and mindfulness bring about 
continuous and effective interventions and intervention components, 
which can provide relief and opportunity to adjust and change one’s 
experience of human suffering by relieving pain, despair, and other 
negative feelings caused by depression and thus reducing SI (18).

According to the Experiential Avoidance Model of deliberate self-
harm, individuals using experiential avoidance to face depression and 
other adverse emotional reactions are more prone to self-harm 
behavior (57), however using acceptance to face depression and other 
adverse emotional reactions can alleviate self-harming behaviors.

Previous studies have shown that acceptance can effectively 
reduce one’s level of depression and SI (58), and a meta-analysis has 
shown that ACT can reduce SI by improving one’s level of acceptance 
and thereby improving their psychological flexibility (59). In addition, 
a recent study found that self-acceptance plays a moderating role 
between depression and SI (60). But self-acceptance is conceptually 
different from acceptance in ACT, and refers to the ability to think 
positively about yourself and your life, while acknowledging the good 
and bad qualities within yourself (60). Therefore, the moderating 
effect of acceptance on depression and SI is still worth studying. In 
conclusion, a high level of acceptance (i.e., a low level of experiential 
avoidance) may alleviate the influence of depression on SI in college 
students, while a low level of acceptance (i.e., a high level of 
experiential avoidance) may increase the influence of depression on 
SI in college students, and acceptance may play a moderating role in 
the relationship between depression and SI in college students. Based 
on the above research results, we proposed our Hypothesis 3.

Hypothesis 3: Acceptance plays a moderating role between 
depression and SI.

The current study

Combining Family System Theory, the Interpersonal Theory of 
Suicide, and ACT, the present study aimed to explore a complex 
moderated mediation model underlying the association between 
family functioning and SI in college students (Figure 1). The purposes 
of our study were to (a) test whether family functioning significantly 
predicted SI; (b) test whether depression mediated the association 
between family functioning and SI; and (c) test whether acceptance 
moderated the association between depression and SI.

Method

Participants

A convenience sampling method was used to collect 
questionnaires from students attending a university in Guizhou 
Province, China. A total of 700 questionnaires were distributed, and 
592 were collected after excluding invalid questionnaires (effective rate 

FIGURE 1

The proposed mediated moderation model.
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of 84.57%). The average age of respondents was 19.40 years (SD = 1.24; 
age: 18–24). The final sample comprised 255 boys (43.07%) and 448 
girls (56.93%), and 240 freshmen (40.54%), 152 sophomores (25.68%), 
116 juniors (19.59%), and 84 seniors (14.19%).

Procedure

This study was approved by the Ethics Committee of Guizhou 
Medical University. The data was collected during November and 
December 2022. Prior to data collection, the participants were 
informed of the purposes of the study, and that all data collected 
would be anonymous and their responses would be kept confidential. 
All participants completed questionnaires in the classroom under the 
guidance of trained researchers.

Measures

Family functioning

The Family Adaptability and Cohesion Evaluation Scale (FACES 
III) developed by Olson (19) was used to measure family 
functioning. The scale is composed of 20 items measuring two 
dimensions: intimacy and adaptability. Intimacy refers to the 
emotional connection between family members, and adaptability 
refers to the adaptability of the family. Each item in the scale is 
scored on a five-point Likert scale which ranges from 1 (almost 
none) to 5 (almost always). The higher the total score of the scale, 
the better the family functioning. The Chinese version of the scale 
was revised by Xu et al. (61). In this study, the Cronbach’s α 
coefficient was 0.93.

Depression

The Center for Epidemiological Studies Depression Scale (CES-D) 
as developed by Radloff (62) was used to measure respondents’ 
depression. The Chinese version of the scale was revised by Chen et al. 
(63). The scale consists of 20 questions, and responses are rated using 
a three-point scale ranging from 0 (occasionally or not at all) to 3 
(most of the time or consistently) and consists of 20 questions. The 
Cronbach’s α coefficient of scale in this study was 0.92.

SI

The Positive and Negative Suicide Ideation scale (PANSI) for 
Adolescents developed by Osman et  al. (64) was used to assess 
respondents’ SI. The Chinese version of the scale was revised by Wang 
et al. (65), and uses a total of 14 questions to measure two dimensions, 
specifically, positive and negative SI. Positive SI is scored in reverse, 
and the total scores of positive and negative SI are added together to 
obtain a total score of SI. Responses are rated using a five-point Likert 
scale, ranging from 1 (never) to 5 (always). The higher the total score, 
the higher one’s level of SI. The Cronbach’s α coefficient of the scale in 
this study was 0.88.

Acceptance

The Chinese version of the Acceptance and Action Questionnaire-
Second Edition (AAQ II) was used to measure respondents’ level of 
acceptance (66). The scale measures a single dimension using a total 
of seven items, rated on a seven-point Likert scale ranging from 1 
(never) to 7 (always). The higher the total score of the measure, the 
higher one’s experiential avoidance (i.e., the lower their acceptance). 
In this study, the Cronbach’s α coefficient was 0.92.

Data analyses

A common method biases test was performed using SPSS 25.0 for 
Windows. The correlations among family functioning, depression, SI, 
and acceptance were investigated using Pearson’s product difference 
correlation analysis. The mediating effect of depression on family 
functioning and SI was tested using SPSS-process 2.15 macro (Model 
4). SPSS-process 2.15 macro (Model 14) was used to test the 
moderated mediation effect. A simple slope test was used to analyze 
the moderating effect of acceptance on depression and SI. In current 
study, SI of college students had no significant difference in gender 
and grade (t = 0.51, p > 0.05; F = 0.76, p > 0.05), therefore, it is not 
necessary to include gender or grade as control variables. All tests 
used 5,000 bootstrap resamples to determine the 95% confidence 
interval (CI). If the 95% CI did not include 0, it indicated that the 
mediating effect, moderated mediating effect, and moderating effect 
were significant.

Results

Common method biases test

Harman’s single factor test was used to ensure data reliability and 
accuracy. The results showed that a total of 10 factors had characteristic 
root values greater than 1, among which the interpretation rate of the 
first factor was 28.37%, which is less than 40% and therefore indicated 
that there was no common method bias in this study.

Preliminary analysis

Table  1 shows the mean value, standard deviation (SD), and 
correlation of all study variables. Family functioning was negatively 

TABLE 1 Descriptive statistics and correlations for all variables.

FF Depression EA SI

FF 1

Depression −0.41** 1

EA −0.32** 0.68** 1

SI −0.36** 0.65** 0.50** 1

M 72.54 20.10 22.02 24.50

SD 12.84 7.72 7.37 6.44

**p < 0.01. FF, Family functioning; EA, Experiential avoidance; SI, Suicidal ideation.
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correlated with SI (r = −0.36, p < 0.01), depression (r = −0.41, p < 0.01), 
and experiential avoidance (r = −0.32, p < 0.01). Depression was 
positively correlated with SI (r = 0.65, p < 0.01), and significantly 
positively correlated with experiential avoidance (r = 0.68, p < 0.01). 
Experiential avoidance was positively correlated with SI (r = 0.50, 
p < 0.01).

Mediation effect of depression

To test Hypothesis 2, the process macro Model 4 was used to 
examine the mediating effect of depression on family functioning and 
SI. As shown in Table 2, family functioning significantly negatively 
predicted SI (β = −0.36, p < 0.001) and depression (β = −0.41, 
p < 0.001), while depression positively predicted SI (β = 0.61, p < 0.001). 
The direct effect of family functioning on SI was significant (β = −0.11, 
p < 0.001). The bias-corrected percentile bootstrap method showed 
that family functioning had a significant indirect effect on SI of college 
students through depression: ab = 0.25, SE = 0.03, 95% CI = [−0.30, 
−0.19]. The mediating effect accounted for 69.44% of the total effect. 
Therefore, the mediating effect of depression on family functioning 
and SI is supported in Hypothesis 2.

Moderated mediation

The process macro Model 14 was used to test the moderated 
mediation effect of acceptance on depression and SI, as proposed in 
Hypothesis 3. As shown in Table  3, depression and experiential 
avoidance had significant interaction effects on the SI of college 
students (β = 0.07, p < 0.01). The bias-corrected percentile bootstrap 
method showed that the 95% CI for the cross term between depression 
and experiential avoidance did not contain 0 (95% CI = [0.03, 0.12]). 
Experiential avoidance (i.e., the opposite of acceptance) had a 
moderating effect on the indirect effects of family functioning and SI 
of college students, and its moderating index was −0.23, SE = 0.03, 
95% CI = [−0.29, −0.17]. When the level of experiential avoidance was 
low (i.e., one standard deviation below the mean, that is, the level of 
acceptance was high), depression had a significant mediating effect on 
family functioning and SI of college students: ab = −0.20, 95% 
CI = [−0.25, −0.14]. Meanwhile, when the level of experiential 
avoidance was high (i.e., one standard deviation above the mean, 
namely, the level of acceptance is low), depression had a significant 
mediating effect on family functioning and SI of college students: 
ab = −0.26, 95% CI = [−0.33, −0.19].

To better understand the moderating effect of acceptance on 
depression and SI, a simple slope test was used (67). As shown in 
Figure 2, when the level of experiential avoidance was high (i.e., the 
level of acceptance was low), depression had a significant negative 
predictive effect on SI (βsimple = −0.67, p < 0.001). When the level of 
experiential avoidance was low (i.e., the level of acceptance was high), 
the negative predictive effect of depression on SI was decreased 
(βsimple = −0.52, p < 0.001). Therefore, a high level of acceptance was 
shown to alleviate the influence of depression on SI of college students, 
while a low level of acceptance was seen to increase the influence of 
depression on SI of college students, with acceptance playing a 
moderating role in the influence of depression on SI of college students.

Discussion

Although numerous empirical studies have already explored the 
influence mechanism of family functioning on SI, few studies have 
considered the role of depression as a risk factor alongside acceptance 
as a protective factor in the influence of family functioning on SI of 
college students. Based on Family System Theory, Suicide 
Interpersonal Theory, and ACT, the current study explored the 
mediating role of depression and the moderating role of acceptance in 
the relationship between family functioning and SI of college students.

Family functioning and SI

The results of the current study supported Hypothesis 1, that is, 
that the family functioning of college students is significantly 
negatively correlated with SI, which is consistent with the findings of 
previous studies (11, 32). According to the Interpersonal Theory of 
Suicide, SI stems from a sense of burdensomeness and thwarted 
belongingness (23). The burdensomeness is that individuals feel that 
their own incompetence causes stress to those around them (68). 
Meanwhile, thwarted belongingness is the negative psychological 
feeling generated when an individual’s basic needs are not met (69). 
According to Family System Theory, good family functioning 
(represented by cohesion, adaptability, and communication) can 
cultivate one’s positive self-esteem (52) and give one a sense of 
intimacy and belonging (70), and thus promote the individual’s mental 
health (12). However, poor family functioning may lead to one feeling 
a sense of impotence and burden, making it difficult for them to satisfy 
their need of a sense of intimacy and belonging, thus leading to SI 
(23, 32).

The mediating role of depression

The results of the current study also supported Hypothesis 2, that 
depression plays a mediating role in the relationship between family 
functioning and SI in college students. This is consistent with findings 
of previous studies, that family functioning is an important predictor 
of depression (48, 52) and depression an important predictor of SI 
(34). The Circumplex Model of Marital and Family Systems divides 
family functions into family cohesion, flexibility (or adaptability), and 
communication (19). A high level of family cohesion can provide love 
and support (41), while a high level of family flexibility can help 

TABLE 2 Testing the mediation effect of family functioning on SI.

Model 1
SI

Model 2
Depression

Model 3
SI

β t β t β t

FF −0.36 −9.35*** −0.41 −10.80*** −0.11 −3.32**

Depression 0.61 17.97***

R2 0.13 0.17 0.44

F 87.38*** 116.65*** 228.90***

**p < 0.01, ***p < 0.001. FF, Family functioning; EA, Experiential avoidance; SI, Suicidal 
ideation.
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adolescents cope with adverse events (42), and active communication 
can reduce family conflicts (43), all of which both together and 
individually can effectively reduce depression and other mental health 
problems, and promote the mental health development of adolescents 
(44). In contrast, low family cohesion, low family adaptability, and a 
low level of communication will reduce adolescents’ psychological 
resources, leading them to depression, suicide, and other mental 
health problems (22, 45, 46).

According to the Three-Step Model of Suicide, a combination of 
pain and hopelessness leads to SI (14). Pain will then reduce their 
desire to live, thus triggering SI (71), and the despair triggered by the 
pain will strengthen SI (72). The interaction between pain and 
hopelessness is the fundamental reason for the generation and 
development of SI (14, 73). Pain and hopelessness are both key 
symptoms of depression (74). Individuals suffering from depression 
often feel hopeless, useless, and are prone to SI as they consider ending 
their lives to get rid of the pain (37).

To summarize, family function can predict SI and depression, 
depression can predict SI, and depression plays a mediating role 
between family function and SI in college students.

The moderating role of acceptance

Our results also supported Hypothesis 3, that acceptance 
moderates the second stage of the indirect effect of family functioning 

on SI, that is, that acceptance moderates the relationship between 
depression and SI in college students. In college students with low 
level of acceptance (i.e., a high level of experiential avoidance), the 
correlation between depression and SI was stronger. However, this 
relationship was weakened among college students with high levels of 
acceptance and low levels of experiential avoidance. In other words, a 
high level of acceptance can mitigate the effect of depression on SI 
among college students.

This phenomenon can be explained by ACT. ACT proposes that 
experiential avoidance is a common emotion regulation function 
evident in a variety of strategies (75), and excessive use of experiential 
avoidance will lead to increased pain and eventually form and 
maintain psychological disorders (55). Acceptance is the opposite of 
experiential avoidance, which can alleviate and regulate human 
suffering and reduce the negative effects of psychological disorders 
(18). Therefore, acceptance can alleviate the negative feelings of 
depression, including those of pain and hopelessness, and thus reduce 
the effect of depression on SI.

Furthermore, according to the Experiential Avoidance Model of 
deliberate self-harm, individuals can strengthen and maintain self-
harm behaviors by escaping or avoiding unwanted emotional 
experiences such as depression, while adopting acceptance to face 
adverse emotional reactions such as depression can alleviate self-
injurious behaviors (57). Self-harming behavior is highly correlated 
with SI, and adolescents who intentionally self-harm have significant 
suicide risk (76). In summary, experiential avoidance can enhance the 
effect of depression on SI, while acceptance can alleviate the effect of 
depression on SI.

Limitations

The current study expanded our understanding of the moderated 
mediation between family functioning and SI of college students, 
especially revealed the moderating effect of acceptance on depression 
and SI, and verified the role of acceptance commitment therapy 
theory in suicide prevention. Despite the advantages mentioned 
above, there are some limitations, there are nonetheless some 
limitations. First, the cross-sectional study failed to take into account 
the variation of time series of variables. The moderated mediation 
mechanism between family functioning and SI should be studied by 
means of a longitudinal study in the future. Second, this study used 
self-reported data via questionnaires which can lead to errors due to 
the effect of social expectations. Future studies should consider the 
combination of self-reported questionnaire and other evaluation 
questionnaire formats to improve the validity of the study. Third, as 
mentioned in the current study, demoralization, as a more inclusive 
concept of mental pain, is attracting more and more attention. Future 
studies should pay attention to the relationship between 
demoralization and acceptance, especially in the generation of 
suicidal ideation. Fourth, the formation of SI is also influenced by 
biological factors, which should be  taken into account in future 
studies. Finally, the sample in this study comprised students from 
only one university in one province in China, and as such, the results 
may not be  generalized to college students from other cultural 
backgrounds. Therefore, sample representativeness should 
be improved in the future, especially incorporating college students 
from different cultural backgrounds.

TABLE 3 Testing moderated mediation effect of acceptance on 
depression and SI.

Model 1
Depression

Model 2
SI

β t β t

FF −0.41 −10.80*** −0.11 3.21**

Depression 0.56 12.91***

EA 0.08 1.89

Depression × EA 0.07 3.27**

R2 0.17 0.45

F 116.65*** 121.06***

**p < 0.01, ***p < 0.001. FF, Family functioning; EA, Experiential avoidance; SI, Suicidal 
ideation.

FIGURE 2

Model of test for simple slopes showing moderating influence of 
acceptance in the association between depression and SI.
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Implications for practice

Despite the above-mentioned limitations, this study nonetheless 
has implications for preventive interventions. First, depression is the 
mediating variable between family functioning and SI. Alleviating the 
depressive emotion of college students could help prevent college 
students from committing suicide. Ways to achieve this could include 
carrying out a “gatekeeper” program in Chinese colleges and 
universities, strengthening the psychological survey of college and 
university students, paying attention to the depression of college 
students, and providing appropriate help to depressed college 
students, all of which could be conducive to reducing the depression 
of college students. Second, acceptance was shown to help mitigate 
the effects of depression on SI. Therefore, college students should 
avoid excessive use of experiential avoidance strategies, and instead 
adopt more effective emotion regulation strategies and enhance their 
acceptance of their current feelings and experiences. For example, 
college students could be taught to make use mindfulness, distress 
tolerance, and radical acceptance skills through mental health 
education courses.

Conclusion

This study reveals the role of depression and acceptance in the 
relationship between family functioning and SI in Chinese college 
students. The results showed that depression was the mediating 
variable between family functioning and SI. Acceptance plays a 
moderating role in the relationship between depression and SI in 
college students, and can effectively alleviate the influence of 
depression on SI. The results of this study provide guidance for mental 
health workers in colleges and universities to prevent and intervene in 
incidences of college students suicides.
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Parenting styles and 
obsessive-compulsive symptoms 
in college students: the mediating 
role of perfectionism
Po Hu 1†, Pengwei Liang 2†, Xiaoyan Liu 2, Yuting Ouyang 2 and 
Jianping Wang 2*
1 School of Educational Sciences, Xuzhou University of Technology, Xuzhou, China, 2 Beijing Key 
Laboratory of Applied Experimental Psychology, Faculty of Psychology, National Demonstration Center 
for Experimental Psychology Education (Beijing Normal University), Beijing Normal University, Beijing, 
China

Introduction: Obsessive-compulsive symptoms is a common psychological 
phenomenon among early adulthood college students, which are closely related 
to their parents’ parenting styles. Theoretical and some empirical studies have 
suggested the mediating role of perfectionism in this process, but this has not 
been confirmed, and the binary perspective of positive-negative perfectionism 
has not been addressed in this issue.

Methods: This study aimed to investigate the mediating role of perfectionism in 
the relationship between parenting styles and obsessive-compulsive symptoms 
among college students. A total of 661 college students participated in this study.

Results: Negative perfectionism mediated the relationship between negative 
parenting style and obsessive-compulsive symptoms among college students. 
Negative parenting style predicted obsessive-compulsive symptoms through 
its positive predictive effect on negative perfectionism. However, the mediating 
effect of positive perfectionism was not significant in this process.

Discussion: This study provides further evidence of the mechanisms underlying 
the occurrence of obsessive-compulsive symptoms, and offers new ideas for 
interventions for OCD.

KEYWORDS

obsessive-compulsive symptoms, perfectionism, parenting styles, college students, 
mediation analysis

1. Introduction

1.1. The direct effect of parenting styles on 
obsessive-compulsive symptoms

Obsessive-compulsive-related disorders are distinguished from other disorders in the 
Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition (DSM-5), which lists 
obsessive-compulsive thoughts and compulsive behaviors as two parallel components that 
together constitute obsessive-compulsive disorder. Muris found that obsessive-compulsive 
symptoms are prevalent in the general population, and that these symptoms can be recurrent 
and persistent (1). In fact, over 80% of the general population report compulsive behavior, such 
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as repeatedly checking that car and house doors are locked, and to see 
if they have forgotten something; such behaviors are not fundamentally 
different from the compulsive behavioral habits of clinical patients (2). 
This suggests that the main difference between normal people and 
those with OCD is one of degree rather than kind. As such, certain 
compulsive symptoms can occur in normal people.

A large sample of epidemiological surveys conducted in Greece 
showed that 1.69% of participants met the diagnostic criteria for OCD 
and 2.79% exhibited subclinical symptoms of OCD (3). In China, 
measurements using the SCL-90 show that the scores of obsessive-
compulsive symptoms in the population measured in 2015 were 
significantly higher than the norm obtained in 1986, especially in 
women, with the proportion of moderate and above reaching 20.5% 
(4). A cross-national survey shows that the average age of onset of 
OCD is 17.9 years old, generally in late adolescence, just as Chinese 
students are entering college (5). Thus, OCD onsets early, at an age 
that coincides with university education. Accordingly, OCD is one of 
the most common psychological disorders among university students, 
and most OCD patients on university campuses are initial-onset cases. 
The prevalence and persistence of obsessive-compulsive symptoms 
associated with the physical and mental health of university 
students (6).

Jia (7) used the Symptom Checklist 90 (SCL-90) to investigate the 
mental health of university freshmen. A mental health survey using 
the SCL-90 shows that 29.5% of medical college students in China 
experienced obsessive-compulsive symptoms, and obsessive-
compulsive symptoms were the highest percentage of positive 
symptoms detected (8). A study in Spain showed that female university 
students scored significantly higher on the obsessive-compulsive 
subscale of the SCL-90 than the average for women of all ages (9). A 
newer study showed that 30% of the college student population scored 
highly for obsessive-compulsive symptoms (10). The above studies 
indicate that obsessive-compulsive symptoms are prevalent on college 
campuses and are strongly associated with mental health problems 
and impairment of social functioning among college students (11–13).

Given that obsessive-compulsive symptoms tend to onset in early 
adulthood, researchers have focused on one of the most important 
external factors associated with the development of individuals during 
adolescence, i.e., parenting styles (14–17). define parenting style as a 
constellation of parental attitudes, emotions, and behaviors toward 
raising children that accumulate over time in parents during the 
process of childrearing. This construct is relatively stable and does not 
tend to change from situation to situation. The Swedish clinical 
psychologist Perris et al. (18) developed the EMBU (Egna Minnen av. 
Barndons Uppforstran) a parenting style questionnaire. The standard 
version of the EMBU is divided into two sections (one each for fathers 
and mothers) and has four core dimensions: Rejection, Emotional 
Warmth, Overprotection, and Favoring Subject. The EMBU scale has 
been validated in various cultural groups. In the revised Chinese 
version of the scale, parenting styles were aggregated into six 
dimensions for fathers and five dimensions for mothers, totaling 11 
dimensions (19). Two dimensions were identified as positive parenting 
styles, while the remaining nine dimensions reflected negative 
parenting styles.

Researchers found a significant positive correlation between 
obsessive-compulsive symptoms and poor parenting (20, 21). 
Adolescents who experience more verbal and physical hostility from 
their parents (a characteristic of authoritarian parenting styles) have 

higher levels of anxiety as adults, exhibit more severe obsessive-
compulsive symptoms, and are at higher risk for developing obsessive-
compulsive disorder. (14, 22, 23). There are also review articles 
pointing to a strong correlation between poor parenting practices and 
various types of psychological and psychiatric problems in children 
(e.g., obsessive-compulsive symptoms, depression, hostility, poor 
interpersonal relationships, paranoia, psychoticism, etc.) (24). Severe 
stress and family dysfunction are commonly seen in families of 
adolescents and college students who exhibit obsessive-compulsive 
symptoms (23, 25). Based on the above, it is evident that parenting 
style can greatly influence the severity of obsessive-compulsive 
symptoms in children.

1.2. The mediating effect of perfectionism

Perfectionism has been associated with obsessive-compulsive 
symptoms, both theoretically and in actual observations, and is thus 
considered a risk factor for obsessive-compulsive symptoms (26, 
27). The Integrated Cognitive Model (ICM) follows Beck’s cognitive 
theory, which suggests that personal life events and experiences 
influence a person’s beliefs and greatly impact their perception and 
evaluation of reality. The psychological mechanism of obsessive-
compulsive symptoms is closely related to the dysfunction of 
cognitive functions, and the symptoms are rooted in perfectionist 
beliefs (28, 29) stated that perfectionism manifests itself in the short 
term as a set of negative cognitive traits and behavioral responses, 
and in the long term as negative personality traits, as evidenced by 
an excessive reliance on the achievement of extremely high 
standards in at least one domain for self-worth, accompanied by an 
excessive focus on mistakes and harsh self-criticism. The above 
cognitive process is very similar to obsessive-compulsive symptoms, 
such as the demand of perfectionists to perform perfectly in 
learning, life, and even work, which is essentially consistent with 
the zero-tolerance attitude toward imperfection of individuals with 
obsessive-compulsive symptoms.

As research on perfectionism continues to accumulate, it is now 
generally agreed that perfectionism, as a psychological phenomenon, 
is not a unidimensional structure. Terry-Short et al. (30) suggested 
that perfectionists can be divided into two groups, and developed a 
scale to distinguish positive and negative perfectionism. In the former 
group, perfectionist behavior is carried out in pursuit of positive goals, 
whereas in the latter, perfectionist behavior is performed to avoid 
negative consequences or responsibility. The most representative 
conceptualization is the six-dimensional model of Frost et al. (31). 
Based on this, Frost developed the Frost Multidimensional 
Perfectionism Scale (FMPS) to measure typical cognitive, behavioral, 
and emotional expressions of perfectionists. Five dimensions belong 
to negative perfectionism, and the remaining one is positive 
perfectionism. The two-dimensional perspective of perfectionism has 
also been validated in empirical research, further enriching the 
relationship between perfectionism and maladaptive psychological 
outcomes. A series of studies have shown that positive perfectionism 
is more likely to be associated with positive outcomes, while negative 
perfectionism has the opposite effect [i.e., (32, 33)].

Numerous studies have shown that parenting styles play a crucial role 
in shaping children’s personalities, especially in the formation of 
perfectionist personalities, (31, 34, 35). Perfectionism is largely learned 

211

https://doi.org/10.3389/fpsyt.2023.1126689
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org


Hu et al. 10.3389/fpsyt.2023.1126689

Frontiers in Psychiatry 03 frontiersin.org

and may be influenced by parenting styles and the familial environment 
during childhood (36–39). Barret et  al. (40) proposed an anxious 
parenting model to explain the development of perfectionism in children. 
According to their model, anxious parents are overly sensitive to, and 
overly concerned about, their children’s mistakes. Thus, the children will 
try to avoid mistakes to meet their parents’ demands or expectations. The 
model posits a vicious circle, in which parents’ excessive anxiety inevitably 
leads to over-interference or over-protection of their children, under the 
guise of it being for their own good, to prevent mistakes. In the long run, 
however, this leads to the development of perfectionist personality traits. 
If parents teach their children that perfection and success is the key to love 
and affection, children who do not meet expectations are more likely to 
develop maladaptive perfectionism by internalizing the associated 
negative self-evaluation (41). Results of a survey conducted in a sample 
group of undergraduates suggest that early parenting practices may be a 
precursor to the development of perfectionism (42). According to the 
transdiagnostic perspective, some pathogenic mechanisms in 
psychological disorders may share common cognitive processes, and 
perfectionism is likely to have transdiagnostic features, with self-reported 
perfectionism scores of OCD patients differing from those of healthy 
control (43). Perfectionism explains obsessive-compulsive symptoms 
from a different perspective (44). Individuals with high perfectionism set 
excessively high and unrealistic standards for themselves, and constantly 
strive to achieve them. This is very similar to obsessive-compulsive 
symptoms (45). Although there is evidence from both theoretical and 
empirical perspectives that there is a positive relationship between 
perfectionism, parenting styles, and obsessive-compulsive symptoms, 
we still believe it is necessary to further explore the relationship between 
perfectionism and obsessive-compulsive symptoms from the perspective 
of positive–negative perfectionism. This can help us better understand the 
cognitive processes of individuals with obsessive-compulsive symptoms. 
Furthermore, when we understand this issue from the perspective of 
binary perfectionism, we can also recognize that perfectionism is adaptive 
to some extent.

1.3. Overview of study

In summary, obsessive-compulsive symptoms occur in a high 
proportion of Chinese college students and are associated with their 
psychological health. Unfortunately, the timeliness of treatment is 
often suboptimal. In both Western and Eastern countries, the time lag 
between the onset of noticeable obsessive-compulsive symptoms and 
professional treatment at a facility for OCD patients is between 5 and 
7 years (46, 47). This reflects the fact that OCD patients’ symptoms are 
not fundamentally different from those of normal healthy groups, and 
also reflects the lack of awareness and attention given to obsessive-
compulsive symptoms by society. In addition, previous studies have 
focused on the pathology and treatment of OCD, with little research 
being done on subclinical samples and college students with similar 
symptoms. Therefore, this study will focus on the obsessive symptoms 
of college students in non-clinical samples.

To date, studies on college students have mainly explored the 
relationship between only two of the following factors: obsessive-
compulsive symptoms, perfectionism, and parenting styles. However, 
few studies have been conducted in non-clinical samples in China to 
examine the mechanisms of parenting styles on the development of 
obsessive-compulsive symptoms in college students. Therefore, this 

study explored the predictive role of parenting style on OCD 
symptoms in college students and the mediating role of perfectionism 
on the pathway. The study proposed the following hypotheses:

Hypothesis 1: Poor parenting style positively predicts obsessive-
compulsive symptom scores.

H1a: Poor paternal parenting positively predicts obsessive-
compulsive symptoms.

H1b: Poor maternal parenting positively predicts obsessive-
compulsive symptoms.

Hypothesis 2: Perfectionism mediates the role of poor parenting 
style on obsessive-compulsive symptoms.

H2a: Perfectionism mediates the role of poor fathering styles on 
obsessive-compulsive symptoms.

H2b: Perfectionism mediates the role of poor maternal parenting 
on obsessive-compulsive symptoms.

2. Methods

2.1. Participants and procedures

The participants in this study were 661 university students from 
two Chinese universities. The mean age of the participants was 
18.6 ± 0.92 years. 404 (61.1%) were male and 257 were female (38.9%). 
The test was administered by a researcher during a mental health 
education class. The participants were first provided with instructions 
regarding the questionnaire answer options and informed consent. 
The participants then filled out the questionnaire, which took 
about 20 min.

2.2. Measures

2.2.1. Obsessive-compulsive symptoms
The Obsessive-Compulsive Scale—Revised (OCI-R) was 

developed by Foa et al. (2002)  (48). It is a shortened version of the 
Obsessive-Compulsive Scale (OCI) and has a total of 18 items. Each 
item is divided into frequency of occurrence and distress components, 
and is scored on a five-point scale (range: 0–4). The frequency of 
occurrence scores range from 0 (Never) to 4 (Almost always). Distress 
scores range from 0 (Not at all distressing) to 4 (Extremely distressing). 
The Chinese version of the OCI-R is divided into six dimensions: 
namely Washing, Checking, Ordering, Obsessing, Hoarding and 
Mental Neutralizing. The alpha coefficients for the six dimensions are 
0.50, 0.58, 0.63, 0.56, 0.57, and 0.59 respectively, and the internal 
consistency coefficient for the entire scale is 0.90.
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2.2.2. Parenting style
The Chinese version of the Parenting Style Scale (Egna Minnen 

av. Barndons Uppforstran, EMBU) was used in this study. The scale 
was revised by Yue et  al. (19) based on the Parenting Style 
Questionnaire developed in Sweden by Perris et al. (18), and consists 
of 66 items (11 dimensions).Father’s parenting style has six 
dimensions: emotional warmth and understanding, punishment and 
severity, overprotection, favoritism, rejection and denial, and excessive 
protection. Mother’s parenting style has five dimensions: emotional 
warmth and understanding, excessive protection and interference, 
rejection and denial, punishment and severity, and favoritism. The 
dimension of emotional warmth and understanding is positive 
parenting style, while the rest are negative parenting styles. The 
Chinese version of the EMBU is scored on a four-point scale ranging 
from 1 (never) to 4 (always). The alpha coefficients for the dimensions 
of the father’s parenting style in this study were 0.86, 0.86, 0.67, 0.75, 
0.64, and 0.65 respectively; the alpha coefficients for the dimensions 
of the mother’s parenting style were 0.86, 0.73, 0.75, 0.85, and 0.74.

2.2.3. Perfectionism
The original English version of the CFMPS (The Chinese Frost 

Multidimensional Perfectionism Scale) was developed by Frost et al. 
(31) to measure the typical cognitive, behavioral, and emotional 
characteristics of perfectionists, and is one of the most commonly 
used instruments for measuring perfectionism.

The CFMPS contains 27 questions (five dimensions). The five 
dimensions are as follows: Concern Over Mistakes (CM), Parental 
Expectations (PE), Personal Standards (PS) and Doubt About Actions 
(DA), and Organized (OR). The scoring scale ranges from 1 
(non-conformity) to 5 (conformity). Dimension scores are summed to 
obtain the total score. According to Fei and Zhou (49) and Parker 
(1997), perfectionism can be classified as positive or negative, where 
CM, PE, PS, and DA reflect negative perfectionism and OR positive 
perfectionism. In this study, the alpha coefficients for each dimension 
were: 0.81, 0.74, 0.75, 0.64, 0.82.

2.3. Data analysis

The data were analyzed using SPSS (ver. 18.0; SPSS Inc., Chicago, 
IL, United  States) and Mplus 7.0. Missing values (<10%) were 
accounted for using expectation maximization. For correlation and 
regression analyses, structural equation modeling was used to test for 
possible indirect effects of negative perfectionism on the relationship 
between obsessive-compulsive symptoms and parenting style. 
Mediating effects were identified using the bias-corrected percentile 
bootstrap method (50). If no paths included 0 in their 95% confidence 
interval, a mediating effect was considered present, and vice versa 
(51, 52).

3. Results

Descriptive statistics and correlation analysis results are shown in 
Table 1. As there was no significant correlation found between positive 
perfectionism (Organized), obsessive-compulsive symptoms, positive 
parenting styles, parental favoritism, and negative perfectionism, these 
variables were not included in subsequent analyses.

The indirect effect of maternal parenting style on the relationship 
between negative perfectionism and obsessive-compulsive symptoms 
was tested first. The results were as follows: χ2/df = 5, CFI = 0.948, 
TLI = 0.910, RMSEA = 0.078 (90% confidence interval: 0.063–0.093), 
and SRMR = 0.047; all fit indices met the significance criterion, 
indicating good model fit. Further examination of the model’s 
parameter estimates revealed that all path coefficients were significant 
(ps < 0.05; Figure 1).

Next, the indirect effect of paternal parenting style on the 
relationship between negative perfectionism and obsessive-compulsive 
symptoms was examined; the results were as follows: χ2/df = 4.63, 
CFI = 0.960, TLI = 0.930, RMSEA = 0.074 (90% confidence interval: 
0.058–0.092), and SRMR = 0.04. All of the fit indices met the 
significance criterion, indicating a good model fit. Further 
examination of the model parameter estimates revealed that all path 
coefficients were significant (ps < 0.05; Figure 2).

The Bootstrap procedure was used to test the significance of the 
mediating effect of negative perfectionism on the relationship between 
obsessive-compulsive symptoms and parenting style (52) (Table 2).

4. Discussion

This study examined the relationship between parenting style and 
obsessive-compulsive symptoms in university students. Understanding 
and positive warmth were negatively associated with obsessive-
compulsive symptoms, indicating that the more positive the parenting 
style, the less mental health problems during development. In contrast, 
negative parenting styles were significantly positively associated with 
obsessive-compulsive symptoms, meaning that the more negative 
parenting, the more severe the obsessive-compulsive symptoms 
appeared in the child. This is consistent with a review of previous 
literature showing that poor parenting styles are highly correlated with 
various types of psychological and psychiatric problems in children 
(e.g., obsessive-compulsive symptoms, depression, hostility, poor 
interpersonal relationships, paranoia, psychoticism, etc.) (14, 23–25).

In addition to the direct effect of parenting styles on obsessive-
compulsive symptoms, this study is more concerned with the 
mediating effect of perfectionism in this relationship, as well as 
whether there are differences in the role of positive and negative 
perfectionism. As we  hypothesized, positive and negative 
perfectionism play different roles. For negative perfectionism, this 
study found that it mediates the relationship between negative 
parenting styles and obsessive-compulsive symptoms, while positive 
perfectionism is not significantly related to obsessive-compulsive 
symptoms. That is, the more negative the parenting style, the more 
severe the negative perfectionism of college students, and thus the 
more severe their obsessive-compulsive symptoms. Numerous 
empirical studies have confirmed that the formation and shaping of 
perfectionist personalities in children are strongly influenced by 
parenting styles (30, 35, 41, 42, 48). For example, the more harshly 
parents criticize their children, the higher the standards set, and the 
greater the lack of emotional warmth and understanding, the stronger 
the child’s tendency toward negative perfectionism will be  (35). 
Negative parenting styles are likely to contribute to the development 
of negative perfectionism in university students. Inappropriate 
parenting and communication styles may reflect a low level of 
tolerance for children’s mistakes, which may lead the children to 
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TABLE 1 Descriptive statistics and correlation analysis results.

M SD 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Obsessive-
compulsive 
symptoms

10.79 9.06
–

Paternal parenting style

Emotional 
warmth and 
understanding

52.08 8.76
−0.138** –

Punishment 
severity

15.5 4.58
0.306** −0.252** –

Excessive 
interference

19.99 3.77
0.144** 0.153** 0.491** –

Rejection and 
denial

8.97 2.6
0.256** −0.255** 0.670** 0.476** –

Overprotective 10.6 2.52 0.212** 0.120** 0.421** 0.512** 0.409** –

Maternal parenting style

Emotional 
warmth and 
understanding

53.02 7.97
−0.119** 0.805** −0.275** 0.076 −0.287** 0.036 –

Overprotection 
and excessive 
interference

34.86 6.13
0.236** 0.036 0.417** 0.606** 0.409** 0.564** 0.051 –

Rejection and 
denial

12.5 3.58
0.290** −0.273** 0.605** 0.321** 0.653** 0.305** −0.330** 0.532** –

Punishment 
severity

12.08 3.8
0.282** −0.239** 0.761** 0.295** 0.513** 0.306** −0.307** 0.460** 0.713** –

Concern over 
mistakes

12.56 5.08
0.365** −0.084* 0.220** 0.155** 0.226** 0.227** −0.083* 0.265** 0.230** 0.211** –

Parental 
expectations

14.68 4.77
0.177** 0.009 0.278** 0.302** 0.215** 0.316** −0.02 0.373** 0.250** 0.235** 0.299** –

Personal 
standards

16.95 5.12
0.242** 0.069 0.213** 0.142** 0.175** 0.274** 0.061 0.298** 0.178** 0.195** 0.518** 0.362** –

Doubt about 
actions

12.51 3.55 0.348** −0.06 0.174** 0.126** 0.153** 0.226** −0.041 0.243** 0.179** 0.163** 0.418** 0.248** 0.350** –

Positive 
perfectionism 
(organized)

22.65 4.93 0.03 0.182** −0.124** −0.048 −0.113** 0.002 0.159** −0.013 −0.097* −0.096* −0.007 0.07 0.249** 0.109** –

Negative 
perfectionism

56.7 13.52 0.382** −0.018 0.307** 0.252** 0.267** 0.360** −0.026 0.408** 0.289** 0.279** 0.788** 0.667** 0.793** 0.640** 0.145** –
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believe that they have to avoid making mistakes; thus, negative 
perfectionist traits develop. In terms of the relationship between 
perfectionism and obsessive-compulsive symptoms, the present study 
found a significant positive association between negative perfectionism 
and obsessive-compulsive symptoms, similar to the findings of many 
studies conducted outside of China (27, 43–45). This suggests that, for 
university students, an individual’s pursuit of perfection may 
be accompanied by an increase in intrusive thoughts associated with 
perfectionism (e.g., “I must do everything perfectly and impeccably”), 
thus leading to perfectionist behaviors and obsessive-compulsive 
symptoms. In addition, another interesting finding of this study is that 
the relationship between positive perfectionism and obsessive-
compulsive symptoms is not significant. In other words, not all 
pursuits of organization, order, and perfect task completion are related 
to maladaptive obsessive-compulsive symptoms in college students. 
This dichotomous relationship between perfectionism and 
psychological adaptation is similar to the conclusions of previous 

research (33). This also suggests that the desire for things to be done 
perfectly is not necessarily maladaptive to some extent. Finally, it is 
worth noting that in the two mediation models proposed in this study, 
the model of maternal parenting behavior has a larger effect size, 
which is consistent with the cultural background of the participants 
in this study. In Chinese culture, it is the norm for men to be the 
breadwinners and women to be the caregivers at home, so mothers are 
more involved in their children’s education (53). In addition, in 
contemporary Chinese culture, the term “Tiger Mom, Cat Dad” has 
emerged, suggesting that mothers play a more strict and demanding 
role in family education (54), which makes the strong relationship 
between maternal parenting style and child OCD symptoms more 
plausible. As a result, the relationship between a mother’s negative 
parenting style and a child’s perfectionism and obsessive-compulsive 
symptoms is more closely related. In clinical practice, psychological 
work with university students mostly involves only the associated with 
individual, and not the parents. However, the findings of this study 

FIGURE 1

The mediating role of maternal parenting style in the relationship between negative perfectionism and obsessive-compulsive symptoms.

FIGURE 2

The mediating role of paternal parenting style in the relationship between negative perfectionism and obsessive-compulsive symptoms.
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suggest that interventions involving the parents of college students 
with obsessive-compulsive symptoms, aimed at improving their 
parenting style, could reduce obsessive-compulsive symptoms. In 
addition, interventions to reduce negative perfectionism and 
obsessive-compulsive symptoms appear feasible. In this study, negative 
perfectionism comprised four dimensions (CM, PE, PS, and DA). A 
psychological intervention aimed at addressing negative perfectionism 
according to the above four dimensions may be effective in reducing 
obsessive-compulsive symptoms and subjective distress.

Finally, this study had certain shortcomings that should 
be addressed in future research. First, parenting styles were examined 
using the EMBU, and the results may have been influenced by the 
cognitive processes of the participants. Research methods such as 
observation and coding could be used in future studies to increase the 
validity of the findings. Second, although the OCI-R, a tool specifically 
used for assessing OCD, was employed in this study, no clinical sample 
was included and the applicability of the results to clinical populations 
warrants further research. Finally, due to the cross-sectional design of 
this study, causality could not be inferred. Future studies should adopt 
a longitudinal design to examine the long-term effects of parenting 
styles on perfectionism.
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Introduction: Although developmental assets have been proven to be enabling

factors for both adolescent traditional bullying and internet gaming disorder

(IGD), there is a lack of empirical evidence that has investigated the direct

relationship between school assets and both of these problematic behaviors

concurrently. Based on the positive youth development (PYD) perspective, the

present study aimed to explore the relationship between school assets, intentional

self-regulation (ISR), self-control, traditional bullying, and IGD among Chinese

adolescents.

Methods: A total of 742 middle school students (Mage = 13.88 years, SD = 1.99

years) were followed up to measure school assets, ISR, self-control, traditional

bullying, and IGD in two waves that were separated by 5 months.

Results: Structural equation modeling (SEM) indicated that T1 school assets

negatively predicted T2 traditional bullying and T2 IGD. T1 self-control significantly

mediated the relationships between T1 school assets and T2 traditional bullying,

as well as between T1 school assets and T2 IGD. Additionally, T1 ISR strengthened

the positive e�ect of T1 school assets on T1 self-control and further moderated

the two mediating paths.

Discussion: These findings show that plentiful school assets support the

development of self-control and are more successful in reducing traditional

bullying and IGD, particularly among students with higher ISR. As a result,

schools should take measures to provide superior-quality assets for the positive

development of youth, which will help to prevent and relieve traditional bullying

and IGD in the school context.

KEYWORDS

school assets, intentional self-regulation, self-control, traditional bullying, internet

gaming disorder, Chinese adolescents

Introduction

Traditional bullying and internet gaming disorder have become severe public health

problems, especially among the adolescent population. A study used the data of 3,675

Chinese children and adolescents from a national representative survey and reported the

prevalence of traditional bullying at 17.3% (1). Han et al. (2) investigated 3,777 students

from 28 schools in China and found that those who reported being bullied, bullying others,
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or witnessing bullying were 26.10, 9.03, and 28.90%, respectively.

Traditional bullying refers to a particular type of aggressive

behavior that has three characteristics: intentional injury, repetition

of the behavior, and an imbalance of strength between both

parties (3). Prolonged exposure to traditional bullying is harmful

to the physical and mental health of individuals, whether they are

bullies, victims, bully-victims, or bystanders (4). Specifically, in

terms of psychological problems, teenagers engaging in bullying

tend to be more likely to suffer from depression, anxiety (5),

personality disorders (6), lower self-esteem (7), and life satisfaction

(8), and more likely to generate suicidal ideation (9). They

also exhibit a wider range of externalizing problem behaviors,

including substance abuse, binge drinking, self-harm, suicide, and

delinquency (10–13). Besides, Liao et al. (14) conducted a cross-

sectional study design based on 6,379 adolescent game players from

34 provincial administrative districts in China and found that the

prevalence of IGD was as high as 17%, which was much higher

than many other countries (15). Internet gaming disorder (IGD)

refers to an individual’s uncontrollable, excessive, and compulsive

use of online games that causes social and/or emotional problems

(16). The WHO included it in the International Classification

of Diseases (ICD-11) (17). Lee et al. (18) have demonstrated

that IGD causes structural changes (e.g., aberrant posterior

superior temporal sulcus functional connectivity) and functional

impairments (e.g., executive dysfunction) in the adolescent

brain. A comprehensive review has also shown that IGD is

associated with psychopathologies such as depression, anxiety,

social phobia, obsessive-compulsive symptoms, and attention

deficit hyperactivity disorder (19). Meanwhile, teenagers who are

addicted to IGD report higher levels of loneliness and hostility,

lower self-esteem and wellbeing, and poorer social skills and

academic performance (20–22). This suggests that involvement

in traditional bullying and internet games has extremely serious

impacts on adolescent development (4, 23).

Given that adolescence is a critical period of development

and the high prevalence and negative consequences of traditional

bullying and IGD during this time, researchers are committed to

studying the characteristics and influencing factors that affect its

occurrence. For example, through a longitudinal survey of 2,844

adolescents aged 11–15 years, Cho et al. (24) found that their

bullying decreased over time, generally peaking in middle school

and declining throughout high school. Another follow-up design

based on a large sample of Chinese adolescents reported that

adolescents’ IGD tended to increase over time (25). Furthermore,

some research has revealed that violence exposure and deviant

peer affiliation have predictive roles in traditional bullying (26,

27). An empirical study has investigated many predictors of IGD,

such as impulsivity and fear of missing out (28). Scholars stated

that a lot of research on the outcomes of youth development

paid more attention to teenagers’ “what problems occurred” than

their “what capabilities developed” (29), but in fact, this view

was a bit excessively negative. Therefore, we will concentrate on

exploring the positive antecedent variables of traditional bullying

and IGD. From the positive youth development (PYD) perspective,

this study will discuss the relationships between school assets and

problematical behaviors, including traditional bullying and IGD

in the Chinese context, which have both theoretical and practical

significance for promoting adolescents’ positive development and

preventing and alleviating traditional bullying and IGD.

School assets, traditional bullying, and
internet gaming disorder

For adolescents, school has gradually replaced home as

the prime place for their daily studies and lives. The PYD

perspective states that adolescents are relatively plastic, and when

external settings such as family, school, and community supply

appropriate developmental assets, their developmental potential

will be stimulated and favorably developed, which also applies to

adolescents experiencing developmental problems (30). Chai and

Lin (31) have suggested that school transitionsmay be an important

opportunity for adolescents to achieve adaptive development. This

shows that it is indispensable for us to investigate the impact

of relevant assets in school situations on the youth’s positive

development. School assets, as proposed by Benson et al. (32),

represent the state of adolescents’ assets within the context of

the school under the developmental assets framework, including

many protective factors such as school climate, teacher-student

relationship, school safety and norms, and school engagement. A

recent longitudinal study has revealed that school assets of high

quality can effectively improve teenagers’ subsequent wellbeing

(33). The stacking effect assumption of the developmental assets

framework also points out that the more assets, the more beneficial

to the individual (34). In other words, the more assets teenagers

have, the less likely they are to have problematic and risky

behaviors, which is conducive to the healthy development of the

present and the future (35, 36).

Traditional bullying often occurs in the school context (37). A

study showed that the prevalence of traditional bullying reported

by students varies from school to school (2). Adolescence is

also the peak period for the development of aggressive behavior.

Researchers from various cultural backgrounds investigated the

impact of positive factors in school contexts on adolescent

traditional bullying and achieved many findings. For example,

young people in a positive school climate reported less bullying

(38). Han et al. (2) have also indicated that the indicators of school

climate are protective factors for bullying in China, including

individual perceptions of their teachers, peers, and academic

performance. And both school satisfaction and school bonding

significantly buffer the occurrence of bullying during adolescence

(39). Wang et al. (40) found that teacher-student relationships

effectively mitigated physical and verbal/relational bullying among

middle school students. Conversely, a meta-analysis has revealed

that there is a significant positive effect of conflictual teacher-

student relationships on bullying perpetration (41). Moreover,

Gan et al. (42), through a longitudinal survey, found that school

resources predicted a decrease in subsequent bullying among

Chinese youth. That is, school assets may be a negative predictor

of traditional bullying.

Similarly, it has been noted that a high school climate plays

a role in buffering problematic internet game use among Chinese

adolescents (43, 44). Several prior studies have also shown that
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the positive factors in school contexts all contribute to protecting

adolescents from the negative effects of IGD, such as teacher

autonomy support, school engagement, and school connectedness

(45–47). Additionally, some empirical evidence has suggested that

developmental assets, including school assets, facilitate positive

development and alleviate non-adaptive development among

cross-cultural adolescents (32, 48). A number of studies have

indicated that adolescents who have more assets tend to be less

addicted to online games (42, 49). For instance, some researchers

conducted a two-wave design in a sample of 1,023 adolescents and

revealed that the developmental assets negatively predicted their

IGD both concurrently and longitudinally in China (50). These

suggest that good school assets could attenuate the likelihood of

youth indulging in IGD. That is, school assets may have a negative

predictive effect on adolescent IGD. To summarize, the present

study hypothesizes that school assets negatively predict traditional

bullying and IGD among adolescents (Hypothesis 1).

The mediating role of self-control

Apart from the direct impacts of school assets on traditional

bullying and IGD, the cognitive processes underlying the

relationships between school assets and both remain unclear.

The strength model of self-control implies that self-control may

be an indirect mechanism between school assets and these two

risky behaviors. This theory, proposed by Baumeister et al. (51),

indicates that self-control depends on limited resources, which

will be depleted by individuals in their acts of self-control. When

resources are depleted to a certain level, further self-control is not

possible, and the individual fails to control himself or herself. In

other words, individuals tend not to choose to engage in traditional

bullying and indulge in internet gaming when they have sufficient

school assets to spend on maintaining their own consumption of

self-control. Self-control is defined as the ability to override or

change one’s inner responses, as well as to interrupt undesired

behavioral tendencies and refrain from acting on them (52). Several

studies have demonstrated that failure of self-control leads to

many personal and social problems, such as addiction, eating

disorders and binges, emotional problems, underachievement in

school and work, academic procrastination, violent behavior, and

even criminal behavior (53, 54).

Extensive research evidence has shown that a favorable school

environment or high-quality school resources are closely connected

to high levels of personal self-control. For instance, adolescents

may benefit from positive resources in the school environment

to help them strengthen their own regulation (42). And young

people in a protective school climate tended to develop the ability

to control themselves better (55). Specifically, the more support

from teachers and peers that teenagers have, the better they tend

to exercise self-control as well (56). Correspondingly, deviant peer

associations would present the opposite relationship with self-

control in youth (57, 58). At the same time, Xiang et al. (49)

conducted a longitudinal study and revealed that developmental

assets positively predict subsequent adolescent self-control. Given

the inclusion of school assets in the framework of development

assets, school assets may contribute to the restoration of self-

control. So, it is reasonable to assume school assets could predict

increased self-control among adolescents.

According to the general theory of crime (59), self-control is a

determinant of individuals demonstrating high levels of impulsivity

and engaging in problematic behaviors, such as traditional bullying

and IGD. Specifically, those with low self-control may not be able to

appropriately manage their impulses and thus produce undesirable

outcomes (60), while those with ideal self-control can timely

supervise and amend themselves, are better at problem solving,

and are more considerate of future consequences, thus effectively

preventing the recurrence of problem behaviors (61). On the one

hand, low self-control has long been identified as a crucial potential

risk factor for bullying (62). A large body of empirical research

has revealed that self-control is closely related to externalizing

problems such as intrusion, violence, and criminal behavior and

mitigates and reduces individual aggressive behavior (63, 64). Many

researchers have also found that low self-control causes teenagers

to perpetrate bullying against peers (24, 65, 66), and conversely,

high self-control predicts a decrease in their traditional bullying

(67, 68). Thus, self-control is not only related to traditional bullying

but also negatively predicts traditional bullying. On the other hand,

impaired control is also a primary cause of IGD and other addictive

behaviors (69). Ample empirical evidence has indicated that self-

control could lead to a reduction in the risk of internet addiction,

smartphone addiction, and social media addiction (70–72). Ameta-

analysis designed to examine risk and protective factors for IGD has

also found that self-control is the only protective factor strongly

linked to IGD among Chinese people (73). Online gaming may

make those with poor self-control more prone to compulsive and

overuse behaviors, further leading them to indulge in IGD (74).

Higher levels of self-control predicted fewer IGD symptoms in

young people, according to findings from both cross-sectional and

longitudinal research (49, 75, 76). Overall, self-control is associated

with the development of IGD and also alleviates its symptoms.

In addition to the above theories and previous evidence for

the separate paths (i.e., from school assets to self-control and from

self-control to traditional bullying and IGD), some studies have

demonstrated the mediating effect of self-control between high-

quality assets in school and adolescent problem outcomes. Based on

a sample of Chinese youth, Xiang et al. (49) showed the mediating

role of self-control in the association between developmental

assets and IGD. Among left-behind children and adolescents in

China, self-control was found to mediate the relationships between

positive school climate (e.g., teacher and peer support) and both

their internalizing and externalizing problems (55, 56). Inspired by

the above evidence, we speculate that school assets may protect

youth against participating in traditional bullying by enhancing

their self-control. In the same way, school assets may predict higher

self-control among adolescents, eventually decreasing the risk of

playing online games. In general, the present study hypothesizes

that school assets indirectly affect traditional bullying through

self-control (Hypothesis 2), and self-control also mediates the

relationship between school assets and IGD (Hypothesis 3).
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The moderating role of intentional
self-regulation

As aforementioned, school assets may contribute to a decrease

in traditional bullying and IGD through self-control. However,

the mediation effect may also vary from person to person.

Intentional self-regulation (ISR) is a major form of self-regulation

in adolescence and refers to a series of contextualized actions that

are actively aimed toward harmonizing demands and resources

in the context with personal goals to attain better functioning

and enhance self-development (77). The developmental systems

model emphasizes that development is a matter of the relationship

between the individual and the environment and that individuals

actively engage with and make healthy and supportive connections

with the context (78). That is to say that individual behavior

is a result of the positive two-way interaction between them

and their environment, namely that their own factors (ISR)

interact with environmental factors (school assets) to jointly

influence their development (79, 80). This implies the theoretical

feasibility of examining the moderating effect of ISR. ISR is

an internal asset because it reflects the individual’s subjective

initiative. On the one hand, a higher ISR could buffer the

negative events experienced by individuals and prevent them

from internalizing and externalizing problem behaviors, such

as suicidal ideation, smoking behavior, and social network site

addiction (81–83). On the other hand, it also strengthened

the indicators conducive to positive development, including

competence, confidence, character, connection, and caring (84, 85).

Given that prior studies have more often examined the moderating

role of ISR on negative behavioral consequences, this study aims

to explore whether ISR is a moderator in the relationship between

school assets and positive development outcomes (i.e., self-control)

among adolescents.

It is worth noting that there are two different patterns of

individual characteristics (i.e., ISR) (86). The protective-enhancing

hypothesis holds that one protective factor facilitates the effect

of another protective factor on the outcome variables (87, 88).

According to this view, the positive effect of school assets would

be stronger with a higher ISR (see Figure 1A). In contrast, the

protective-attenuating hypothesis maintains that one protective

factor does not amplify but rather “undermines” the positive

effect of another protective factor (86, 88). From this perspective,

the beneficial effects of school assets are stronger with a lower

ISR. Because when individuals are at high levels of ISR, self-

control is almost always great (a ceiling effect occurs), and the

advantageous effects of school assets are less likely to be evident

(see Figure 1B). The two hypotheses above each imply different

practical implications: the former indicates that the provision of

abundant school assets would particularly benefit adolescents with

higher ISR scores, while the latter shows that abundant school assets

would only benefit those students with lower ISR scores. Hence,

we aim to examine the pattern of interaction between school assets

and ISR. The present study hypothesizes that ISR moderates the

effect of school assets on self-control (Hypothesis 4) and further

moderates themediating effect of self-control between school assets

and both traditional bullying and IGD (Hypothesis 5). For the

twomoderating patterns mentioned above, no explicit assumptions

are made.

The present study

Most previous studies used cross-sectional designs to examine

the negative antecedent variables (e.g., violence exposure and

impulsivity) of traditional bullying and IGD and their mechanisms

of occurrence, and more often used manifest variable modeling

to construct theoretical models (26, 28). Considering that, in

terms of research content, we explore the protective effect of

school assets on adolescents’ problem behaviors and the buffering

role of self-control and intentional self-regulation based on a

positive psychology perspective. In terms of research methodology,

this study proposes to use a latent variable model, which

takes into account the effects of measurement error and better

explains the relationships amongmultiple variables than traditional

path analysis.

To the best of our knowledge, there is a lack of evidence

about the associations between school assets and both traditional

bullying and IGD and the potential mediating and moderating

mechanisms underlying the relationships. To address the research

gaps and given the empirical studies and theories mentioned

above, this study attempts to access the impact of early asset

profiles (i.e., external assets: school assets; internal assets: ISR and

self-control) on subsequent problem behaviors (i.e., traditional

bullying and IGD) in Chinese youth. As demonstrated in

Figure 2, the present study explores the relationship between

school assets and adolescent problem behaviors and constructs a

moderated mediation model through a two-wave design with the

following hypotheses:

H1: school assets negatively predict adolescent traditional bullying

and IGD;

H2: self-control mediates the association between school assets

and traditional bullying;

H3: self-control mediates the association between school assets

and IGD;

H4: ISR moderates the association between school assets and self-

control;

H5: ISR moderates the mediating effect of self-control on the

associations between school assets and traditional bullying, as

well as between school assets and IGD.

Method

Participants and procedure

In this study, students were recruited to participate by

employing random cluster sampling from three public middle

schools in Hubei Province on mainland China. The first occasion

of data collection took place at the beginning of the school

year of 2021/22. All of the students were invited to respond

to a questionnaire measuring adolescent school assets, ISR, and

self-control using the paper-and-pencil method. Five months

later, the students finished the questionnaires about development

and problem behavior once again. At Time 1, a total of 822

students had participated in our study. The students ranged

in age from 12 to 18 years and included 449 boys (54.62%)

and 373 girls (45.38%). For various reasons, such as asking for

leave and transferring, 80 participants dropped out. Finally, 742
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FIGURE 1

(A, B) Two patterns of interaction e�ects.

FIGURE 2

The hypothesized moderated mediation model.

students completed the survey at Time 2, resulting in an overall

attrition rate of 9.73%. Among the matched sample (N = 742),

with a mean age of 13.88 years (SD = 1.99), 395 (53.23%)

were boys and 347 (46.77%) were girls. All procedures were

approved by the Ethics Committee for Scientific Research at the

corresponding author’s institution before the survey was carried

out. Likewise, the present study also received informed consent

from school leaders and students. Trained teachers and research

assistants explained to participants the important principles

relevant to this study, including confidentiality, independence,

voluntary participation, do-no-harm, and free withdrawal. Each

time, the participants completed the questionnaire in the classroom

during school hours in under 15min. Researchers thanked

the students and teachers for their cooperation after the data

was collected.

Measures

School assets at Time 1

The school assets subscale of the Developmental Assets Profile

(DAP) developed by the Search Institute (89) was employed

to examine the perceived school assets of adolescents, such as

engagement, safety, norms, and care in the school context. The

scale contains ten items (e.g., “I have teachers who urge me to

develop and achieve” and “I am trying to learn new things”).

Responses to these items were rated on a 4-point Likert scale,

ranging from 1 (not at all or rarely) to 4 (extremely or almost

always), with higher average scores indicating richer school assets

for youth. Scales (90) showed that DAP exhibited cross-cultural

applicability. In previous studies, the school assets scale also showed
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good reliability and validity among Chinese adolescents (33). In this

study, the Cronbach’s alpha for the school assets subscale was 0.87

at Time 1.

Intentional self-regulation at Time 1

The Adolescent Intentional Self-Regulation Questionnaire was

used to assess the level of ISR among adolescents (91, 92). This

questionnaire comprises nine items, which are divided into three

dimensions: goal selection (e.g., “As long as I set a goal, I will

stick to it to the end”), goal optimization (e.g., “In order to

achieve the goal, I will try all kinds of ways and methods as

much as possible”), and goal compensation (e.g., “When there are

difficulties in the realization of the goal or the implementation

of the plan, I will see what others do”). All of the participants

were invited to respond to these items on a 5-point Likert scale

from 1 (strongly disagree) to 5 (strongly agree), with higher

average scores reflecting higher levels of ISR. The questionnaire

has been proven to have good reliability and validity (33, 93). In

our study, the Cronbach’s alpha for this questionnaire was 0.80 at

Time 1.

Self-control at Time 1

We used the Brief Self-Control Scale (BSCS) to measure

the level of self-control in youth (52). This scale consists

of thirteen items (e.g., “I often take action without thinking

carefully in advance.” and “I’m a little difficult to concentrate

on”). All of the items were completed on a 5-point Likert

scale, ranging from 1 (not like me at all) to 5 (very much

like me). Among all of them, nine items are reverse-scored.

Higher average scores represent higher levels of self-control

in adolescents. In a prior study, the scale demonstrated good

reliability and validity among Chinese teenagers (54). In the

present study, the Cronbach’s alpha for this scale was 0.75 at

Time 1.

Traditional bullying at Time 2

The Olweus Bully Questionnaire was used to evaluate the

frequency of traditional bullying in the past six months (94). The

questionnaire has six items, which consist of three dimensions:

physical bullying (e.g., “We deliberately beat, kicked, pushed,

bumped, or threatened a classmate”), verbal bullying (e.g., “We

gave others an ugly nickname, scolded, teased, or satirized each

other”), and relationship bullying (e.g., “We spread some rumors

about a classmate and tried to make others dislike him or her”).

There are two items under each dimension on a 5-point Likert

scale from 1 (never happened) to 5 (several times a week). Higher

average scores predicted higher levels of bullying among teens.

This questionnaire has already exhibited good reliability in a

previous study (95). Its Cronbach’s alpha for this study was 0.78 at

Time 2.

Internet gaming disorder at Time 2

Adolescent IGD symptoms were measured with the eleven-

item Internet Gaming Disorder Questionnaire (47, 96). All of the

participants were required to respond to these items on a 3-point

Likert scale ranging from 0 (never) to 2 (often) (e.g., “Have you

played video games to avoid problems or bad feelings?” and “Have

you ever spent too much time on video games to get poor grades

or perform poorly in exams?”). All responses were recoded as 0

= “never,” 0.5 = “sometimes,” and 1 = “often.” Higher average

scores reflect the greater possibility of IGD. Because this method

of scoring takes into account participants who “occasionally”

experienced symptoms, it is more accurate (47). The questionnaire

has shown good reliability and validity in Chinese adolescents

(42). The Cronbach’s alpha for this questionnaire was 0.87 at

Time 2.

Covariates at Time 1

Demographic variables were collected as covariates in this

study, including age, sex (1 = boys, 2 = girls), grade (1 =

junior high school in grade 1, 2 = junior high school in grade

2, 3 = junior high school in grade 3, 4 = senior high school

in grade 1, 5 = senior high school in grade 2, 6 = senior

high school in grade 3), family economic status (1 = under the

average level, 2 = equal to the average level, 3 = above the

average level), and only child (1 = yes, 2 = no). The significant

relationship between these demographic variables and the main

study variables has been confirmed in earlier studies (49, 50, 97,

98).

Data analyses

SPSS 25.0 and MPLUS 8.3 were used for data analysis. Initially,

this study conducted preliminary analyses, including attrition

analysis and common method bias analyses. Second, descriptive

statistics and correlations of the key study variables and covariates

were calculated with SPSS 25.0. Third, the hypothesized model

was tested using structural equation modeling (SEM) with latent

variables via MPLUS 8.3 (99). According to Wen and Ye (100),

we evaluated the measurement model using confirmatory factor

analysis (CFA) at the first step, and we constructed the SEM

from the independent variable (T1 school assets) to the dependent

variables (T2 traditional bullying and T2 IGD) based on controlling

for covariates at the second step, then further constructed the SEM

after adding the mediating variable (T1 self-control). The indices

chosen for the study to evaluate good model fit include: χ2/df

< 5, CFI and TLI >0.9, and RMSEA and SRMR < 0.08 (101,

102). Moreover, the bias-corrected percentile bootstrap method

could accurately estimate the Type I error rates and test the

significance of the mediation effect (103), and we examined the

indirect effects using the standard errors and confidence intervals

(CIs) with 5,000 bootstrap resamples. If both the upper and lower

boundaries of the 95% confidence intervals (CIs) did not contain 0,

it indicated that the result was statistically significant (104). Fourth,
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we employed the latent moderated structural (LMS) equation

to test the moderating effect of T1 ISR (105). The advantages

of the LMS are that it does not require artificially constructed

product indicators and the interaction obeys normal distribution,

thus effectively avoiding inconsistent parameter estimates due to

different product indicator generation strategies and estimation

errors resulting from non-normal interaction (106). Considering

that this method does not provide the traditional fit indices

mentioned above, this study examined the moderated mediation

model fit by comparing the AIC and the likelihood ratio test

of the baseline model without the latent moderating variable

to the model with the latent moderating variable (107). Finally,

this study used simple slope analysis to check the interaction

effect (108).

Results

Preliminary analyses

Firstly, the independent sample t-test and chi-square test

were used to compare the differences in covariates and key

study variables among all the students who had provided data

for two measurements and those who dropped out at Time 2.

Independent sample t-test results exhibited that there was no

significant difference between the two groups of participants

in T1 school assets (t = −0.13, p = 0.90), T1 ISR (t =

−1.86, p = 0.06), and T1 self-control (t = −0.48, p = 0.63).

In addition, Chi-square test results showed that these two

groups did not differ in family economic status (χ2
= 2.46,

p = 0.29) and only child (χ2
= 0.14, p = 0.71), stating

that the dataset of our research would not be affected because

of attrition.

Secondly, since the data is all from subjective reports, there

may be a problem of common method bias. According to previous

studies, our study controlled the potential common method bias

in the process of measurement by reversing the scoring of some

items. Then, we tested the data for common method bias effects

using Harman’s single factor test (109). The results showed that

there were 10 factors with eigenvalues greater than one, and the

largest factor accounted for 20.64% of the total variance, less than

the critical standard value of 40.00%. Therefore, it demonstrates

that there is no serious influence on the data of this study due to

common method biases.

The results of the descriptive statistics and correlations

are exhibited in Table 1. The results indicated that there were

significant correlations between T1 school assets, T1 ISR, T1

self-control, T2 traditional bullying, and T2 IGD (ps < 0.001).

Specifically, positive associations were reported among T1 school

assets, T1 ISR, and T1 self-control. T2 traditional bullying and

T2 IGD were negatively correlated with T1 school assets, T1 ISR,

and T1 self-control. And T2 traditional bullying was positively

associated with T2 IGD.Moreover, age, sex, grade, family economic

status, and only child were found to be significantly related to some

of the key study variables (ps < 0.05). Thus, these variables were

all included as covariates when testing the hypothesized model in

subsequent steps.

Testing for mediation e�ect

Before testing the mediation model, we used CFA to explore

the measurement model. The measurement model was composed

of five latent variables, including T1 school assets, T1 ISR, T1

self-control, T2 traditional bullying, and T2 IGD. Among them,

the measures of T1 ISR and T2 traditional bullying are both

multidimensional. T1 ISR includes the three observed variables

of goal selection, goal optimization, and goal compensation. T2

traditional bullying also includes the three observed variables

of physical bullying, verbal bullying, and relationship bullying.

Given that the scales of T1 school assets, T1 self-control, and

T2 IGD were single-dimensional, we adopted the item-structure

balance method to divide the items for all three scales into three

observed variables, respectively (110). This method was effective

in reducing intra-group differences, increasing metric consistency,

and ultimately improving the model fit (111). The result showed

that the measurement model fit well: χ2/df = 2.64, CFI = 0.98, TLI

= 0.97, RMSEA= 0.05, and SRMR= 0.03.

Based on incorporating the covariates, this study conducted the

mediation effect analyses. First of all, the result of the direct effect

from the independent variable to the dependent variables showed

that χ
2/df = 3.72, CFI = 0.96, TLI = 0.94, RMSEA = 0.06, and

SRMR= 0.08, indicating that the model fit the data well. T1 school

assets played a negative role in T2 traditional bullying (β =−0.17, p

< 0.001) and T2 IGD (β =−0.31, p< 0.001). Second, we added the

mediator to the SEM. The results revealed that χ
2/df = 2.86, CFI

= 0.96, TLI = 0.95, RMSEA = 0.05, and SRMR = 0.07, indicating

a good fit of the model. As presented in Figure 3, T1 school assets

positively predicted T1 self-control (β = 0.51, p < 0.001). T1 self-

control was a negative predictor of T2 traditional bullying (β =

−0.20, p = 0.01) and T2 IGD (β = −0.34, p < 0.001). Finally,

T1 school assets had a significant effect on T2 IGD (β = −0.13,

p = 0.02) but no significant effect on T2 traditional bullying (β

= −0.07, p = 0.28). As shown in Table 2, the values and the 95%

confidence intervals (CIs) of the indirect effect are reported. The

mediating role of T1 self-control between T1 school assets and T2

traditional bullying was significant (B=−0.04, S.E.= 0.02, 95%CI

[−0.08, −0.01]). Then, T1 school assets also indirectly affected

T2 IGD through T1 self-control (B = −0.06, S.E. = 0.01, 95%CI

[−0.08,−0.04]).

Testing for moderated mediation e�ect

This study further analyzed the latent moderating effect of

T1 ISR on the above mediation model using the LMS (105).

We tested the baseline model without the latent moderating

variable. The result revealed that χ
2/df = 2.80, CFI = 0.95,

TLI = 0.94, RMSEA = 0.05, and SRMR = 0.07, showing a

good fit of the data. Then, we tested the moderated mediation

model with the latent moderating variable. According to Fang

and Wen (107), the results of the LMS did not provide fit

indices such as CFI and TLI, so we examined whether the

models fit the data well by comparing the AIC and likelihood

ratio test of the two models. First, compared to the baseline

model (AIC = 26,323.12), the AIC of the moderated mediation
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TABLE 1 Descriptive statistics and correlations among variables.

Study
variables

M SD Skewness Kurtosis 1 2 3 4 5

1. T1 SA 3.40 0.49 −0.75 0.07 1

2. T1 ISR 3.81 0.62 −0.11 −0.09 0.54∗∗∗ 1

3. T1 SC 3.27 0.56 0.09 0.26 0.46∗∗∗ 0.43∗∗∗ 75

4. T2 TB 1.11 0.30 4.26 21.89 −00.17∗∗∗ −0.13∗∗∗ −0.20∗∗∗ 1

5. T2 IGD 0.11 0.15 2.14 5.85 −00.26∗∗∗ −0.19∗∗∗ −0.31∗∗∗ 0.34∗∗∗ 1

Covariates

6. T1 Age 13.88 1.99 0.66 −1.19 −00.29∗∗∗ −0.15∗∗∗ −0.30∗∗∗ 0.09∗ 0.11∗∗

7. T1 Sex 53.20a – – – 0.08∗ 0.02 −0.01 −0.15∗∗∗ −0.21∗∗∗

8. T1 Grade 70.20b – – – −00.30∗∗∗ −0.14∗∗∗ −0.31∗∗∗ 0.09∗ 0.10∗∗

9. T1 FES 92.50c – – – 0.11∗∗ 0.09∗ 0.07∗ −0.07∗ 0.05

10. T1 OC 50.90d – – – −00.06 −0.08∗ −0.07∗ −0.02 0.01

N = 742. SA, School Assets; ISR, Intentional Self-Regulation; SC, Self-Control; TB, Traditional Bullying; IGD, Internet GamingDisorder. aThe percentage of boys; bThe percentage of participants

who are junior high school students; cThe percentage of family economic status equal to the average level; dThe percentage of participants who are only children. ∗p < 0.05, ∗∗p < 0.01, ∗∗∗p

< 0.001.

FIGURE 3

The results of mediation analysis. All estimated parameters are standardized. Covariates were omitted in the presentation. *p < 0.05, ***p < 0.001.

model (AIC = 26,307.18) was reduced by 15.94, showing

that the fit indices of the latter were improved. Second, we

conducted the likelihood ratio test of the baseline model (log

likelihood = −13,094.56, df = 67) and the moderated mediation

model (log likelihood = −13,085.59, df = 68). The result

of the likelihood ratio test was significant (the log likelihood

difference value of D = 17.94, 1df = 1, p < 0.001), suggesting

that the moderated mediation model was better than the

baseline model. In summary, the moderated mediation model

was acceptable.

The results revealed that the interaction effect of T1 school

assets and T1 ISR had a significant effect on T1 self-control (B =

0.11, p< 0.001) (see Table 3). These suggested that T1 ISR positively

moderated the predictive effect of T1 school assets on T1 self-

control, as well as the two mediating paths of “T1 school assets

→ T1 self-control → T2 traditional bullying” (ind1) and “T1

Frontiers in PublicHealth 08 frontiersin.org225

https://doi.org/10.3389/fpubh.2023.1162022
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Qin and Gan 10.3389/fpubh.2023.1162022

TABLE 2 Indirect e�ects based on bias-corrected bootstrap estimates.

E�ects Estimate S.E. Est./S.E. Lower 2.5% Upper 2.5%

Total −0.17 0.03 −5.68∗∗∗ −0.24 −0.12

Total indirect −0.10 0.02 −4.30∗∗∗ −0.15 −0.06

Ind1: T1SA→ T1SC→ T2TB −0.04 0.02 −2.49∗ −0.08 −0.01

Ind2: T1SA→ T1SC→ T2IGD −0.06 0.01 −4.98∗∗∗ −0.08 −0.04

N = 742. SA, School Assets; SC, Self-Control; TB, Traditional Bullying; IGD, Internet Gaming Disorder. Bootstrap sample size= 5000. ∗p < 0.05, ∗∗∗p < 0.001.

TABLE 3 Moderated mediation model results with T1ISR as a moderator.

Outcome Predictors Estimate S.E. Est./S.E. Lower 2.5% Upper 2.5%

T1 SC T1 SA 0.16 0.04 3.80∗∗∗ 0.08 0.25

T1 ISR 0.31 0.04 7.64∗∗∗ 0.24 0.40

T1 SA∗ISR 0.11 0.03 4.05∗∗∗ 0.06 0.16

E�ects ISR

Ind1: T1SA→ T1SC→ T2TB M-1SD −0.01 0.01 −1.19 −0.05 0.003

M −0.04 0.02 −2.29∗ −0.10 −0.02

M+1SD −0.07 0.03 −2.44∗ −0.15 −0.03

Ind2: T1SA→ T1SC→ T2IGD M-1SD −0.03 0.02 −1.26 −0.07 0.10

M −0.07 0.02 −3.16∗∗ −0.13 −0.04

M+1SD −0.12 0.03 −3.73∗∗∗ −0.21 −0.07

N = 742. SA, School Assets; ISR, Intentional Self-Regulation; SC, Self-Control; TB, Traditional Bullying; IGD, Internet Gaming Disorder. Bootstrap sample size = 5000. ∗p < 0.05, ∗∗p < 0.01,
∗∗∗p < 0.001.

school assets→ T1 self-control→ T2 IGD” (ind2). For indirect

paths, when T1 ISR was 1 SD below the mean (i.e., low T1 ISR),

the mediating effects were not significant (ind1: B = −0.01, S.E.

= 0.01, 95%CI [−0.05, 0.003]; ind2: B=−0.03, S.E.= 0.02, 95%CI

[−0.07, 0.10]); and when T1 ISRwas 1 SD above themean (i.e., high

T1 ISR), the mediating effects were significant (ind1: B = −0.07,

S.E. = 0.03, 95%CI [−0.15, −0.03]; ind2: B = −0.12, S.E. = 0.03,

95%CI [−0.21,−0.07]). Furthermore, in order to better understand

the specific pattern of moderating effect, we used simple slope

analysis to explore the interaction effect. As displayed in Figure 4,

the effect of T1 school assets on T1 self-control was nonsignificant

for adolescents with low T1 ISR (B = 0.05, S.E. = 0.04, p = 0.18),

but significant for adolescents with high T1 ISR (B = 0.27, S.E. =

0.06, p < 0.001). Therefore, T1 ISR plays a promoting role, and the

positive effect of T1 school assets on T1 self-control is increased

with higher T1 ISR. Namely, the interaction pattern is consistent

with the view of the predictive-enhancing hypothesis.

Discussion

This study constructs the moderated mediation model by

employing a two-wave study design to clarify not only how

school assets influence adolescent traditional bullying and IGD (the

mediating role of self-control), but also to provide a response to

the question of under what conditions school assets and internal

mechanisms of action have a more significant impact on traditional

bullying and IGD (the moderating role of ISR). The results found

that adolescents with superior school assets could reduce traditional

bullying and IGD directly or indirectly through increased self-

control, particularly among individuals with higher ISR. The

hypothesized model of this study was confirmed, and the following

sections discuss these findings in detail.

School assets, traditional bullying, and
internet gaming disorder

The results indicated that school assets negatively predicted

adolescent traditional bullying and IGD, confirming hypothesis 1.

This implied that premium school assets could effectively diminish

the risk of traditional bullying and IGD among adolescents. As a

result, adolescents with more assets are less likely to participate

in hazardous behavior and more likely to engage in constructive

behavior, which supports the stacking effect assumption of the

developmental assets framework (34). As expected, school assets

have been proven to be a strong protective factor against adolescent

traditional bullying and IGD. Furthermore, according to stage-

environment fit theory (112), adolescents may experience negative

developmental outcomes if the assets afforded them in the school

context do not fit their intrinsic needs tomitigate negative emotions

or successfully cope with setbacks. Then, the likelihood of them

improving their feelings of control and peer status by bullying

others and coping with frustration and escaping reality by playing

online gamesmay increase (113, 114), ultimately leading to bullying

and IGD. For this reason, giving young people as much experience

and access to school assets as possible can be an essential part of

preventing traditional bullying and IGD. The more school assets
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FIGURE 4

Interaction e�ects of school assets × ISR on self-control at Time 1.

young people have, the fewer developmental problems they will

encounter and the healthier they will grow up. This suggests that

educators need to build a comprehensive system of school assets

for students, which can be extremely helpful in preventing and

decreasing traditional bullying and IGD.

The mediating role of self-control

The results of this study demonstrated that self-control played

a significant mediating role in the association between school assets

and traditional bullying and between school assets and IGD as

well, verifying hypotheses 2 and 3. Well-developed assets could

indirectly affect negative developmental outcomes through self-

control, consistent with previous studies (49, 56). In terms of the

first half of the path of the mediating effect, school assets positively

predicted self-control. The finding supports the strength model

of self-control (51), which indicates that students with adequate

school assets do develop better self-control, as external assets

compensate to some extent for the resources that adolescents lose

in controlling themselves. This reflected the crucial contribution

of the school context to the development of individual self-control

(55). In the second half of the mediating effect, self-control helped

keep teenagers away from bullying and IGD. These results are

in accordance with the viewpoint of Gottfredson and Hirschi

(59), supporting the universality of the general theory of crime

for explaining problem behaviors. First, self-control negatively

predicted traditional bullying, similar to previous studies (24, 65).

Namely, adolescents with lower self-control are more likely to

exhibit behaviors associated with bullying others. Moreover, in a

study of an exercise intervention to reduce aggressive behavior,

improving adolescent self-control was a pivotal prerequisite for

achieving the intervention effect (63). Second, higher self-control

tended to predict lower IGD, which agrees with previous research

(75, 76). Dong and Potenza (69) also found that the enhancement

of individuals’ own cognitive control may contribute to reducing

the risk of IGD. It followed that individuals with higher self-

control were often more capable of accomplishing behaviors

that altered or dampened activities (115). Consequently, it is

important to provide a wide range of school assets for youth

and help them improve self-control to buffer traditional bullying

and IGD. This suggests that practitioners should use home-school

interventions as the foundation to focus on the interventions that

can effectively strengthen self-control, such as exercise training

and mindfulness therapies (116). On the other hand, teachers

and parents should foster self-control abilities and offer specific

strategies for adolescents to promote self-control.

The moderating role of intentional
self-regulation

In the current study, the moderating role of ISR in the

effect of school assets on self-control was found to be significant,

conforming to hypotheses 4 and 5. Notably, previous studies have

already investigated the moderating role of ISR between positive

assets (e.g., school climate) and problem behaviors and found

that ISR acts as a buffer (44, 81). However, in distinction to

the above studies, the present study intentionally extended the

scope of the moderating role of ISR to positive developmental

consequences, and the results confirmed that ISR is indeed also

an appropriate moderating mechanism for enhancing adolescent

self-control, which is more in line with the PYD perspective that

emphasizes “cultivation and excavation” rather than “treatment

and intervention”. The moderating effect verifies the predictive-

enhancing model (87, 88). This viewpoint holds that increased

school assets most benefit individuals with high levels of ISR;

conversely, increased ISR most benefits individuals with high levels

of school assets (86). In other words, given the same level of school

assets, adolescents with higher ISR develop more self-control.

Meanwhile, with increased self-control, ISR further magnifies the

protective effects of school assets on both traditional bullying and

IGD. This result also confirms the view of developmental systems

theory (78), suggesting a simultaneous focus on creating assets

and environments suitable for youth development. In this manner,

internal (e.g., ISR) and external (e.g., school assets) assets are

integrated to maximize the enhancement of constructive abilities

andminimize unhealthy behaviors, finally enabling them to achieve

positive development. Furthermore, Stefánsson et al. (117) have

reported that ISR interacts with positive school assets and that ISR

skills are an important factor in promoting school engagement.

Therefore, in addition to offering excellent school assets, educators

should also design training programs to advance the development

of ISR skills in teenagers.

Implications and limitations

This study has important theoretical implications. Our study

provides a new and broader perspective for a more thorough
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understanding of adolescent traditional bullying and IGD. It

embodies a shift from “problem intervention” to “exploring

strengths” and deepens research in the area of adolescent traditional

bullying and IGD. Furthermore, this study has profound practical

implications. First, this study argues for asset building as a

strategy for positive youth development, namely, to build capacity

and increase wellbeing by enhancing school assets for youth.

Secondly, researchers should focus on an “unlocking potential”

approach to viewing adolescent problem behaviors. We found

that school assets were effective in alleviating traditional bullying

and IGD. Thus, schools can help adolescents avoid problem

behaviors by maintaining a safe, positive, and healthy school

environment. Practical activities and quality expansions can also

be used to strengthen home-school links and improve students’

school connectedness. In addition, teachers need to communicate

with students on an equal footing and directly, which will help

increase their sense of initiative and self-efficacy. Thirdly, we found

a positive correlation between traditional bullying and IGD. This

suggests that teachers and parents should not only pay more

attention to the phenomenon of bullying and other negative peer

relationships in schools and provide timely guidance to adolescents

who engage in bullying, but also conduct more psycho-educational

sessions on electronic media or internet use to help adolescents

recognize the harm of IGD. Fourth, both self-control and ISR are

internal assets that help adolescents cope with various aspects of

developmental challenges. Parents and teachers should consciously

use appropriate methods to cultivate and develop these skills.

And schools need to develop mental health education courses for

the whole school population to provide scientific knowledge and

methods to promote self-control and ISR skills.

Despite the abundant findings of this study, there are still

some limitations. Firstly, the data in our study was derived from

subjective self-reports, which may have certain biases such as social

expectations and personal motivations. Future studies could collect

data throughmore channels, such as participants’ parents, teachers,

and peers, to increase the objectivity of the data. Secondly, this

study used only a two-wave study design, which was tested less

frequently andmay have contributed to biased results. In the future,

longitudinal studies lasting three or more waves should be used to

better explore the causal relationships between variables. Thirdly,

all variables in this study were not measured at two time points,

which may have led to the loss of some important information

necessary to fully grasp the association between variables. Future

studies should measure the main study variables comprehensively

at every time point and explore them deeply, such as using cross-

lagged panel analysis to construct a longitudinal mediation model,

taking into account both autoregressive and cross-lagged effects.

Fourth, our data is only from Hubei Province. So, the findings

of our study cannot accurately represent the development of the

youth population nationwide. Future research should focus on the

collection of national and cross-cultural data in order to obtain

more general findings. Finally, this study only considered the role

of the school system in traditional bullying and IGD. Experiencing

cumulative assets in multiple ecological contexts tends to be

more highly correlated with positive developmental outcomes than

having assets in a single context (118). In future research, the

influence of cumulative assets on adolescent traditional bullying

and IGD could be investigated. It would be beneficial to test the

asset-building approach to positive adolescent development from a

more integrated perspective.
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Background: Suicide is the fourth external cause of death in the world, in persons 
between the ages of l5 and 29. The objectives of this study were to measure the 
prevalence of suicidal behavior in university students and analyze the relationship 
of suicide risk with psychological distress, resilience, and family and social support.

Methods: An observational and transversal study wherein the students at the 
University of Malaga (Spain) completed an online questionnaire which included 
items from different scales, sociodemographic and academic questions, and the 
subjective impact of the COVID-19 pandemic. Descriptive analyses and prevalence 
rates of suicidal behavior were calculated, and bivariate analyses, multiple linear 
regression, and a mediation and moderation analyses were conducted.

Results: A total of 2,212 students completed the questionnaire. The prevalence 
of the last 6  months was 30.4% wishing for death, 14.7% suicidal ideation, 5% self-
harm injuries, and 0.5% suicide attempts. Psychological distress, family and social 
support were linked to the risk of suicide. Lastly, resilience and family support 
measure and moderate the relation between psychological stress and suicide risk.

Conclusion: Psychological distress is a risk factor for suicidal behavior, while 
resilience and family and social support are linked to a lower risk of suicide.

KEYWORDS

suicidal behavior, mental health, prevalence, college students, COVID-19 pandemic

Background

Completed suicide may appear at any age and within the 15 to 29-years-old age group, in 
Spain, it presents itself with the lowest rate of suicide compared with other age groups (1). 
Despite this, suicide is the fourth external cause of death in people between 15 and 29 years in 
the world (2).

University students make up a vulnerable group with the appearance of mental illnesses 
(3–5). Among the most common during the university stage are depression, anxiety and 
disorders through substance use (6) and these have been associated with the appearance and 
persistence of suicidal thoughts and behavior (7).

WHO has developed an international project to evaluate the mental health needs of 
university students entitled, World Mental Health International College Student project [WMH-
ICS] (8). Several of the relevant studies within this project have approached the problem of 
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suicide in university students. In this way, Mortier et al. (9) conducted 
a meta-analysis about the prevalence of thoughts and suicidal 
behavior, and concluded that these are common in university students 
worldwide. In Spain, the Project UNIVERSAL forms part of the 
initiative WMH-ICS. This study covered first year Spanish students in 
5 different universities (10). The results of this investigation showed a 
high prevalence of suicidal ideation (9.9%) in college students (11).

Several studies have found that suicidal thoughts and behaviors in 
the young are associated with the following distal and proximal risk 
and protective factors: childhood adversities, positive relationships in 
childhood, mental disorders, resilience and coping skills, family and 
social support and recent stressful life experiences (11–19).

On the other hand it is pertinent to state that the COVID-19 
pandemic which the world has been living through for over a year has 
resulted in a common stressor on the general population and has had 
a great psychological and social impact on university students (20–
23), an increase in ideation and suicidal behavior has been observed 
in this group (24, 25). In addition, it is fundamentally necessary to 
continue to identify the main risk factors and protection from suicidal 
behavior in order to prevent the development of more serious and 
even lethal behaviors. As far as we know, the investigation into suicidal 
behavior in the Spanish university population is scarce and no such 
study has been undertaken in the University of Malaga. For these 
reasons, the objectives of our study were to measure the prevalence of 
suicidal behavior in a sample of Malaga University students, in the 
context of the COVID-19 pandemic, and analyze the possible 
relationship with sociodemographic and academic variables, 
psychological distress, resilience, family and social support, and the 
subjective impact of the COVID-19 pandemic.

Methodology

Design

An observational and cross-sectional study covering all University 
of Malaga (UMA) was conducted. An online questionnaire was 
developed through the web platform “Limesurvey.” The period of time 
in which to complete the questionnaire was from 3rd March 2021 
until 5th April 2021. The information sought in the questionnaire 
made reference to the previous 6 months with the aim of covering the 
period from the beginning of the course in September 2020 to the 
time of data collection. At the beginning of the survey, all students 
were asked, via a survey question, whether they accepted informed 
consent to participate in the survey. In case the student refused 
consent, the survey was automatically terminated.

Participants

According to the UMA website, the number of enrolled students 
in September 2020 was 36,498, of which 16,501 (45.2%) were men and 
19,997 (54.8%) were women. To obtain the size of the sample, the 
formula for finite populations was used (26). A sampling error of 3%, 
a confidence level of 95% and a variance of 0.25 were established for a 
known sample of 36,498 university students. Following the formula 
for finite populations, the number of subjects necessary to extrapolate 
the results for the whole population was 1,036.

The strategy for recruitment followed two paths. Firstly, each 
Dean of Faculty was invited to participate through the University 
Service of Diffusion by the coordinators of the study. Secondly, the 
strategy of “snowball sampling” was used between lecturers, 
colleagues, students, family members and friends in order to reach the 
maximum numbers of volunteers, as well as the use of social networks 
for the distribution of the questionnaire. This study was approved by 
the Ethics Committee for Experimentation of the University of Malaga 
(CEUMA: 6-2021-H).

The criteria for inclusion were: (a) participants between 18 to 
30-years-old; (b) studying in the 2020/2021 course in the University 
of Malaga; (c) acceptance of informed consent.

Variables

Suicidal behavior
To measure suicidal behavior we used, on the one hand, The Self-

Injurious Thoughts and Behaviors Interview [SITBI, (27)] based on 
the three-step theory of suicide (28) and adapted for Spanish speakers 
by García-Nieto et al. (29), and on the other hand, the Columbia 
Suicide Severity Rating Scale [C-SSR, (30)], adapted for Spanish 
speakers by Al-Halabí et al. (31). The reliability retest of the SITBI 
items proved sufficient for the Spanish version: k = 0.65–1.00 (27, 29), 
and the internal consistency of the C-SSRS obtained was α = 0.53 (31). 
Following Blasco et al. (10), items referring to death wishes, suicidal 
ideation, thoughts of suicide plans, suicide attempts, and self-inflicted 
injuries throughout life and in the previous 6 months were selected.

For the analysis of associated factors, the variable of result “risk of 
suicide” defined as the sum of all suicidal behavior present in the last 
6 months, with the total score between 0 y 5, was used. Including 
different levels of suicidal behavior in a total score allows those people 
who present some type of suicide risk to be identified.

According to Nock et al. (27): “the SITBI is a structured interview 
with 169 items in five modules that assesses the presence, frequency, 
and characteristics of five types of Self-Injurious Thoughts and 
Behaviors (SITB): (a) suicidal ideation, (b) suicide plans, (c) suicide 
gestures, (d) suicide attempts, and (e) nonsuicidal self-injury.” In our 
study we use only the questions about the presence of this type of 
behaviors (yes or no). Thus, our outcome variable “suicide risk” is 
based on the sum of the dichotomous responses (yes/no) of both the 
SITBI and the C-SSR with respect to each type of suicidal behavior.

Psychological distress
The General Health Questionnaire, 12 items version [GHQ-12, 

(32)], adapted to Spanish by Sánchez-López and Dresch (33), which 
detects the possible presence of minor mental disorders in the general 
population. The response options comprise a Likert type scale with 4 
alternatives (0 to 3) with a total score of between 0 and 36. A score of 
12 or more indicates the presence of psychological distress and a 
higher score, a more serious degree of distress (34). The GHQ-12 
provides a good reliability in the Spanish sample (α = 0.76) (33). In the 
present study, the internal consistency was α = 0.89.

Resilience
The Brief Resilience Scale [BRS, (35)], was used and adapted to 

Spanish by Rodríguez-Rey et  al. (36), which evaluates 
unidimensionally the construct of resilience, understood as the 

233

https://doi.org/10.3389/fpsyt.2023.1155171
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org


Ramos-Martín et al. 10.3389/fpsyt.2023.1155171

Frontiers in Psychiatry 03 frontiersin.org

capacity of people to recover from life experiences which cause 
disruptions. There are 6 Likert type items with 5 response options, the 
scores for which are between 1 and 5. Three items are reverse-
corrected and the total score is divided by 6, to obtain a total score of 
between 0 and 5. The score is interpreted as follows: degree of low 
resilience (< 3), normal (3–4.30) or high (> 4.30) (37). La BRS presents 
a good internal consistency (α = 0.83) (36). In this present study the 
internal consistency was α = 0.82.

Family and social support
The Family and Friends Scale (38) measures the social support 

perceived through relations with family and friends. It comprises 7 
Likert type items with 3 response options with a maximum score of 
21. The higher the score the greater the perceived social and family 
support. According to Bellón et al. (39), the Spanish version provides 
a good internal consistency index (α = 0.88). In this study, the internal 
consistency was α = 0.87.

Subjective impact of the COVID-19 pandemic
A multiple choice question was included about the impact of the 

COVID-19 pandemic in the last 6 months, whereby the participant 
could select more than one of the options given: “Motivation,” 
“Learning,” “Social relations,” “Mood,” and “None of the above.” The 
variable “COVID-19 Total” was created and defined as the sum of all 
of the selected responses. The score obtained ranged from 0 
(minimum) to 4 (maximum) depending on the subjective impact that 
each person perceived the pandemic to have had on his or her life. 
Thus, a higher score would indicate a greater impact in different areas 
of life perceived by the person who had experienced COVID-19.

Sociodemographic characteristics
In order to collect the sociodemographic and academic 

information, an ad hoc questionnaire was composed. On the one 
hand, it included questions about age, gender, nationality, having or 
not a partner, having or not a job, paternal and maternal education 
level, living in Malaga or elsewhere, moving out of previous home to 
undertake studies, the number of flatmates, and the type of 
relationship with the flatmates with whom they are currently living. 
On the other hand, questions were asked about the level of the course 
studies, the academic area, dedication and the modality of classes. In 
addition the participants studying for a degree also indicated the 
subject they were studying, the year they were in, the grade needed for 
access to the university and the preferred position of the degree they 
were studying.

A description of sociodemographic and academic variables 
included in the study can be found in Supplementary Table S1.

Analysis of the data

Firstly, various descriptive analyses were undertaken of the 
collected variables (frequencies, percentages, means, and 
standard deviations).

The rates of prevalence were calculated for each type of suicidal 
behavior, with a confidence interval (CI) of 95%.

Finally, various univariate and multivariate statistical analysis 
were compiled. Pearson’s correlations, and Student’s t-tests were used 
together with ANOVA for independent samples to analyze the 

association between our variable “risk of suicide” and the rest of the 
independent variables. A multiple linear regression was conducted to 
verify those variables associated significantly with risk of suicide. In 
addition, in order to check if the resilience and family and social 
support mediate or moderate the effect of psychological distress on 
the risk of suicide, two analyses of mediation and two of moderation 
were carried out through a bootstrapping process, based on 10,000 
bootstrap samples, (40), with PROCESS v.3 for SPSS (41). The models 
of mediation and moderation were employed where the psychological 
distress was considered as an independent variable, the resilience and 
family and social support as mediators and moderators, and the risk 
of suicide as a dependent variable. The confidence interval was 
analyzed for the indirect effect and if the interval did not include zero, 
this indicated an indirect statistically significant effect with 
p < 0.05 (42).

Results

Participants

A total of 2,845 participants completed the questionnaire, 144 
were excluded due to the criteria of inclusion and exclusion, of which 
8 participants refused to participate and refuse the informed consent. 
Of the remaining 2,701 participants, 489 questionnaires were not 
completed until the end and were therefore excluded, thus leaving a 
total of 2,212 participants (Figure 1).

With regard to gender, there was an unbalanced distribution of 
the sample with a greater representation of females vs. males (69.6% 
vs. 30.4%). The average age of the total sample was 21.28 years of age 
(SD = 2.51). The majority of the sample was of Spanish nationality 
(94.9%), they were exclusively to studying (88.5%), and more than half 
of their parents did not have a university education (fathers: 71.4%; 
mothers: 66.2%). With regard to academic information, 92.8% were 
studying for a university degree and the rest were Masters and PhD 
students. Most of the participants (29.8%) were studying Social 
Sciences and Law and were in their second or third academic year 
(23.8 and 23%, respectively; Table 1).

89.6% of the sample had experienced psychological distress in the 
last 6 months. Resilience showed a score of 2.83, which indicates a low 
ability to return to normality after suffering a stressful life event. The 
participants gained a high score in perceived family and social support 
with an average of 19.32 out of 21. With respect to the impact of the 
COVID-19 pandemic, 97.9% indicated that some aspect of their life 
had been affected by this (Table 2).

Prevalence of suicidal behavior

With regard to the rates of prevalence in the last 6 months, the 
results obtained were 30.4% (95% CI: 28.5–32.3) death wishes; 14.7% 
(95% CI: 13.2–16.2) suicide ideation; 13.6% (95% CI: 12.1–15) ideas 
of suicide plans; 5% (95% CI: 4.1–5.9) self-inflicted injuries; and 0.5% 
(95% CI: 0.2–0.8) suicide attempts. The risk of suicide in the sample 
was low (M = 0.64, SD = 1.1), ranging from 0 to 5. Considering gender, 
females present higher prevalence rates in death wishes (32.3%; 95% 
CI: 30–34.7) and self-inflicted injuries (5.6%; 95% CI: 4.4–6.7), while 
males present higher rates in suicidal ideation (15.6%; 95% CI: 
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12.9–18.4), ideas of suicide plans (13.8%; 95% CI: 11.2–16.4) and 
suicide attempts (0.6%; 95% CI: 0.01–1.2; Table 2).

Association between risk of suicide and 
other variables

As shown in Supplementary Table S2, significant differences were 
found between people at higher risk of suicide and having or not a job 
(t(2,210) = 2.567, p = 0.01, d = 0.19), the academic field (F(4, 
2,221) = 6.983, p < 0.001, Eta2 = 0.01) and the search for professional 
help (t(2210) = −9.107, p < 0.001, d = 0.44), where the highest risk of 
suicide was found to be in those not having a job (M = 0.66, SD = 1.11, 
vs. M = 0.048, SD = 0.92), those that searched for professional help 
(M = 0.93, SD = 1.29, vs. M = 0.49, SD = 0.94) and those who were 
studying for a degree in Arts and Humanities (M = 0.87, SD = 1.24) in 
comparison with students studying for degrees in Social Sciences and 
Law (M = 0.60, SD = 1.05) and Health Sciences (M = 0.47, SD = 0.96).

A positive correlation was found between risk suicide and 
psychological distress (r = 0.43, n = 2,224, p < 0.001) and the subjective 
impact of the COVID-19 pandemic (r = 0.05, n = 2,212, p = 0.013), and 
a negative correlation with resilience (r = −0.29, n = 2,224, p < 0.001), 
family and social support (r = −0.30, n = 2,224, p < 0.001) and the grade 
for access (r = −0.07, n = 2,049, p = 0.002) on the understanding that 

those people with the greatest risk of suicide display greater 
psychological distress, a greater subjective impact from the COVID-19 
pandemic, lower resilience, lower perceived family and social support, 
and lower grade of university entry. No significant differences were 
found in our variable result with regard to gender.

In the multiple linear regression analysis, the gender variable was 
included due to its wide relationship with suicidal behavior. As shown 
in Table  3, psychological distress (β = 0.34, p < 0.001), resilience 
(β = −0.08, p < 0.001), family and social support (β = −0.18, p < 0.001), 
the search for professional help, (β = 0.12, p < 0.001) and the impact of 
the COVID-19 pandemic (β = −0.06, p = 0.003) would explain 24% of 
the variance in the risk of suicide (R2 = 0.24, F(9, 2,039) = 72,779, 
p < 0.001).

With regard to the simple mediation analysis, the first of these 
revealed that the total effect of psychological distress on the risk of 
suicide was significant (B = 0.06, S.E. = 0.003, p < 0.001). In the same 
way, it also shown that the direct effect of psychological distress on the 
risk of suicide was significant (B = 0.05, S.E. = 0.003, p < 0.001). Finally, 
an indirect effect of psychological distress on suicide risk was also 
found through the family and social support (B = 0.01, S.E. = 0.001, CI 
[0.006, 0.011]; Supplementary Figure S1).

The second simple mediation analysis showed an indirect effect of 
psychological distress on the risk of suicide, through resilience 
(B = 0.01, S.E. = 0.002, CI [0.005, 0.012]; Supplementary Figure S2).

FIGURE 1

Flow chart of the eligible population.
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TABLE 1 Sociodemographic and academic variables.

Total Men Women

n  =  2,212 (100%) n  =  672 (30.4%) n  =  1,540 (69.6%)

Sociodemographic data

M (DT) M (DT) M (DT)

Age 21.28 (2.51) 21.58 21.15 (2.41)

n (%) n (%) n (%)

Nationality

Spanish 2,099 (94.9) 648 (96.4) 1,451 (94.2)

Other 113 (5.1) 24 (3.6) 89 (5.8)

Stable partner

Yes 1,054 (47.6) 255 (37.9) 799 (51.9)

No 1,158 (52.4) 417 (62.1) 741 (48.1)

Have a job

Yes 254 (11.5) 84 (12.5) 170 (11)

No 1,958 (88.5) 588 (87.5) 1,370 (89)

Paternal educational level

No University studies 1,580 (71.4) 446 (66.4) 1,134 (73.6)

University studies 632 (28.6) 226 (33.6) 406 (26.4)

Maternal educational level

No University studies 1,465 (66.2) 428 (63.7) 1,037 (67.3)

University studies 747 (33.8) 244 (36.3) 503 (32.7)

Resident in Malaga (Capital)

Yes 1,196 (54.1) 383 (57) 813 (52.8)

No 1,016 (45.9) 289 (43) 727 (47.2)

Change of residence

Yes 894 (40.4) 266 (39.6) 628 (40.8)

No 1,318 (59.6) 406 (60.4) 912 (59.2)

Number of flatmates

1 75 (3.4) 27 (4) 48 (3.1)

2–4 1,889 (85.4) 573 (85.3) 1,316 (85.5)

>4 248 (11.2) 72 (10.7) 176 (11.4)

Types of flatmates

Alone 61 (2.8) 24 (3.6) 37 (2.4)

Family 1,487 (67.2) 450 (67) 1,037 (67.3)

Others 664 (30) 198 (29.5) 466 (30.3)

Academic data

Present studies

Undergarduate degree 2,052 (92.8) 615 (91.6) 1,437 (93.3)

Master 135 (6.1) 52 (7.7) 83 (5.4)

Doctorate 25 (1.1) 5 (0.7) 20 (1.3)

Academic field

Art y humanities 341 (15.4) 60 (8.9) 281 (18.3)

Social sciences and law 659 (29.8) 161 (24) 498 (32.4)

Health sciences 453 (20.5) 92 (13.7) 361 (23.4)

Sciences 291 (13.2) 98 (14.6) 193 (12.5)

(Continued)
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On the other hand, the first moderation analysis showed that 
family and social support moderated the relationship between 
psychological distress and the risk of suicide (B = <−0.01, S.E. = 0.001, 
p < 0.001, CI [−0.007, −0.002]). As seen in Figure  2, an effect of 
psychological distress on the risk of suicide was also observed in both 
cases of low levels of family and social support (B = 0.07, S.E. = 0.004, 
CI [0.059, 0.074]), and high levels (B = 0.05, S.E. = 0.003, CI [0.042, 
0.055]). These results reveal that family and social support reduce the 
relationship between psychological distress and the risk of suicide. 
That is to say, even though psychological distress increases the risk of 
suicide, it is reduced through the influence of family and social support.

Finally, the second moderation analysis revealed that resilience 
moderated the relationship between psychological distress and the risk 
of suicide (B = −0.02, S.E. = 0.003, p < 0.001, CI [−0.029, −0.016]). Thus 
a reducing effect of resilience on the relationship of psychological 
distress and the risk of suicide on the low levels of resilience (B = 0.08, 
S.E. = 0.004, CI [0.067, 0.084]), medium (B = 0.57, S.E. = 0.003, CI [0.050, 
0.063]) and high levels (B = 0.04, S.E. = 0.004, CI [0.030, 0.046]; Figure 3).

Discussion

Our study, as far as we know, is the first to provide data on the 
prevalence of suicidal behavior in students from the University of 
Malaga (Spain). We highlight that psychological distress is a risk factor 
for suicidal behavior, while resilience and family and social support 
are linked to a lower risk of suicide.

We can observe that the percentage of women who responded to 
the survey (69.6%) is much higher than the percentage of women 
enrolled in the university (54.8%). This result is in line with Noy (43) 
indicating that women are more likely to participate in this type of 
survey, as well as being more likely to seek help form mental health 
problems than men (44–46).

The results of our study show that the prevalence of suicidal ideation, 
ideas of suicide plans and suicide attempts lifetime, in students from the 
University of Malaga, is higher than those of other studies carried out in 
university students where results obtained were 6–32.7% for ideation, 
2.3–17.5% for ideas of plans and 1.4–4.3% for suicide attempts (9, 47, 
48). In addition, the prevalence reported in our study is much higher 
than that found in a systematic and meta-analysis of European studies 
in the general population (49). However, the prevalence in the last 
6 months are, in general, lower in our study than others (7, 9, 11, 47, 48). 
This may be due to the fact that the other studies measured suicidal 
behavior in the last 12 months while our study covered 6 months which 
was the period from the beginning of the beginning of the academic year 
until the collection of data (6 months later).

Several studies found that the presence or appearance of disorders 
such as depression, anxiety and, substance use during adolescence or 
adulthood, is associated with a greater risk of the onset and persistence 
of suicidal thoughts and behavior (50, 51). In our study, the risk of 
suicide is associated with psychological distress. The results are consistent 
with those of Blasco et al. (12), where the presence of a mood disorder is 
the principal risk factor associated with the appearance and persistence 
of suicidal behavior in students. On the other hand, our results suggest 

TABLE 1 (Continued)

Total Men Women

n  =  2,212 (100%) n  =  672 (30.4%) n  =  1,540 (69.6%)

Engineering and architecture 468 (21.2) 261 (38.8) 207 (13.4)

Academic year

First 391 (17.7) 112 (16.7) 279 (18.1)

Second 526 (23.8) 158 (23.5) 368 (23.9)

Third 509 (23) 143 (21.3) 366 (23.8)

Fourth 456 (20.6) 134 (19.9) 322 (20.9)

Fifth 110 (5) 41 (6.1) 69 (4.5)

Sixth 60 (2.7) 27 (4) 33 (2.1)

N/A 160 (7.2) 57 (8.5) 103 (6.7)

Dedication to study

Full time 1,982 (89.6) 600 (89.3) 1,382 (89.7)

Part time 230 (10.4) 72 (10.7) 158 (10.3)

Modality of classes

Presential 23 (1.1) 9 (1.3) 14 (0.9)

Semi-presential 441 (19.9) 159 (23.7) 282 (18.3)

Online 1,723 (77.9) 499 (74.3) 1,224 (79.5)

N/A 25 (1.1) 5 (0.7) 20 (1.3)

M (DT) M (DT) M (DT)

Grade for University Entrya 10.07 (1.96) 10.04 (2.04) 10.09 (1.92)

Preferred position of the degree 1.4 (1.33) 1.36 (0.95) 1.41 (1.46)

aRange: 0–14.
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TABLE 2 Psychosocial variables and suicidal behavior.

Total Men Women

n  =  2,212 (100%) n  =  672 (30.4%) n  =  1,540 (69.6%)

n (%) n (%) n (%)

Psychologic distressa

Present 1,983 (89.6) 577 (85.9) 1,406 (91.3)

Absent 229 (10.4) 95 (14.1) 134 (8.7)

M (DT) M (DT) M (DT)

Resilienceb 2.83 (0.79) 3.06 (0.77) 2.73 (0.77)

Family/social supportc 19.32 (2.52) 19.19 (2.62) 19.37 (2.47)

n (%) n (%) n (%)

Death wish

Lifetime

Yes 1,118 (50.5) 291 (43.3) 827 (53.7)

No 1,094 (49.5) 381 (56.7) 713 (46.3)

Last 6 months

Yes 673 (30.4) 175 (26) 498 (32.3)

No 1,539 (69.6) 497 (74) 1,042 (67.7)

Ideas of suicide

Lifetime

Yes 744 (33.6) 221 (32.9) 523 (34)

No 1,468 (66.4) 451 (67.1) 1,017 (66)

Last 6 months

Yes 325 (14.7) 105 (15.6) 220 (14.3)

No 1,887 (85.3) 567 (84.4) 1,320 (85.7)

Ideas of suicide plan

Lifetime

Yes 818 (37) 241 (35.9) 577 (37.5)

No 1,394 (63) 431 (64.1) 963 (62.5)

Last 6 months

Yes 300 (13.6) 93 (13.8) 207 (13.4)

No 1,912 (86.4) 579 (86.2) 1,333 (86.6)

Suicide attempt

Lifetime

Yes 127 (5.7) 19 (2.8) 108 (7)

No 2,085 (94.3) 653 (97.2) 1,432 (93)

Last 6 months

Yes 11 (0.5) 4 (0.6) 7 (0.4)

No 2,201 (99.5) 668 (99.4) 1,533 (99.6)

Intentional self-harm injuries

Lifetime

Yes 448 (20.3) 91 (13.5) 357 (23.2)

No 1,764 (79.7) 581 (86.5) 1,183 (76.8)

Last 6 months

Yes 111 (5) 25 (3.7) 86 (5.6)

No 2,101 (95) 647 (96.3) 1,454 (94.4)

M (DT) M (DT) M (DT)

Risk of suicided 0.64 (1.1) 0.6 (1.1) 0.7 (1.1)

Subjective impact of COVID-19 pandemice 2.84 (1.17) 2.73 (1.2) 2.89 (1.16)

n (%) n (%) n (%)

Search for professional help

Yes 758 (34.3) 180 (26.8) 578 (37.5)

No 1,454 (65.7) 492 (73.2) 962 (62.5)

GHQ-12, General Health Questionnaire-12 items; BRS, Brief Resilience Scale; FFS, Family and Friends Scale; C-SRRS, Columbia-Suicide Severity Rating Scale; SITBI, Self-Injurious Thoughts 
and Behaviors Interview. 
aCut-off point: >12.
bRanges: Low (< 3); Medium (3–4.30); High (>4.30).
cRange: 7–21.
dRange: 0–5.
eRange: 0–4.
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that resilience together with family and social support provide a 
protective effect against the risk of suicide. These findings are consistent 
with those found in other studies that show that resilience as much as 
positive relationships with peers and family members are associated with 
a lower probability of the appearance and persistence of suicidal behavior 
in universities (11, 12, 52) and in the general population as a whole (53).

Concerning the impact of the COVID-19 pandemic, being young, 
that is, those aged between 18 and 24, are a prediction factor of 
suicidal thoughts presence (54, 55). In this way, various studies found 
an increase in thoughts of self-harm and suicide among students 
during periods of self-isolation (24, 56). These results are consistent 
with our study which shows a relationship between the risk of suicide 
and the effect that the COVID-19 pandemic has had on the suicide 
behavior of university students.

Finally, it would appear that university students who look for 
professional help are at the most risk of suicide, and as a consequence 
of this, the services that offer psychological and psychiatric help to this 
population should take into account both suicidal behavior in both 
their evaluations and interventions.

Among the strengths of our study, we highlight that, as far as 
we know, this is the only study which measures suicidal behavior of 
students at the University of Malaga (Spain) during the COVID-19 
pandemic. Another strength is the high response to our questionnaire, 
resulting in a representative sample of the study population. In 
addition, our study is sustained by the data of the international Project 
WMH-ICS and in the UNIVERSAL study in Spain, thus expanding 
the scope of the sample to all university students.

Nevertheless, our results are not exempt from limitations and must 
be interpreted with a certain caution. Firstly, even though the situation 
of COVID-19 brings a unique value to the study, this in itself makes it 
extremely difficult to compare results with other studies as the impact 
the pandemic has had on the general population may be giving higher 
scores. On the other hand, our study is limited in time as we have 
collected data only from the last 6 months, which may make 
comparison with other studies difficult. Moreover, participants were a 

TABLE 3 Linear regression coefficients.

Model

Non standardized 
coefficients

Standardized 
coefficients t p Tolerance VIF

B β
Constant 1.83 6.07 <0.001

Gender 0.07 0.03 1.4 0.162 0.87 1.15

Have a job −0.06 −0.02 −0.80 0.422 0.98 1.02

Art and Humanities 0.14 0.04 1.84 0.066 0.62 1.60

Social Sciences and Law −0.01 −0.004 −0.16 0.870 0.55 1.82

Health Sciences 0.05 0.02 0.76 0.449 0.57 1.75

Sciences −0.01 −0.004 −0.16 0.874 0.69 1.44

Grade for university entry −0.01 −0.02 −0.99 0.323 0.96 1.04

Psychological distress 0.05 0.34 14.16 <0.001 0.66 1.52

Resilience −0.12 −0.08 −3.65 <0.001 0.73 1.36

Familiar/social support −0.08 −0.18 −8.88 <0.001 0.90 1.11

Search for professional help 0.29 0.12 6.30 <0.001 0.95 1.05

Subjective impact of COVID-19 pandemic −06 −0.06 −2.93 0.003 0.92 1.09

Dependent variable: suicide risk.

FIGURE 2

Moderation of family and social support on the relationship between 
psychological distress and suicide risk.

FIGURE 3

Moderation of resilience on the relationship between psychological 
distress and suicide risk.
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non-probabilistic sample of university students from different faculties, 
for this reason the validity of our findings may be somewhat hindered 
by this type of sampling approach (57). In addition, we have used self-
report instruments to assess mental health variables, however, as other 
studies have indicated (21, 52, 58, 59) these types of instruments have 
been very important in collecting information during the COVID-19 
pandemic in the university population and, specifically, the study by 
Núñez et  al. (60) demonstrates that the self-report version of the 
C-SSR is a useful instrument for assessing suicidal ideation in 
adolescents, as well as distinguishing between subjects at low and high 
risk of suicide. Finally, it is important to point out that few variables 
were analyzed, and omitted some important ones relating to suicide 
such as substance use, stressful life events or major mental disorders.

In conclusion, our study show links between suicide risk and 
psychological distress, resilience and perceived family and social 
support in college students which indicate that those who present any 
anxiety/depression disorder or symptoms, with a low ability to return 
to normality after suffering a stressful life event and who feel they have 
a poor or no relationship with their relatives, are at a greater risk of 
suicide. One must also take into account that the context of this study 
was the COVID-19 pandemic and this may influence the results, 
aggravating them in comparison with previous studies. For this 
reason, and given the importance of the matter discussed here, it 
would be  necessary to undertake a future study outside of the 
pandemic, as well as periodic studies to measure the risk of suicide.
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Background: Interpersonal Psychotherapy-Adolescent Skills Training (IPT-AST)

is a standardized depression prevention program for adolescents conducted

in campus settings. The purpose of this review is to examine the randomized

controlled trials of IPT-AST for the prevention of adolescent depression in the

past 20 years.

Methods: A systematic search of relevant electronic databases (PubMed, WOS,

Embase, PsycINFO, the Cochrane Library, CNKI and WANFANG DATA) and study

reference lists was conducted. Any study investigating the effectiveness of IPT-

AST in 12- to 20-year-olds with depressive symptoms was eligible. Synthesis was

via narrative summary and meta-analysis.

Results: A total of 6 studies met the inclusion criteria. Meta-analysis results

showed a remarkable improvement in patients’ depressive symptoms after IPT-

AST intervention (WMD = −5.05, 95% CI = −8.11 to −1.98, p < 0.05, I2 = 77%).

Six month follow-up data showed that the intervention outcomes of IPT-AST

remained significant (WMD = −3.09, 95% CI: −5.23 to −0.94, p < 0.05, I2 = 57%).

Conclusion: This meta-analysis showed that IPT-AST was effective in adolescents

with depressive symptoms at post-prevention and at 6-month follow-up.

However, these conclusions are cautious, as they are based on a small number

of studies and the presence of author duplication. Future studies should use

multi-center, large-sample randomized controlled trials to evaluate the efficacy

of IPT-AST for preventing depression in adolescents.

Systematic review registration: https://www.crd.york.ac.uk/prospero/, identifier

CRD42023393047.
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1. Introduction

Adolescent depression is a very common mental illness that
can seriously damage the physical and mental health of adolescents
(1). Epidemiological surveys show that the prevalence of depression
in adolescents ranges from 0.4 to 8.3%, and the prevalence of
depressive symptoms ranges from 22 to 60% (2, 3). The ages of 12 to
17 are the high-risk period for adolescent depression (4). A research
from Lancet also indicates that approximately one in every five
adolescents experiences a depressive episode before the end of
puberty (5). Although medication and psychological therapy are
commonly used to treat depression and they have been proven to
be effective treatments for depression (6–11), evidence suggests that
these treatment methods have been found to work for only about
50–60% (12). Therefore, it is necessary to reduce the incidence of
depression in adolescents and to prevent it.

The Institute of Medicine (IOM) defines prevention as
preventive interventions taken when symptoms have not yet met
diagnostic criteria but are present (13). A randomized controlled
trial in 2021 showed that timely prevention was effective in
reducing depressive symptoms in adolescents (14). Currently,
prevention like psychotherapy and psychoeducation are widely
employed (13). There is evidence that psychotherapy can effectively
prevent depression by alleviating depressive symptoms (15). For
adolescents, many studies have shown that poor interpersonal
relationships are one of the significant factors contributing to the
development of depression in adolescents (16–18). Several studies
support the idea that improving relationships may be an important
breakthrough in alleviating depressive symptoms and preventing
depression (19–21). Interpersonal Psychotherapy - Adolescents
(IPT-A) is precisely an interpersonal relationship-based prevention
and treatment approach for adolescent depression (22, 23) and
focuses on four interpersonal concerns (interpersonal conflicts,
role transitions, grieving reactions, and lack of interpersonal
relationships) in order to reduce depressive symptoms and enhance
interpersonal abilities (24). A meta-analysis showed that IPT-A has
a positive effect on alleviating depressive symptoms and preventing
depression in adolescents (25). However, traditional psychotherapy
such as IPT-A often requires a professional environment, which
makes it difficult for some adolescents to obtain timely and effective
interventions due to reasons such as distance, cost, or stigma (26).

Interpersonal Psychotherapy-Adolescent Skills Training (IPT-
AST) is a school-based preventative approach to manage
depression in adolescents (27). It is based on IPT-A and
emphasizes that schools are an ideal environment for teaching
social skills to adolescents and preventing depression (28). It
advocates for improving adolescents’ understanding of depressive
symptoms and interpersonal relationship problems through
group therapy and psychological education (27). IPT-AST not
only overcomes the limitations of traditional psychotherapy
locations, but also group therapy delivered in school helps
alleviate the adverse effects of cost and shame on adolescents
(28). A meta-analysis showed that implementing depression
prevention programs in school environments helps adolescents
alleviate depressive symptoms and achieve prevention goals (29).
In order to test the effectiveness of IPT-AST in preventing
depression, Annette (30) implemented it on campus in 14
adolescents aged between 14 and 18 years, who had depressive

symptoms but did not meet the diagnostic criteria yet, and
the results showed that IPT-AST could effectively prevent
depression in adolescents, reduce depressive symptoms and
obtain more social support from friends. Therefore, implementing
IPT-AST in school for adolescents who have just developed
depressive symptoms seems to be an effective measure for
preventing depression.

Although IPT-AST has been shown to be effective, the duration
of its effect is unclear. Researchers have formed two different views
based on multiple studies. Some studies suggest that the prevention
effect can last for only 6 months. For example, a randomized
controlled trial showed a significant preventive effect of IPT-AST,
but its effect did not continue beyond 6 months (31). However,
other studies have shown that the preventive effect of IPT-AST can
last for 6 months or even longer. Young compared the prevention
effects of IPT-AST and School Counseling. The results showed that
compared with School Counseling, IPT-AST significantly alleviated
the depressive symptoms of adolescents, and the effects lasted
for 6 months or longer (32). Currently, there is no systematic
review of the duration of prevention effect of IPT-AST. This meta-
analysis will comprehensively examine the preventive and follow-
up effects of IPT-AST on adolescent depression by including as
many randomized controlled trials as possible.

2. Methods

2.1. Protocol and registration

The primary design of present review was registered on
PROSPERO (CRD42023393047), and was conformed to the
Preferred Reporting Items for Systematic Reviews and Meta
Analyses (PRISMA) guidelines regarding evidence selection,
quality assessment, evidence synthesis, and research reporting
[Hutton et al. (33)].

2.2. Search strategy

We use keywords searching in multiple electronic database
from January 1,2000 to October 30,2022. The keywords we used for
searching include Interpersonal Psychotherapy-Adolescent Skills
Training or IPT-AST; and Depression or Depressive symptoms;
and Adolescen∗ or Teen∗ or Youth∗ or Young people and we
also screened reference lists for additional articles. The databases
include PsycINFO; Web of Science; EMBASE; Pubmed; the
Cochrane Library; CNKI and WANFANG DATA.

2.3. Inclusion criteria

Studies that met the following criteria were included in the
selection:

(1) Participants were adolescents (age from 12 to 20 years old),
(2) Depressive symptoms (scoring above cut-off on a standardized

depression rating scale according to the original authors’
definition but does not meet diagnosis of depression),
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(3) IPT-AST or minor modifications of IPT-AST,
(4) Compared to any control conditions,
(5) Randomized controlled trials (RCTs),
(6) When data were duplicated in different studies, newly

published and data-complete studies were selected.

2.4. Outcomes

Because the IPT-AST is a group depression prevention program
conducted on campus, we chose the Center for Epidemiologic
Studies-Depression Scale (CES-D), a widely used self-report
depression measure with strong psychometric properties with
adolescents, to evaluate depression symptoms (34). In the
included studies, the main indicator of efficacy was the difference
in scores on the standardized scale after prevention and at
follow-up.

2.5. Study selection

The search results are extracted and stored in the data
management software. Two reviewers (KWZ and HMX)
independently reviewed the identified studies and derived
data from the enrolled studies. If there is disagreement, it is
resolved through discussion and, if necessary, a third author is
consulted to reach a final decision.

2.6. Data extraction

The outcomes of interest for this review were depression from
validated scales. Two reviewers (KWZ and HMX) independently
extracted the data. Relevant data for each measure was entered
into Stata 14.0. We examined baseline and post-prevention
scores between groups to assess the effectiveness of depression
and follow-up effects. If sufficient data were not available
in the article, the authors were consulted and additional
information requested.

2.7. Assessment of study quality

Two reviewers (KWZ and HMX) independently evaluated
the risk of bias in the enrolled studies using the Cochrane
Collaboration’s Risk of Bias tool (33). The following criteria were
assessed: sequence generation, allocation concealment, blinding of
participants and care providers, blinding of outcome assessors,
incomplete outcome data, selective outcome reporting and other
sources of bias. Each criterion was evaluated as either “high,”
“unclear” or “low” risk of bias according to the Cochrane
Handbook (35).

2.8. Data items

The following study data were drawn: study characteristics
(author, year, study type, follow-up); population characteristics

(sample size, age, gender); experimental conditions (prevention
group, control group); and outcomes (mean and standard error of
scale scores at baseline, post-prevention, and follow-up).

2.9. Statistical analysis

The extracted data was stored in Stata 14.0. Checked for
publication bias by Egger’s test. The Q test and I2 statistic were
used to examine the heterogeneity, with Q > 0.05 and I2

≤ 50%
indicating low heterogeneity. Sensitivity analyses were performed
by removing each eligible study to see whether the significance and
the pooled effect size would be affected.

3. Results

3.1. Selection and inclusion of studies

After searching, a total of 119 studies were retrieved; after
removing duplicates, 46 studies remained. Two reviewers (KWZ
and HMX) performed the initial screening of titles and abstracts,
and 31 were excluded, leaving 15 for full-text screening. Finally,
6 studies were included (Figure 1). 757 participants in total for
all trials, with participants aged 11 to 18 years and predominantly
female, including 366 in the experimental group and 391 in the
control group.

3.2. Study characteristics

Among the six enrolled studies (28, 31, 36–39), the age range of
the participants was 11–16 years with a mean age of 13.77 years
(see Table 1). All studies were conducted in schools, with the
experimental group using IPT-AST, five studies (28, 36–39) using
school counseling or group counseling on campus as a control
group, and one study (31) had a control group without any
prevention approach. The studies all used the CES-D to measure
participants’ depressive symptoms at baseline, post-prevention,
and follow-up. For follow-up, all studies collected data from
participants at 6 months of follow-up, and 2 studies (36, 39)
collected results at 12 months and beyond.

3.3. Risk of bias

The quality of included studies was assessed using the Cochrane
Risk of Bias tool (40), and their results are presented (Figure 2). Five
studies (28, 31, 36, 37, 39) used a random number table method
for random grouping, and one study (38) did not describe the
method of random assignment. Six researches explained allocation
concealment, and subjects and researchers were unable to predict
the outcome of allocation. Five studies (28, 36–39) did not describe
in detail the method of blinding of investigators and subjects, and
there may be bias. Six studies described methods for blinding study
outcome evaluators. Of the follow-up results, five studies (28, 36–
39) reported on the presence of missed visits/withdrawals and the
reasons for missed visits/withdrawals.
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FIGURE 1

Flow diagram for evidence source search. Adapted with permission from (47), licensed under CC BY-NC 2.0.

3.4. Prevention effect of IPT-AST on
adolescents with depression

3.4.1. Depression (post-prevention)
For changes in depressive symptoms after the prevention, the

results of all six studies were pooled for meta-analysis. The results
showed significant improvement in depressive symptoms after the
IPT-AST prevention (WMD = −5.05, 95% CI = −8.11 to −1.98,
p < 0.05). See forest plot in Figure 3.

The results of the meta-analysis of the six trials had a high
heterogeneity (I2 = 77%), which may be due, among other things,
to the small number of included literature.

3.4.2. Depression (follow-up)
Six trials (n = 729) reported depression at 6-month follow-up;

however, 18 individuals were lost to follow-up from prevention.

The results showed a significant follow-up effect of IPT-AST for
depressive symptoms (WMD = −3.09, 95% CI: −5.23 to −0.94;
p < 0.05) and low heterogeneity between studies (I2 = 57%). See
forest plot in Figure 4.

4. Discussion

This is the first meta-analysis evaluating the preventive
and follow-up effects of IPT-AST on adolescent depression. By
summarizing six studies, we found that IPT-AST as a preventative
approach was effective in adolescents with depressive symptoms at
post-prevention and at a 6-month follow-up. IPT-AST delivered in
school overcomes the limitations of traditional treatment settings
making it more accessible and promoted (27, 28). Adolescents
are more familiar with and accepting of the school environment,
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References Participants Age
mean

Prevention Control Outcome
measures

Design Follow-up
length

Country,
setting

Post severity of
CES-D mean

(SD)

Young et al. (35) n = 174 14.01 (1.22) IPT-AST involves 2 initial individual
sessions and 8 weekly 90-min group
sessions

GC CES-D RCT 6 months America middle
and high schools

8.97 (7.79)

Young et al. (47) n = 174 14.01 (1.22) IPT-AST involves 2 initial individual
sessions and 8 weekly 90-min group
sessions

GC CES-D RCT 6 months America middle
and high schools

9.68 (7.82)

Young et al. (36) n = 41 13.4 (1.2) IPT-AST involves 2 initial individual
sessions and 8 weekly 90-min group
sessions

SC CES-D RCT 6 months America 9.75 (7.04)

Young et al. (37) n = 41 13.37 (1.19) IPT-AST involves 2 initial individual
sessions and 8 weekly 90-min group
sessions

SC CES-D RCT 6 months America 6.30 (5.36)

Horowitz et al.
(31)

n = 268 14.43 (0.7) IPT-AST involves 2 initial individual
sessions and 8 weekly 90-min group
sessions

Control CES-D RCT 6 months America
suburban/rural
high schools

17.42 (11.55)

Young et al. (28) n = 41 13.4 (1.2) IPT-AST involves 2 initial individual
sessions and 8 weekly 90-min group
sessions

SC CES-D RCT 6 months America
Catholic schools

6.3 (5.4)

IPT-AST, Interpersonal Psychotherapy-Adolescent Skills Training; GC, group counseling; SC, school counseling; CES-D, the self-report Center for Epidemiologic Studies–Depression Scale.
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FIGURE 2

Risk-of-bias chart for studies included in the quantitative analysis.

FIGURE 3

Forest plot showing the outcome of depressive symptoms after prevention.

FIGURE 4

Forest plot showing the outcome of depressive symptoms at follow-up.

so the prevention is easier to carry out there than in hospitals,
treatment rooms, and other settings. In addition, IPT-AST focuses
on interpersonal relationships which may be a key reason for its
effectiveness in preventing depression in adolescents (5). IPT-AST
encourages adolescents to practice social skills on campus, which
allows them to cope with the interpersonal problems in daily life
and maintain the preventive effects. These findings will provide
school mental health educators and psychotherapists with new
ideas for preventing depression in adolescents.

However, there are several limitations to this study which
require caution in interpreting the results. Firstly, IPT-AST was
exclusively evaluated in a limited number of schools within the

United States; therefore, it is necessary to verify its efficacy in
managing adolescent depression symptoms across diverse settings
(beyond merely school-based environments) and cultural contexts
in future research. Second, five of the six studies included in
the meta-analysis belonged to the same research team, but these
studies were not conducted at the same time and did not use
the same participants and its data; therefore, these studies can be
considered as different studies included in the meta-analysis. It is
possible that the fact that IPT-AST is in an emerging phase has
led to this situation, but this situation may also potentially limit
the generalizability of our study findings. Therefore, it should be
further explored in future studies. Third, the included studies did
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not examine the factors (age, country, ethnicity, etc.) that may
influence the effectiveness of IPT-AST prevention, so these factors
could be further explored in future studies.

Undoubtedly, the current research has systematically
evaluated the preventive and follow-up effects of Interpersonal
Psychotherapy-Adolescent Skills Training (IPT-AST), and has
affirmed its effectiveness within a certain scope. With the outbreak
of COVID-19, the concern for physical health has reached a new
level along with the concern for mental health. Mental health
concerns and research on adolescent populations have increased
subsequently (41). One study (42) compared the psychological
changes of adolescents before and after the epidemic and noticed
that negative emotions among adolescents had significantly
increased after the outbreak of the epidemic. Recent studies have
also found that the incidence of depression among adolescents
has increased during the spread of COVID-19 (43, 44). Therefore,
it is crucial to timely prevent adolescent depression and reduce its
incidence during this period. IPT-AST can meet this social demand,
because it is a group-based depression prevention approach
in a campus setting that greatly overcomes the limitations of
traditional treatments and increases the efficiency and prevalence
of depression prevention (13, 27, 45, 46).

5. Conclusion

This meta-analysis showed that IPT-AST was effective in
adolescents with depressive symptoms at post-prevention and at 6-
month follow-up. However, these conclusions are cautious, as they
are based on a small number of studies and the presence of author
duplication. Future studies should use multi-center, large-sample
randomized controlled trials to evaluate the efficacy of IPT-AST for
preventing depression in adolescents.
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Introduction: Internet addiction (IA) is common among adolescents and may 
have severe consequences. This study aimed to investigate the prevalence and 
factors associated with IA among middle school students of Hunan Province, 
China. Relevance between IA and childhood trauma was also explored.

Methods: One thousand six hundred ten students were enrolled in this cross-
sectional study. Data collected included demographics; internet addiction 
(revised-Chen internet addiction scale); childhood trauma (CTQ-SF); depression, 
anxiety, and stress symptoms (DASS-21); suicidal behaviors, as well as non-
suicidal self-injury (NSSI). Cramer’s V analysis, univariable logistic regression 
and multivariable logistic regression were used for associations and identifying 
independent relevance of IA, respectively.

Results: The prevalence of IA was 12.8%. Cramer’s V analysis showed that IA was 
associated with emotional abuse, emotional and physical neglect, NSSI, suicidal 
behaviors, stress, anxiety and depressive symptoms, physical disorder history. 
Regression analysis showed that IA was independently associated with emotional 
neglect (OR  =  3.062, 95% CI: 2.083, 4.501, p  <  0.001); physical neglect (OR  =  2.328; 
95% CI: 1.590, 3.409, p  <  0.001); depressive symptoms (OR  =  2.218, 95% CI: 1.467, 
3.353, p  <  0.001) nationality (OR  =  1.888, 95% CI: 1.034, 3.447, p  =  0.006) and age 
(OR  =  1.253, 95% CI: 1.066, 1.471, p  =  0.006).

Discussion: IA is common among middle school students. Attention should 
be paid to students with childhood trauma since they have a higher risk for IA, 
which may increase the risk for suicidal behaviors.

KEYWORDS

internet addiction, childhood trauma, adolescents, suicidal behaviors, cross-sectional 
study

1. Introduction

Internet addition (IA), which manifests as repeated or excessive use of the internet usually 
accompanied by a strong and irresistible desire to use the internet frequently, has gained more 
and more attention for the negative consequences it brings. In order to encourage more research 
and experience on IA, the American Psychiatric Association and the World Health Organization 

OPEN ACCESS

EDITED BY

Iman Permana,  
Muhammadiyah University of Yogyakarta, 
Indonesia

REVIEWED BY

Poh Ying Lim,  
Putra Malaysia University, Malaysia  
Yong Zhang,  
Tianjin Anding Hospital, China

*CORRESPONDENCE

Xueping Gao  
 xuepinggao@csu.edu.cn  

Yanmei Shen  
 ymshen@csu.edu.cn

†These authors have contributed equally to this 
work and share first authorship

RECEIVED 23 February 2023
ACCEPTED 04 August 2023
PUBLISHED 17 August 2023

CITATION

Fan T, Twayigira M, Song L, Luo X, Huang C, 
Gao X and Shen Y (2023) Prevalence and 
associated factors of internet addiction among 
Chinese adolescents: association with 
childhood trauma.
Front. Public Health 11:1172109.
doi: 10.3389/fpubh.2023.1172109

COPYRIGHT

© 2023 Fan, Twayigira, Song, Luo, Huang, Gao 
and Shen. This is an open-access article 
distributed under the terms of the Creative 
Commons Attribution License (CC BY). The 
use, distribution or reproduction in other 
forums is permitted, provided the original 
author(s) and the copyright owner(s) are 
credited and that the original publication in this 
journal is cited, in accordance with accepted 
academic practice. No use, distribution or 
reproduction is permitted which does not 
comply with these terms.

TYPE Original Research
PUBLISHED 17 August 2023
DOI 10.3389/fpubh.2023.1172109

250

https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
http://crossmark.crossref.org/dialog/?doi=10.3389/fpubh.2023.1172109&domain=pdf&date_stamp=2023-08-17
https://www.frontiersin.org/articles/10.3389/fpubh.2023.1172109/full
https://www.frontiersin.org/articles/10.3389/fpubh.2023.1172109/full
https://www.frontiersin.org/articles/10.3389/fpubh.2023.1172109/full
https://www.frontiersin.org/articles/10.3389/fpubh.2023.1172109/full
mailto:xuepinggao@csu.edu.cn
mailto:ymshen@csu.edu.cn
https://doi.org/10.3389/fpubh.2023.1172109
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://doi.org/10.3389/fpubh.2023.1172109


Fan et al. 10.3389/fpubh.2023.1172109

Frontiers in Public Health 02 frontiersin.org

have emphasized its importance by including internet gaming disorder 
in section III of the Diagnostic and Statistical Manual of Mental 
Disorders-5th Edition as well as including Gaming Disorder and the 
International Classification of Diseases 11th Edition. A growing 
number of studies favor the view that internet addiction is an umbrella 
term for various types of internet-based behavioral addiction, and a 
recent study has suggested a common neurobiological vulnerability 
across problematic internet use behaviors rather than a diverse 
neurocognitive profile for internet gaming disorder (1).

Excessive internet use has brought about a series of negative 
consequences such as behavioral problems and psychiatric disorders 
(2, 3), pathological social withdrawal (4), involvement in cyberbullying 
(5), substance use disorders (6, 7). Adolescents are particularly 
vulnerable to harm from the internet because they lack proper 
cognition and sufficient control over their behavior (8). According to 
recent statistics, the number of internet users in China was 989 million 
by December 2020, accounting for about one fifth of the global 
internet users, and the group under the age of 20 accounted for about 
16.6%, while the internet penetration rate among adolescents reached 
93.1% (9). Given the significant negative consequences of excessive 
internet use and the vulnerability of adolescents to harm from the 
internet, a better understanding of the risk factors and other clinical 
relations of internet addiction is needed to enlighten prevention and 
intervention efforts.

One important risk factors of internet addition might 
be childhood trauma. Childhood trauma has been defined as the 
supreme prognosticator of lifetime mental disorders (10, 11), and it 
has a well-documented impact on development and the eventual 
functional sequelae across the lifespan (12). Research has shown that 
a history of childhood traumatic experiences may be as common 
among people with IA as among people with substance dependence 
(13). Studies have demonstrated that childhood trauma might have 
significant impact on adolescents’ internet gaming disorder mediated 
through anxiety and depression (14). Moreover, a previous study 
showed that childhood trauma has significant effects on suicidal 
ideation mediated through internet addiction in Chinese university 
students (15).

Previous research has also shown that age, sex, insomnia, stress, 
anxiety, depression, family relationships and suicidal behavior are 
associated with internet addiction, and suicidal behavior has 
undoubtedly attracted more attention due to its dire consequences 
(16). Studies have established that internet addition is associated with 
increased suicidality (17); for instance, previous study among college 
students discovered a 21.4% prevalence of suicide attempts among 
internet addiction participants (18). Depression and anxiety in 
relation to internet addition has also received significant attention in 
previous research, showing that depression and anxiety may predict 
adolescent internet addiction (19).

Although a considerable amount of research has been done on IA, 
there have been few studies on the degree of association between 
childhood trauma and IA among adolescents. In addition, the existing 
research has only considered specific types of abuse, with few studies 
examining the association with neglect (emotional and physical), and 
others have only identified emotional and physical abuse to be related 
with IA (20). Therefore, the purpose of this study was to estimate the 
prevalence of internet addiction among middle school students in 
Hunan Province and to explore the factors associated with internet 
addiction, particularly exploring the relationship between internet 

addiction and childhood trauma as well as suicidal behaviors. 
We hypothesized that IA would be associated with the four types of 
childhood trauma assessed in this study (childhood emotional and 
physical abuse, childhood emotional and physical neglect), 
additionally, we  expect that IA would be  associated with suicidal 
behaviors, non-suicidal self-injury (NSSI), depressive, stress and 
anxiety symptoms.

2. Methods

2.1. Study design and sample

To assess prevalence and factors associated with internet addiction 
among Chinese adolescents, this study employed an observational 
cross-sectional design. One thousand seven hundred eighty-five 
students from a middle school in Changsha, Hunan province, China, 
were selected to participate in the study with a cluster sampling 
method. In November 2020, the purpose of the present study was 
explained to students and their primary caregivers, they were 
informed of the right to take part in this study or to withdraw at any 
time, and after signing an electronic informed consent, the students 
anonymously filled out the self-report questionnaires online via a 
widely used social media platform (WeChat, Tencent Inc., China) or 
via a computer. The inclusion criteria included: (1) students aged 
12–18. (2) Students who did not have serious physical illness, who 
were able to read and understand the questions or able to understand 
the contents of the questionnaire read to them by the parent or 
researcher and answer accordingly. Exclusion criteria included: (1) 
students whose parents and themselves refused to sign the informed 
consent form to participate in the study. (2) Students with any other 
problems and were therefore unable to complete the questionnaire. 
The calculation of sample size was performed using software G*Power, 
with a parameter set as: two tails, odds ratio = 1.5, α err prob. = 0.05, 
1 − β err prob. =0.95, prop discordant pairs = 0.3. The computed result 
is: 1,090, to compensate for possible dropout, incomplete data, and 
other research-related problems, we  select a middle school which 
includes over 1,090 students with a cluster sampling method. One 
hundred seventy-five students were excluded due to not meeting the 
inclusion criteria or due to incomplete data. Therefore, 1,610 students 
(mean age 14, 52.6% boys, 47.4% girls) were included in the final 
analysis. Prior to the commencement of this study, the research 
proposal was approved by the Ethics Committee of Xiangya Second 
Hospital, Central South University, Changsha, China, and the ethics 
approval number was 009, all the participants included in the study 
and their primary caregivers signed informed consent forms.

2.2. Measures

2.2.1. Demographics
Socio-demographic data included gender, age, nationality, 

physical disorder history, mental disorder history, family history of 
mental disorders (FHMD).

2.2.2. Internet addiction
The short form 19-item revised Chen internet addiction scale 

(CIAS-R) (21) was used to measure internet addiction. This is a 19 
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item self-rating scale, with a four-point Likert’s scale ranging from 1 
(“does not match my experience at all”) to 4 (“definitely matches my 
experience”). The scale has four subscales: (1) “compulsive use and 
withdrawal symptoms”; (2) “tolerance”; (3) “interpersonal and health-
related problems”; and (4) “time management problems.” The higher 
the total score, the more severe the internet addiction. Participants 
with a CIAS-R score of 46 or more were classified as the internet 
addiction group (IA group), and participants with a CIAS-R score less 
than 46 was divided in to the control group (Controls). This scale is 
commonly used to assess internet addiction among Chinese 
populations, and has shown good psychometric properties in college 
students (22), as well as among adolescents in china, with an 
Cronbach’s alpha of the total score of 0.97 among Chinese adolescents 
in a previous study (23).

2.2.3. Childhood trauma
We utilized a Chinese version of childhood trauma questionnaire-

short form (CTQ-SF), a 28-item retrospective self-report scale which 
is developed by Bernstein in 2003 and translated into Chinese by 
He  in 2019 (24, 25), to assess the maltreatment experienced by 
participants during their childhood. There are 5 subscales for evaluate 
physical abuse, sexual abuse, emotional abuse, emotional neglect, and 
physical neglect respectively, using a 5-point Likert’s scale. The higher 
the scores for both the total score and the individual subscales, the 
greater the severity of problem is. In our study, sexual abuse subscale 
was excluded given the sensitivity of these items in this population. In 
much of Chinese society, sex that involves children and adolescents is 
sensitive, therefore, it is difficult and often objected to ask children sex 
related questions and poses the challenge of getting accurate answers 
from the participants. These cutoff scores were used to indicate the 
presence of each of the four forms of maltreatment: emotional neglect 
≥10, emotional abuse ≥9, physical abuse ≥8, physical neglect ≥8. 
Participants who scored higher than the cutoff score in at least one of 
the subscales were categorized as maltreated (26). This scale had been 
widely used among Chinese children and adolescents, showing good 
reliability (27).

2.2.4. Depression, anxiety and stress symptoms
Negative emotional symptoms of depression, anxiety and stress 

were assessed using the Chinese version of the 21-item depression 
anxiety stress scale (DASS-21) (28, 29). The scale is divided into 3 
subscales of depression, anxiety, and stress, with each scale comprising 
of 7 items. Each of the 21 items is rated on 4-point Likert’s scale, 
measuring the extent to which the symptom has been experienced in 
the past week, from 0 (did not apply to me at all) to 3 (applied to me 
very much, or most of the time). Higher scores indicate more 
emotional symptoms experienced in the past week. DASS-21 has been 
widely used to assess negative symptoms, and the Chinese version has 
shown good reliability across different populations (30).

2.2.5. Suicidal behaviors and NSSI
Lifetime suicide ideation was assessed using the question: “Have 

you ever seriously thought about taking your own life? (Yes/No)”; one 
question was used to assess lifetime suicide plan: “Have you ever made 
a plan about how you would commit suicide? (Yes/No)”; and lifetime 
suicide attempt was assessed using the question: “Have you ever tried 
to take your own life? (Yes/No) If the participants answered any of the 
questions affirmatively, a follow up question about the frequency 

during the past 12 months was asked, 1 (zero); 2 (once); 2 (twice); 3 
(more than twice). These questions have shown good reliability in 
previous studies (31).

Non suicidal self-Injury was assessed using the question “In the 
past 12 months, have you intentionally hurt yourself, but not for the 
purpose of taking your own life?” Several methods of self-injury were 
listed as examples, such as “hit yourself,” “pulled your own hair,” 
“banged your head against something hard,” “pinched yourself,” 
“scratched yourself,” “bit yourself,” burned yourself, “cut yourself or 
“other methods” (32). Participants provided a yes or no answer, and if 
affirmatively answered, they were to indicate which methods they had 
engaged in. This question has shown good reliability in previous 
research and among Chinese adolescents (33).

2.3. Statistical analysis

Chi square test was used to compare group difference for 
categorical variables, Kolmogorov–Smirnov test was utilized to test 
the normal distribution and revealed that none of the data conforms 
to normal distribution, therefore, nonparametric test Mann–whitney 
U test was used for group comparisons of continuous variables. 
Cramer’s V analysis was performed to examine relevance existing 
between internet addition and other parameters. Univariable logistic 
regression and multivariable logistic regression was utilized to 
examine factors independently associated with internet addiction 
among children and adolescents in this study. To selected variables of 
multivariable logistic analysis, we used an online tool to conducted a 
directed acyclic graph1 to filter variable, afterwards, we conducted a 
univariable regression analysis, incorporating significant variables into 
multivariate regression analysis. All statistical analysis were done 
using SPSS (Version 23.0 IBM, Inc., Chicago, IL), and the significance 
level was set at 0.05, two tailed. To control for confounding variables, 
all the variables were included in the Univariable and multivariable 
logistic regression model.

3. Results

This study employed Cramer’s V analysis, univariable and 
multivariable logistic regression to assess the impact of FDMH, 
mental disorder history, physical disorder history, age, anxiety, 
depression, gender, nationality and CTQ on the occurrence of IA in 
the study participants. The Box-Tidwell method was used to test the 
linearity between continuous independent variables and the logit 
transformation of the dependent variable. A total of 8 variables were 
included in the linear test, with a significance level of 0.00625 after 
Bonferroni correction. The results of the linear test indicated a linear 
relationship between all continuous independent variables and the 
logit transformation of the dependent variable. Out of the 1,610 
observations, there were 67 studentized residuals exceeding 2.5 times 
the standard deviation, but they were retained in the analysis. 
Ultimately, the logistic regression model obtained statistical 
significance with a chi-square value of 179.662 and a value of p less 

1 http://www.dagitty.net/dags.html#
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than 0.001. The model achieved a correct classification rate of 87.0% 
for the study participants. The sensitivity of the model was 2.9%, 
specificity was 99.3%, the positive predictive value was 37.5%, and the 
negative predictive value was 87.5%. Among the included variables, 
age, ethnicity, depression, and two neglect factors from the CTQ scale 
demonstrated statistical significance. In adolescents, for every 
one-year increase in age, the risk of IA increased by 12.5%.

The prevalence of IA was 12.8% (male, 58.3%; female, 41.7%) in 
this study. Comparing the demographics and clinical characteristics 
among students with and without IA, the results indicated significant 
disparities in nationality, age, non-suicidal selinjury (NSSI), suicidal 
ideation, suicidal plans, suicidal attempts, stress, anxiety, depression, 
and all dimensions of childhood trauma, with the exception of 
physical abuse (Table 1). In univariable analysis, participants with IA 
were more likely to be of a minority nationality (OR = 1.853, 95% CI: 
1.063, 3.228, p = 0.029), older (OR = 1.236, 95% CI: 1.060, 1.441, 
p = 0.007), and more likely to report higher levels of depressive 
(OR = 2.899, 95% CI: 2.152, 3.906, p < 0.001), and anxiety symptoms 
(OR = 1.934, 95% CI: 1.430, 2.615, p < 0.001) during the past week, and 
they were more likely to affirm a history of childhood physical abuse 
(OR = 1.817, 95% CI: 1.131, 2.918, p = 0.014), emotional abuse 
(OR = 2.258, 95% CI: 1.491, 3.420, p < 0.001), physical neglect 
(OR = 4.595, 95% CI: 3.389, 6.230, p < 0.001), and emotional neglect 
(OR = 5.627, 95% CI: 4.135, 7.657, p < 0.001). There were no statistically 
significant differences between participants with IA and controls in 
the following variables: gender (OR = 0.770, 95% CI: 0.572, 1.035, 
p = 0.083), history of physical disorder (OR = 1.214, 95% CI: 0.857, 
1.720, p = 0.275) or mental disorder (OR = 1.367, 95% CI: 0.297, 6.282, 
p = 0.688), family history of mental disorder (OR = 0.680, 95% CI: 
0.087, 5.340, p = 0.714).

Further, for variables that have passed the chi square test, Cramer’s 
V analysis indicated significant correlations existing between internet 
addiction and the following parameters: NSSI (Cramer’s V = 0.18), 
suicidal ideation (Cramer’s V = 0.235), suicidal plans (Cramer’s 
V = 0.166), suicidal attempts (Cramer’s V = 0.163), emotional abuse 
(Cramer’s V = 0.171), emotional neglect (Cramer’s V = 0.271), physical 
neglect (Cramer’s V = 0.208), stress (Cramer’s V = 0.252), anxiety 
(Cramer’s V = 0.226), depression (Cramer’s V = 0.291), and and 
surprisingly, correlation between IA and physical abuse (Cramer’s 
V = 0.085), age (Cramer’s V = 0.118), nationality (Cramer’s V = 0.055) 
is weak (Figure 1).

Finally, after controlling for confounding factors, the following 
variables remained independently associated with IA in ultivariable 
logistic regression analysis: emotional neglect (OR = 3.062, 95% CI: 
2.083, 4.501, p < 0.001); physical neglect (OR = 2.328; 95% CI: 1.590, 
3.409, p < 0.001); depressive symptoms (OR = 2.218, 95% CI: 1.467, 
3.353, p < 0.001) nationality (OR = 1.888, 95% CI: 1.034, 3.447, 
p = 0.006) and age (OR = 1.253, 95% CI: 1.066, 1.471, p = 0.006) 
(Table 2).

4. Discussion

In summary, the prevalence of IA among Hunan middle school 
students in the current study was 12.8% (male, 58.3%; female, 41.7%). 
Age, childhood emotional neglect, childhood physical neglect and 
depressive symptoms were independently associated with IA. The 

study also found that there were significant associations existing 
between IA and childhood trauma (except for physical abuse), anxiety 
symptoms, depressive symptoms, stress symptoms, NSSI, suicidal 
ideation, suicidal plans and suicidal attempts.

The prevalence of IA differs across different countries, a meta-
analysis involving 113 epidemiologic studies and covering 693,306 
participants from 31 nations showed an IA prevalence of 7.02%, 
among them, the prevalence rate varies significantly, ranging from as 
low as 1% to as high as 38.2% across different countries (34). 
Nevertheless, it is essential to exercise caution when making direct 
comparisons of these findings, given the variations in independent 
standards and sampling methodologies. A comprehensive meta-
analysis conducted on 122,454 Chinese college students revealed an 

TABLE 1 Demographics and clinical characteristics of participants with 
and without internet addiction.

Variable IA 
(n =  206)

Controls 
(n =  1,404)

χ2/Z

Gender

 Male, n (%) 120 (58.3) 727 (51.8) 3.018¶

 Female, n (%) 86 (41.7) 677 (48.2)

Nationality

 Han, n (%) 189 (91.7) 1,339 (95.4) 4.878¶,*

 Other, n (%) 17 (8.3) 65 (4.6)

Age (years), means ± s 13.28 ± 1.057 13.08 ± 0.937 −2.500§,*

Physical disorder history, n (%) 48 (23.3) 281 (20.0) 1.194¶

Mental disorder history, n (%) 2 (1.0) 10 (0.7) 0.162¶

FHMD*, n (%) 1 (0.5) 10 (0.7) 0.136¶

NSSI, n (%) 53 (25.7) 217 (15.5) 13.581¶,†

Suicidal ideation, n (%) 84 (40.8) 284 (20.2) 43.019¶,†

Suicidal plans, n (%) 46 (22.3) 131 (9.3) 31.024¶,†

Suicide attempts, n (%) 33 (16.0) 92 (6.6) 22.481¶,†

DASS, means ± s 20.20 ± 16.000 12.92 ± 12.023 −5.982§,†

 Stress symptoms, means ± s 7.33 ± 5.717 4.76 ± 4.367 −5.989§,†

 Stress n (%) 85 (41.3) 324 (23.1) 31.350¶,†

 Anxiety, means ± s 6.26 ± 5.330 4.35 ± 4.259 −4.689§,†

 Anxiety, n (%) 130 (63.1) 659 (46.9) 18.795¶,†

 Depression, means ± s 6.61 ± 5.803 3.80 ± 4.383 −6.795§,†

 Depression, n (%) 118 (57.3) 444 (31.6) 52.047¶,†

CTQ, means ± s 42.08 ± 10.529 31.47 ± 10.991 −12.084§,†

 Emotional abuse, means ± s 8.54 ± 4.338 7.31 ± 3.353 −3.450§,**

 Emotional abuse, n (%) 34 (16.5) 113 (8.0) 15.484¶,†

 Physical abuse, means ± s 6.43 ± 2.586 6.06 ± 2.263 −1.801§

 Physical abuse, n (%) 24 (11.7) 95 (6.8) 6.26¶,*

 Emotional neglect, means ± s 16.71 ± 6.696 10.39 ± 5.737 −12.221§,†

 Emotional neglect, n (%) 128 (62.1) 317 (22.6) 140.551¶,†

 Physical neglect, means ± s 10.39 ± 3.352 7.71 ± 3.040 −10.577§,†

 Physical neglect, n (%) 125 (60.7) 353 (25.1) 108.68¶,†

FHMD, family history of mental health. In vertical row of χ2/Z, §represents the result of 
Mann–Whitney U test, ¶means conducted chi square; *p < 0.05, **p < 0.01, †p < 0.001.
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overall prevalence of 11.3% for IA, which the numerical value are 
slightly lower when compared to the results of our research, with the 
specific rates of 9.3%, 11.2% and 14% when employing different 
assessment tools such as the 10-item modified Young diagnostic 
questionnaire, the 20-item internet addiction test and the 26-item 
Chen internet addiction scale, respectively (35). In addition, there are 

no uniform diagnostic criteria for IA despite its high recognition in 
DSM-V; therefore, variations in the diagnostic criteria could 
be another possible origin of differences in the prevalence since gold 
standard criteria are unavailable (36). Moreover, being male is a 
significant predictors of IA among Chinese adolescents (37). Lastly, 
the growing number of computer users resulting from the 
advancement of science and technology may also contribute to the 
higher prevalence rates observed in more recent studies (38). It is 
crucial and urgent for researchers and clinical doctors to apply 
common concepts when conducting IA research and to develop gold-
standard measurement tools.

This study also conducted analysis on relevance between IA and 
childhood trauma, and to the best of our knowledge, this is the first 
study to include this analysis. The results revealed a association 
between IA and the four types of childhood trauma except for 
physical abuse included in the study, and the relevance was especially 
stronger for neglect. Based on previous research, experiencing 
childhood trauma is not only associated with a variety of mental 
health problems such as conduct disorders, alcohol dependence, self-
harm, suicide attempt (39), depressive symptoms (40), psychosis (41), 
but also with IA. A previous study on internet gaming disorder 
revealed that childhood trauma is associated with adolescents’ 
internet gaming disorder through anxiety and depression (42), and 
similarly, another study showed an indirect relationship between 
children’s emotional trauma and internet gaming disorder through 
depressive symptoms (43). Moreover, as previously highlighted that 
there is a significant association of childhood trauma and the risk of 
suicidal ideation and attempted suicide (44), studies have shown that 
IA have a striking mediating effect on in this association (15). The 
Cramer’s V analysis also revealed a relevance between IA and NSSI, 
suicidal ideation, suicidal plan, suicide attempt, depressive symptoms 
and anxiety symptoms. These findings align with prior research. A 
study in Chinese adolescences indicate a correlation between IA and 
NSSI, suggest that this association was similar among both male and 
female adolescents (45). The literature has also described the 
relationship between IA and suicidal behavior. A study has specifically 
indicated that the relationship between internet use and self-harm/
suicidal behavior is particularly connect to IA (46). Another study 
proposed that insomnia and emotional problems may serve as 
potential explanations for the association between IA and suicidal 
behavior (47). The distinctive neuro-developmental plasticity 
experienced during adolescence renders young individuals 
susceptible to the harmful impacts of internet addiction (IA) on their 
mental well-being. Conditions like bipolar disorder, affective 
disorders, social anxiety disorders, major depression, and other 
related mental health disorders have been found to be associated with 
IA (8, 48).

As for the factors independently associated with IA, there were some 
differences in the findings of the current study from previous studies with 
regards to childhood trauma. The results indicate that both childhood 
emotional neglect and childhood physical neglect were independently 
associated with IA. This finding differs from several previous studies, 
which emphasize the importance of abuse in predicting IA. Possible 
reasons are as follows: Firstly, the different nationalities, ages, cultural and 
education background of the participants may be  one possible 
explanation. A study conducted among Turkish college students suggested 
that among all the types of childhood trauma, emotional abuse seems to 

FIGURE 1

Cramer’s V analysis between IA and other variables. The dashed line 
is used to distinguish the degree of association, with significant 
values above the dashed line and insignificant values below it.

TABLE 2 Multivariable logistic regression analysis of IA and clinical 
characteristics.

Variable B S.E. Wald OR (95% CI) p

Age 0.225 0.082 7.528 1.253 (1.066, 1.471)** 0.06

Nationality

Han Reference

Other 0.635 0.307 4.280 1.888 (1.034, 3.447)* 0.039

Emotional abuse

No Reference

Yes 0.011 0.266 0.002 1.011 (0.600, 1.704) 0.968

Physical abuse

No Reference

Yes −0.353 0.297 1.413 0.702 (0.392, 1.258) 0.235

Emotional neglect

No Reference

Yes 1.119 0.197 32.399 3.062 (2.083, 4.501)† 0.000

Physical neglect

No Reference

Yes 0.845 0.195 18.878 2.328 (1.590, 3.409)† 0.000

Anxiety

No Reference

Yes 0.119 0.211 0.308 1.124 (0.744, 1.699) 0.579

Depression

No Reference

Yes 0.797 0.211 14.272 2.218 (1.467, 3.353)† 0.000

Only significant variables in univariable regression analysis were included in multivariable 
regression; *p < 0.05, **p < 0.01, †p < 0.001. For multivariable logistic regression model, the 
constant is −1.919 (p < 0.001), R2 is 179.662, Hosmer and Lemeshow test is p = 0.462, 
omnibus test is p < 0.001.
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be the main predictor of risk severity of IA (20). Secondly, geographical, 
and economic factors could influence variations in childhood 
maltreatment estimates around the world and hence affect the detection 
of an association. For example, in a 2016 study, countries such as 
Netherlands, United  Kingdom presented the lowest maltreatment 
estimates, and further, high-income countries presented lower physical 
neglect estimates in comparison to low-or middle-income countries (49). 
A recent study among Chinese adolescents also found that emotional 
neglect and physical neglect were more most common among Chinese 
adolescents, similar to the current study (50). Finally, the variations 
among these findings could be due to different methodologies or scale 
selection. For example, one study conducted in Chinese middle school 
students which used Young’s internet addiction scale, while the current 
study used the revised Chen internet addiction scale, showed that physical 
abuse was a potential risk factor (51). In addition to childhood trauma, 
our study also confirmed that depression, age, and nationality are 
independently associated with IA, consistent with previous studies.

Certainly, there are some limitations in this study. Firstly, since this 
study had a cross-sectional design, it is crucial to acknowledge that causal 
relationships could not be established. To delve deeper into causality, it is 
imperative to conduct follow-up studies using a longitudinal design. 
Moreover, specifically examine of potential mediating or moderating 
effects of IA between childhood trauma and suicidal ideation, depressive 
symptoms should be conduct in future studies. By doing so, we can gain 
a more comprehensive understanding of the underlying mechanisms 
involved. Secondly, data was collected using self-report measures; 
therefore, recall bias could produce potential estimation errors. Thirdly, 
the sample in the current study was from one middle school; therefore, 
the findings might not be generalizable to all adolescent in Hunan, China. 
Fourthly, this study utilized a cluster sampling method and enrolled all 
the students from one middle school, future studies should employ more 
schools and higher standards of epidemiological investigation methods 
to improve the representativeness. Despite these limitations, this is the 
first study to directly evaluate the correlation between IA and 
childhood trauma.

It can be  concluded that IA is rifeness among adolescents in 
Hunan province, china. In this study, students who were older, of a 
minority nationality, or with a history of childhood emotional neglect, 
childhood physical neglect, suicidal ideation and depression were 
more likely to be addicted to the internet. The results also revealed a 
correlation between IA and childhood trauma, as well as a correlation 
with suicidality, NSSI, depression, anxiety. Adolescents with a history 
of childhood trauma may have an increased risk of mental illnesses, 
problematic internet use and suicidality. People are strongly influenced 
by the environment they grow up in; therefore, providing more care, 
protection, and guidance to children may be the key to improving 
adolescents’ mental health.
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Background: The prevalence of mental distress is common for medical students

in China due to factors such as the long duration of schooling, stressful

doctor-patient relationship, numerous patient population, and limited medical

resources. However, previous studies have failed to provide a comprehensive

prevalence of these mental disorders in this population. This meta-analysis aimed

to estimate the prevalence of common mental disorders (CMDs), including

depression, anxiety, and suicidal behaviors, among medical students in China.

Methods: We conducted a systematic search for empirical studies on the

prevalence of depression, anxiety, suicide attempt, suicide ideation, and suicide

plan in Chinese medical students published from January 2000 to December

2020. All data were collected pre-COVID-19. The prevalence and heterogeneity

estimations were computed by using a random-e�ects model and univariate

meta-regression analyses.

Results: A total of 197 studies conducted in 23 provinces in China were included

in the final meta-analysis. The prevalence data of depression, anxiety, suicide

attempt, suicide ideation, and suicide plan were extracted from 129, 80, 21, 53,

and 14 studies, respectively. The overall pooled crude prevalence for depression

was 29% [38,309/132,343; 95% confidence interval (CI): 26%−32%]; anxiety, 18%

(19,479/105,397; 95% CI: 15%−20%); suicide ideation, 13% (15,546/119,069; 95%

CI: 11%−15%); suicide attempt, 3% (1,730/69,786; 95% CI: 1%−4%); and suicide

plan, 4% (1,188/27,025; 95% CI: 3%−6%).

Conclusion: This meta-analysis demonstrated the high prevalence of CMDs

among Chinese medical students. Further research is needed to identify targeted

strategies to improve the mental health of this population.

KEYWORDS

common mental disorders (CMDs), depression, anxiety, suicidal behaviors, medical

students, meta-analysis
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Introduction

Worldwide, medical schools aim to train and produce

competent medical doctors to meet healthcare needs and promote

public health. This is achieved through arduous training that

requires high motivation, intelligence, and endurance. Globally,

medical students usually experience high-pressure situations

during school, such as the long duration of training (1), the heavy

workload of intern clinical practice (2), sleep deprivation (3),

financial concerns (4), intensive exams, and career uncertainty (5).

Such pressures could cause negative effects on medical students’

wellbeing (6) and academic performance (7) and precipitate mental

distresses such as depression, anxiety symptoms, and suicidal

behaviors (8, 9). A systematic review and meta-analysis including

167 cross-sectional empirical studies reported a global prevalence

of depression or depressive symptoms and suicidal ideation in

medical students of 27.2 and 11.1%, respectively, indicating high

psychological morbidities in this population (10). Furthermore,

a meta-analysis involving 57 studies (n = 25,735) demonstrated

a substantial prevalence of poor sleep quality of 52.7% among

medical students worldwide (11). Burnout among medical students

is common as well. A systematic review of 58 studies reported

a wide range of burnout prevalence, varying from 7.0 to 75.2%

(12). Even before entering residency, the burden of burnout is

substantial, as demonstrated by a meta-analysis encompassing

17,431 medical students, which found that 44.2% of global

medical students experienced burnout, regardless of gender (13).

Anxiety is another significant concern affecting medical students,

with a substantially higher prevalence compared to the general

population. Globally, about one in three (33.8%) medical students

experience anxiety, with a higher prevalence observed among

medical students from the Middle East and Asia (14). Furthermore,

as medical students advance to higher levels of training and enter

residency, they continue to face a significant risk of experiencing

mental distress. A meta-analysis that incorporated data from 31

cross-sectional and 23 longitudinal studies revealed an overall

pooled prevalence of depression or depressive symptoms of 28.8%

among resident physicians (15). Moreover, another meta-analysis

involving 22,778 residents indicated that the prevalence of burnout

was 51.0% (16). This further highlighted the enduring vulnerability

of resident physicians to mental health challenges.

Undetected or untreated mental distress can have persistent

and worsening effects, particularly for medical students (17). These

effects can manifest in various adverse outcomes, including poor

academic performance, a higher dropout rate, limited professional

Abbreviations: SRT, standardized residency training; MM, master of medicine;

CMDs, common mental disorders; SDS, Zung’s Self-Rating Depression

Scale; CES-D, Center for Epidemiologic Studies Depression Scale; BDI,

Beck Depression Rating Scale; SAS, Self-Rating Anxiety Scale; SCL-90, the

symptom checklist-90; GAD-7, Generalized Anxiety Disorder Scale-7; NCS,

National Comorbidity Survey; SBQ, Suicidal Behaviors Questionnaire; IES,

Impact of Event Scale; DSI, Depression Status Inventory; HAMD, Hamilton

Depression Scale; QSA, Questionnaire of Suicide Attitude; HAMA, Hamilton

Anxiety Scale; SIOSS, Self-Rating Idea of Suicide Scale; PIL, Purpose in Life

Test; EPQ, Eysenck Personality Questionnaire; SSI, Scale for Suicide Ideation;

CI, confidence interval; WPV, workplace violence.

development (18), and impaired quality of life (19). Additionally,

there is an increased risk of engaging in unhealthy coping

mechanisms such as alcohol and substance abuse, as well as an

elevated risk of suicide (20). Furthermore, the presence of chronic

psychological distress among medical students can contribute to a

decline in empathy and enthusiasm toward patients, resulting in

higher rates of medical errors and increased levels of job burnout

in future clinical practice (21). This, in turn, can further strain the

doctor-patient relationship, diminish treatment quality (22), and

ultimately impact the overall culture of the medical profession (20).

It highlights the urgency of addressing mental health issues among

medical students to prevent these detrimental consequences and

ensure the wellbeing of both students and the patients they will

serve in their future medical careers.

In China, the medical education system and healthcare

environment differ in certain areas compared to Western or other

Asian countries. China has great complexity in the levels of

programs designed to train doctors. The main current medical

education system in China comprises a 3-year junior college

medical program, a 5-year medical bachelor’s degree program, a

“5 + 3” medical master’s degree program, and an 8-year medical

doctoral degree program (23). Usually, medical students have to

go through the “5 + 3” model before gaining the formal job of

a medical doctor. One type of “5 + 3” model is finishing 5 years

of undergraduate medical education first (leading to a bachelor’s

degree), then completing 3 years of standardized residency training

(SRT). The other type of “5 + 3” model encompasses 5 years of

undergraduate education, the postgraduate entrance examination,

and 3 years of a professional master’s degree (master of medicine,

MM) program (including SRT) (24). However, with the increasing

demands and expectations of society and the medical system for

doctors, more and more medical students choose to achieve a

doctoral degree. The long medical schooling cycle that the medical

students have to go through is undoubtedly a substantial burden

for them. The numerous patient populations and relatively limited

medical resources cause overwhelming workload pressures, which

could further lead to burnout and low wellbeing (5). Recently,

more stressful doctor-patient relationships for Chinese doctors in

work settings (25) have been common. This unstable relationship

frequently led to workplace violence, and with the patients as

perpetrators, healthcare workers experienced greater physical and

mental health burdens. These factors are likely to contribute

to depression, anxiety symptoms, and suicidal behaviors (e.g.,

suicidal ideation).

The above findings warrant broader awareness of and greater

attention to medical students’ mental health in China. Previous

meta-analyses have reported the pooled prevalence of mental

distress in this population; however, some study limitations

exist. For example, a meta-analysis of Chinese medical students

published in 2019 and including 21 empirical studies demonstrated

a mean prevalence of depression and anxiety of 32.74 and

27.22%, respectively (26). However, this study only investigated

psychological morbidities in undergraduate medical students,

excluding those at the graduate levels, who might bear a higher

burden of mental distress due to higher academic pressure and

challenging working environments (27). Another review with 10

primary studies reported the pooled prevalence of depression,

anxiety, and suicidal ideation as 29%, 21%, and 11%, respectively
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FIGURE 1

PRISMA flow chart for study selection.

(28). However, the review did not provide a comprehensive analysis

of prevalence in this population in China because it failed to search

related articles in Chinese databases. A recent systematic review

and meta-analysis showed a 27% comprehensive prevalence of

depression in Chinese medical students (29), but reported only the

pooled estimate of one mental disease, i.e., depression, which failed

to provide an overview of CMDs in this population.

Given this serious public health problem and the limitations

of previous reviews, we aimed to perform a systematic review and

meta-analysis by conducting a systematic search of English and
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Chinese databases to (1) systematically assess the comprehensive

prevalence of common mental distresses (including depression,

anxiety, suicide attempt, suicide ideation, and suicide plan) among

medical students in China; (2) conduct subgroup analysis; and (3)

explore the sources of heterogeneity among studies.

Materials and methods

This meta-analysis was conducted in accordance with the

standards of the Preferred Reporting Items for Systematic

Reviews and Meta-Analyses (PRISMA) Statement (30) and

the Meta-Analyses Observational Studies in Epidemiology

(MOOSE) guidelines (31). This study was registered with

the International Prospective Register of Systematic Reviews

(PROSPERO) (CRD42019142527).

Search strategy and study eligibility

An electronic search was conducted to identify original articles

published from January 2000 to December 2020 that reported the

prevalence of depression, anxiety, and suicidal behaviors (including

suicide attempt, suicide ideation, and suicide plan) in Chinese

medical students. Databases searched included PubMed, Cochrane

Library, Cumulative Index to Nursing and Allied Health Literature

(CINAHL), MEDLINE, PsycINFO, and the Chinese databases such

as China National Knowledge Infrastructure [CNKI], WANFANG

Data, and Weipu (CQVIP) Data. The key terms were “common

mental disorders,” “depression,” “anxiety,” “suicide,” and “Chinese

medical students.” The detailed search strategy is provided in the

Supplementary material. Due to COVID-19, we did not include

articles published after January 2021.

Inclusion and exclusion criteria

Studies were included in this meta-analysis if they (1) reported

original quantitative studies, including cross-sectional, cohort,

and case-control studies; (2) were published in peer-reviewed

journals; (3) were written in English or Chinese language; (4)

reported on the population comprised of medical students in

China (including Hong Kong, Macao, and Taiwan); and (5) used

validated assessment tools with good reliability and validity to

evaluate the level of depression, anxiety, and suicidal behaviors

among medical students.

Studies were excluded if the (1) prevalence data could

not be extracted by indirect calculation or by contacting the

corresponding author; (2) publication format was a conference

abstract, review, meta-analysis, export opinion, or letter; (3)

reported sample size was <30 individuals; (4) the reported

participants were not from China; (5) reported population was

non-medical students; and (6) reported mental health problems

arose under emergency or special circumstances, such as severe

acute respiratory syndromes (SARS), Wenchuan earthquakes,

and COVID-19.

Selection procedure and data extraction

First, two reviewers (JW and JB) independently identified

and screened the articles by title and abstract to determine

their eligibility for further examination. Then, the full texts were

assessed against eligibility criteria independently by two reviewers

(JW and JB), and any disagreement was resolved by a third

reviewer (ML or PX; Figure 1). Finally, two reviewers (JW and

JB) conducted data extraction from the final included studies. The

extracted data included first author, year of publication, study

location, sampling method, recall period, measurement tool and

cutoff score, study type, sample size, number of medical students

with mental problems (including depression, anxiety, and suicide

attempt/ideation/plans), and sample characteristics (including age,

grade, sex, school type, and major category).

Quality appraisal

The quality appraisal was conducted independently by JW

and JB using the Joanna Briggs Institute (JBI) Critical Appraisal

Quality Assessment Tool (32). The tool was validated well and

was popularly used in previous studies (33, 34). JBI is a renowned

and efficient quality tool for assessing the credibility, relevance,

and outcomes of prevalence studies. It is composed of 10 items,

with each item scored from 0 to 2. A score of 0 represents “not

mentioned,” 1 represents “mentioned but not described in detail,”

and 2 represents “detailed and comprehensive description.” The

higher the total score, the better the quality of the study in terms

of credibility, relevance, and outcomes. The detailed scores of each

included study are shown in the Supplementary material.

Data synthesis and analysis

The pooled prevalence estimates of depression, anxiety, and

suicidal behaviors were calculated by using random-effects models,

which were applied when differences in study designs and

methodology were assumed to produce variations in effect sizes

across individual studies. The Q-statistic was used to evaluate the

heterogeneity of effect sizes across studies, and a significant p-

value indicated meaningful heterogeneity (35). The I2 statistic, a

variance ratio, which described the proportion of heterogeneity

observed in the total variability attributed to the heterogeneity

between the studies and not to chance, was calculated (36).

I2 values of 25%, 50%, and 75% indicated low, middle, and

high levels of heterogeneity, respectively. To further explore the

possible sources of heterogeneity, subgroup analysis and univariate

meta-regression analysis were performed based on the following

characteristics: study region, survey year, sample size, sampling

method, recall period of suicidality, measurement tool, and

cutoff score. Specifically, the regional classification was based on

China’s geographic divisions, including North China, East China,

South China, Central China, Northeast China, Northwest China,

Southwest China, and others (such as multiple regions and not

reported). Sensitivity analyses were performed by serially excluding

each study to determine the influence of individual studies on
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TABLE 1 Characteristics of the 129 studies included on depression in this review.

Year First author Province Age, years Major Grade Sampling method Measurement
tools and cuto�
score

Study type

2000 Lin Daxi Fujian Mean: 19 Medicine College students Cluster sampling SDS Cross-sectional study

2000 Du Zhaoyun Shandong Mean (SD): 20.4 (1.6) Medicine Undergraduates Simple random sampling

and cluster sampling

BDI-13 Cross-sectional study

2000 Wu Hualin Shanxi Mean: 20.5 Medicine College students Simple random sampling SDS Cross-sectional study

2000 Yang Benfu NA Mean: 20.5 Medicine Undergraduates Stratified and cluster

sampling

SDS Cross-sectional study

2001 Yu Miao Fujian Mean: 21 Medicine Undergraduates Cluster sampling CES-D Cross-sectional study

2001 Lin Zhiping Fujian Mean: 21.5 Medicine Undergraduates Cluster sampling CES-D Cross-sectional study

2001 Zhang Yushan Anhui Mean (SD): 21.8 (3.2) Medicine Undergraduates NA SDS Cross-sectional study

2001 Zhang Yunsheng Henan NA Pharmacy and nursing Undergraduates Simple random sampling SCL-90 Cross-sectional study

2002 Rao Hong NA Mean: 20 Medicine College students NA BDI Cross-sectional study

2002 Xu Limei NA Mean: 19 Medicine Undergraduates Stratified and cluster

sampling

SDS Cross-sectional study

2003 Zhou Rong Guangdong Mean: 21 Medicine Undergraduates Simple random sampling SDS Cross-sectional study

2003 Wang Menglong Guangdong Mean: 20 Medicine Grades 1 and 3 NA SDS Cross-sectional study

2003 Gesang Zeren NA Mean: 16.5 Medicine and nursing NA NA CES-D Cross-sectional study

2004 Zhang Fuquan Hunan Mean (SD): 19.85 (1.18) Medicine Undergraduates Stratified and cluster

sampling

SCL-90 Cross-sectional study

2004 Zhang Shuying NA Mean (SD): 21.8 (0.89) Medicine Undergraduates NA SCL-90 Cross-sectional study

2005 Shi Xiaoning Shanghai Mean (SD): 21.39 (1.46) Medicine Undergraduates Cluster sampling CES-D Cross-sectional study

2005 Gesang Zeren Sichuan Mean: 19.5 Public health and

pharmacy

Undergraduates and

college students

Cluster sampling CES-D Cross-sectional study

2005 Ren Huaneng Hubei Mean (SD): 20.07 (1.36) Medicine College students Simple random sampling SDS Cross-sectional study

2005 Li Yingchun Anhui Mean (SD): 21.66 (1.15) Medicine Undergraduates NA SDS Cross-sectional study

2005 Guo Rong Guizhou Mean (SD): 20.16 (1.43) Medicine Grade 2 Stratified and cluster

sampling

SDS Cross-sectional study

2005 Xu Limei NA Mean: 23 Medicine Grade 5 Cluster sampling SDS Cross-sectional study

2005 Yang Xiuzhen Shandong Mean: 20.5 Medicine Undergraduates Stratified sampling SDS Cross-sectional study

(Continued)
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TABLE 1 (Continued)

Year First author Province Age, years Major Grade Sampling method Measurement
tools and cuto�
score

Study type

2005 Wei Xiaoqing Liaoning Mean: 20 Medicine Grades 1–2 Simple random sampling SDS Cross-sectional study

2005 Feng Fenglian Hebei NA Medicine Undergraduates NA SDS Cross-sectional study

2006 Jin ji Liaoning Mean (SD): 20.79 (1.28) Medicine Undergraduates Stratified and cluster

sampling

SDS Cross-sectional study

2006 Zhang Zewu Guangdong Mean (SD): 21.4 (2.6) Medicine Undergraduates Cluster sampling DIS Cross-sectional study

2006 Zhai Dechun NA Mean (SD): 20.79 (1.28) Medicine Undergraduates Stratified and cluster

sampling

SDS Cross-sectional study

2006 Wei Junbiao Henan Mean: 20 Medicine Undergraduates Cluster sampling SDS Cross-sectional study

2006 Zeng Qiang NA NA Medicine Undergraduates Cluster sampling SDS Cross-sectional study

2006 Zhang Zewu Guangdong Mean (SD): 21.5 (2.3) Medicine Undergraduates Cluster sampling DSI Cross-sectional study

2006 Mei Lin Beijing Mean: 21.5 Medicine Undergraduates Cluster sampling SDS Cross-sectional study

2006 Song Jing Hubei Mean: 22 Clinical medicine Undergraduates Cluster sampling SCL-90 Cross-sectional study

2006 Wu Yan Hubei NA Medicine Undergraduates NA BDI Cross-sectional study

2007 Meng Zhaoying NA Mean (SD): 20.71 (1.23) Medicine Undergraduates Stratified and cluster

sampling

SDS Cross-sectional study

2007 Wang Tao NA Mean (SD): 20.82 (2.27) Medicine Undergraduates Cluster sampling SDS Cross-sectional study

2007 Deng Shusong Guangxi Mean: 20 Medicine Undergraduates Cluster sampling SCL-90 Cross-sectional study

2007 Sang Wenhua Hebei NA Medicine Grades 1–3 Cluster sampling SDS Cross-sectional study

2007 Liu Yulan Jilin Mean (SD): 22.6 (1) Medicine Undergraduates Simple random sampling SDS Cross-sectional study

2007 Li Li Liaoning NA Medicine Undergraduates Simple random sampling SCL-90 Cross-sectional study

2008 Chen Zehua Guangdong NA Medicine College students and

undergraduates

Cluster sampling YRBSS Cross-sectional study

2008 Li Yaqin Hebei Mean: 19.5 Medicine College students Simple random sampling

and cluster sampling

DSI Cross-sectional study

2009 Mu Yunzhen Yunnan Mean (SD): 21.86 (2.58) Medicine Undergraduates Simple random sampling SCL-90 Cross-sectional study

2009 Shang Yuxiu Ningxia Mean (SD): 20.62 (1.64) Medicine Undergraduates Stratified and cluster

sampling

SDS Cross-sectional study

2009 Zhou Xin Hebei, Jiangsu,

and Ningxia

Mean (SD): 21.48 (1.242) Nursing Undergraduates Cluster sampling SDS Cross-sectional study

2009 Li Wenwen Guangdong Mean: 25.5 Medicine Undergraduates Cluster sampling CES-D Cross-sectional study

2009 Yang Xiaohui Sichuan Mean: 21.5 Medicine Undergraduates NA BDI Cross-sectional study

2009 Jin Zhengguo Jining NA Medicine Undergraduates NA SCL-90 Cross-sectional study

(Continued)

F
ro
n
tie

rs
in

P
u
b
lic

H
e
a
lth

fro
n
tie

rsin
.o
rg

263

https://doi.org/10.3389/fpubh.2023.1116616
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


W
a
n
g
e
t
a
l.

1
0
.3
3
8
9
/fp

u
b
h
.2
0
2
3
.1
1
1
6
6
1
6

TABLE 1 (Continued)

Year First author Province Age, years Major Grade Sampling method Measurement
tools and cuto�
score

Study type

2009 Zhao Shujuan NA NA Medicine Grade 1 Simple random sampling SDS Cross-sectional study

2010 Yanhui Liao China Mean (SD): 18.5 (0.8) Medicine Grade 1 Simple random sampling SDS Cross-sectional study

2011 Liang Sun Anhui Mean: 20 Medicine Grades 1–2 NA BDI Cross-sectional study

2011 Dong Guanbo Beijing NA Masters and doctors 8-year program student Cluster sampling SDS Cross-sectional study

2011 Jiang Qing Fujian NA Medicine Undergraduates Simple random sampling HAD Cross-sectional study

2011 Wei Yali Guizhou Mean: 20 Medicine Grade 1 Stratified and cluster

sampling

CES-D Cross-sectional study

2011 Gao Shuhui Hebei Mean: 21 Medicine Undergraduates Stratified random sampling SDS Cross-sectional study

2011 Zhang Guifeng Guangdong Mean: 20.5 Medicine Undergraduates Stratified sampling BDI Cross-sectional study

2011 Zhao Qiuzhen Hebei NA Medicine Undergraduates Cluster sampling SDS Cross-sectional study

2011 Xu Limei NA Mean: 19 Medicine Undergraduates NA SDS Cross-sectional study

2011 Tan Erli NA Mean (SD): 20.3 (1.1) Medicine College students Cluster sampling NA Cross-sectional study

2012 Wang Na Beijing NA Medicine Undergraduates Stratified and cluster

sampling

IVR(self-made) Cross-sectional study

2012 Li Wei Chongqing NA Medicine Undergraduates Cluster sampling SCL-90 Cross-sectional study

2012 Yang Chuanwei Henan Mean (SD): 20.67 (1.43) Medicine Undergraduates Stratified and cluster

sampling

SDS Cross-sectional study

2012 Yang Yanfang Inner

Mongolia

Mean: 21.5 Medicine Grade 1–3 NA SDS Cross-sectional study

2012 Shi Shenchao Henan Mean (SD): 20.67 (1.43) Medicine Undergraduates Simple random sampling SDS Cross-sectional study

2012 Ding Jianfei NA NA Medicine Undergraduates Cluster sampling CES-D Cross-sectional study

2012 Liu Xiuhua Hebei Mean: 21.5 Medicine Undergraduates Simple random sampling SDS Cross-sectional study

2013 Wang Dongping Henan Mean (SD): 19.98 (1.15) Medicine Undergraduates Simple random sampling SDS Rct

2013 Wang Jun Anhui Mean (SD): 19.66 (0.96) Medicine Undergraduates Cluster sampling SDS Cross-sectional study

2013 Liu Rui Gansu NA Medicine Undergraduates Cluster sampling SDS Cross-sectional study

2013 Ren Xiaohui NA Mean (SD): 21 (1) Medicine Undergraduates NA SDS Cross-sectional study

2014 Fan Yang Hubei Mean: 20.5 Medicine Undergraduates Stratified cluster sampling SCL-90 Cross-sectional study

2014 Yao Ran Guangdong Mean: 21 Medicine Undergraduates Stratified and cluster

sampling

SDS Cross-sectional study
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TABLE 1 (Continued)

Year First author Province Age, years Major Grade Sampling method Measurement
tools and cuto�
score

Study type

2014 Kunmi Sobowale Mainland

China

NA Medicine Grades 2 and 3 NA PHQ-9 Cross-sectional study

2014 QuWei Anhui Mean (SD): 20.3 (2.09) Medicine Grades 1–2 Stratified and cluster

sampling

SDS Cross-sectional study

2014 Tao Shuman Anhui Mean (SD): 20 (1) Medicine Grades 1–3 Convenience sampling SDS Cross-sectional study

2014 Xian Pengcheng Inner

Mongolia

Mean: 21.5 Medicine Undergraduates Simple random sampling SDS Cross-sectional study

2014 Wang Feiran Hubei, Shanxi,

and Hebei

Mean (SD): 21.45 (1.37) Medicine Undergraduates Stratified and cluster

sampling

SCL-90 Cross-sectional study

2014 Liu Mei Fujian NA Medicine Undergraduates Simple random sampling SDS Cross-sectional study

2014 Guo Kai Qinghai Mean (SD): 21.26 (1.20) Medicine Grades 2–4 Stratified and cluster

sampling

SDS Cross-sectional study

2015 Xiongfei Panan 23 provinces Mean (SD): 20.7 (1.6) Medicine Undergraduates NA BDI Cross-sectional study

2015 Liu Yan Beijing Mean: 21.5 Medicine Undergraduate and

postgraduate

Stratified sampling CES-D Cross-sectional study

2015 Chang Hong Xinan Mean (SD): 20.2 (1.5) Medicine Undergraduates Simple random sampling SDS Cross-sectional study

2015 C.-J.CHEN Taiwan Mean (SD): 17.42 (1.03) Nursing students College students NA ADI Cross-sectional study

2015 Meng Shi Liaoning Mean: 21.5 Medicine Undergraduates and

postgraduates

Cluster sampling CES-D Cross-sectional study

2015 Yu Jiegen Anhui NA Medicine Undergraduates Simple random sampling SDS Cross-sectional study

2015 Zhao Chuan Henan Mean: 22.5 Medicine Undergraduates Stratified and cluster

sampling

SDS Cross-sectional study

2015 Yu Linlu Beijing Mean: 22 Medicine Undergraduates Cluster sampling CES-D Cross-sectional study

2015 Yu Linlu Beijing Mean: 22 Medicine Undergraduates Cluster sampling CES-D Cross-sectional study

2015 Han Yashu Liaoning NA Medicine Undergraduates NA SDS Cross-sectional study

2016 Meng Shi Liaoning Mean (SD): 21.65 (1.95) Medicine Grades 1–7 Cluster sampling CES-D Cross-sectional study

2016 Gao Jie Anhui NA Medicine Undergraduates Cluster sampling SDS Cross-sectional study

2016 Jiang Hongcheng Yunnan Mean (SD): 21.04 (1.84) Medicine Undergraduates Stratified and cluster

sampling

SDS Cross-sectional study

2016 Huang Yalian Sichuan Mean: 21 Medicine Grades 1–3 Simple random sampling SDS Cross-sectional study

2016 Qian Yunke Jiangsu NA Medicine Undergraduates Stratified and cluster

sampling

SDS Cross-sectional study

2016 Lv Shixin Shandong NA Medicine Undergraduates Stratified and cluster

sampling

SDS Cross-sectional study
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TABLE 1 (Continued)

Year First author Province Age, years Major Grade Sampling method Measurement
tools and cuto�
score

Study type

2016 Qiu Nan Sichuan NA Medicine Undergraduates Convenience sampling and

cluster sampling

BDI Cross-sectional study

2016 Wu Yingping NA NA Medicine Undergraduates Cluster sampling and

convenience sampling

BDI Cross-sectional study

2017 Li Xue NA NA Medicine Undergraduates Stratified and cluster

sampling

CES-D Cross-sectional study

2017 Chen Huan Ningxia NA Medicine Undergraduates Stratified and cluster

sampling

SDS Cross-sectional study

2017 Xu Tao Sichuan and

Inner

Mongolia

NA Medicine Undergraduates Cluster sampling BDI Cross-sectional study

2017 Dai Ruoyi Chongqing NA Medicine Undergraduates Stratified and cluster

sampling

SDS Cross-sectional study

2018 Ching-Yen Chen Taiwan Mean: 23.5 Medicine Undergraduates Simple random sampling BDI Multi-staged sampling

2018 Lin Fen Hubei NA Medicine Undergraduates Stratified random sampling BDI Cross-sectional study

2018 Shi Junfang Shanxi Mean: 20.2 Medicine Undergraduates Stratified and cluster

sampling

SDS/HAMD Cross-sectional study

2018 Li Xiaoping Jiangxi NA Medicine Grades 2–4 Stratified and cluster

sampling

SDS Cross-sectional study

2018 Jiang Nan Liaoning NA Medicine Undergraduates Simple random sampling CES-D Cross-sectional study

2018 Li Xuanxuan Jilin Mean (SD): 21.54 (1.98) Medicine Undergraduates Cluster sampling SDS Cross-sectional study

2018 Sibo Zhao China Mean (SD): 20.25 (3.25) Medicine Undergraduates NA CES-D Cross-sectional study

2018 Feng Fenglian Hebei NA Medicine Grades 1–3 Simple random sampling SDS Cross-sectional study

2018 Wu Jinting Anhui Mean (SD): 19.39 (0.85) Medicine Undergraduates Stratified sampling BDI Cross-sectional study

2019 Jessica A Gold Hunan Mean (SD): 22 (1.5) Medicine Grades 3–6 Convenience sampling PHQ-2 Cross-sectional study

2019 Chunli Liu Northeast Mean (SD): 31.1 (5.3) Medicine Doctoral students Snowball sampling and

stratified sampling

PHQ-9 Cross-sectional study

2019 Ling Wang Anhui Mean: 20.5 Medicine College students and

undergraduates

Simple random sampling DASS-21 Cross-sectional study

2019 Xiaogang Zhong China NA Medicine Postgraduates and doctors NA PRIME-MD Cross-sectional study

2019 Yanli Zeng Sichuan Mean (SD): 20.2 (1.2) Nursing students Grades 1–3 Stratified random cluster

sampling

DASS-21 Cross-sectional study

2019 Zhao Xiuzhuan Beijing NA Masters and doctors 8-year program student Simple random sampling SDS Cross-sectional study
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TABLE 1 (Continued)

Year First author Province Age, years Major Grade Sampling method Measurement
tools and cuto�
score

Study type

2019 Xiong Lin Chongqing NA Medicine College students Stratified and cluster

sampling

BDI Cross-sectional study

2019 Tang Siyao Guangdong Mean (SD): 20.07 (1.49) Medicine Undergraduates Convenience sampling PHQ-9 Cross-sectional study

2019 Cao Lei Chongqing Mean (SD): 18.56 (0.99) Medicine Undergraduates Stratified and cluster

sampling

BDI Cross-sectional study

2019 Steven W. H. Chau HongKong NA Medicine NA Simple random sampling NA Cross-sectional study

2019 Lin Xin Xinjiang NA Medicine Grades 1–2 Stratified and cluster

sampling

CES-D Cross-sectional study

2019 Ai Dong NA NA Medicine Undergraduates Stratified and cluster

sampling

SDS Cross-sectional study

2020 Yanmei Shen Hunan Mean (SD): 18.77 (1.09) Medicine College students and

undergraduates

Convenience sampling SDS Cross-sectional study

2020 Jing Guo Heilongjiang Mean (SD): 19.48 (0.85) Medicine Grades 2–3 Cluster sampling BDI-II Cross-sectional study

2020 Ruyue Shao Chongqing Mean (SD): 19.76 (1.17) Medicine Grades 1–3 NA SDS Cross-sectional study

2020 Chen Jun NA Mean (SD): 19.63 (1.28) Medicine Grades 1–2 Stratified and cluster

sampling

SDS Cross-sectional study

2020 Yang Xueling Guangdong Mean (SD): 18.37 (0.73) Medicine Undergraduates Convenience sampling BDI-II Cross-sectional study

2020 Li Ningning Beijing NA Clinical medicine Grades 5–7 Cluster sampling Self-made questionnaire Cross-sectional study

2020 Xiao Rong Guangdong Mean (SD): 19.92 (1.04) Medicine Undergraduates Convenience sampling PHQ-9 Cross-sectional study

2020 Zhu Huiquan Hainan Mean: 14.5 Medicine Undergraduates Stratified and cluster

sampling

SCL-90 Cross-sectional study

NA, not available; SD, Standard Deviation; SDS, Self-Rating Depression Scale; BDI, Beck Depression Rating Scale; BDI-II, Beck Depression Inventory-II; BDI-13, Beck Depression Inventory-13; CES-D, Center for Epidemiologic Studies Depression Scale; SCL-90, the

symptom checklist-90; HAMD, Hamilton Depression Scale; HAD, Hospital Anxiety and Depression Scale; IVR, interactive voice response; DSI, Depression Status Inventory; IDLS, the international depression literacy survey; ADI, Adolescent Depression Inventory;

DASS-21, Depression Anxiety Stress Scale 21; PRIME-MD, The 2-Item Primary Care Evaluation of Mental Disorders; YRBSS, Youth Risk Behavior Surveillance System Questionnaire.
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TABLE 2 Characteristics of the 80 studies included on anxiety in this review.

Year First author Province Age, years Major Grade Sampling method Measurement
tools and cuto�
score

Study type

2000 Lin Daxi Fujian Mean: 19 Medicine College students Cluster sampling SAS Cross-sectional study

2000 Yang Benfu NA Mean: 20.5 Medicine Undergraduates Stratified and cluster sampling SAS Cross-sectional study

2001 Huang Juan Guangdong Mean (SD): 21.02 (1.87) Medicine Undergraduates NA SAS Cross-sectional study

2001 Su Xiaomei Guangdong Mean (SD): 19.37 (1.3) Nursing Grades 1–4 Cluster sampling SAS Cross-sectional study

2001 Zhang Yushan Anhui Mean (SD): 21.8 (3.2) Medicine Undergraduates NA SAS Cross-sectional study

2001 Zhang Yunsheng Henan NA Pharmacy and nursing Undergraduates Simple random sampling SCL-90 Cross-sectional study

2002 Qi Yulong Anhui NA Medicine Grade 1 Simple random sampling SAS Cross-sectional study

2002 Xu Limei NA Mean: 19 Medicine Grade 1 stratified and cluster sampling SDS Cross-sectional study

2003 Zhang Xinwen Hebei NA Medicine Undergraduates NA MAS Cross-sectional study

2003 Zheng Wenjun Guangxi Mean: 20 Clinical medicine Undergraduates Cluster sampling S-AI Cross-sectional study

2004 Zhang Fuquan Hunan Mean (SD): 19.85 (1.18) Medicine Undergraduates Stratified and cluster sampling SCL-90 Cross-sectional study

2004 Zhang Shuying NA Mean (SD): 21.8 (0.89) Medicine Undergraduates NA SCL-90 Cross-sectional study

2005 Ren Huaneng Hubei Mean (SD): 20.07 (1.36) Medicine College students Simple random sampling SAS Cross-sectional study

2005 Li Yingchun Anhui Mean (SD): 21.66 (1.15) Medicine Undergraduates NA SAS Cross-sectional study

2005 Xu Limei NA Mean: 23 Medicine Grade 5 Cluster sampling SAS Cross-sectional study

2005 Yang Xiuzhen Shandong Mean: 20.5 Medicine Undergraduates Stratified sampling SAS Cross-sectional study

2005 Wei Xiaoqing Liaoning Mean: 20 Medicine Grades 1–2 Simple random sampling SAS Cross-sectional study

2005 Feng Fenglian Hebei NA Medicine Undergraduates NA SAS Cross-sectional study

2006 Jin ji Liaoning Mean (SD): 20.79 (1.28) Medicine Undergraduates Stratified and cluster sampling SAS Cross-sectional study

2006 Zhai Dechun NA Mean (SD): 20.79 (1.28) Medicine Undergraduates Stratified and cluster sampling NA Cross-sectional study

2006 Wei Junbiao Henan Mean: 20 Medicine Undergraduates Cluster sampling SAS Cross-sectional study

2006 Wang Yanfang Guangdong NA Medicine Undergraduates Simple random sampling SAS Cross-sectional study

2006 Mei Lin Beijing Mean: 21.5 Medicine Undergraduates Cluster sampling SAS Cross-sectional study

(Continued)
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TABLE 2 (Continued)

Year First author Province Age, years Major Grade Sampling method Measurement
tools and cuto�
score

Study type

2006 Song Jing Hubei Mean: 22 Clinical medicine Undergraduates Cluster sampling SCL-90 Cross-sectional study

2007 Meng Zhaoying NA Mean (SD): 20.71 (1.23) Medicine Grades 1–3 college

students

Stratified and cluster sampling SAS Cross-sectional study

2007 Liang xinrong Guangxi NA Medicine Undergraduates Simple random sampling and

cluster sampling

HAMA Cross-sectional study

2007 Deng Shusong Guangxi Mean: 20 Medicine Undergraduates Cluster sampling SCL-90 Cross-sectional study

2007 Liu Yulan Jilin Mean (SD): 22.6 (1) Medicine Undergraduates Simple random sampling SAS Cross-sectional study

2007 Li Li Liaoning NA Medicine Undergraduates Simple random sampling SCL-90 Cross-sectional study

2009 Mu Yunzhen Yunnan Mean (SD): 21.86 (2.58) Medicine Undergraduates Simple random sampling SCL-90 Cross-sectional study

2009 Zhou Xin Hebei, Jiangsu,

and Ningxia

Mean (SD): 21.48 (1.242) Nursing Undergraduates Cluster sampling SAS Cross-sectional study

2009 Liu Kerong NA Mean: 24 Medicine Undergraduates Stratified sampling HAMA Cross-sectional study

2010 Yanhui Liao China Mean (SD): 18.5 (0.8) Medicine Grades 1 Simple random sampling SIAS Cross-sectional study

2010 Feng Tianyi Ningxia NA Medicine Undergraduates Stratified sampling SAS Cross-sectional study

2010 Wang Fengsheng Anhui Mean (SD): 19.33 (1.18) Medicine Grades 1–2 Cluster sampling BAI Cross-sectional study

2010 Ge Xin Liaoning Mean: 17 Medicine College students Simple random sampling SCARED Cross-sectional study

2011 Ruan Ye Gansu NA Medicine Undergraduates Stratified and cluster sampling SAS Cross-sectional study

2011 Liang Sun Anhui Mean: 20 Medicine Grades 1–2 NA BAI Cross-sectional study

2011 Zhu Shuang Heilongjiang Mean (SD): 21.32 (1.4) Medicine Undergraduates Stratified sampling SAS Cross-sectional study

2011 Jiang Qing Fujian NA Medicine Undergraduates Simple random sampling HAD Cross-sectional study

2011 Pan Xin Shanxi Mean (SD): 20.96 (1.36) Medicine Undergraduates Stratified sampling SAS Cross-sectional study

2011 Zhao Qiuzhen Hebei NA Medicine Undergraduates Cluster sampling SAS Cross-sectional study

2011 Xu Limei NA Mean: 19 Medicine Undergraduates NA SAS Cross-sectional study

2012 Li Wei Chongqing NA Medicine Undergraduates Cluster sampling SCL-90 Cross-sectional study

2012 Yang Chuanwei Henan Mean (SD): 20.67 (1.43) Medicine Undergraduates Stratified and cluster sampling SAS Cross-sectional study

2013 Wang Dongping Henan Mean (SD): 19.98 (1.15) Medicine Undergraduates Simple random sampling SAS Rct

2014 Fan Yang Hubei Mean: 20.5 Medicine Undergraduates Stratified cluster sampling SCL-90 Cross-sectional study

(Continued)
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TABLE 2 (Continued)

Year First author Province Age, years Major Grade Sampling method Measurement
tools and cuto�
score

Study type

2014 QuWei Anhui Mean (SD): 20.3 (2.09) Medicine Grades 1–2 Stratified and cluster sampling HAMA Cross-sectional study

2014 Chen Fuxun Shandong Mean (SD): 20.55 (1.34) Medicine Undergraduates Cluster sampling SAS Cross-sectional study

2014 Wang Feiran Hubei, Shanxi,

and Hebei

Mean (SD): 21.45 (1.37) Medicine Undergraduates Stratified and cluster sampling SCL-90 Cross-sectional study

2015 Meng Shi Liaoning Mean: 21.5 Medicine Undergraduates and

postgraduates

Cluster sampling SAS Cross-sectional study

2015 Tian Yunqing Beijing Mean: 21.5 Medicine Undergraduates Cluster sampling BAI Cross-sectional study

2015 Chang Hong Xinan Mean (SD): 20.2 (1.5) Medicine Undergraduates Simple random sampling SAS Cross-sectional study

2015 Li Qiang Henan NA Medicine Grades 2 and 3 Stratified and cluster sampling SAS Cross-sectional study

2015 Zhao Chuan Henan Mean: 22.5 Medicine Undergraduates Stratified and cluster sampling SAS Cross-sectional study

2016 Jiang Hongcheng Yunnan Mean (SD): 21.04 (1.84) Medicine Undergraduates Stratified and cluster sampling SAS Cross-sectional study

2016 Sun Weiwei NA Mean (SD): 22.12 (2.53) Medicine Undergraduates Simple random sampling SAS Cross-sectional study

2017 Feng Fenglian Hebei Mean: 20 Clinical medicine Grades 1–3 Cluster sampling SAS Cross-sectional study

2017 Li Xiang Liaoning Mean: 21.42 Medicine Undergraduates Simple random sampling SAS Cross-sectional study

2017 Chen Huan Ningxia NA Medicine Undergraduates Stratified and cluster sampling SAS Cross-sectional study

2017 Liang Peiyu Qinghai NA Medicine Undergraduates Stratified random sampling SAS Cross-sectional study

2017 Xu Tao Sichuan and

Inner

Mongolia

NA Medicine Undergraduates Cluster sampling SAS Cross-sectional study

2018 Ching-Yen Chen Taiwan Mean: 23.5 Medicine Undergraduates Simple random sampling BAI Multi-staged sampling

2018 Zhao Fei China Mean (SD): 20.7 (1.6) Medicine Undergraduates Simple random sampling SAS Cross-sectional study

2018 Li Xuanxuan Jilin Mean (SD): 21.54 (1.98) Medicine Undergraduates Cluster sampling SAS Cross-sectional study

2018 Feng Fenglian Hebei NA Medicine Grades 1–3 Simple random sampling SAS Cross-sectional study

2019 Chunli Liu Northeast Mean (SD): 31.1 (5.3) Medicine Doctoral students Snowball sampling and

stratified sampling

GAD-7 Cross-sectional study

(Continued)
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TABLE 2 (Continued)

Year First author Province Age, years Major Grade Sampling method Measurement
tools and cuto�
score

Study type

2019 Ling Wang Anhui Mean: 20.5 Medicine College students and

undergraduates

Simple random sampling DASS-21 Cross-sectional study

2019 Yanli Zeng Sichuan Mean (SD): 20.2 (1.2) Nursing students Grades 1–3 Stratified random cluster

sampling

DASS-21 Cross-sectional study

2019 Zhao Xiuzhuan Beijing NA Masters and doctors 8-year program student Simple random sampling SAS Cross-sectional study

2019 Wang Zhe Heilongjiang NA Medicine Undergraduates Cluster sampling SAS Cross-sectional study

2019 Steven W. H. Chau Hong Kong NA Medicine NA Simple random sampling GHQ-12 Cross-sectional study

2019 Li Zhongcheng Guangdong NA Medicine Undergraduates Stratified and cluster sampling SAS Cross-sectional study

2019 Ai Dong NA NA Medicine Undergraduates Stratified and cluster sampling SAS Cross-sectional study

2020 Yanmei Shen Hunan Mean (SD): 18.77 (1.09) Medicine College students and

undergraduates

Convenience sampling SAS Cross-sectional study

2020 Ruyue Shao Chongqing Mean (SD): 19.76 (1.17) Medicine Grades 1–3 NA SAS Cross-sectional study

2020 Chen Jun NA Mean (SD): 19.63 (1.28) Medicine Grades 1–2 Stratified and cluster sampling SAS Cross-sectional study

2020 Yang Xueling Guangdong Mean (SD): 18.37 (0.73) Medicine Undergraduates Convenience sampling BAI Cross-sectional study

2020 Li Ningning Beijing NA Clinical medicine Grades 5–7 Cluster sampling Self-made questionnaire Cross-sectional study

2020 Liu Xia NA Mean (SD): 20.38 (2.07) Medicine Undergraduates Stratified and cluster sampling SAS Cross-sectional study

NA, not available; SD, Standard Deviation; BAI, Beck Anxiety Inventory; DASS-21, Depression Anxiety Stress Scale 21; GAD-7, Generalized Anxiety Disorder-7; GHQ-12, 12-Item General Health Questionnaire; HAD, Hospital Anxiety and Depression Scale; HAMA,

Hamilton Depression Scale; MAS, Manifest Anxiety Scale; S-AI, State-Anxiety Inventory; SAS, Self-Rating Anxiety Scale; SCARED, Rating Scale Scoring Aide; SCL-90, the symptom checklist-90; STAI-6, the 6-item state version of the State-Trait Anxiety Inventory.
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TABLE 3 Characteristics of the 21, 53, and 14 studies included on suicidal attempt, suicidal ideation, and suicidal plan in this review.

Year First author Province Age, years Major Grade Sampling method Measurement
tools and cuto�
score

Study type

Suicide attempt

2002 Hu Liren NA Mean: 21 Medicine Undergraduates NA Self-made questionnaire Cross-sectional study

2005 Hu Liren NA Mean (SD): 21.22 (1.35) Medicine Undergraduates Stratified and cluster

sampling

Self-made questionnaire Cross-sectional study

2005 Wang Dequan NA NA Medicine Undergraduates Stratified sampling Self-made questionnaire Cross-sectional study

2007 Hu Liren NA Mean (SD): 20.57 (1.44) Medicine Undergraduates Stratified and cluster

sampling

Self-made questionnaire Cross-sectional study

2008 Ou Guangzhong Fujian Mean: 20 Medicine Grades 1 and 3 Cluster sampling QSA and Suicide ideation

question

Cross-sectional study

2008 Chen Zehua Guangdong NA Medicine College students and

undergraduates

Cluster sampling Based on YRBSS Cross-sectional study

2008 Hu Zhihong Shanghai Mean (SD): 21.36 (1.62) Clinical Undergraduates Stratified and cluster

sampling

Self-made questionnaire Cross-sectional study

2008 Fan Yinguang Anhui Mean (SD): 20.15 (1.67) Medicine Undergraduates Stratified and cluster

sampling

Cross-sectional study

2009 Shang Yuxiu Ningxia Mean (SD): 20.62 (1.64) Medicine Undergraduates Stratified and cluster

sampling

Self-made questionnaire Cross-sectional study

2009 Cao Hongyuan Anhui Mean (SD): 19.33 (1.17) Medicine Grades 1–2 Simple random sampling Self-made questionnaire Cross-sectional study

2009 Zeng Zhuanping NA NA Medicine Grades 1–3 Stratified and cluster

sampling

Self-made questionnaire Cross-sectional study

2010 Xin Shen Anhui Mean (SD): 20.56 (1.58) Medicine Undergraduates Cluster sampling SIOSS Cross-sectional study

2012 Wan Yuhui Anhui SD: 20.5± 1.1 Medicine Grades 1–2 Cluster sampling Self-made questionnaire Cross-sectional study

2013 Zhang Yuan Yunnan NA Medicine Undergraduates Stratified and simple random

sampling

Self-made questionnaire Cross-sectional study

2014 Yang Linsheng Anhui Mean (SD): 19.6 (1.3) Medicine Grades 1–2 Simple random sampling Self-made questionnaire Cross-sectional study

2014 Yang Linsheng Anhui Mean (SD): 19.6 (1.3) Medicine Grades 1–2 Cluster sampling Self-made questionnaire Cross-sectional study

2017 Long Sun NA Mean (SD): 20.25 (1.23) Medicine Undergraduates Simple random sampling Self-made questionnaire Cross-sectional study

(Continued)

F
ro
n
tie

rs
in

P
u
b
lic

H
e
a
lth

fro
n
tie

rsin
.o
rg

272

https://doi.org/10.3389/fpubh.2023.1116616
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


W
a
n
g
e
t
a
l.

1
0
.3
3
8
9
/fp

u
b
h
.2
0
2
3
.1
1
1
6
6
1
6

TABLE 3 (Continued)

Year First author Province Age, years Major Grade Sampling method Measurement
tools and cuto�
score

Study type

2018 Zeng Baoer Guangdong Mean (SD): 25.79 (4.47) Medicine Undergraduates NA SBQ-R Cross-sectional study

2020 Wanjie Tang NA NA Medicine Undergraduates Simple random sampling NCS Cross-sectional study

2020 Yanmei Shen Hunan Mean (SD): 18.77 (1.09) Medicine College students and

undergraduates

Convenience sampling Self-made questionnaire Cross-sectional study

2020 Chen Jun NA Mean (SD): 19.63 (1.28) Medicine Grades 1–2 Stratified and cluster

sampling

Self-made questionnaire Cross-sectional study

Suicide ideation

2002 Hu Liren NA Mean: 21 Medicine Undergraduates NA Self-made questionnaire Cross-sectional study

2004 Liang Duohong Liaoning Mean (SD): 20.8 (0.8) Medicine Grades 1–3 and college students Stratified and cluster

sampling

Self-made questionnaire Cross-sectional study

2005 Hu Liren NA Mean (SD): 21.22 (1.35) Medicine Undergraduates Stratified and cluster

sampling

Self-made questionnaire Cross-sectional study

2005 Wang Dequan NA NA Medicine Undergraduates Stratified sampling Self-made questionnaire Cross-sectional study

2006 Wang Xuelian Fujian NA Medicine Grades 1–3 and 5 Simple random sampling Self-made questionnaire Cross-sectional study

2007 Hu Liren NA Mean (SD): 20.57 (1.44) Medicine Undergraduates Stratified and cluster

sampling

Self-made questionnaire Cross-sectional study

2007 Zhang Xiaoyuan Guangdong Mean (SD): 20.3 (2.7) Medicine Undergraduates Cluster sampling EPQ Cross-sectional study

2008 Ou Guangzhong Fujian Mean: 20 Medicine Grades 1 and 3 Cluster sampling QSA and Suicide ideation

question

Cross-sectional study

2008 Wang Xing Jiangxi Mean: 22 Medicine Undergraduates Simple random sampling EPQ Cross-sectional study

2008 Hu Zhihong Shanghai Mean (SD): 21.36 (1.62) Clinical

medicine

Undergraduates Stratified and cluster

sampling

Self-made questionnaire Cross-sectional study

2008 Yang Benfu NA NA Medicine Undergraduates Cluster sampling SIOSS Cross-sectional study

2008 Qian Wencai Huabei NA Medicine Grades 1–3 Cluster sampling AHRBI Cross-sectional study

2008 Li Youzi Liaoning NA Medicine Undergraduates Simple random sampling SCL-90 Cross-sectional study

2008 Liu Baohua Beijing NA Medicine Grade 1 NA Medical Student Risk

Behavior Questionnaire

Cross-sectional study

2008 Chen Zehua Guangdong NA Medicine College students and

undergraduates

Cluster sampling YRBSS Cross-sectional study

(Continued)
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TABLE 3 (Continued)

Year First author Province Age, years Major Grade Sampling method Measurement
tools and cuto�
score

Study type

2008 Fan Yinguang Anhui Mean (SD): 20.15 (1.67) Medicine Undergraduates Stratified and cluster

sampling

BSSI Cross-sectional study

2009 Shang Yuxiu Ningxia Mean (SD): 20.62 (1.64) Medicine Undergraduates Stratified and cluster

sampling

Self-made questionnaire Cross-sectional study

2009 Cao Hongyuan Anhui Mean (SD): 19.33 (1.17) Medicine Grades 1–2 Simple random sampling Self-made questionnaire Cross-sectional study

2009 Yang Xiaohui Sichuan Mean: 21.5 Medicine Undergraduates NA SIOSS Cross-sectional study

2009 Zeng Zhuanping NA NA Medicine Grades 1–3 Stratified and cluster

sampling

Self-made questionnaire Cross-sectional study

2010 Song Yumei Anhui Mean (SD): 21.8 (1.64) Medicine Undergraduates Stratified and cluster

sampling

BSI-CV Cross-sectional study

2010 Xin Shen Anhui Mean (SD): 20.56 (1.58) Medicine Undergraduates Cluster sampling SIOSS Cross-sectional study

2010 Shen Liqin NA NA Medicine Undergraduates Simple random sampling Self-made questionnaire Cross-sectional study

2010 Wang Jian NA Mean (SD): 22 (1.23) Medicine Grade 3 NA SIBQ Cross-sectional study

2010 Yang Yanjie Heilongjiang SD: 21.32± 2.195 Medicine NA Stratified random cluster

sampling

Self-made questionnaire Cross-sectional study

2012 Wan Yuhui Anhui SD: 20.5± 1.1 Medicine Grades 1–2 Cluster sampling Self-made questionnaire Cross-sectional study

2012 Yang Chuanwei Henan Mean (SD): 20.67 (1.43) Medicine Undergraduates Stratified and cluster

sampling

SIOSS Cross-sectional study

2012 Fan, A.P. Taiwan NA Medicine Undergraduates Simple random sampling Self-made questionnaire Cross-sectional study

2013 Wu Ling Hainan Mean (SD): 21.51 (1.67) Medicine and

others

Undergraduates Multi-stages sampling SIOSS Cross-sectional study

2013 Liu Chang NA Mean (SD): 19.63 (0.85) Medicine Undergraduates Simple random sampling UPI Cross-sectional study

2013 Zhang Yuan Yunnan NA Medicine Undergraduates Stratified and simple random

sampling

Self-made questionnaire Cross-sectional study

2014 Yang Linsheng Anhui Mean (SD): 19.6 (1.3) Medicine Grades 1–2 Simple random sampling Self-made questionnaire Cross-sectional study

2014 Yao Ran Guangdong Mean: 21 Medicine Undergraduates Stratified and cluster

sampling

Self-made questionnaire Cross-sectional study

2014 Kunmi Sobowale Mainland China NA Medicine Grades 2 and 3 NA PHQ-9 Cross-sectional study

2014 Aiming Zheng China SD: 20.8± 1.36 Medicine Grades 3–5 NA BHS Cross-sectional study
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TABLE 3 (Continued)

Year First author Province Age, years Major Grade Sampling method Measurement
tools and cuto�
score

Study type

2014 Yang Linsheng Anhui Mean (SD): 19.6 (1.3) Medicine Grades 1–2 Cluster sampling Self-made questionnaire Cross-sectional study

2014 Liu Yan Liaoning Mean (SD): 20.79 (1.19) Medicine Grades 1–3 Stratified and cluster

sampling

Self-made questionnaire Cross-sectional study

2015 Zhang Kaili Hunan Mean: 20.5 Clinical and

nursing

Undergraduates Stratified sampling PIL Cross-sectional study

2015 Guan Suzhen Xinjiang Mean: 21 Medicine Undergraduates Stratified and cluster

sampling

SSI Cross-sectional study

2016 Dai Chengshu NA NA Medicine Undergraduates Cluster sampling BSSI Cross-sectional study

2016 Lv Shixin Shandong NA Medicine Undergraduates Stratified and cluster

sampling

SIOSS Cross-sectional study

2017 Long Sun NA Mean (SD): 20.25 (1.23) Medicine Undergraduates Simple random sampling Self-made questionnaire Cross-sectional study

2017 Ma Xuan Anhui Mean (SD): 19.5 (1) Medicine Grades 1–2 Stratified and cluster

sampling

Self-made questionnaire Cross-sectional study

2018 Zeng Baoer Guangdong Mean (SD): 25.79 (4.47) Medicine Undergraduates NA SBQ-R Cross-sectional study

2018 Zeng Baoer Guangdong Mean (SD): 25.79 (4.47) Medicine Undergraduates NA SBQ-R Cross-sectional study

2018 Dan Wu China NA Medicine Undergraduates Multi-staged sampling Single item Cross-sectional study

2018 Sibo Zhao China Mean (SD): 20.25 (3.25) Medicine Undergraduates NA SSI Cross-sectional study

2018 Zheng Chuanjuan Zhejiang NA Medicine Undergraduates and

postgraduates

Stratified sampling Self-made questionnaire Cross-sectional study

2019 Liu Jing Anhui Mean (SD): 20 (1.5) Medicine Undergraduates Cluster sampling Self-made questionnaire Cross-sectional study

2020 Wanjie Tang NA NA Medicine Undergraduates Simple random sampling NCS Cross-sectional study

2020 Yanmei Shen Hunan Mean (SD): 18.77 (1.09) Medicine College students and

undergraduates

Convenience sampling Self-made questionnaire Cross-sectional study

2020 Chen Jun NA Mean (SD): 19.63 (1.28) Medicine Grades 1–2 Stratified and cluster

sampling

Self-made questionnaire Cross-sectional study

Suicide plan

2002 Hu Liren NA Mean: 21 Medicine Undergraduates NA Self-made questionnaire Cross-sectional study

2004 Liang Duohong Liaoning Mean (SD): 2 (0.8) Medicine Grades 1–3 and college students Stratified and cluster

sampling

Self-made questionnaire Cross-sectional study
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TABLE 3 (Continued)

Year First author Province Age, years Major Grade Sampling method Measurement
tools and cuto�
score

Study type

2005 Hu Liren NA Mean (SD): 21.22 (1.35) Medicine Undergraduates Stratified and cluster

sampling

Self-made questionnaire Cross-sectional study

2005 Wang Dequan NA NA Medicine Undergraduates Stratified sampling Self-made questionnaire Cross-sectional study

2006 Wang Xuelian Fujian NA Medicine Grades 1–3 and 5 Simple random sampling Self-made questionnaire Cross-sectional study

2007 Hu Liren NA Mean (SD): 20.57 (1.44) Medicine Undergraduates Stratified and cluster

sampling

Self-made questionnaire Cross-sectional study

2008 Ou Guangzhong Fujian Mean: 20 Medicine Grades 1 and 3 Cluster sampling QSA and Suicide ideation

question

Cross-sectional study

2008 Hu Zhihong Shanghai Mean (SD): 21.36 (1.62) Clinical Undergraduates Stratified and cluster

sampling

Self-made questionnaire Cross-sectional study

2009 Shang Yuxiu Ningxia Mean (SD): 20.62 (1.64) Medicine Undergraduates Stratified and cluster

sampling

Self-made questionnaire Cross-sectional study

2012 Wan Yuhui Anhui SD: 20.5± 1.1 Medicine Grades 1–2 Cluster sampling Self-made questionnaire Cross-sectional study

2017 Long Sun NA Mean (SD): 20.25 (1.23) Medicine Undergraduates Simple random sampling Self-made questionnaire Cross-sectional study

2018 Zeng Baoer Guangdong Mean (SD): 25.79 (4.47) Medicine Undergraduates NA SBQ-R Cross-sectional study

2020 Wanjie Tang NA NA Medicine Undergraduates Simple random sampling NCS Cross-sectional study

2020 Yanmei Shen Hunan Mean (SD): 18.77 (1.09) Medicine College students and

undergraduates

Convenience sampling Self-made questionnaire Cross-sectional study

NA, not available; SD, Standard Deviation; NCS, National Comorbidity Survey; QSA, Suicide Attitude Questionnaire; SBQ-R, The Suicide Behaviors Questionnaire-Revised; SIOSS, Self-rating Idea of Suicide Scale; PHQ-9, the Patient Health Questionnaire-9; BHS,

Beck Hopelessness Scale; BSI-CV, Beck Scale for Suicide Ideation-Chinese Version; BSSI, Beck Scale for Suicidal Ideation; PIL, Purpose in Life Test; EPQ, Eysenck Personality Questionnaire; SIBQ, Suicidal Ideation and Behavior Questionnaire; SSI, Scale for Suicide

Ideation; AHRBI, the Adolescent Health-Related Risky Behavior Inventory; SCL-90, the symptom checklist-90; UPI, University Personality Inventory; YRBSS, Youth Risk Behavior Surveillance System Questionnaire.
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FIGURE 2

Forest plot of prevalence of depression in Chinese medical students.

Frontiers in PublicHealth 20 frontiersin.org277

https://doi.org/10.3389/fpubh.2023.1116616
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Wang et al. 10.3389/fpubh.2023.1116616

the overall prevalence estimates. Egger’s test (37) and Begg’s test

(38) were utilized to investigate publication bias, with p < 0.05

demonstrating statistical publication bias. All statistical analyses

were performed using the Stata software (version 14.2; StataCorp,

College Station, TX, United States) (39).

Results

Characteristics of the included studies

A total of 197 studies involving 294,408 medical students in

China were included in the final meta-analysis (Figure 1). The

median sample size was 690 (range: 100–10,344). Among the

included studies, 129 reported the prevalence of depression, with

a combined sample size of 132,343 individuals. The prevalence of

anxiety symptoms was reported in 80 studies, with a combined

sample size of 105,397 individuals. The prevalence of suicide

attempt, suicide ideation, and suicide plan was reported in 21,

53, and 14 studies, respectively, with combined samples of 69,786,

119,069, and 27,025 individuals.

Of the included studies, 172 were written in Chinese and 26

were written in English. A cross-sectional design was used in 197

studies, and only one study used a randomized controlled trial

design. The JBI quality score of the 197 included studies ranged

from 6 to 20, with a mean score of 15.

Publication years ranged from 2000 to 2020, and the study

regions covered 23 provinces on themainland and Taiwan Province

of China. The most common sampling methods used were multiple

sampling methods (n = 58), cluster sampling (n = 55), and simple

random sampling (n = 44). Other methods, such as convenience

sampling, stratified sampling, and multi-stage sampling, were also

used in some of the included studies. With regard to measurement

tools or items, 17, 13, and 19 types of tools were used to assess

depression, anxiety symptoms, and suicidal behaviors (including

suicide attempt, suicide ideation, and suicide plan), respectively.

Common measurement tools for depression were Zung’s Self-

Rating Depression Scale (SDS), the Center for Epidemiologic

Studies Depression Scale (CES-D), and the Beck Depression Rating

Scale (BDI), which were used in 66, 17, and 17 of the included

studies, respectively. Anxiety measurement tools were the Self-

Rating Anxiety Scale (SAS), the symptom checklist-90 (SCL-90),

and the Beck Anxiety Inventory (BAI), used in 52, 10, and 5

of the included studies, respectively. The assessments used for

suicidal behaviors were self-made questionnaires or standardized

scales, such as the National Comorbidity Survey (NCS) and Suicidal

Behaviors Questionnaire (SBQ). The recall period to measure

suicidal behavior included “past 1 week,” “past 6 months,” “past

1 year,” “past 2 years,” and “lifetime.” A detailed summary of the

characteristics of the included studies is provided in Tables 1–3.

Depression

Depression symptoms reported in the 129 included studies

yielded a pooled prevalence of 29% (38,309/132,343; 95%

CI: 26%−32%), with substantial evidence of between-study

heterogeneity (I2 = 99.33%; Figure 2, Table 4). Sensitivity analysis

showed that no individual study significantly affected the overall

result (Supplementary material S5, Figure 1). In subgroup analysis,

heterogeneity was reduced in studies using BDI with a score ≥ 14

(I2 = 87.97%), SCL-90 with a score≥ 2 (I2 = 81.69%), and SCL-90

with a score ≥ 3 (I2 = 47.42%; Table 4).

Subgroup analysis showed differences in prevalence based on

study regions, recall periods, sampling methods, measurement

tools, and cutoff scores. In this study, the pooled prevalence

of depression symptoms was higher in the northwest region of

China, with an estimate of 51% (95% CI: 37%−66%). Furthermore,

studies conducted between 2005 and 2010 found a higher

prevalence of depression symptoms (31%; 95% CI: 23%−40%).

All studies that used a cluster sampling method reported a higher

prevalence of depression symptoms than other sampling methods.

In terms of measurement tool and cutoff score, studies using

the Depression Status Inventory (DSI) with a severity index

≥ 0.5 and the BDI-13 with a score ≥ 5 reported a higher

estimated prevalence, with a pooled prevalence of 68% (95% CI:

40%−90%) and 54% (95% CI: 52%−57%), respectively (Figure 3,

Table 4).

In all univariate meta-regression analyses, only

the measurement tool and cutoff score could

explain the heterogeneity between studies (p <

0.001). The result of Egger’s test showed publication

bias, with p < 0.01 (Supplementary material S6,

Figure 1).

Anxiety

The anxiety symptoms reported in the 80 included studies

yielded a pooled prevalence of 18% (19,479/105,397; 95%

CI: 15%−20%), with substantial evidence of between-study

heterogeneity (I2 = 99.03%; Figure 4, Table 5). Sensitivity analysis

showed that no individual study significantly affected the overall

result (Supplementary material S5, Figure 2). In the subgroup

analysis, heterogeneity was found to be reduced in the southwest

region (I2 = 97.87%), south China (I2 = 86.94%), and

in studies using SCL-90 with a score ≥ 3 (I2 = 77.66%;

Table 5).

Subgroup analysis showed differences in prevalence based

on study regions, survey years, sampling methods, measurement

tools, and cutoff scores. Among all study regions, the estimated

prevalence of anxiety symptoms was highest in the northwest

region (27%; 95% CI: 23%−31%), followed by the southwest

region (24%; 95% CI: 18%−31%). Furthermore, studies conducted

between 2015 and 2020 showed a higher prevalence of anxiety

symptoms (22%; 95% CI: 18%−27%) than other years. Among all

sampling methods, the estimated prevalence of anxiety symptoms

was highest in studies using stratified sampling methods (29%; 95%

CI: 13%−48%), followed by cluster sampling methods (19%; 95%

CI: 13%−25%). In terms of measurement tools and cutoff scores,

the highest prevalence of anxiety symptoms was reported in the

study using the Hamilton Depression Scale (HAMA) with a score

≥ 7 (82%; 95% CI: 75%−87%; Figure 5, Table 5).

In all univariate meta-regression analyses, only the

measurement tool and cutoff score (p = 0.0010) could explain
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TABLE 4 Estimated depression prevalence among medical students in China.

Subgroup No. of studies No. of depression Sample size Subgroup analysis Meta-regression

Estimated rate (95% CI) Q I2 (%) p-value I2 (%) p-value

Study region

Northeast 12 4,299 11,188 0.28 (0.13, 0.45) 4,159.55 99.74% <0.01 99.50 0.1682

North China 19 2,442 8,718 0.25 (0.19, 0.32) 914.95 98.03% <0.01

East China 23 6,076 26,384 0.26 (0.21, 0.30) 1,255.88 98.25% <0.01

South China 14 2,853 9,506 0.33 (0.21, 0.48) 2,553.71 99.49% <0.01

Central China 14 4,923 16,743 0.23 (0.13, 0.34) 3,313.32 99.61% <0.01

Northwest 5 1,569 3,584 0.51 (0.37, 0.66) 280.58 98.57% <0.01

Southwest 15 5,911 18,134 0.35 (0.28, 0.41) 1,064.86 98.69% <0.01

Multiple regions 8 2,979 13,015 0.28 (0.19, 0.38) 642.10 98.91% <0.01

N 19 7,254 25,071 0.28 (0.20, 0.37) 3,484.46 99.48% <0.01

Survey year

2000–2005 24 3,882 14,293 0.25 (0.18, 0.32) 2,098.33 98.90% <0.01 99.51 0.6012

2005–2010 25 7,018 23,056 0.31 (0.23, 0.40) 4,270.98 99.44% <0.01

2010–2015 39 11,773 45,139 0.30 (0.25, 0.36) 5,682.24 99.33% <0.01

2015–2020 41 15,636 49,855 0.28 (0.23, 0.34) 6,736.96 99.41% <0.01

Sample size

<200 16 678 2,456 0.25 (0.17, 0.34) 363.84 95.88% <0.01 99.54 0.6346

201–400 26 2,562 7,266 0.33 (0.25, 0.42) 1,429.42 98.25% <0.01

401–600 26 3,881 12,778 0.30 (0.23, 0.37) 2,066.31 98.79% <0.01

601–800 11 1,971 7,358 0.26 (0.18, 0.34) 669.56 98.51% <0.01

801–1,000 16 3,662 14,181 0.25 (0.17, 0.34) 1,996.52 99.25% <0.01

>1,000 34 25,555 88,304 0.29 (0.24, 0.35) 12,430.00 99.73% <0.01

Sampling methods

Simple 25 5,645 22,132 0.24 (0.18, 0.31) 2,603.18 99.08% <0.01 99.48 0.2927

Convenience 6 2,852 11,832 0.20 (0.14, 0.26) 293.03 98.29% <0.01

Stratified 4 502 2,219 0.26 (0.13, 0.41) 165.74 98.19% <0.01

(Continued)

F
ro
n
tie

rs
in

P
u
b
lic

H
e
a
lth

fro
n
tie

rsin
.o
rg

279

https://doi.org/10.3389/fpubh.2023.1116616
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


W
a
n
g
e
t
a
l.

1
0
.3
3
8
9
/fp

u
b
h
.2
0
2
3
.1
1
1
6
6
1
6

TABLE 4 (Continued)

Subgroup No. of studies No. of depression Sample size Subgroup analysis Meta-regression

Estimated rate (95% CI) Q I2 (%) p-value I2 (%) p-value

Cluster 34 9,086 22,692 0.34 (0.26, 0.42) 5,467.54 99.40% <0.01

Multiple sampling methods 39 12,687 42,280 0.29 (0.24, 0.34) 5,625.12 99.32% <0.01

N 21 7,537 31,188 0.29 (0.22, 0.36) 3,046.89 99.34% <0.01

Educational level

Undergraduate 122 36,181 1,27,448 0.29 (0.26, 0.32) 17,679.64 99.32% <0.01 99.51 0.7368

Postgraduate 6 2,041 4,387 0.32 (0.14, 0.52) 793.43 99.37% <0.01

Unclassified 1 87 508 0.17 (0.14, 0.21) – – –

Measurement tool and cuto� score

ADI score ≥ 8 1 204 625 0.33 (0.29, 0.36) – – – 98.76 <0.001

BDI score ≥ 5 7 2,040 4,719 0.46 (0.38, 0.54) 166.95 96.41% <0.01

BDI score ≥ 10 1 1,699 10,140 0.17 (0.16, 0.17) – – –

BDI score ≥ 14 5 2,124 11,028 0.19 (0.15, 0.22) 33.24 87.97% <0.01

BDI without cutoff score reported 1 177 945 0.19 (0.16, 0.21) – – –

BDI-13 score ≥ 5 1 767 1,414 0.54 (0.52, 0.57) – – –

BDI-II score ≥ 14 2 567 2,652 0.21 (0.20, 0.23) – – –

CES-D score ≥ 16 10 4,951 9,557 0.46 (0.34, 0.58) 1,231.06 99.27% <0.01

CES-D score ≥ 20 7 1,937 6,399 0.34 (0.22, 0.48) 612.45 99.02% <0.01

DASS-21 score ≥ 10 2 286 1,647 0.17 (0.15, 0.19) – – –

DSI severity index≥ 0.5 3 1,407 2,148 0.68 (0.40, 0.90) – – –

GHQ-12 score ≥ 2 1 3 123 0.02 (0.01, 0.07) – – –

HAD score ≥ 9 1 31 181 0.17 (0.12, 0.23) – – –

IVR(self-made) score ≥ 10 1 21 204 0.10 (0.06, 0.15) – – –

PHQ-2 score ≥ 3 1 20 142 0.14 (0.09, 0.21) – – –

PHQ-9 score ≥ 5 1 226 348 0.65 (0.60, 0.70) – – –

PHQ-9 score ≥ 10 3 438 2,505 0.18 (0.15, 0.22) – – –

PRIME-MD answer “yes” 1 611 1,814 0.34 (0.32, 0.36) – – –

SCL-90 score ≥ 1.8 1 1,906 7,321 0.26 (0.25, 0.27) – – –

(Continued)
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TABLE 4 (Continued)

Subgroup No. of studies No. of depression Sample size Subgroup analysis Meta-regression

Estimated rate (95% CI) Q I2 (%) p-value I2 (%) p-value

Sample size

SCL-90 score ≥ 2 5 678 3,795 0.18 (0.15, 0.21) 21.85 81.69% <0.01

SCL-90 score > 2 1 36 1,137 0.03 (0.02, 0.04) – – –

SCL-90 score ≥ 3 4 129 2,880 0.04 (0.03, 0.05) 5.71 47.42% 0.13

SCL-90 without cutoff score

reported

1 30 1,286 0.02 (0.02, 0.03) – – –

SDS score ≥ 5 1 163 537 0.30 (0.26, 0.34) – – –

SDS score ≥ 14 1 214 1,053 0.20 (0.18, 0.23) – – –

SDS score ≥ 40 2 150 656 0.22 (0.19, 0.25) – – –

SDS score ≥ 41 3 401 1,706 0.25 (0.11, 0.42) – – –

SDS score ≥ 42 1 144 485 0.30 (0.26, 0.34) – – –

SDS score ≥ 50 24 5,060 14,975 0.29 (0.23, 0.35) 1,413.90 98.37% <0.01

SDS score > 50 1 63 622 0.10 (0.08, 0.13) – – –

SDS score ≥ 52 1 303 940 0.32 (0.29, 0.35) – – –

SDS score ≥ 53 14 4,655 15,256 0.32 (0.25, 0.39) 976.16 98.67% <0.01

SDS severity index≥ 0.5 12 4,548 9,083 0.38 (0.29, 0.48) 879.01 98.75% <0.01

SDS score ≥ 50 and HAMD 1 56 691 0.08 (0.06, 0.10) – – –

SDS without cutoff score reported 5 2,185 12,720 0.19 (0.13, 0.26) 147.09 97.28% <0.01

Self-made questions answers “yes” 1 14 164 0.09 (0.05, 0.14) – – –

YRBSS without cutoff score

reported

1 65 445 0.15 (0.11, 0.18)

Overall 129 38,309 1,32,343 0.29 (0.26, 0.32) 19,186.54 99.33% <0.01

N, not reported; HAD, Hospital Anxiety andDepression Scale; BDI, Beck Depression Rating Scale; BDI-II, Beck Depression Inventory-II; BDI-13, Beck Depression Inventory-13; CES-D, Center for Epidemiologic Studies Depression Scale; DASS-21, Depression Anxiety

Stress Scale-21; DSI, Depression Status Inventory; GHQ, General Health Questionnaire; IDLS, the international depression literacy survey; IVR, interactive voice response; PHQ-2, The Patient Health Questionnaire-2; PHQ-9, The Patient Health Questionnaire-9;

SCL-90, the symptom checklist-90; PRIME-MD, The 2-Item Primary Care Evaluation of Mental Disorders; SDS, Self-Rating Depression Scale; HAMD, Hamilton Depression Scale; YRBSS, Youth Risk Behavior Surveillance System Questionnaire.
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FIGURE 3

Subgroup analysis of depression in Chinese medical students based

on measurements tools.

the heterogeneity between studies. Publication bias was found

in the pooled prevalence analysis (p < 0.001 using Egger’s test;

Supplementary material S6, Figure 2).

Suicidal behaviors

Suicidal ideation
The pooled prevalence of suicide ideation reported in 53 studies

was 13% (15,546/119,069, 95% CI: 11%−15%), with significant

heterogeneity of 99.19% among included studies (Figure 6, Table 6).

Sensitivity analysis showed that no individual study significantly

affected the overall result (Supplementary material S5, Figure 3). In

the subgroup analysis, heterogeneity was found to be reduced in the

northeast region (I2 = 85.58%), recall period of the past 1 week (I2

= 84.33%), and in studies using the Self-rating Idea of Suicide Scale

(SIOSS) to identify suicide ideation (I2 = 88.71%).

Subgroup analysis showed differences in prevalence based on

study regions, sampling methods, recall periods, and measurement

tools. The estimated prevalence of suicide ideation was highest

in central China (19%; 95% CI: 7%−34%), followed by south

China (17%, 95% CI: 9%−26%) and the southwest region (17%;

95% CI: 15%−18%). Furthermore, studies conducted between

2005 and 2010 had a higher prevalence of suicide ideation than

other survey years (15%; 95% CI: 11%−18%). The estimated

prevalence was higher in those studies using convenience sampling

methods (26%; 95% CI: 25%−28%) compared with other sampling

methods. Among all recall periods reported in the included

studies, those studies using the recall period “lifetime” reported

a higher estimated prevalence of suicide ideation (19%; 95% CI:

15%−24%). In terms of measurement tools, studies using the

Eysenck Personality Questionnaire (EPQ), SSI, and Purpose in Life

Test (PIL) reported higher pooled prevalence, with estimates of

27% (95%CI: 26%−28%), 24% (95%CI: 22%−27%), and 24% (95%

CI: 20%−29%), respectively (Figure 7, Table 6).

Univariate meta-regression analyses demonstrated that

measurement tools (p = 0.0282) could explain the potential

source of the heterogeneity. Publication bias was found in

the pooled prevalence analysis (p < 0.001 using Egger’s test;

Supplementary material S6, Figure 3).

Suicidal attempt
The pooled prevalence of suicide attempts reported in 21

studies was 3% (1,730/69,786, 95% CI: 1%−4%), with significant

heterogeneity of 99.01% among the included studies (Figure 8,

Table 7). Sensitivity analysis showed that no individual study

significantly affected the overall result (Supplementary material S5,

Figure 4).

Subgroup analysis showed differences in prevalence based on

study regions, survey years, sampling methods, recall periods, and

measurement tools. The estimated prevalence of suicide attempt

was higher in central China (14%; 95% CI: 13%−15%) than other

regions. Studies conducted between 2015 and 2020 (4%; 95% CI:
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FIGURE 4

Forest plot of prevalence of anxiety in Chinese medical students.
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TABLE 5 Estimated anxiety prevalence among medical students in China.

Subgroup No. of studies No. of anxiety Sample size Subgroup analysis Meta-regression

Estimated rate (95% CI) Q I2 (%) p-value I2 (%) p-value

Study region

Northeast 11 3,482 11,681 0.19 (0.09, 0.32) 2,385.60 99.58% <0.01 99.25 0.6626

North China 10 1,130 5,258 0.18 (0.11, 0.27) 512.18 98.27% <0.01

East China 12 3,986 25,598 0.20 (0.16, 0.23) 381.33 97.12% <0.01

South China 9 804 6,069 0.12 (0.10, 0.15) 61.24 86.94% <0.01

Central China 11 2,803 14,682 0.15 (0.08, 0.23) 1,680.35 99.40% <0.01

Northwest 4 793 2,984 0.27 (0.23, 0.31) 20.60 85.43% <0.01

Southwest 6 2,580 11,651 0.24 (0.18, 0.31) 234.93 97.87% <0.01

Multiple regions 5 1,292 9,371 0.13 (0.06, 0.21) 179.87 97.78% <0.01

N 12 2,609 18,103 0.17 (0.11, 0.25) 1,199.99 99.08% <0.01

Survey year

2000–2005 18 1,082 9,057 0.12 (0.08, 0.16) 540.21 96.85% <0.01 99.21 0.0490

2005–2010 18 4,205 26,185 0.15 (0.10, 0.20) 1,583.38 98.93% <0.01

2010–2015 19 5,424 25,219 0.20 (0.15, 0.27) 2,294.95 99.22% <0.01

2015–2020 25 8,768 44,936 0.22 (0.18, 0.27) 3,125.67 99.23% <0.01

Sample size

<200 10 420 1,618 0.23 (0.11, 0.37) 395.94 97.73% <0.01 99.29 0.3992

201–400 16 653 4,363 0.14 (0.09, 0.18) 270.87 94.46% <0.01

401–600 15 1,249 7,741 0.14 (0.09, 0.21) 780.15 98.21% <0.01

601–800 7 959 4,724 0.20 (0.13, 0.27) 244.11 97.54% <0.01

801–1,000 10 1,694 8,908 0.18 (0.12, 0.25) 548.94 98.36% <0.01

>1,000 22 14,504 78,043 0.20 (0.15, 0.25) 5,750.08 99.63% <0.01

(Continued)
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TABLE 5 (Continued)

Subgroup No. of studies No. of anxiety Sample size Subgroup analysis Meta-regression

Estimated rate (95% CI) Q I2 (%) p-value I2 (%) p-value

Sampling methods

Simple 21 5,007 27,087 0.16 (0.12, 0.22) 2,464.46 99.19% <0.01 99.25 0.3401

Convenience 2 1,225 7,133 0.17 (0.16, 0.18) – – –

Stratified 5 666 2,798 0.29 (0.13, 0.48) 430.75 99.07% <0.01

Cluster 20 5,299 23,598 0.19 (0.13, 0.25) 2,149.95 99.12% <0.01

Multiple sampling methods 23 4,835 29,037 0.18 (0.14, 0.23) 2,172.46 98.99% <0.01

N 9 2,447 15,744 0.12 (0.08, 0.17) 410.95 98.05% <0.01

Educational level

Undergraduate 77 17,973 1,01,934 0.17 (0.15, 0.19) 6,828.34 98.89% <0.01 99.20 0.1020

Postgraduate 3 1,506 3,463 0.31 (0.14, 0.51) – – –

Measurement tool and cuto� score

BAI score ≥ 8 1 34 143 0.24 (0.17, 0.32) – – – 98.94 0.0010

BAI score ≥ 10 2 2,882 20,480 0.14 (0.14, 0.15) – – –

BAI score ≥ 15 1 253 2,251 0.11 (0.10, 0.13) – – –

BAI score ≥ 50 1 50 372 0.13 (0.10, 0.17) – – –

DASS-21 score ≥ 8 2 480 1,647 0.29 (0.27, 0.31) – – –

GAD-7 score ≥ 10 1 65 325 0.20 (0.16, 0.25) – – –

GHQ-12 score ≥ 2 1 5 123 0.04 (0.01, 0.09) – – –

HAD score ≥ 9 1 39 181 0.22 (0.16, 0.28) – – –

HAMA score ≥ 7 1 159 195 0.82 (0.75, 0.87) – – –

HAMA score ≥ 14 2 318 1,152 0.27 (0.24, 0.29) – – –

MAS without cutoff score reported 1 54 575 0.09 (0.07, 0.12) – – –

S-AI without cutoff score reported 1 30 196 0.15 (0.11, 0.21) – – –

SAS without cutoff score reported 1 1,456 10,340 0.14 (0.13, 0.15) – – –

SAS score ≥ 40 3 197 1,790 0.11 (0.09, 0.13) – – –

SAS score ≥ 41 1 140 396 0.35 (0.31, 0.40) – – –

(Continued)
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TABLE 5 (Continued)

Subgroup No. of studies No. of anxiety Sample size Subgroup analysis Meta-regression

Estimated rate (95% CI) Q I2 (%) p-value I2 (%) p-value

SAS score ≥ 47 3 151 976 0.15 (0.13, 0.18) – – –

SAS score ≥ 50 42 11,126 47,980 0.20 (0.17, 0.24) 4,378.44 99.06% <0.01

SAS score > 50 1 113 716 0.16 (0.13, 0.19) – – –

SAS score ≥ 51 1 68 197 0.35 (0.28, 0.42) – – –

SCARED score ≥ 23 1 41 389 0.11 (0.08, 0.14) – – –

SCL-90 score ≥ 1.8 1 1,390 7,321 0.19 (0.18, 0.20) – – –

SCL-90 score ≥ 2 3 264 1,698 0.16 (0.14, 0.17) – – –

SCL-90 score > 2 1 23 1,137 0.02 (0.01, 0.03) – – –

SCL-90 score ≥ 3 5 109 4,166 0.03 (0.02, 0.04) 17.91 77.66% <0.01

SIAS score ≥ 50 1 4 487 0.01 (0.00, 0.02) – – –

Self-made questions answers “yes” 1 28 164 0.17 (0.12, 0.24) – – –

Overall 80 19,479 1,05,397 0.18 (0.15, 0.20) 8,143.11 99.03% <0.01

N, not reported; BAI, Beck Anxiety Inventory; DASS-21, Depression Anxiety Stress Scale 21; GAD-7, Generalized Anxiety Disorder-7; GHQ-12, 12-item General Health Questionnaire; HAD, Hospital Anxiety and Depression Scale; HAMA, Hamilton Anxiety Scale;

MAS, Manifest Anxiety Scale; S-AI, State-Anxiety Inventory; SAS, Self-Rating Anxiety Scale; SCARED, Rating Scale Scoring Aide; SCL-90, the symptom checklist-90; STAI-6, the 6-Item State Version of the State-Trait Anxiety Inventory.
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FIGURE 5

Subgroup analysis of anxiety in Chinese medical students based on measurements tools.
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FIGURE 6

Forest plot of prevalence of suicidal ideation in Chinese medical students.
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TABLE 6 Estimated suicide ideation prevalence among medical students in China.

Subgroup No. of studies No. of suicide ideation Sample size Subgroup analysis Meta-regression

Estimated rate (95% CI) Q I2 (%) p-value I2 (%) p-value

Study region

Northeast 4 361 3,967 0.10 (0.07, 0.12) 20.81 85.58% <0.01 99.14 0.8519

North China 2 247 3,403 0.07 (0.06, 0.08) – – –

East China 16 5,929 51,045 0.13 (0.09, 0.18) 2,844.04 99.47% <0.01

South China 6 3,015 15,052 0.17 (0.09, 0.26) 794.93 99.37% <0.01

Central China 3 1,490 6,630 0.19 (0.07, 0.34) – – –

Northwest 2 395 2,330 0.17 (0.15, 0.18) – – –

Southwest 2 133 1,380 0.10 (0.08, 0.11) – – –

Multiple regions 4 816 11,225 0.11 (0.07, 0.15) 152.41 97.38% <0.01

N 13 3,160 24,037 0.12 (0.09, 0.15) 575.80 97.92% <0.01

Survey year

2000–2005 4 648 6,457 0.09 (0.06, 0.12) 53.76 94.42% <0.01 99.08 0.6095

2005–2010 21 5,995 37,020 0.15 (0.11, 0.18) 1,642.94 98.78% <0.01

2010–2015 14 3,124 32,061 0.11 (0.08, 0.16) 1,547.63 99.16% <0.01

2015–2020 14 5,779 43,531 0.13 (0.09, 0.18) 2,352.25 99.45% <0.01

Sample size

<200 1 12 148 0.08 (0.04, 0.14) – – – 99.24 0.0686

201–400 5 400 1,642 0.24 (0.14, 0.35) 98.53 95.94% <0.01

401–600 6 374 3,030 0.12 (0.08, 0.16) 54.91 90.89% <0.01

601–800 9 1,094 6,111 0.17 (0.09, 0.27) 733.53 98.91% <0.01

(Continued)
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TABLE 6 (Continued)

Subgroup No. of studies No. of suicide ideation Sample size Subgroup analysis Meta-regression

Estimated rate (95% CI) Q I2 (%) p-value I2 (%) p-value

801–1,000 4 492 3,462 0.13 (0.05, 0.25) 242.27 98.76% <0.01

>1,000 27 13,174 1,04,676 0.10 (0.08, 0.13) 4,980.92 99.46% <0.01

Sampling methods

Simple 10 4,854 33,100 0.17 (0.12, 0.22) 1,373.24 99.27% <0.01 98.96 0.2339

Convenience 1 1,289 4,882 0.26 (0.25, 0.28) – – –

Stratified 3 640 3,694 0.21 (0.12, 0.31) – – –

Cluster 10 3,090 32,989 0.08 (0.04, 0.14) 2,144.67 99.58% <0.01

Multiple 18 4,044 32,574 0.12 (0.10, 0.15) 681.49 97.51% <0.01

Multi-stage sampling 1 107 696 0.15 (0.13, 0.18) – – –

N 9 1,152 11,134 0.12 (0.07, 0.19) 669.67 98.81% <0.01

Recall period

Past 1 week 4 671 5,460 0.12 (0.10, 0.15) 19.15 84.33% <0.01 98.46 0.0583

Past 6 months 1 58 2,498 0.02 (0.02, 0.03) – – –

Past 1 year 18 2,495 36,144 0.10 (0.08, 0.12) 824.66 97.94% <0.01

Past 2 years 1 51 2,498 0.02 (0.02, 0.03) – – –

Lifetime 13 8,546 43,898 0.19 (0.15, 0.24) 1,383.14 99.13% <0.01

N 18 3,834 33,567 0.12 (0.09, 0.15) 1,068.59 98.41% <0.01

Educational level

Undergraduate 51 15,096 1,12,897 0.13 (0.11, 0.15) 6,130.56 99.18% <0.01 99.21 0.4261

Postgraduate/doctor 1 15 820 0.02 (0.01, 0.03) – – –

Unclassified 2 286 1,399 0.20 (0.18, 0.22) – – –

Measurement tool

NCS 1 136 662 0.21 (0.18, 0.24) – – – 99.26 0.0282

SBQ-R 2 1,028 6,424 0.15 (0.14, 0.16) – – –

QSA and Suicide ideation question 1 115 698 0.16 (0.14, 0.19) – – –

PHQ-9 2 386 5,941 0.06 (0.06, 0.07) – – –

(Continued)
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TABLE 6 (Continued)

Subgroup No. of studies No. of suicide ideation Sample size Subgroup analysis Meta-regression

Estimated rate (95% CI) Q I2 (%) p-value I2 (%) p-value

BHS 1 48 540 0.09 (0.07, 0.12) – – –

SIOSS 6 432 4,898 0.09 (0.07, 0.12) 44.30 88.71% <0.01

BSI-CV 1 210 2,062 0.10 (0.09, 0.12) – – –

BSSI 2 384 3,460 0.11 (0.10, 0.12) – – –

PIL 1 91 376 0.24 (0.20, 0.29) – – –

EPQ 2 2,150 7,813 0.27 (0.26, 0.28) – – –

SIBQ 1 73 628 0.12 (0.09, 0.14) – – –

SSI 2 272 1,118 0.24 (0.22, 0.27) – – –

AHRBI 1 122 2,199 0.06 (0.05, 0.07) – – –

SCL-90 1 64 541 0.12 (0.09, 0.15) – – –

UPI 1 38 830 0.05 (0.03, 0.06) – – –

YRBSS 1 30 445 0.07 (0.05, 0.09) – – –

Medical Student Risk Behavior

Questionnaire

1 125 1,204 0.10 (0.09, 0.12) – – –

Single item 1 283 4,446 0.06 (0.06, 0.07)

Self-made questionnaire 25 9,559 74,784 0.13 (0.10, 0.16) 3,300.26 99.27% <0.01

Overall 53 15,546 119,069 0.13 (0.11, 0.15) 6,382.63 99.19% <0.01

N, not reported; NCS, National Comorbidity Survey; SBQ-R, The Suicide Behaviors Questionnaire-Revised; QSA, Suicide Attitude Questionnaire; PHQ-9, the Patient Health Questionnaire-9; BHS, Beck Hopelessness Scale; SIOSS, Self-Rating Idea of Suicide Scale;

BSI-CV, Beck Scale for Suicide Ideation-Chinese Version; BSSI, Beck Scale for Suicidal Ideation; PIL, Purpose in Life Test; EPQ, Eysenck Personality Questionnaire; SIBQ, Suicidal Ideation and Behavior Questionnaire; SSI, Scale for Suicide Ideation; AHRBI, the

Adolescent Health related Risky Behavior Inventory; SCL-90, the symptom checklist-90; UPI, University Personality Inventory; YRBSS, Youth Risk Behavior Surveillance System Questionnaire.
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FIGURE 7

Subgroup analysis of suicide ideation in Chinese medical students based on measurements tools.
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FIGURE 8

Forest plot of prevalence of suicidal attempt in Chinese medical students.

1%−9%) had a higher prevalence of suicide attempt than other

survey years. Furthermore, the estimated prevalence was higher in

those studies using convenience sampling methods (14%; 95% CI:

13%−15%) than other sampling methods. The studies with a recall

period of the past 1 month reported a significantly higher pooled

prevalence (13%; 95% CI: 10%−16%) than other recall periods. As

for measurement tools, the studies using SIOSS reported a higher

pooled prevalence of suicide attempt, with an estimate of 6% (95%

CI: 4%−7%; Figure 9, Table 7).

Univariate meta-regression analyses demonstrated that

study region (p = 0.0294) and sampling method (p = 0.0402)

could explain the potential source of the heterogeneity.

Publication bias was found in the pooled prevalence analysis

(p < 0.001 using Egger’s test; Supplementary material S6,

Figure 4).

Suicidal plan
The pooled prevalence of suicide plan reported in 14

studies was 4% (1,188/27,025, 95% CI: 3%−6%), with significant

heterogeneity of 97.12% among the included studies (Figure 10,

Table 8). Sensitivity analysis showed that no individual study

significantly affected the overall result (Supplementary material S5,

Figure 5). In the subgroup analysis, heterogeneity was found to be

reduced in the survey years from 2000 to 2005 (I2 = 74.16%).

Subgroup analysis showed differences in prevalence based on

study regions, survey years, sampling methods, and measurement

tools. The estimated prevalence of suicide attempt was higher

in central China (8%; 95% CI: 7%−8%). Additionally, studies

conducted between 2010 and 2015 had the lowest prevalence

of suicide attempt (1%; 95% CI: 1%−2%) among all survey

years. The estimated prevalence was higher in those studies using
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TABLE 7 Estimated suicide attempt prevalence among medical students in China.

Subgroup No. of studies No. of suicide attempt Sample size Subgroup analysis Meta-regression

Estimated rate (95% CI) Q I2 (%) p-value I2 (%) p-value

Study region

East China 8 425 39,282 0.01 (0.01, 0.02) 203.81 96.57% <0.01 96.45 0.0294

South China 2 46 3,657 0.01 (0.01, 0.02) – – –

Central China 1 682 4,882 0.14 (0.13, 0.15) – – –

Northwest 1 79 1,510 0.05 (0.04, 0.06) – – –

Southwest 1 24 697 0.03 (0.02, 0.05) – – –

N 8 474 19,758 0.03 (0.01, 0.05) 321.29 97.82% <0.01

Survey year

2000–2005 3 47 4,602 0.01 (0.00, 0.03) – – – 98.39 0.4842

2005–2010 9 479 18,536 0.03 (0.02, 0.06) 373.32 97.86% <0.01

2010–2015 4 232 25,354 0.01 (0.00, 0.02) 115.28 97.40% <0.01

2015–2020 5 972 21,294 0.04 (0.01, 0.09) 1,030.54 99.61% <0.01

Sample size

<600 2 75 935 0.07 (0.06, 0.09) – – – 98.52 0.2902

601–800 5 95 3,480 0.02 (0.01, 0.04) 50.15 92.02% <0.01

>1,000 14 1,560 65,371 0.02 (0.01, 0.04) 1,855.03 99.30% <0.01

Sampling methods

Simple 4 403 23,501 0.02 (0.01, 0.03) 61.58 95.13% <0.01 95.96 0.0402

Convenience 1 682 4,882 0.14 (0.13, 0.15) – – –

Stratified 1 10 2,498 0.00 (0.00, 0.01) – – –

Cluster 5 128 16,303 0.02 (0.01, 0.04) 129.61 96.91% <0.01

Multiple 8 456 18,381 0.03 (0.01, 0.06) 345.48 97.97% <0.01

N 2 51 4,221 0.01 (0.01, 0.02) – – –

Recall period

Past 1 week 2 32 2,857 0.01 (0.01, 0.01) – – – 98.41 0.1190

Past 1 month 1 63 490 0.13 (0.10, 0.16) – – –

Past 1 year 8 271 20,807 0.02 (0.01, 0.03) 309.87 97.74% <0.01

(Continued)
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TABLE 7 (Continued)

Subgroup No. of studies No. of suicide attempt Sample size Subgroup analysis Meta-regression

Estimated rate (95% CI) Q I2 (%) p-value I2 (%) p-value

Lifetime 6 1,133 32,699 0.03 (0.01, 0.07) 1,308.39 99.62% <0.01

N 4 231 12,933 0.02 (0.01, 0.04) 42.70 92.97% <0.01

Educational level

Undergraduate 21 1,730 69,786 0.03 (0.01, 0.04) 2,022.20 99.01% <0.01 - -

Measurement tool

NCS 1 10 662 0.02 (0.01, 0.03) – – – 98.82 0.9576

QSA and Suicide ideation question 1 14 698 0.02 (0.01, 0.03) – – –

BSSI 1 8 2,160 0.00 (0.00, 0.01) – – –

SBQ-R 1 34 3,212 0.01 (0.01, 0.01) – – –

SIOSS 1 45 800 0.06 (0.04, 0.07) – – –

Self-made questionnaire 15 1,607 61,809 0.03 (0.01, 0.05) 1,924.10 99.27% <0.01

YRBSS 1 12 445 0.03 (0.01, 0.05) – – –

Overall 21 1,730 69,786 0.03 (0.01, 0.04) 2,022.20 99.01% <0.01

N, not reported; NCS, National Comorbidity Survey; QSA, Suicide Attitude Questionnaire; SBQ-R, The Suicide Behaviors Questionnaire-Revised; SIOSS, Self-rating Idea of Suicide Scale; YRBSS, Youth Risk Behavior Surveillance System.
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FIGURE 9

Subgroup analysis of suicide attempt in Chinese medical students based on measurements tools.

convenience sampling methods (8%; 95% CI: 7%−8%) than other

sampling methods. Among all measurement tools, studies using

the Questionnaire of Suicide Attitude (QSA) and Suicide Ideation

Question reported a higher prevalence (9%; 95% CI: 7%−11%;

Figure 11, Table 8).

Significant results were not found in all univariate meta-

regression analyses to explain the heterogeneity between studies.

Publication bias was found in the pooled prevalence analysis

(p < 0.001 using Egger’s test; Supplementary material S6,

Figure 5).
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FIGURE 10

Forest plot of prevalence of suicidal plan in Chinese medical students.

Discussion

Summary of results

To the best of our knowledge, this is the most comprehensive

systematic review and meta-analysis to estimate the prevalence

of CMDs among Chinese medical students. Our study revealed

that the pooled prevalence of depression, anxiety, suicidal ideation,

suicidal attempt, and suicidal plans was 29%, 17%, 13%, 3%, and

4%, respectively. The high prevalence values emphasize the need for

CMD prevention and intervention for Chinese medical students.

Depression

Our study demonstrated a pooled prevalence of depressive

symptoms among Chinese medical students of 29%, which was

higher than that for general university students (24.4%) in

low- and middle-income countries (LMICs) (40) and previously

reported studies (28.4 and 23.8%) in China (41, 42). This may

be because medical students may experience higher academic

pressure due to the arduous training curriculum, less time for

relaxing or seeking psychological help (18, 43), and employment

stress since pursuing a master’s or even doctoral degree is

commonly required to enter a hospital in China (44). These

two factors are unique to medical students (45). Furthermore,

our results revealed that the prevalence of depression symptoms

among Chinese medical students was higher than the global

prevalence in medical students (28.0%) (46). This finding could

be the result of cultural differences among different countries.

Compared with Western countries, Asian countries with a

prominent Confucian Heritage Culture, such as China, emphasize

academic excellence starting at a young age (47). Such high

expectations often result in excessive pressure on students, which

could influence their psychological wellbeing. In this situation,

students, especially medical students, who bear more stressors

from clinical curriculums and trainings, might report higher levels

of depression.
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TABLE 8 Estimated suicide plan prevalence among medical students in China.

Subgroup No. of studies No. of suicide plan Sample size Subgroup analysis Meta-regression

Estimated rate (95% CI) Q I2 (%) p-value I2 (%) p-value

Study region

Northeast 1 92 1,855 0.05 (0.04, 0.06) – – – 93.07 0.6759

East China 4 157 6,638 0.03 (0.01, 0.06) 87.76 96.58% <0.01

South China 1 52 3,212 0.02 (0.01, 0.02) – – –

Central China 1 371 4,882 0.08 (0.07, 0.08) – – –

Northwest 1 82 1,510 0.05 (0.04, 0.07) – – –

N 6 434 8,928 0.05 (0.03, 0.07) 68.38 92.69% <0.01

Survey year

2000–2005 4 244 6,457 0.04 (0.03, 0.05) 11.61 74.16% 0.01 97.19 0.5487

2005–2010 5 309 5,551 0.05 (0.02, 0.08) 113.35 96.47% <0.01

2010–2015 1 58 4,063 0.01 (0.01, 0.02) – – –

2015–2020 4 577 10,954 0.05 (0.02, 0.09) 180.12 98.33% <0.01

Sample size

601–800 3 109 1,983 0.05 (0.01, 0.11) – – – 97.29 0.614

>1,000 11 1,079 25,042 0.04 (0.03, 0.06) 389.51 97.43% <0.01

Sampling methods

Simple 3 184 4,114 0.04 (0.02, 0.07) – – – 95.81 0.7784

Convenience 1 371 4,882 0.08 (0.07, 0.08) – – –

Stratified 1 92 2,498 0.04 (0.03, 0.04) – – –

Cluster 2 121 4,761 0.02 (0.02, 0.03) – –

Multiple 5 339 6,549 0.04 (0.02, 0.07) 84.78 95.28% <0.01

N 2 81 4,221 0.02 (0.01, 0.02) – – –

Recall period

During college 1 30 1,254 0.02 (0.02, 0.03) – – – 97.56 0.6329

Past 1 year 7 421 11,920 0.04 (0.02, 0.05) 142.20 95.78% <0.01

Lifetime 4 643 12,058 0.05 (0.02, 0.09) 221.57 98.65% <0.01

(Continued)
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The prevalence of depression in our study was similar to that

reported by resident physicians worldwide (28.8%) (15), which

suggested that depression was a problem affecting all levels of

medical training. However, the result of our study was lower than

that found in nursing students (34.0%) of similar age and education

level. The possible explanation is that nursing has been a female-

dominated profession for decades, and it has been confirmed that

women tend to be more commonly affected by mental disorders

than men (48).

Thus, it is suggested that more attention should be paid to

medical students with signs and symptoms of depression, and

timely screening and proper interventions are highly necessary.

Anxiety

This study demonstrated that the pooled prevalence of anxiety

was 18%, which was much higher than that for Asian medical

students (7.04%) (49). Interestingly, our result was lower than

the prevalence of anxiety worldwide and even in other LMICs.

For example, previous research has shown a pooled prevalence of

anxiety among medical students of 33.8% worldwide (14), 32.9% in

Brazil (50), and 34.5% in India (51). Different medical education

systems and healthcare working environments among different

countries could explain the discrepancies found in different areas.

However, anxiety among medical students was much higher

than in the general population. Available data suggest that the

prevalence of depressive and anxiety disorders in the general

population ranges from 5 to 7% worldwide (52, 53). The long-term

heavy academic burden (1), high intensity internships (2), complex

doctor-patient relationships (54), and future uncertainty (5) could

result in a higher prevalence of anxiety among medical students

than the general population. Like depression, persistent anxiety

symptoms could also lead to many undesirable consequences,

such as poor academic performance, impaired cognitive function,

burnout, and even suicidality (18, 55, 56). Thus, the anxiety in this

population should be taken seriously and prevented effectively.

Suicidal behaviors

This study identified that the pooled prevalence of suicide

ideation, suicide attempt, and suicide plan was 13%, 3%, and 4%,

respectively. The pooled prevalence of suicide ideation in this study

was similar to the global pooled prevalence (11.1%) and the pooled

prevalence in China published in previous studies (11%) (10,

28). Furthermore, the pooled prevalence of suicide plan was also

similar to the results of a Chinese language meta-analysis, which

demonstrated that 4.4% of medical students reported suicidal

plans (57).

When compared with physicians worldwide, minor differences

were found between our findings and a previous meta-analysis. In

this study, the summarized life-time prevalence of suicidal ideation

was 17.4%, while the 1-year prevalence was 8.6% and the 6-month

prevalence was 11.9%. With respect to suicidal attempt, the lifetime

prevalence was 1.8%, while the 1-year prevalence was 0.3% (58).

Combined with the above results, Chinese medical students in our
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FIGURE 11

Subgroup analysis of suicide plan in Chinese medical students based on measurements tools.

study were less likely to report suicidal ideation (2% in recent 6

months) but more likely to report suicidal attempt (2% in recent

1 year) than physicians in recent recall periods.

These results suggested that Chinese medical students, similar

to other populations with clinical training (such as physicians),

had a higher risk for suicide-related thoughts and behaviors. The

possible reasons might be a high rate of depression, work burnout,

medical adverse events and errors, and a lower likelihood of

seeking psychological help among medical students and physicians

(10, 59, 60). Effective preventive efforts and the accessibility of

mental health services for medical students should be developed in

the future.

Limitations of this review and included
studies

Our study has some limitations. First, the data were mostly

derived from studies with a cross-sectional design, which limited a

dynamic analysis of mental distress in this meta-analysis. Second,

the data from different specialties (e.g., clinical medicine, dental

medicine, preventive medicine, and nursing) and grades could not

be extracted for final analysis, leaving substantial heterogeneity

among studies unexplained. Third, it was impossible to perform

a gender analysis since many studies did not provide separate

prevalences of mental disorders for men and women. Fourth, a
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wide variety of screening instruments with different cutoff scores

for mental distress were used in different studies, resulting in high

heterogeneity across individual studies. Fifth, current studies on

mental distress among Chinesemedical students focused on limited

mental problems. The investigation of other mental distresses such

as obsessive-compulsive disorder, irritable bowel syndrome, bipolar

disorders, and combinations of these was lacking in most studies.

Finally, publication bias existed in our study, and the results should

be interpreted with caution.

Implications for further research

Most included studies used a cross-sectional design with

small sample sizes, which limits the generalization of the results

to a wider population. Thus, future research should include

prospective, randomized, multicenter studies with larger sample

sizes. Additionally, most included studies solely focused on

major mental health problems, such as depression, anxiety,

and suicidal behaviors. Future studies should investigate other

mental health disorders, such as bipolar, obsessive-compulsive, and

eating disorders, alone and in combination. More subgroup and

stratified analyses are also suggested to identify the prevalence

of mental health problems in different subgroups of Chinese

medical students, such as different grades, to provide targeted and

personalized intervention programs. Finally, more interventional

studies are needed to find ways to address the poor mental health

of this population.

Implications for practice

Given the high prevalence of mental health disorders among

medical students, there is a pressing need for further research

utilizing standardized screening instruments with valid cutoff

scores to accurately assess those disorders. It is suggested

that medical schools implement regular monitoring of students’

psychological wellbeing and establish comprehensive psychological

interventions or programs that have demonstrated effectiveness

in reducing students’ mental health disorders. For instance,

organizing structured programs with validated approaches like

life skills training (61) and mindfulness therapy (62) could

be implemented for medical students experiencing anxiety.

Additionally, providing mental support within the college setting,

including mental health-related courses and accessible counseling

centers, is essential (26). Furthermore, continuous efforts are

necessary to destigmatize mental health issues among medical

students and promote a culture of help-seeking behavior. Medical

schools can play a vital role in this by explicitly stating that

having mental health problems will not result in demerit points

or negative consequences for students. Sharing the successful

experiences of senior doctors in managing mental health challenges

may also encourage medical students to approach their ownmental

health struggles more positively (14). By prioritizing standardized

assessments, implementing evidence-based interventions, and

fostering a supportive environment, medical schools can actively

address the mental health needs of their students. This multifaceted

approach can not only alleviate the burden of mental health

disorders but also create a positive and thriving learning

environment for future healthcare professionals.

Conclusion

Our findings showed that Chinese medical students had a

high level of depression, anxiety, and suicidal behaviors. Thus,

timely screening and targeted intervention programs in this

population to improve their mental health are needed. However,

high heterogeneity and publication bias across the included studies

were found in this review, suggesting that the results should be

interpreted with caution.
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Purpose: To address the challenge of declining pro-environmental behaviors in

adolescence, this paper uses the theoretical foundations for subjective wellbeing

to verify the influence of three latent dimensions of subjective wellbeing

(life satisfaction, positive emotions, and negative emotions) on adolescents’

pro-environmental consumption behaviors (PECBs). Furthermore, we explore the

moderating e�ects of nations and regions in the relationship between subjective

wellbeing and PECBs in adolescents.

Method: Based on the international data from the Programme for International

Student Assessment 2018 (PISA 2018), we construct a unique dataset that includes

57,182 samples related to the subjective wellbeing and PECBs of 15-year-old

students from eight countries/economies. Specially, we employ an ordered probit

model to test our hypotheses.

Findings: Both adolescents’ life satisfaction and positive emotions can

significantly improve their PECBs, while there is a significant negative association

between negative emotions and PECBs. At the nation’s level, adolescents’

life satisfaction and negative emotions in developed countries/economies

significantly impact PECBs. In contrast, the positive emotions of adolescents

in developing countries/economies have more substantial e�ects on PECBs. At

the regional level, the impact of all three dimensions of adolescents’ subjective

wellbeing on PECBs is more significant in rural than urban areas.

Originality/value: This paper provides a new perspective for understanding

adolescents’ PECBs from the insights of subjective wellbeing. Previous studies

have examined the e�ects of life satisfaction or happiness on PECBs in adults.

This paper examines the impact of subjective wellbeing on adolescents’ PECBs

from life satisfaction, positive emotions, and negative emotions, which suggests

that promoting adolescents’ subjective wellbeing can be an e�ective strategy for

encouraging PECBs. From a comparative research perspective, we further analyze

the di�erences between the nations at di�erent levels of development, the rural

and urban areas, providing a valuable reference for policymakers and practitioners

in promoting pro-environmental behaviors among adolescents.

KEYWORDS

subjective wellbeing, pro-environmental consumption behaviors, adolescent, life

satisfaction, positive emotions, negative emotions
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1. Introduction

Adolescents and youth are the largest generations in history,

at over 1.8 billion (1). As the un claimed, “it is impossible

to achieve the Sustainable Development Goals (SDGs) by 2030

without the active participation of the largest generation of

changemakers” (2). The choices adolescents make today—or the

lack of them—will have a profound impact on the planet and

on our survival as a species (3). However, numerous studies

have shown that adolescents’ interest in environmental protection

presents a decreasing trend in adolescence relative to childhood and

adulthood (4–12). How to promote adolescents’ pro-environmental

behaviors, then, is of increasing concern to policy-makers and

educators (13–16).

Pro-environmental consumption behaviors (PECBs) are

actions taken by individuals that prioritize environmental

sustainability in their consumer choices (17, 18). A large body

of prior literature on the influence of adolescent PECBs has

emphasized the impact of external factors, such as family and peer

relationships (19–24), social norms (25, 26), nature or socio-spatial

distance (5, 27–30), and environmental knowledge (31–33). Other

scholars have investigated the influence of internal factors, for

instance, adolescents’ personality traits (34, 35) and environmental

concerns (32, 36–39). It is thus clear that previous literature has

focused on objective predictors that influence adolescents’ PECBs,

while the potential influence of adolescents’ subjective feelings on

PECBs remains to be explored (18, 40).

Research in positive psychology suggests that those with higher

levels of subjective wellbeing are more willing to give more money

or time to engage in socially beneficial behavior, while those with

lower levels of subjective wellbeing are often under urgent pressure

to make the modest lives and are overwhelmed by the need to

defend the public interests (41–43). But is this the case in the field

of PECBs?

Some scholars suggest that happier people are more willing to

pay more or change their consumption behaviors to protect the

environment (17, 18, 40, 42, 44–48). However, the result has been

only empirically analyzed in adults. Adolescence is a critical stage

of human development between childhood and adulthood (49).

Numerous studies have revealed a declining trend in interest in

environmental issues among adolescent groups (8, 9, 11, 12, 25, 50),

a phenomenon known as“time out”(12) or “adolescent dip” (11).

Can, then, adolescents’ subjective wellbeing promote their PECBs

as well as adults?

In response to a growing call for research, several scholars

have explored whether adolescents’ increased happiness or life

satisfaction would fare better in PECBs (51). Nonetheless, two gaps

in the existing literature still need to be addressed.

On the one hand, although a growing body of literature has

focused on the relationship between subjective wellbeing and

PECBs, subjective wellbeing is regarded as a one-dimensional

structure in the existing literature (18). Subjective wellbeing,

wellbeing, happiness, life satisfaction, and positive emotions are

often used interchangeably (40, 44, 45). In reality, there is a large

consensus that life satisfaction and emotions are two fundamental

building blocks of subjective wellbeing (41, 52, 53). In this vein,

subjective wellbeing includes both an affective component (positive

and negative emotions) and a cognitive component (one’s judgment

of one’s overall life satisfaction or satisfaction with specific domains

of one’s life) (14, 43, 52). That is, subjective wellbeing contains three

related but independent components: life satisfaction, positive

emotions, and negative emotions (43, 54–56). Previous research

has focused on the effects of life satisfaction or positive emotions

on PECBs, neglecting the impact of negative emotions. Moreover,

extant research suggests negative emotions or unhappiness can also

predict pro-social behaviors (43). Hence, this paper will examine

whether subjective wellbeing is associated with adolescents’ PECBs

along three dimensions: life satisfaction, positive emotions, and

negative emotions to address the first research gap.

On the other hand, the existing research that has been

conducted usually focuses on one country or region, and there

is a lack of international and cross-regional comparative studies.

Moreover, extensive research has focused on developed countries,

whereas research on those in developing countries has yet to

be explored, especially the comparative studies during different

development levels of nations. In addition, comparative studies of

PECBs in adolescents in different areas, such as urban and rural

areas, remain a puzzle.

To shed light on these puzzles, using a sample of 57,182

adolescents across eight countries/economies, we explore whether

adolescents’ PECBs are associated with all of the three components

of subjective wellbeing by the ordered probit model. Furthermore,

we explore the differences between developing and developed

countries/economies, and between rural and urban areas.

This paper is structured as follows. Section 2 presents the

literature overview of subjective wellbeing and PECBs and proposes

the hypotheses. In Sections 3, we describe the data sources,

variables, and empirical model. Section 4 reports the general results

and the mechanism analysis of the moderating effects. In Section

5, we further discuss the findings. Finally, conclusions are drawn in

Section 6.

2. Literature review

2.1. Adolescents’ PECBs

Adolescents’ lifetimes, in particular, will face the environmental

consequences of actions taken or not taken today. Their active

engagement in understanding the state of our environment (and

the importance of protecting it) is critical to achieving sustainable

development globally (3). PECBs are the human behaviors that

mitigate various environmental issues, including climate change,

environmental pollution, and the loss of biodiversity (57–59).

Precisely, PECBs comprise the committing of acts that benefit

the ecological environment (e.g., recycling, use of non-toxic

substances, changing purchasing behaviors) and the omission

of actions that harm it (e.g., avoiding air travel, reducing

waste production, minimizing energy consumption) (17, 60,

61).

For adolescents, United Nations Environment Programme

(UNEP) suggests they can influence the market by buying or

not buying (3). PECBs and public environmental protection

activities are the main ways adolescents protect the environment.

PECBs are more related to the private lifestyle of adolescents.

Nevertheless, adolescents may not have sufficient exposure or
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knowledge of issues related to environmental degradation, and

therefore may not see the relevance of these issues to their

daily lives (27, 62). More specifically, as students, adolescents

are surrounded by personal and academic pressures such as

grades, social life, and extracurricular activities, which makes it

difficult for them to devote more money or time to environmental

issues. The decline in interest in environmental issues among

adolescents is a tremendous challenge for the earth’s future

that may require a more effective approach to address (3,

63).

2.2. Life satisfaction and PECBs in
adolescents

Life satisfaction is a subjective measure of one’s overall sense

of fulfillment and contentment with their life (41, 45, 54). It

is people’s evaluation of their life as a whole, including their

past, present, and future (64, 65). Previous studies have shown

that life satisfaction significantly impacts PECBs (43, 45). Wang

and Kang (45) argued that people with higher life satisfaction

performed better in PECBs. Ones with high life satisfaction often

have a strong sense of pro-society values, including a concern

for social and environmental issues (43). This value system

can lead them to choose environmentally friendly products and

services, even if they cost more or are less convenient (40,

45).

Moreover, individuals with high life satisfaction may be more

likely to be influenced by social norms that promote PECBs.

Ouyang et al. (44) suggested that people might feel responsible

for their communities and want to be seen as environmentally

responsible and socially conscious. In this vein, ones may support

companies that prioritize sustainable practices and ethical sourcing

even if they may pay more (40). In contrast, those less satisfied

with their lives are likely to be preoccupied with improving their

situation, which can overshadow concerns about social issues (18).

Therefore, we propose the following hypothesis:

H1a. Adolescents’ life satisfaction is significantly and

positively correlated with their PECBs.

2.3. Positive emotions and PECBs in
adolescents

Positive emotions are subjective experiences that are typically

pleasant and enjoyable. These emotions include feelings such as

happiness, joy, contentment, gratitude, and hope (55, 56). Research

has shown that cultivating positive emotions can benefit individuals

and society; for example, positive emotions can motivate people

to engage in pro-environmental behaviors that protect the natural

environment and preserve its resources (40, 44, 66, 67).

Notably, the influence of positive emotions on PECBs has been

identified in the literature. Yuan (68), Briones et al. (69) suggested

that positive emotions were associated with greater self-control and

regulation, which could motivate people to act in ways that align

with their values and beliefs. This could also translate into PECBs,

such as recycling or reducing energy consumption. In the opinions

of Meinhold and Malkus (32), Kaida and Kaida (70), people who

experience positive emotions may be more likely to conform to

social norms related to sustainability, especially if those norms are

reinforced by positive feedback from others. Therefore, theymay be

more likely to consider the environmental impact of their actions

and choose PECBs. Besides, people with more positive emotions

usually have a stronger sense of altruism and reciprocal cooperation

(44). This can lead to increased concern for the environment and a

desire to engage in behaviors that benefit others, even if it requires

personal sacrifice or inconvenience (40). Therefore, we propose the

following hypothesis:

H1b. Adolescents’ positive emotions are significantly and

positively correlated with their PECBs.

2.4. Negative emotions and PECBs in
adolescents

Negative emotions are subjective feelings that can cause one

to be miserable and sad, such as hate, afraid, anger, jealousy,

and sadness (56, 67). Negative emotions may dampen people’s

enthusiasm for life and reduce their confidence and self-esteem

(71). In this context, negative emotions may stop one from thinking

and behaving rationally and seeing situations from their proper

perspective. Adolescence is a period of dramatic development.

The frontal lobes have not entirely developed, which causes

immature self-emotional management skills (72, 73). Adolescents

in this period are more concerned with their inner feelings. When

immersed in negative emotions, it is a big challenge for them to pay

attention to social and public issues and take social responsibility.

Erikson (74) referred to these irresponsible behaviors of adolescents

as “adolescence moratoriums.”

Although research has suggested that negative emotions,

through fear, anger, guilt, shame, etc., help to evoke

environmentally responsible behaviors (67). In fact, using negative

emotions to drive behavior change limits our attention to the short

term. As Carter (67), Sheldon and Kasser (75) argued that negative

emotions might lead to a focus on immediate needs and desires

rather than long-term consequences. For example, someone feeling

stressed or anxious may prioritize convenience over sustainability,

choosing disposable products instead of reusable ones to save time

and effort (76). Moreover, the negative emotions that come with

psychological threats can motivate one to give more attention to

external goals, which may cause lower PECBs (75, 76). Specifically,

when people are threatened regarding survival, finances, or

relationships, they are more inclined toward extrinsic goals such as

financial success, popularity, and image than intrinsic goals such

as personal growth, social norms, and community contributions

(75–78). Thus, we propose the following hypothesis:

H1c. Adolescents’ negative emotions are significantly and

negatively correlated with their PECBs.
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2.5. Moderating e�ects: developing or
developed countries/economies

Nations worldwide are usually divided into developed

and developing countries/economies based on their economic

development, wealth, and wellbeing. The level of development of a

country or economy is linked to the long and healthy life, access

to knowledge, and standard of living of its people, which are also

significant predictors of PECBs (40, 79).

In developed countries/economies with high levels of material

wealth and availability of resources, people might be more selective

about the products they purchase (46, 47, 80). More specifically,

individuals in developed countries/economies tend to have a higher

living standard, enabling them to make income sacrifices to change

their purchase behaviors for environmental sustainability (40,

42). Additionally, adolescents in developed countries have greater

access to education, information, and media resources, which can

increase their awareness and concern about environmental issues.

Conversely, in developing countries/economies where poverty,

inequality, and environmental degradation are pressing issues,

individuals’ subjective wellbeing may be more tied to stable

access to basic needs of survival (46, 80). They may not be

more selective in their consumption behaviors, and their financial

constraints may limit their choices (41). Furthermore, adolescents

in developing countries might lack exposure to such information,

so their awareness and interest in environmental problems

may be lower. Therefore, the impact of adolescents’ subjective

wellbeing on their PECBs should differ between developing and

developed countries/economies due to different economic and

social development levels. Based on the above analysis, we propose

the following hypotheses:

H2a. Compared to the group of developing

countries/economies, the effect of adolescents’ life satisfaction on

PECBs is more substantial in developed countries/economies.

H2b. Compared to the group of developing

countries/economies, the effect of adolescents’ positive emotions

on PECBs is more substantial in developed countries/economies.

H2c. Compared to the group of developing

countries/economies, the effect of adolescents’ negative emotions

on PECBs is more substantial in developed countries/economies.

2.6. Moderating e�ects: the rural or urban
areas

Just as there are significant differences in levels of development

between countries, there are essential differences between rural

and urban areas in terms of population density, economic

activity, infrastructure, lifestyle, education, health care, and the

environment (81, 82).

In rural areas, communities have stronger social connections

and a sense of community compared to urban areas. Ouyang

et al. (44) argued that residents in rural areas lived in a

society of acquaintances, and participation in environmental

protection helped to strengthen their social capital and network

of relationships. Besides, rural adolescents may have a closer

relationship with their local environment and natural surroundings

than urban adolescents (30). Specifically, rural adolescents may

be more involved in farming, gardening, or outdoor activities. In

contrast, the barriers to opportunities for adolescents in urban

areas to connect with nature while enjoying high industrialization

and modernization levels are increasing. Solano-Pinto et al. (51)

have empirically tested whether there is a reciprocal influence

between children’s wellbeing and connectivity with nature which

may promote their PEBs. Thus, the effect of adolescents’

subjective wellbeing on PECBs should be more pronounced among

adolescents in rural areas than in urban areas. Based on the above

analysis, we propose the following hypotheses:

H3a. Compared to the group in the urban area, the effect

of adolescents’ life satisfaction on PECBs is more substantial in

rural regions.

H3b. Compared to the group in the urban area, the effect of

adolescents’ positive emotions on PECBs is more substantial in

rural regions.

H3c. Compared to the group in the urban area, the effect of

adolescents’ negative emotions on PECBs is more substantial in

rural regions.

3. Methodology

3.1. Data

The data for this paper comes from two different sources. One is

the individual dimension data, 2018 Programme for International

Student Assessment (PISA 2018), from Organization for Economic

Co-operation and Development (OECD). The other is the national

dimension data, the human development index (HDI), from the

United Nations Development Programme (UNDP).

The questionnaire from PISA 2018 is a comprehensive and

rigorous international standardized assessment for adolescents,

with both the multi-itemmeasurements of subjective wellbeing and

PECBs (14). PISA 2018, the triennial assessment launched in 1997

by OECD, is the latest wave of surveys. PISA 2018 assesses the

extent to which 15-year-old students have acquired knowledge and

skills to meet real-life challenges near the end of their compulsory

education, conducted in eighty countries/economies worldwide.

Unfortunately, the relevant questions for subjective wellbeing and

PECBs are surveyed in only eight countries/economies in PISA

2018. Excluding invalid responses, 57,182 samples constitute the

dataset for this study.
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TABLE 1 Reliability and validity of the measurement scale of subjective wellbeing.

Variable Measure items FL Cronbach’s α CR AVE

Life satisfaction (X1) Your health 0.647 0.891 0.903 0.482

The way that you look 0.625

What you learn at school 0.684

The friends you have 0.690

The neighborhood you live in 0.705

All the things you have 0.747

How you use your time 0.674

Your relationship with your

parents/guardians

0.699

Your relationship with your

teachers

0.718

Your life at school 0.722

Positive emotions (X2) Happy 0.805 0.835 0.832 0.560

Lively 0.750

Proud 0.533

Joyful 0.833

Cheerful 0.826

Negative emotions (X3) Scared 0.780 0.866 0.764 0.570

Miserable 0.697

Afraid 0.792

Sad 0.727

3.2. Variables

3.2.1. Dependent variable: PECBs
In the PISA 2018 student questionnaire, three question items

are related to PECBs (see Table 3). Respondents are asked whether

they have participated in PECBs in the questionnaire. We assign a

value to each question answer. “No” is given a matter of “0”; “yes”

is given a value of “1”.

3.2.2. Independent variable: subjective wellbeing
Subjective wellbeing is the core set of explanatory variables with

three dimensions (see Table 3). Life satisfaction is measured by the

four-point Likert scale of 10 question items, ranging from 1 (Not at

all satisfied) to 4 (Totally satisfied). Positive emotions are measured

by the four-point Likert scale of five question items, ranging from

1 (Never) to 4 (Always). Negative emotions are measured by the

four-point Likert scale of four question items, ranging from 1

(Never) to 4 (Always). All three scales are tested reliability and

validity. Cronbach’s α for these scales are all >0.8, indicating

that the reliability of scales is acceptable (see Table 1). The KMO

value and Bartlett’s test of sphericity show satisfactory results (Life

satisfaction: KMO = 0.917; χ2
= 246,570.980, p < 0.001; positive

emotions: KMO = 0.853; χ
2
= 113,166.304, p < 0.001; negative

emotions: KMO = 0.750; χ
2
= 156,573.700, p < 0.001), which

indicate the suitability of factor analysis. Factor loadings (FL) of

each item above 0.5 indicate good construct validity (see Table 1).

TABLE 2 The discriminant validity of the measures.

Variables Life
satisfaction

Positive
emotions

Negative
emotions

Life satisfaction 0.694

Positive emotions 0.473 0.748

Negative emotions −0.335 −0.287 0.755

Numbers in the diagonal and italics are the square roots of the AVEs, while others are

correlations between variables.

Both the average variance extracted (AVE) of positive emotions and

negative emotions are above 0.50, while the AVE of life satisfaction

is 0.482 (see Table 1). However, the composition reliability (CR)

values of the three constructs are all above 0.60 (see Table 1),

demonstrating the convergent validity is acceptable (83).

Additionally, we test the discriminant validity. Table 2 shows

that the square root of the AVE for each construct is all greater

than its correlation with the other variables, demonstrating the

discriminant validity of the measures (18).

3.2.3. Moderating variables: the nation and region
In this paper, the samples are drawn from eight

countries/economies: Bulgaria, Hong Kong, Ireland, Mexico,

Panama, Serbia, Spain, and United Arab Emirates (the UAE). In

order to test the moderating effect of the level of development
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TABLE 3 Descriptive statistics.

Variable Definition N SD Mean Min Max

PECBs No=0;Yes=1. Reducing energy use 57,182 0.435 0.747 0 1

Paying more for

environmental products

57,182 0.500 0.483 0 1

Boycotting products or

companies for

environmental reasons

57,182 0.456 0.295 0 1

Life satisfaction Not at all

satisfied=1;Not

satisfied=2;Satisfied=3;Totally

satisfied=4.

How satisfied are you with each of the following?

Your health 57,182 0.738 3.162 1 4

The way that you look 57,182 0.802 2.966 1 4

What you learn at school 57,182 0.761 2.922 1 4

The friends you have 57,182 0.692 3.326 1 4

The neighborhood you

live in

57,182 0.757 3.159 1 4

All the things you have 57,182 0.670 3.337 1 4

How you use your time 57,182 0.810 2.930 1 4

Your relationship with

your parents/guardians

57,182 0.765 3.265 1 4

Your relationship with

your teachers

57,182 0.751 3.015 1 4

Your life at school 57,182 0.769 3.030 1 4

Positive emotions Never=1;Rarely=2;

Sometimes=3; Always=4.

How often do you feel as described below?

Happy 57,182 0.644 3.434 1 4

Lively 57,182 0.716 3.265 1 4

Proud 57,182 0.800 2.999 1 4

Joyful 57,182 0.702 3.352 1 4

Cheerful 57,182 0.688 3.380 1 4

Negative emotions Never=1;Rarely=2;

Sometimes=3; Always=4.

How often do you feel as described below?

Scared 57,182 0.786 2.215 1 4

Miserable 57,182 0.848 2.239 1 4

Afraid 57,182 0.849 2.494 1 4

Sad 57,182 0.752 2.529 1 4

Gender Male=0; Female=1 57,182 0.500 0.516 0 1

Grade Student International

Grade

57,182 0.667 9.756 7 12

Environmental knowledge Explaining how

carbon-dioxide

emissions affect global

climate change (I

couldn’t do this=1; I

would struggle to do this

on my own=2; I could

do this with a bit of

effort=3; I could do this

easily=4)

57,182 0.946 2.800 1 4

(Continued)
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TABLE 3 (Continued)

Variable Definition N SD Mean Min Max

Region Which of the following

definitions best describes

the community in which

your school is located?

(Rural area=0;

urban area=1)

57,182 0.239 0.939 0 1

NationHuman Development

Index(HDI)

The mean value of HDI

in the respondent’s

country or economy

from 2004 to 2018. (high

= 0; extremely high= 1)

57,182 0.413 0.781 0 1

of countries or economies, we classify them as developing

countries/economies and developed countries/economies. The

HDI, produced by UNDP since 1990, consists of three components:

a long and healthy life, access to education, and a decent standard

of living (84). The HDI covers both economic and social indicators,

replacing the single GDP per capita measurement system and

providing a more comprehensive and scientific picture of the

nation’s level of development. The HDI ranges from 0 to 1, with

higher values being better. The four subgroups are as follows:

less than 0.550 for low development; between 0.550 and 0.699 for

medium development; 0.700 and 0.799 for high development; and

≥0.800 for extremely high development.

To explore the impact of the level of national development on

the PECBs of 15-year-olds, we set the data collection period from

birth to the year the adolescents were surveyed, i.e., 2004 to 2018.

We take the average value of the HDI for each country or economy

over a total of 15 years, from 2004 to 2018. The results show

that Hong Kong, Ireland, Spain, and the UAE have a mean HDI

above 0.800 for these 15 years, while Bulgaria, Mexico, Panama, and

Serbia have HDIs between 0.700 and 0.799. According to existing

studies (84), HDI above 0.800 is considered the developed countries

or economies, while the rest are developing countries or economies.

Therefore, in this paper, the group with a high HDI is regarded as a

developing country/economy and set a value of 0. The group with

a very high HDI is considered a developed country/economy and

assigned a value of 1.

As for the regions, in PISA 2018, the communities in which

students’ schools are located are divided into five categories by

population (see Table 3). We further divide them into the rural

(Assign a value of 0) and urban areas (Assign a value of 1).

3.2.4. Control variables
The individual demographic characteristics, such as gender and

grade, are controlled. Moreover, according to Ouyang et al. (44),

we further hold for the effect of their environmental knowledge.

Table 3 shows the above variables’ descriptive statistics in detail.

3.3. Empirical model

Given that the dependent variable PECBs is an ordered variable,

according to Ouyang et al. (44), Wang and Kang (45), we use an

TABLE 4 Benchmark regression.

PECBs (1) PECBs (2) PECBs (3)

Life

satisfaction

0.142∗∗∗ (15.43)

Positive

emotions

0.080∗∗∗ (9.18)

Negative

emotions

−0.069∗∗∗ (−8.74)

Grade 0.099∗∗∗ (14.05) 0.106∗∗∗ (15.03) 0.107∗∗∗ (15.16)

Gender −0.046∗∗∗

(−5.09)

−0.051∗∗∗

(−5.63)

−0.033∗∗∗ (−3.63)

Environmental

knowledge

0.123∗∗∗ (24.85) 0.127∗∗∗ (25.59) 0.131∗∗∗ (26.45)

Observations 57,182 57,182 57,182

Pseudo

R-squared

0.009 0.008 0.008

∗∗∗p < 0.001 and z-values in parentheses.

ordered probit model to test the effect of subjective wellbeing on

PECBs. The model is as follows:

PECBsi = β0 + β1Subjectivewellbeingi + β2Xi + εi (1)

where i represents the individual. PECBsi, the dependent

variable, stands for the PECBs of individual i. Subjectivewellbeingi,

the set of the core explanatory variables, represents the subjective

wellbeing of individual i. Xi is the set of control variables. Lastly,

εiis an error term.

4. Results

4.1. General results

The regression results of the effect of the three dimensions

of subjective wellbeing on PECBs in adolescents are reported

in Table 4. The results show that adolescents’ life satisfaction

and positive emotions are significantly positively associated with

their PECBs, while negative emotions are significantly negatively

associated with their PECBs. Thus, H1a, H1b, and H1c are

all verified.
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TABLE 5 Moderating e�ect of the nation.

(1) (2) (3) (4) (5) (6)

Developing Developed Developing Developed Developing Developed

Life satisfaction 0.047∗ 0.173∗∗∗

(2.55) (16.31)

Positive emotions 0.120∗∗∗ 0.069∗∗∗

(6.42) (6.95)

Negative emotions 0.007 −0.092∗∗∗

(0.46) (−9.99)

Grade 0.054∗∗ 0.108∗∗∗ 0.050∗∗ 0.116∗∗∗ 0.056∗∗ 0.115∗∗∗

(3.14) (13.49) (2.90) (14.65) (3.26) (14.43)

Gender −0.117∗∗∗ −0.025∗ −0.117∗∗∗ −0.032∗∗ −0.121∗∗∗ −0.009

(−6.11) (−2.50) (−6.10) (−3.13) (−6.13) (−0.88)

Environmental

Knowledge

0.111∗∗∗ (10.01) 0.127∗∗∗ (22.79) 0.105∗∗∗ (9.50) 0.132∗∗∗ (23.78) 0.114∗∗∗ (10.35) 0.136∗∗∗ (24.39)

Observations 12,497 44,685 12,497 44,685 12,497 44,685

Pseudo R-squared 0.005 0.011 0.007 0.009 0.005 0.009

Empirical p-value 0.000∗∗∗ 0.011∗ 0.000∗∗∗

∗∗∗p < 0.001, ∗∗p < 0.01, ∗p < 0.05, and z-values in parentheses.

Furthermore, at the individual level, the grade level, gender, and

environmental knowledge of adolescents all significantly impact

PECBs. The research sample for this paper is 15-year-old school

students of the same age and in grades ranging from 7th to

12th. The results show that the higher the grade level of the

adolescents, the better their performance on PECBs. At the same

time, there is a significant positive correlation between adolescents’

environmental knowledge and PECBs. The findings indicate

that the promotion of environmental knowledge and academic

knowledge helps adolescents to develop sustainable consumption

behaviors that are conducive to environmental protection, which

is consistent with Carmi et al. (85), Latif et al. (86), Liu et al. (87),

Meyer (88). Moreover, some studies have shown that females show

stronger environmental attitudes and behaviors than males (89–

91). However, our results show that girls perform weaker than boys

in PECBs, which is consistent with the findings of Vicente-Molina

et al. (92).

4.2. Moderating e�ects

We further examine whether the impact of adolescents’

subjective wellbeing on PECBs differs between developing and

developed countries/economies. At the same time, we test the

significance of the differences between the three groups. The

results show that the differences between all three groups are

significant at the 0.001% level (see Empirical p-value in Table 5).

The results show that the positive impact of increased life

satisfaction on adolescents’ PECBs is more substantial in developed

countries/economies compared (β = 0.173 , p <0.001) to

developing countries/economies (β = 0.047, p < 0.01). Thus, H2a

is verified.

The effect of negative emotions on PECBs also confirms

this result. The significant inhibitory effect of negative

emotions on PECBs is more strongly manifested in developed

countries/economies (β = −0.092, p < 0.001). Nevertheless,

the impact of negative sentiment on PECBs is not significant in

developing countries/economies. Thus, H2c is verified. Notably,

on the dimension of positive emotions, adolescents’ subjective

wellbeing in developing countries/economies (β = 0.120, p <

0.001) has more substantial positive impacts on their PECBs than

developed countries/economies (β = 0.069, p < 0.001). Thus, H2b

is not verified.

On the other hand, we explore the moderating effect of region

on adolescents’ subjective wellbeing on their PECBs. Table 6 shows

that the significant effects of subjective wellbeing on PECBs are

all stronger for adolescents in rural areas than in urban areas.

Moreover, we test the significance of the differences between the

three groups. The results show that the differences between all three

groups are significant at the 0.001% level (see Empirical p-value in

Table 6). Thus, H3a, H3b, and H3c are all verified.

5. Discussion

The results of this paper show that life satisfaction and positive

emotions are significantly associated with greater PECBs. In

contrast, negative emotions are associated considerably with lower

PECBs in adolescents, even after controlling for environmental

knowledge and sociodemographic variables. There are consistently

significant correlations between the three dimensions of subjective

wellbeing and PECBs in developed countries/economies.

However, in developing countries/economies, life satisfaction

and positive emotions significantly affect PECBs, while
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TABLE 6 Moderating e�ect of region.

(1) (2) (3) (4) (5) (6)

Rural Urban Rural Urban Rural Urban

Life satisfaction 0.282∗∗∗ 0.129∗∗∗

(7.87) (13.54)

Positive emotions 0.189∗∗∗ 0.072∗∗∗

(5.25) (7.92)

Negative emotions −0.217∗∗∗ −0.055∗∗∗

(−6.85) (−6.77)

Grade 0.169∗∗∗ 0.094∗∗∗ 0.192∗∗∗ 0.100∗∗∗ 0.188∗∗∗ 0.101∗∗∗

(6.02) (12.84) (6.92) (13.64) (6.78) (13.77)

Gender −0.047 −0.048∗∗∗ −0.038 −0.053∗∗∗ 0.006 −0.039∗∗∗

(−1.26) (−5.19) (−1.02) (−5.75) (0.15) (−4.13)

Environmental

Knowledge

0.135∗∗∗ (6.73) 0.123∗∗∗ (24.05) 0.143∗∗∗ (7.17) 0.127∗∗∗ (24.70) 0.153∗∗∗ (7.68) 0.130∗∗∗ (25.42)

Observations 3,480 53,702 3,480 53,702 3,480 53,702

Pseudo R-squared 0.022 0.009 0.018 0.008 0.020 0.008

Empirical p-value 0.000∗∗∗ 0.000∗∗∗ 0.000∗∗∗

∗∗∗p < 0.001 and z-values in parentheses.

negative emotions do not correlate substantially with PECBs.

Interestingly, the significant impact of adolescents’ subjective

wellbeing on PECBs is more substantial in developing

countries/economies than in developed countries/economies.

More specifically, in developed countries/economies, adolescents’

life satisfaction and negative emotions significantly impacted

their PECBs more than in developing countries/economies.

However, the positive sentiment of adolescents in developing

countries/economies has a more significant impact on PECBs than

in developed countries/economies.

Furthermore, life satisfaction, positive emotions, and negative

emotions are all significantly associated with PECBs in rural

and urban areas. Notably, all these significant correlations are

more substantial in rural than urban areas. The results indicate

that adolescents in rural areas may have more opportunities to

participate in community-based activities and get close to nature,

which promotes sustainability and environmental protection. This

can give them a sense of purpose and fulfillment, whichmay further

reinforce their commitment to pro-environmental behaviors.

5.1. Theoretical implications

These findings contribute to the existing literature in several

ways. Firstly, our study offers new ideas for approaching the

challenge of declining environmental behavior in adolescents (11,

12). Our results confirm that subjective wellbeing, as an excellent

predictor of PECBs, is not only in adults but also in adolescents,

which builds on previous research examining the association

between subjective wellbeing and pro-environmental behaviors in

adults (18, 40, 44, 45). Secondly, our results also provide new

evidence for developing the theory of subjective wellbeing. Building

on the relationship between the three dimensions of subjective

wellbeing (life satisfaction, positive emotions, and negative

emotions) on pro-social behavior in adults by Kushlev et al. (43),

our results further confirm that all three components of subjective

wellbeing are significantly correlated with PECBs in adolescents.

Last but not least, this paper broadens positive psychology from

a comparative perspective. The significant differences between

developed and developing nations, and between rural and urban

areas, provide essential and concrete references for policymakers to

enhance PECBs for adolescents.

5.2. Practical implications

The finding that subjective wellbeing positively influences

PECBs has important practical implications for promoting

sustainable consumption and environmental protection. This

paper contributes to understanding the psychological mechanisms

underlying environmentally friendly behaviors. It suggests that

promoting subjective wellbeing can be an effective strategy for

encouraging PECBs in adolescents. Our findings also highlight

the importance of fostering subjective wellbeing as a critical

component of sustainable consumption policies and programs.

By improving adolescents’ subjective wellbeing, policymakers

and practitioners can create an environment that fosters pro-

environmental attitudes and behaviors, ultimately leading to more

sustainable lifestyles and a healthier planet.

More specifically, in developed countries/economies, more

attention should be paid to the positive emotions of adolescents.

In comparison, in developing countries/economies, more attention

should be paid to the life satisfaction of adolescents and the impact

of negative emotions on PECBs. Additionally, focusing on PECBs
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for adolescents in urban areas is essential. Policymakers, schools,

and families should create more opportunities for young people to

connect with nature and participate in environmental activities.

5.3. Limitations and further research

The limitations should also be considered when interpreting

the results of this paper. Firstly, our study uses cross-sectional data

and could not provide any evidence of causality. There are few

international research projects on adolescents’ subjective wellbeing

and pro-environmental behavior. We look forward to more

long-term follow-up projects to examine the causal relationship

and long-term effects between adolescents’ subjective wellbeing

and PECBs. The second limitation concerns the measurement

of adolescent PECBs used in this paper are self-reported rather

than actual pro-environmental behaviors. Moreover, all PECBs

are measured on dichotomous yes or no scales. Future research

would benefit from a more detailed classification and more

accurate frequency measurements on PECBs. Last but not the

least, the idiosyncratic attributes inherent to various nations,

encompassing elements like political structures, societal contexts,

and cultural legacies, exert a profound impact on the behaviors

exhibited by adolescents. Consequently, a meticulous examination

that takes into account the unique characteristics of each nation

becomes of paramount importance, thereby highlighting a

pivotal trajectory for forthcoming research undertakings. Last

but not least, the distinctive attributes inherent to various

countries/economies, encompassing elements like political

structures, societal contexts, and cultural legacies, profoundly

impact adolescents’ behaviors. Consequently, a meticulous

examination that considers the unique characteristics of each

country/economy becomes paramount, thereby highlighting a

pivotal trajectory for forthcoming research undertakings.

6. Conclusions

In conclusion, our study confirms that all three components

of subjective wellbeing, life satisfaction, positive emotions, and

negative emotions, are significantly associated with adolescents’

PECBs. Moreover, the effect of adolescent subjective wellbeing

on PECBs differs substantially between developed and developing

countries/economies, and between rural and urban areas. The

findings of this paper provide new insight into the challenge of

declining pro-environmental behaviors in adolescence.
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Introduction: Adolescence is a sensitive transitional period accompanied by 
great physical, mental, and behavioral changes. Therefore, maintaining physical 
and mental health is crucial to the growth and development of adolescents. As 
one of the important indicators of mental health, the influencing factors of life 
satisfaction have been widely concerned by scholars. In recent years, with the 
rapid development of Internet technology, mobile social media has penetrated 
into all aspects of adolescents’ life, which has a subtle impact on their physical and 
mental health. Existing studies have indicated that mobile social media use can 
affect adolescents’ life satisfaction. However, little is known about the mediating 
and moderating mechanisms linking this association. This study developed a 
moderated mediation model to examine the mediating role of meaning in life 
and the moderating role of childhood psychological maltreatment.

Methods: A total of 1,198 adolescents across four provinces and municipalities 
of China completed questionnaires on mobile social media use, life satisfaction, 
meaning in life, and childhood psychological maltreatment.

Results: After controlling for gender and age, the results demonstrated that mobile 
social media use was positively associated with life satisfaction and meaning in life 
among adolescents. Moreover, meaning in life fully mediated the association between 
mobile social media use and life satisfaction. Finally, the association between mobile 
social media use and life satisfaction, as well as that between mobile social media 
use and meaning in life, was moderated by childhood psychological maltreatment. 
Specifically, these associations are stronger for adolescents with high levels of 
psychological maltreatment.

Discussion: These findings shed light on the important mechanism underlying 
mobile social media use’s effects on adolescents’ life satisfaction, which is helpful 
to formulate targeted measures for improving adolescents’ life satisfaction.

KEYWORDS

mobile social media use, life satisfaction, meaning in life, childhood psychological 
maltreatment, adolescents

1 Introduction

With the development of mobile Internet technology, global users typically spend more than 
4 h on mobile devices such as smartphones every day (1). Mobile devices have also become an 
important part and penetrated into all aspects of adolescents’ daily life. A public poll 
encompassing American teenagers showed that a majority of these participants are engaged in 
one or more social media activities by using smartphones (2). According to the newest national 
survey from China Internet Network Information Center (3), Chinese Internet users have 

OPEN ACCESS

EDITED BY

Wulf Rössler,  
Charité University Medicine Berlin, Gemany

REVIEWED BY

Zi Jia Ng,  
Yale University, United States  
Ihsana Sabriani Borualogo,  
Universitas Islam Bandung, Indonesia

*CORRESPONDENCE

Fanchang Kong  
 kfcpsy@mail.ccnu.edu.cn

RECEIVED 06 December 2022
ACCEPTED 06 November 2023
PUBLISHED 29 November 2023

CITATION

Meng S, Kong F, Dong W, Zhang Y, Yu T and 
Jin X (2023) Mobile social media use and life 
satisfaction among adolescents: a moderated 
mediation model.
Front. Public Health 11:1117745.
doi: 10.3389/fpubh.2023.1117745

COPYRIGHT

© 2023 Meng, Kong, Dong, Zhang, Yu and Jin. 
This is an open-access article distributed under 
the terms of the Creative Commons Attribution 
License (CC BY). The use, distribution or 
reproduction in other forums is permitted, 
provided the original author(s) and the 
copyright owner(s) are credited and that the 
original publication in this journal is cited, in 
accordance with accepted academic practice. 
No use, distribution or reproduction is 
permitted which does not comply with these 
terms.

TYPE Original Research
PUBLISHED 29 November 2023
DOI 10.3389/fpubh.2023.1117745

316

https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
http://crossmark.crossref.org/dialog/?doi=10.3389/fpubh.2023.1117745%EF%BB%BF&domain=pdf&date_stamp=2023-11-29
https://www.frontiersin.org/articles/10.3389/fpubh.2023.1117745/full
https://www.frontiersin.org/articles/10.3389/fpubh.2023.1117745/full
https://www.frontiersin.org/articles/10.3389/fpubh.2023.1117745/full
mailto:kfcpsy@mail.ccnu.edu.cn
https://doi.org/10.3389/fpubh.2023.1117745
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://doi.org/10.3389/fpubh.2023.1117745


Meng et al. 10.3389/fpubh.2023.1117745

Frontiers in Public Health 02 frontiersin.org

reached 1,047 million by June 2022. About 99.6% of these users surf 
the Internet or message to others by mobile phones, and teenagers 
aged 10–19 years old account for 13.5% of Chinese Internet users. 
Mobile social media (MSM) not only refers to some traditional social 
media such as television but also applications with social functions 
specially developed for mobile devices, such as Microblogs and 
Wechat, reflecting the integrative function of mobility and 
socialization (4). MSM is indispensable for adolescents because it 
provides important ways to express themselves authentically, enhance 
communication, and reinforce intimate connections. Given that the 
use of MSM has become a behavioral habit among adolescents, as a 
typical behavior pattern in online life, MSM can have a significant 
impact on individuals’ development (5).

Adolescence is a transitional period in which physical, mental and 
behavioral factors are changing greatly (6). The attitude toward life 
among adolescents is an important mental health issue, drawing much 
attention in the past few decades. Life satisfaction refers to the individual’s 
subjective evaluation of their life (7), which has a significant relationship 
between the psychological and social functioning of adolescents (8). 
Many studies showed that higher levels of life satisfaction were associated 
with better quality of interpersonal relationships, more positive 
emotions, and higher self-esteem (8–10). Moreover, lower levels of life 
satisfaction can lead to more maladjustment, resulting in some 
externalizing and internalizing behaviors (11, 12). Adolescence is a 
critical period to form a sense of happiness and shape a positive attitude 
toward life, because it is accompanied by the profound biological, 
psychological and social developments (13). Accordingly, in order to 
promote and boost adaptive behaviors and healthy development among 
adolescents, it is crucial to identify influence factors and understand the 
underlying mechanisms of life satisfaction among adolescents. This 
research examines one potential mechanism between mobile social 
media use (MSMU) and life satisfaction, and if this association differs by 
one moderator.

1.1 Mobile social media use (MSMU) and life 
satisfaction

In the past decade, the issue of whether MSMU has a positive 
impact on mental health has received a great deal of attention. 
However, the results of relevant studies are contradictory: some 
researchers have found a positive correlation between digital 
technology use and mental health, whereas other studies have found 
that social media use impairs life satisfaction or that there is no link 
between the two variables [e.g., (14–17)].

Regarding the relationship between MSM and life satisfaction, 
social displacement theory suggests that online media hinders life 
satisfaction. Specifically, excessive social media use encrodes on 
people’s time for face-to-face social interaction in reality and reduces 
the utilization of social support in reality, which increases individuals’ 
sense of depression and alienation, resulting in negative consequences 
such as social anxiety and decreased life satisfaction (14, 18). While 
others hold different views (17, 19). From the perspective of the 
stimulation hypothesis, if adolescents spend more time with their 
friends through Internet communication, then their life satisfaction 
will be advanced due to the increased quality of friendship (17). Self-
determination theory suggests that individuals have three basic 
psychological needs: autonomy needs, relatedness needs and 

competence needs (20). The autonomy needs refer to the individuals’ 
desire to make decisions or take actions autonomously, the relatedness 
needs involve the desire to connect with others, and the competence 
needs represent the need for the capability of mastering tasks and skills 
(20, 21). The satisfaction of basic psychological needs may facilitate 
better mental health, such as less loneliness, depression and anxiety 
(21). MSM provide individuals with a platform to express themselves 
autonomously, engage in social interactions, and connect with friends, 
which can help individuals meet these basic psychological needs (22). 
From this perspective, MSMU can positively impact adolescent life 
satisfaction primarily by fulfilling the psychological needs which are 
critical for well-being. Existing research has also verified the positive 
relationship between social media and life satisfaction due to more 
interactions with people and the improvement of online and offline 
social capital (5, 23). Likewise, a meta-analysis of 124 studies suggested 
that using social networking sites to interact with others, present 
oneself and entertain was a positive predictor for happiness and life 
satisfaction (24). Based on these existing results and the self-
determination theory, this study hypothesized that MSMU is positively 
related to adolescent life satisfaction (Hypothesis 1).

As stated above, two questions are also worth discussing. The first 
concerns the underlying mechanism through which MSMU may 
enhance life satisfaction among adolescents. The second question is to 
explore whether the intensity or direction of this influence may vary 
with other factors. To address these gaps, the current research aims to 
examine the mediating role of meaning in life between MSMU and 
adolescent life satisfaction, as well as whether the mediating process 
may be moderated by childhood psychological maltreatment.

1.2 The mediating role of meaning in life

Meaning in life is considered as the perception of meaning, 
purpose and mission of life, and the degree to attempt to understand 
and realize the meaning (25). From the perspective of positive 
psychology, meaning in life is a critical psychological resource related 
to mental health, which is important to life satisfaction (26).

According to the self-determination theory, the basic 
psychological needs are powerful drivers of people’s mental health and 
behaviors (20, 27). When people are actively engaged on MSM, they 
may express themselves happily, increase social connection with 
others, or find common interests and support (17). Therefore, MSM 
has the potential to fulfill the needs for relatedness (27). Researchers 
found that social relationships are important sources of meaning in 
life (28). When individuals make more social connections, find more 
support and approval on social media, they may feel that relational 
needs are being met and feel an increased sense of meaning in their 
lives (29). In addition, it is worth noting the characteristics of the 
developmental period of adolescence, which is characterized by the 
establishment of self-identity and search for life goals (30, 31). MSM 
can provide platforms to explore and establish self-identity, and fulfill 
the need for autonomy (19, 27). With the gradual development of self-
identity and the satisfaction of the need for autonomy, adolescents’ 
meaning in life can be effectively enhanced by the use of MSM (32). 
Furthermore, using MSM is a common style for adolescents to deal 
with daily events, accounting for a large part of their life (19). As a 
positive psychological resource, meaning in life can be influenced by 
daily life factors such as experiences and interpersonal relationship 
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(33, 34). Although little research directly attended to the relationship 
between MSMU and meaning in life, researchers have found that 
Internet use is helpful for adolescents to enhance their relationship 
connections and intimacy, then increase quality of friendship, self-
disclosure and sense of belonging, which are associated with greater 
meaning in life (19, 35, 36). Recently, Chen et al. (33) also reported the 
positive predictive effect of active social media use on meaning in life. 
Thus, we  speculate that MSMU may facilitate the formation of 
meaning in life.

When adolescents feel that their lives are meaningful and search 
for missions of life actively, it is easier for them to build belief and 
hope, and such positive mental attitudes help enhance life satisfaction 
(30). A growing number of studies have examined the relationship 
between meaning in life and life satisfaction. For instance, a Chinese 
meta-analysis of 51 studies indicated that meaning in life is positively 
associated with subjective well-being, including life satisfaction (37). 
Empirical studies have also confirmed that meaning in life is a 
protective factor for life satisfaction (19, 38). Specifically, engaging in 
activities that could create meaning in life for adolescents is beneficial 
to a satisfying life. As stated above, it is possible that MSMU was 
associated with adolescents’ life satisfaction through meaning in life.

Hypothesis 2: Meaning in life can mediate the relationship between 
MSMU and adolescents’ life satisfaction.

1.3 The moderating role of childhood 
psychological maltreatment

Using MSM may increase life satisfaction via meaning in life, but 
this effect may not exist in all adolescents equally. The ecological 
system theory suggests that the family as a micro-system plays a 
critical role in individuals’ development (39). Some studies found the 
moderating effect of family factors between adolescent behaviors and 
mental health, such as family cohesion, and parental attachment (40, 
41). In our study, we focus on childhood psychological maltreatment, 
which is an important growth environment that cannot be ignored, 
and explore the potential influence of this variable on adolescents’ 
healthy development.

Childhood psychological maltreatment is defined as the 
continuous, inappropriate, and harmful parental behaviors by 
caregivers, involving indulging, spurning, neglect, and verbally 
threatening (42). Individuals mainly gain a sense of security and 
belonging from parental attachment, and those who have suffered 
psychological maltreatment by caregivers may perceive more family’s 
risks, and therefore their personal development is hindered (43). 
MSM provides more chances to express themselves comfortably, 
communicate with friends conveniently, and feel relaxed, making it 
easy to satisfy psychological needs and get social support (23). The 
theory of compensatory Internet use proposes that adolescents who 
are under stress may be more eager to alleviate negative emotions 
through the Internet (44), and moderate compensatory Internet use 
may contribute to maintaining pleasant moods and reduce negative 
moods such as loneliness (45). Due to the negative parental styles, 
individuals’ satisfaction with basic psychological needs is impeded or 
frustrated (46). Therefore, adolescents who experienced psychological 
maltreatment may feel a lack of basic psychological needs, and prefer 

to engage in social media activities in order to seek company or 
autonomy. In other words, the function of MSM may be particularly 
critical for those with maltreatment experiences. Previous studies 
mostly focused on maladaptive behaviors caused by compensatory 
network use, such as problematic mobile phone use (40, 47). However, 
from the perspective of motivation, adolescents want to seek support, 
obtain happiness and reduce negative emotions through the Internet, 
which is understandable and positive for their development (23, 45). 
A study has shown that teenage girls who are dissatisfied with the real 
friendship can search for friendship support on the Internet, and 
online friendship will play an active compensation role (48). 
Accordingly, we speculate that with the correct guidance, the Internet 
can indeed produce a positive impact on youngsters who have suffered 
from maltreatment by compensation. In the current study, 
we investigated whether the mediating process between MSMU and 
life satisfaction through meaning in life would be  moderated by 
childhood psychological maltreatment.

Hypothesis 3: Childhood psychological maltreatment can 
moderate the mediating process between MSMU and adolescent 
life satisfaction. In particular, the association between MSMU and 
adolescent meaning in life and adolescent life satisfaction would 
be  much stronger for adolescents with high levels of 
psychological maltreatment.

The present study aimed to investigate the underlying mechanism 
between MSMU and life satisfaction. We  proposed a moderated 
mediation analysis to examine (a) whether meaning in life would act 
as a mediator between MSMU and adolescent life satisfaction, and (b) 
whether this mediation process would be moderated by childhood 
psychological maltreatment. Specifically, greater mobile social media 
use would be associated with greater meaning in life and greater life 
satisfaction among highly maltreated adolescents than among less 
maltreated adolescents (see Figure 1).

2 Materials and methods

2.1 Participants and procedures

The participants were 1,250 students recruited from four middle 
schools in Anhui, Hubei, Jiangxi provinces, and Chongqing City, 
China. When responses were incomplete and regular (i.e., of same 
answer or certain regularity), it reflected this questionnaire was 

FIGURE 1

The proposed moderated mediation model.
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invalid. After exclusion, a total of 1,198 participants were valid. The 
mean age of the adolescents was 13.85 years (SD = 1.59), with males 
comprising 49% of the participants.

The present study was approved by the Ethics in Human Research 
Committee of the first author’s institution. After adolescent assent and 
teacher consent were obtained, participants filled out a series of 
questionnaires in the classroom, which was designed to collect data 
regarding some demographic variables and the research variables 
including MSMU, meaning in life, life satisfaction, and childhood 
psychological maltreatment. Well-trained graduate students described 
to participants how to complete the questionnaire using the 
standardized process. The researchers answered adolescents’ questions 
when needed. Participants were informed that all data were only used 
for research aims and this study was voluntary. No reward was 
presented to participants.

3 Measures

3.1 Mobile social media use

It was measured by the Adolescents’ Mobile Social Media Usage 
Behavior Scale, which was developed by Wang and Lei (4). It has been 
widely used in China and achieved good reliability and validity among 
Chinese adolescents (15). This scale comprised 15 items (e.g., “I post 
my life feeling on mobile social media”) and three dimensions, namely, 
interpersonal communication and presentation, information 
acquisition and sharing, and having fun and recreation. The scale was 
rated on a five-point Likert scale ranging from 1 (never) to 5 (at all 
times). Responses across the fifteen items were averaged, with higher 
scores indicating greater MSMU. The Cronbach’s alpha in this study 
was 0.91.

3.2 Life satisfaction

Adolescents’ life satisfaction was measured by the Satisfaction 
with Life Scale, which was developed by Diener et al. (49) and revised 
by Xiong and Xu (50). It included 5 items (e.g., “I am satisfied with my 
life”) and used a seven-point Likert scale ranging from 1 (strongly 
disagree) to 7 (strongly agree). Responses were averaged across all 
items, with higher scores representing higher levels of life satisfaction. 
This scale has demonstrated good reliability and validity among 
Chinese adolescents (51, 52). The Cronbach’s alpha in this study 
was 0.81.

3.3 Meaning in life

Adolescents’ meaning in life was measured by the Meaning in Life 
Questionnaire, which was developed by Steger et al. (25) and revised 
by Liu and Gan (53). This questionnaire consisted of 9 items and was 
divided into two dimensions--search for meaning (e.g., “I am looking 
for the purpose or mission of my life”) and presence of meaning (e.g., 
“I understand the meaning of my life”). Adolescents rated items on a 
five-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly 
agree). Responses were averaged, with higher scores demonstrating 
greater meaning in life. The measure is widely used, and achieved 

good reliability and validity in Chinese adolescent samples (54). The 
Cronbach’s alpha in this study was 0.76.

3.4 Childhood psychological maltreatment

The childhood psychological maltreatment scale was used to 
assess how often their parents disciplined or neglected adolescents. 
The Chinese version of this scale was developed by Pan et al. (42) and 
widely used in China because it has achieved good reliability and 
validity among Chinese adolescents (51). The scale contains 23 items 
(e.g., “When I am sad or afraid, my parents do not comfort me”), with 
5 dimensions, including terrorizing, neglect, spurning, interference 
and overindulgence. Adolescents rated items on a five-point Likert 
scale ranging from 1 (never) to 5 (always). Responses were averaged 
across the 23 items, with higher scores demonstrating higher levels of 
psychological maltreatment. According to a study by Liao et al. (55), 
scores ≥2 indicated adolescents have experienced psychological 
maltreatment in childhood, and a mean score of 1 demonstrated that 
they never experienced childhood psychological maltreatment. The 
Cronbach’s alpha for this present sample was 0.91.

3.5 Data analysis

First, in order to handle the missing data (less than 1%), mean 
imputation was applied (56). Then, descriptive statistics and 
correlation analysis were conducted to analyze the data. Third, this 
study used the PROCESS macro for SPSS (Model 4) to test the 
mediating role of meaning in life in the association between MSMU 
and life satisfaction (57). Next, the moderated mediation effect of 
childhood psychological maltreatment on the mediation process was 
tested by using the SPSS macro PROCESS (Model 8), which can 
indicate a direct effect and an indirect effect (57). The bootstrap 
confidence intervals (CIs) based on 5,000 random samples was used 
to examine the significance of the effects (57). If the 95% confidence 
intervals do not include zero, the effect is significant. Additionally, due 
to the potential relationship between adolescents’ gender, age, and 
mental health (58), we controlled for these demographic covariates 
during all analyses. Gender was dummy coded 0 for females and 1 for 
males. Finally, all continuous variables were standardized in the 
mediating and moderating analyses.

4 Results

4.1 Preliminary analyses

Because all the variables in this study were collected by 
questionnaire method, exploratory factor analysis was used to 
examine possible common method biases (59). Results showed that a 
total of 11 factors had eigenvalues over 1, and the first factor accounted 
for 17.97% of the total variance, and was less than 40%, which 
indicated that there were no significant common method biases in 
this study.

Then, descriptive statistics (means and standard deviations) and 
bivariate correlations across all study variables are presented in 
Table 1. As expected, MSMU was positively associated with adolescent 
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life satisfaction (r = 0.09, p < 0.01). MSMU was also positively 
associated with meaning in life (r = 0.17, p < 0.001). Moreover, 
meaning in life was positively associated with life satisfaction (r = 0.26, 
p < 0.001). Finally, childhood psychological maltreatment was 
positively correlated with MSMU (r = 0.13, p < 0.001), and negatively 
correlated with meaning in life (r = −0.13, p < 0.001) and life 
satisfaction (r = −0.30, p < 0.001).

We conducted the PROCESS macro (57) to examine the 
mediating effect of meaning in life on the relationship between MSMU 
and life satisfaction (Hypothesis 1).

As presented in Table  2, after controlling for gender and age, 
MSMU positively predicted life satisfaction (b = 0.09, p < 0.01) and 
positively predicted meaning in life (b = 0.17, p < 0.001). Hence, 
adolescents who used more social media reported higher levels of life 
satisfaction and meaning in life. Additionally, after controlling for 
gender and age, meaning in life was positively associated with life 
satisfaction (b = 0.23, p < 0.001). However, MSMU could not 
significantly predict life satisfaction (zero included in CI) after three 
variables were incorporated the regression equation. Therefore, 
meaning in life played a full mediation role in the association between 
MSMU and life satisfaction [indirect = 0.04, 95%CI = (0.02, 0.06)]. The 
mediating effect of meaning in life accounted for 48.39% of the total 
effect. This result partially supported Hypothesis 1.

We examined the moderating effects of childhood psychological 
maltreatment (Hypothesis 2). We used Model 8 of PROCESS macro 
(57) to conduct the moderated mediation analysis. Table 3 showed that 
after controlling for gender and age, the effect of MSMU on meaning in 
life was moderated by childhood psychological maltreatment (b = 0.05, 
p < 0.05). For clarity, we plotted MSMU on meaning in life, separately at 
low (1 SD below the mean) and high (1 SD above the mean) levels of 
childhood psychological maltreatment (see Figure 2). Simple slopes 
analysis (60) found that the effect between MSMU and meaning in life 
was stronger for adolescents with high levels of maltreatment (b = 0.24, 
p < 0.001) than adolescents with low levels of childhood psychological 
maltreatment (b = 0.13, p < 0.001). Finally, the direct effect of MSMU on 
life satisfaction was also moderated by childhood psychological 
maltreatment after controlling for gender and age (b = 0.07, p < 0.01). To 
be specific, simple slope tests (see Figure 3) indicated that for adolescents 
with higher levels of childhood psychological maltreatment, MSMU 
positively predicted life satisfaction (b = 0.17, p < 0.001). However, for 
adolescents with lower levels of maltreatment, this relationship was not 
significant (b = 0.03, p = 0.76).

Moreover, we  performed the bootstrap test to examine the 
conditional indirect effects of MSMU on life satisfaction through 
meaning in life. Results showed that for participants with higher 
childhood psychological maltreatment, MSMU had stronger positive 
effect on life satisfaction through meaning in life, and the effect size 
was 0.04 [SE = 0.01, 95% CI = (0.02, 0.07)]. In contrast, the indirect 

effect was weaker for participants with low levels of maltreatment, and 
the effect size was 0.02 [SE = 0.01, 95% CI = (0.01, 0.04); Table 4].

5 Discussion

The present study proposed a moderated mediation model to 
examine how MSMU is associated with adolescent life satisfaction and 
whether this association was varied by childhood psychological 
maltreatment. Results demonstrated that MSMU was indirectly 
related to life satisfaction via meaning in life after controlling gender 
and age. In addition, the first part of the indirect path and direct 
association were both moderated by childhood psychological 
maltreatment. Our findings extend our understanding of how and 
when MSMU is linked to adolescents’ life satisfaction.

5.1 The impact of MSMU on life satisfaction

The present study suggested that more MSMU predicted more 
adolescent life satisfaction, which was concordant with previous 
studies (5, 23). Due to the mobility and portability, using MSM has 
gradually become an important lifestyle among adolescents (19). 
Thus, adolescents get accustomed to using MSM to know the world 
and establish attitudes toward life. Our result revealed that when 
adolescents use MSM frequently, their development of life satisfaction 
could be  advanced. This finding was also in accordance with the 
stimulation hypothesis and the self-determination theory, which 
proposes that adolescents can use online media to express themselves 
autonomously, engage in social interactions, and connect with friends, 
thereby meeting their autonomy and relatedness needs and increasing 
well-being (17). Therefore, using MSM can satisfy individuals’ basic 
psychological needs, then feel satisfied with life.

5.2 The mediating role of meaning in life

This present study revealed that MSMU was positively linked to 
meaning in life, which in turn was positively linked to adolescents’ life 
satisfaction. However, it is noteworthy that after introducing meaning 
in life into the regression equation, the direct effect of MSM on life 
satisfaction was missing. In other words, meaning in life is an 
important and complete mechanism linking MSMU and life 
satisfaction. This finding provides a perspective of how MSMU can 
lead to high levels of life satisfaction, that is, the reason is that they 
may maintain more meaning in life. To our knowledge, this finding is 
the first to point out that meaning in life can mediate the association 
between MSMU and life satisfaction in this area.

TABLE 1 Descriptive statistics and correlations.

Variables M SD 1 2 3 4

1.MSMU 2.79 0.87 –

2.meaning in life 4.78 1.08 0.17*** –

3.childhood psychological maltreatment 1.83 0.66 0.13*** −0.13*** –

4.life satisfaction 4.03 1.40 0.09** 0.26*** −0.30*** –

N = 1,198. **p < 0.01. ***p < 0.001.
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On the one hand, meaning in life can be  influenced by daily 
relationships, events, and experiences (25, 28). Adolescents may use 
MSM frequently to obtain a greater quality of friendship or explore 
freely, and thus satisfy their psychological needs (19, 33, 35), which 
makes them more easily to search and build meaning in life. In this 
way, MSMU may promote and motivate adolescents to produce life 
meaning, which is consistent with prior studies (33). On the other 
hand, when adolescents possess more meaning or want to seek more 
meaning, they may build more positive attitudes towards life like 
hope, which is helpful to the improvement of life satisfaction (38). 
That is, the raise of life satisfaction can be driven by meaning in life 
when adolescents use MSM in their daily lives. This result supported 
the importance of meaning in life in accounting for individuals’ 
life satisfaction.

In a word, adolescents who use more MSM may have stronger 
missions and a sense of meaning and know what to do more clearly, 
thereby increasing a satisfied tendency and attitude towards life. This 

TABLE 3 The moderated mediation analysis.

b SE t R2 F

Meaning in life 0.06 15.90***

Gender −0.07 0.06 −1.32

Age −0.06 0.02 −3.43

MSMU 0.19 0.03 6.68***

Childhood psychological maltreatment −0.17 0.03 −5.91***

MSMU× Childhood psychological maltreatment 0.05 0.03 2.07*

Life satisfaction 0.19 46.26***

Gender −0.08 0.05 −1.55

Age −0.12 0.02 −7.42***

MSMU 0.10 0.03 3.71**

Childhood psychological maltreatment −0.33 0.03 −11.97***

MSMU× Childhood psychological maltreatment 0.07 0.02 3.15**

Meaning in life 0.18 0.03 6.62***

N = 1,198. Bootstrap sample size = 5,000. *p < 0.01. **p < 0.01. ***p < 0.001.
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FIGURE 2

Childhood psychological maltreatment moderated the relationship 
between MSMU and meaning in life.

TABLE 2 Mediation analysis.

Outcome 
variables

Independent 
variables

b SE t R2 F

Life satisfaction Gender −0.08 0.06 −1.45 0.04 15.58***

Age −0.11 0.02 −6.17***

MSMU 0.09 0.03 3.16**

Meaning in life Gender −0.07 0.06 −1.26 0.03 14.01***

Age −0.05 0.02 −2.77**

MSMU 0.17 0.03 5.96***

Life satisfaction Gender −0.07 0.06 −1.19 0.09 29.68***

Age −0.10 0.02 −5.66***

MSMU 0.05 0.03 1.79

Meaning in life 0.23 0.03 8.32***

N = 1,198. Bootstrap sample size = 5,000. **p < 0.01. ***p < 0.001.
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finding provides a basis for improving life satisfaction among adolescents. 
Moreover, it is beneficial for researchers who are focusing on the 
relationship between media use and adolescent mental health to use 
these theories and empirical evidence to propose research hypotheses.

5.3 The moderating role of childhood 
psychological maltreatment

Our results indicated that childhood psychological maltreatment 
significantly moderated the direct association and the first part of the 
indirect association between MSMU and life satisfaction. To 
be specific, the positive influence of MSMU on life satisfaction and 
meaning in life was stronger among adolescents who experienced 
more childhood psychological maltreatment. However, for those who 
have not experienced psychological maltreatment or have experienced 
less maltreatment, the relationship between these variables was 
weaker. When individuals experience harmful events, MSMU can 
evoke positive emotions, compensate those unsatisfied psychological 
needs and mitigate the negative impact on mental health (46), which 
validates the theory of compensatory Internet use, suggesting that 

negative events play an important role in impelling adolescents to 
engage in media use activities (44). On the contrary, in the case of the 
good parent–child relationship, it is common for individuals to get 
warmth and support from parents. Hence, when these adolescents use 
MSM, they no longer need mobile devices to satisfy their psychological 
needs, and then, one of the most important benefits of MSM may not 
apparent among adolescents who do not experience maltreatment. 
Accordingly, harmful childhood experiences are influenced by the use 
of MSM, and meanwhile, moderate the association between MSMU 
and mental health, that is, reinforce the positive effect of MSMU.

Moreover, our findings indicated that childhood psychological 
maltreatment, as a family environmental factor, can play a moderating 
role in the effect of other factors on individuals’ meaning in life. 
Meaning in life originated from the family (61). Those who use more 
MSM are more likely to keep high levels of meaning in life, and more 
maltreatment experiences can further strengthen the association 
between MSMU and meaning in life. One of the explanations may 
be that highly abused individuals experienced more neglect or assault 
in childhood, then showed less sense of meaning towards life, which 
in turn promoted them to maintain or seek meaning through online 
compensation. This finding highlights the functions of MSM to 
increase individuals’ meaning in life. Hence, when individuals are 
motivated to get positive feelings to keep enough inner resources by 
MSMU, this effect of MSMU may be  profitable. No childhood 
psychological maltreatment experiences imply that families provide 
them with adequate support and inner resources. They obtain the 
meaning and missions in initial interactions and communications 
with parents, so they do not need to access additional resources and 
improve levels of life satisfaction through a non-offline pattern. To our 
knowledge, this is the first study demonstrating that this 
environmental moderator, can affect individuals’ development by 
influencing psychological resources. Our findings also explain the 
complex effects of MSMU on mental health (14, 18). MSMU probably 
does not act separately as a protective factor, but rather interacts with 
other factors like childhood psychological maltreatment to affect 
adolescent adaptive development.

5.4 Limitations and future directions

There are several limitations that need to be  considered and 
discussed. First, this study collected data to measure variables through 
adolescents’ self-reports. Although results showed no serious common 
method bias, future studies should use multiple methods (such as 
interviews) and multiple informants (such as parents or peers report) 
to collect data more accurately.

Second, this study adopted a cross-sectional study design. 
Although valuable information has been found (57), we could not 
investigate any bidirectional or causal relationships. For example, 
adolescents who have high levels of life satisfaction and meaning in 
life may use MSM more frequently to enjoy life fully. The less 
satisfaction or meaning they possess, the less desire they have to 
engage in social media activities. Future studies should adopt a 
longitudinal or experimental design to further examine the association 
and possible mechanism between these variables.

Third, the current study examined only one mediating mechanism 
of MSMU on adolescents’ life satisfaction. Future research could 
consider other explanatory variables as mediators, such as 
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Childhood psychological maltreatment moderated the relationship 
between MSMU and life satisfaction.

TABLE 4 Conditional direct effect of MSMU on life satisfaction at 
different levels of childhood psychological maltreatment.

Levels of 
childhood 
psychological 
maltreatment

Indirect 
effect

Boot 
SE

Boot 
LLCI

Boot 
ULCI

Conditional total effect of MSMU on life satisfaction

Low (1 SD below mean) 0.03 0.04 −0.05 0.10

High (1 SD above mean) 0.17 0.04 0.11 0.24

Conditional direct effect of MSMU on meaning in life

Low (1 SD below mean) 0.13 0.04 0.06 0.21

High (1 SD above mean) 0.24 0.04 0.17 0.31

Conditional indirect effect

Low (1 SD below mean) 0.02 0.01 0.01 0.04

High (1 SD above mean) 0.04 0.01 0.02 0.07

N = 1,198. Confidence intervals that do not contain 0 are significant. SE, standard error, CI, 
confidence interval.
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psychological needs and self-esteem. Moreover, we also found one 
important moderator. Therefore, future research could explore the 
moderating effects of other family factors such as family functioning 
and attachment, and whether different environmental systems, such 
as peer relationships and teacher-student relationships would increase 
or reduce the influence which was brought about by MSMU.

Fourth, we used the aggregate score of the Adolescents’ Mobile Social 
Media Usage Behavior Scale to represent the level of MSMU. However, it 
is noteworthy that there are three dimensions of the Adolescents’ Mobile 
Social Media Usage Behavior Scale: interpersonal communication and 
presentation, information seeking and sharing, and having fun and 
recreation. This may reflect the fact that different characteristics of MSM 
may affect users differently through different mechanisms. Hence, it is 
essential to separate these three subscales and explore the differential 
effects across the three subscales in the future.

Finally, participants in this study came from four middle schools 
in China. In order to make our results more representative, future 
research should test whether these findings can be also applicable to 
other cultural backgrounds.

5.5 Implications

Despite these limitations, the findings of this study have important 
theoretical and practical implications. This study investigated the 
association between MSMU and adolescent life satisfaction from the 
perspective of the inner and external environment. Specifically, the study 
investigated the association between MSMU and adolescent life 
satisfaction and its underlying mechanism, and examined the moderating 
effect of childhood psychological maltreatment. These results are 
conduced to further deepen our understanding of the relationship and 
support the self-determination theory. Regarding the practical 
implications, firstly, our research underscores the vital role of MSMU in 
shaping adolescents’ life satisfaction. It is imperative for parents, educators, 
and administrators to acknowledge the profound impact that MSMU can 
have on the well-being of teenagers. To this end, it is crucial to implement 
necessary and effective measures aimed at guiding adolescents to use the 
Internet in a responsible and balanced manner. Such measures can help 
promote healthier and more satisfying lives for young individuals.

Secondly, our study highlights the mediating role of meaning in 
life in the relationship between MSMU and life satisfaction. To 
support the psychological well-being of adolescents, it is essential to 
educate them on how to identify meaningful content and experiences 
while using the Internet. This includes instilling values and guiding 
them to make deliberate and purposeful choices in their online 
activities. By doing so, we can empower adolescents to use the Internet 
as a tool for personal growth and healthy development.

Thirdly, we emphasize the significance of addressing childhood 
psychological maltreatment, which emerged as a key factor in our 
study. It is crucial to pay special attention to individuals who have 
experienced maltreatment during their formative years. For these 
adolescents, MSM can serve as a valuable means of seeking social 
support, maintaining a sense of meaning in life, and finding 
satisfaction. In light of our findings, it is vital to encourage these 
individuals to utilize MSM in constructive and therapeutic ways. This 
can help them mitigate the adverse effects of childhood maltreatment 
and foster positive psychological development.

Our research adds to the growing body of evidence that while 
overusing MSM can have detrimental effects on mental health, 

responsible and adaptive use can positively influence psychological 
development and counterbalance the negative impacts of family-
related challenges. To this end, collaborative efforts between parents 
and schools are of paramount importance. By working together, they 
can help adolescents strike a balance in their Internet usage, mitigate 
the harm of childhood maltreatment, and instill positive and healthy 
attitudes, ensuring that young individuals navigate the digital 
landscape with wisdom and resilience.

6 Conclusion

In summary, the present study increases our comprehension of 
how and when MSMU is linked to life satisfaction. Results revealed 
that meaning in life was a full mediating mechanism through which 
MSMU was related to life satisfaction among adolescents. In addition, 
childhood psychological maltreatment could moderate the direct 
prediction of MSM on life satisfaction and the mediating effect of 
meaning in life. The moderated mediation model conducted in this 
study provides an integrated perspective and deepens our 
understanding of the mechanisms linking MSM and life satisfaction.
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Background: Depression affects the development of adolescents and makes it 
difficult for them to adapt to future life. The purpose of this study was to elucidate 
the population characteristics of adolescent depression.

Methods: This study measured depression based on the Patient Health 
Questionnaire-9 items and sociodemographic questionnaire. A total of 8,235 
valid questionnaires were collected from six schools in Haikou and Qionghai, 
Hainan Province, covering the ages of 13 to 18. The questionnaires included high 
schools with multiple levels, including general high schools, key high schools, 
and vocational high schools. Latent category analysis (LCA) was used to identify 
potential categories of depressive symptoms among adolescents. Latent Class 
Analysis (LCA) was used for determining depressive symptom latent categories 
and their proportional distribution among adolescents.

Results: LCA analysis divided the data into 3 categories, namely no depression, low 
depression, and high depression groups. The percentage of the high depression 
group was 10.1%, and that of the low depression group was 48.4%. The Jorden 
index was greatest for a PHQ-9 score of 14.5. The 1st grade of junior middle school 
students entered the high and low depression groups 1.72 and 1.33 times more 
often than seniors. The number of the 1st grade of high school students included 
in the high and low depression groups was 1.55 and 1.42 times of the 3rd grade of 
high school students group. The detection rate of the high depression group of 
vocational school adolescents was 13.5%, which was significantly higher than that 
of key high schools (9.6%) and general high schools (9.0%).

Conclusion: This study found that 1st grade of junior middle school students 
and the 1st grade of high school students were more likely to fall into depressive 
conditions. Moreover, Adolescent girls require more attention than boys. 
Vocational school students need more psychological guidance.

KEYWORDS

latent class analysis, PHQ-9, depression, adolescent, high school, junior middle school, 
vocational school

1 Introduction

Adolescents are a high-risk group for depression, with approximately 20% of 10-to 20-year-
olds experiencing it. Depression can negatively affect the adolescent’s development and lead to 
challenges adapting to their future life (1). Adolescent depression is manifested in problem 
behaviors such as risky sexual behavior, substance abuse, delinquency, self-harm, suicide, low 
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attendance, poor academic performance, and dropping out of school 
(2, 3). Between 2009 and 2019, the prevalence of major depressive 
episodes among adolescents aged 12–17 years in the United States 
increased from 8.1 to 15.8% (4). One study investigated 4,100 Chinese 
students aged 11–16 years and found a high prevalence of depression 
of 34.0% (5). A meta-analysis involving 144,000 Chinese adolescents 
detected a prevalence of depression of 24.3% (6). Accurate access to 
trend data on the prevalence of depression in adolescents can provide 
data to support depression interventions.

Sex differences emerge at puberty in response to increased 
gonadotropin pulses. During prepuberty, gender differences in the rates 
of detection of internalizing problems such as depression, anxiety, and 
eating disorders are not significant, with slightly higher rates for boys and 
nearly equal rates for boys and girls. Upon entering early adolescence, the 
rate of detection of internalizing problems increases in girls and is 
approximately double that of boys (1, 7, 8). However, there are also studies 
that did not find gender differences in the prevalence of depression in 
adolescence (6). In addition, a recent study had shown a gradual increase 
in the prevalence of depression from 1st grade of junior middle school 
students to the 3rd grade of high school students (6). Another study 
indicated that approximately 33.4 and 28.8% of adolescents exhibited 
depressive symptoms in Grades 7 and 9, respectively (9). Opinions differ 
on which grade level has a higher prevalence of depression. Thus, the 
characterization of depressive symptoms in adolescents across grade levels 
and genders requires the acquisition of accurate data for analysis and is 
expected to provide a framework for psychological intervention strategies 
for adolescent children.

Adolescents in different environments encounter different types 
of pressures. Structural factors such as lack of opportunities and other 
resources are considered to be risk factors for adolescent depression 
(10). Middle school students in China often face exams to advance 
from middle school to high school, while high school students face 
exams to advance from high school to university. In the middle school 
to high school entrance examination, students with higher grades have 
more opportunities to enter key high schools, which means they have 
a greater chance of entering good universities. Students with average 
grades can attend regular high schools and have a greater chance of 
entering regular universities and vocational colleges. Students with 
poor grades can only attend secondary vocational schools, which may 
result in the need to enter the job market after three years. Studies 
have shown that academic stress is an important factor leading to 
depression in adolescents (11). It can be  inferred that academic 
pressure is one of the main pressures faced by students in key high 
schools and ordinary high schools, while employment pressure and 
poor learning environment may be  the main pressures faced by 
students in secondary vocational schools. Therefore, the level of 
depression occurrence and influencing factors among students in 
different environments are worth in depth analysis.

The detection rate of adolescent depression varied widely among 
studies, and the instruments used and the detection criteria influenced 
the interpretation of the results. Tang et al. [6]used the depression 
factor score in the SCL-90 as a defining criterion and found a highly 
variable detection rate of 5.1%, with a cut-off value of 3. The detection 
rate was 24.9% with a cut-off value of 2. Latent Profile Analysis has 
been used in many studies to explore unobserved subgroups (12, 13). 
Chen, Huang, Yu, and Review (14) divided adolescent depressive 
symptoms into 3 subgroups using latent profile analysis. Ling et al. 
(15) used Latent Class Analysis (LCA) to classify adolescent depressive 

disorder into 5 subgroups, with 8.2% in the “probable clinical 
diagnosis of depression group.” The method of potential profile 
analysis can circumvent the problem of inconsistent criteria for 
determining the critical score of the scale. Therefore, this study 
explored the use of latent profile analysis for subgroup analysis of 
depressive symptoms in adolescents aged 13–18 years.

In this study, six schools covering six levels of middle and high 
school were selected for the analysis of adolescent depression, and 
stratified analysis was conducted based on age, gender, and 
environmental characteristics.

2 Methods

2.1 Participants

The cities of Haikou and Qionghai in Hainan Province were in the 
process of improving the construction of a psychosocial service 
system, and a great deal of work had been carried out around the 
mental health of adolescents. Based on the principle of random 
sampling, six schools were selected in Haikou and Qionghai. A total 
of 8,235 valid questionnaires were collected, covering adolescents aged 
13 to 18. The questionnaire also included multiple levels of high 
schools, including general high schools, key high schools, and 
vocational high schools. To examine the differences between gender 
and grade level in depressed mood, all data were included in the 
analysis to form the first cohort (5,382 validated questionnaires); to 
examine the effect of school category on depressed mood, the second 
queue (2,853 validated questionnaires) data was merged into the first 
queue (Table 1).

2.2 Measures and procedure

The Patient Health Questionnaire-9 Item (Chinese version; 
PHQ-9) is a 9-item self-report measure of depression (16). Responses 
are captured over the past two weeks and rated on a four-point Likert 
scale ranging from 0 (not at all) to 3 (almost every day). The total score 
ranges from 0 to 27, with a minimum score of 0 and a maximum score 
of 27. The Cronbach’s alpha coefficient was 0.835 in the present study.

This study used a psychometric software system to collect data, 
and data with a response time of fewer than 14 s were excluded. The 
sociodemographic questionnaire consisted of questions regarding 
students’ age, gender, name of school, and grade.

2.3 Data analysis

The latent category analysis was conducted using Mplus 8.3 
software, which was used to determine the latent depression symptom 
categories and their proportional distribution among adolescents. The 
unordered multifactorial logistic regression analysis was conducted 
using SPSS 22.0, which examined the predictive effects of predictor 
variables on the potential depression categories of adolescents. 
Additionally, a stratified Chi-square test was used to analyze the 
interaction of grade and gender on depression detection rates.

The Akaike Information Criterion (AIC), Bayesian Information 
Criterion (BIC), and Sample Size-adjusted BIC (aBIC) are used to 
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assess model fit by comparing the difference between the expected 
value and actual value. A smaller value represents a better fit. 
According to Lubke and Muthén (17), an entropy of less than 0.60 
corresponds with more than 20% of individuals having classification 
errors, and an entropy of more than 0.80 indicates a higher 
classification reliability. Additionally, larger sample sizes and lower 
entropy values are associated with lower classification accuracy, 
regardless of the number of categories (12). The BLRT and LMR are 
used to compare the fit differences between the k-1 and k-categorized 
models. The significant BLRT p-values and LMR p-values indicate that 
the k-categorized model is better than the k-1 category (13). 
Sometimes, the BIC value decreases monotonically with the number 
of categories, but there is never a minimum value. The steep-slope 
method of factor number determination in EFA may be of interest. 
This is used to determine the appropriate model (18).

In the unordered logistic regression analysis, data from the first 
cohort were analyzed to examine the predictive effects of grade and 
gender on depression. The latent category was grouped using the 
Likert scale as a dependent variable. Grade and gender were used as 
variables in the univariate regression analysis. The pre-and 
postadjustment parameters were used to determine the inclusion of 
variables. The variables with a relative change in the odds ratio of more 
than 10% were ultimately selected for inclusion in the equation (19).

The stratified Chi-square test was used to compare the detection 
rates in high and low depression groups, with a grade as a between-
group variable and sex as a within-group variable. The Chi-square test 
was performed as a post hoc test using the Bonferroni method.

Jorden index calculation method. According to the formula 
“Jorden index = Se + Sp-1,” the point with the largest index for all 
possible critical values was the best critical value for the PHQ-9 scale 
calculated using this procedure (20).

3 Results

3.1 Latent category analysis of depressive 
status in adolescents aged 13–18  years

As shown in Table 2, the single-categorization model was utilized 
as the baseline reference point. Each time, a single latent category was 
added to form a total of five latent categories. As the number of 
categories increased, AIC, BIC, and aBIC decreased sequentially. 
However, the decrease of AIC, BIC, and aBIC slowed down for the 
4-category model and 5-category model. The LMR and BLRT tests 
showed that all models reached a significant level. All classification 
models had an entropy value above 0.82, with the 3 classification 

TABLE 1 Description of psychosocial variables related to participants.

First data queue
(N  =  5,382)

N%

Second data queue
(N  =  2,853)

N%Variables

Gender

Male 2,442 45.4 1,149 40.3

Female 2,940 54.6 1704 59.7

Grade

1st grade of junior middle school students 634 11.8% - -

2nd grade of junior middle school students 616 11.4% - -

3rd grade of junior middle school students 561 10.4% - -

the 1st grade of high school students 1,131 21.0% 1,131 39.6%

2nd grade of high school students 1722 32.0% 1722 60.4%

3rd grade of high school students 718 13.3 - -

School type

Vocational high school - - 1,023 35.9%

Key high school - - 1,109 38.9%

Ordinary high school - - 721 25.3%

TABLE 2 Potential class analysis model evaluation indicators.

Model K AIC BIC aBIC LMR BLRT Entropy Profile prevalence

1 2 3 4 5

1C 28 111220.12 111404.66 111315.69 - - 1.000 100

2C 57 96476.35 96852.03 96670.90 0.000 0.000 0.871 51.6 48.3

3C 86 91080.44 91647.25 91373.97 0.000 0.000 0.903 10.1 48.4 41.5

4C 115 89679.40 90437.34 90071.91 0.000 0.000 0.851 9.94 27.3 24.7 38.1

5C 144 88387.62 89336.70 88879.11 0.000 0.000 0.825 14.4 9.92 21.6 29.7 24.4

328

https://doi.org/10.3389/fpsyt.2023.1182024
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org


Zhang et al. 10.3389/fpsyt.2023.1182024

Frontiers in Psychiatry 04 frontiersin.org

TABLE 4 Se, Sp, and Jorden index of PHQ-9 total score at each threshold value.

PHQ-9 score Se 1-Sp Yoden index

14.50 0.98 0.00 0.98

13.50 0.99 0.03 0.96

12.50 0.99 0.06 0.93

11.50 1.00 0.10 0.89

10.50 1.00 0.15 0.85

FIGURE 1

Characteristics of depressive symptoms in adolescents.

models having the highest entropy values. Therefore, the 3-category 
model was selected for the subsequent analysis.

Three potential categories were classified based on the different 
mean and total score means of each PHQ-9 item. Category C1 was 
labeled as the “high depression” group, category C2 was labeled as the 
“low depression” group, and category C3 was labeled as the “no 
depression” group (Table 3). The average attribution probability of 
each category to itself ranged from 0.948 to 0.995, and the attribution 
error rate of each category ranged from 0.000 to 0.052.

The Se, Sp, and Yordon indices were calculated for the total score 
of the PHQ-9 (Table 4). The Jorden index was the highest for a score 
of 14.5, which can be considered a high depression threshold.

3.2 Characteristics of depressive symptoms 
in adolescents aged 13–18  years

As shown in Figure  1, the high depression group had four 
entries with a mean score greater than 2, including “Feeling bad 
about yourself/that you are a failure/letting people down (male: 

M = 2.35, SD = 0.76; female: M = 2.31, SD = 0.80) “, “Trouble falling 
asleep, staying asleep, or sleeping too much (male: M = 2.21, 
SD = 0.84; female: M = 2.32, SD = 0.82) “, “Feeling tired/having little 
energy (male: M = 2.18, SD = 0.85; female: M = 2.13, SD = 0.77) “, 
and “Poor appetite or overeating (male: M = 2.01, SD = 1.00; female: 
M = 2.10, SD = 0.87) “. There were 2 entries in the high depression 
group with significant gender differences and higher scores for boys 
than girls, namely “Little interest or pleasure in doing things (male: 
M = 2.01, SD = 0.86; female: M = 1. 85, SD = 0.82) “and “Difficulty 
concentrating (male: M = 2.16, SD = 1.00; female: M = 1.85, 
SD = 0.98) “.

Both the low depression and high depression groups exhibited 
similar curve scores for nine items. Five items had a mean score 
above 1, including “Feeling bad about yourself/that you are a failure/
letting people down,” “Feeling tired/having little energy,” “Having 
trouble falling asleep, staying asleep, or sleeping too much,” and 
“Feeling down, depressed, or hopeless.” Two of these items 
demonstrated significant differences between boys and girls, namely 
“Feeling bad about yourself/that you are a failure/letting people down 
(male: M = 1.13, SD = 0.82; female: M = 1.25, SD = 0.79) “and “Trouble 

TABLE 3 Average attribution probability for each potential class.

Category lanten 
profile

Profile membership M(SD) total score for 
the depression

C1 (n  =  544) C2 (n  =  2,605) C3 (n  =  2,233)

C1 0.995 0.005 0.000 18.209(3.28)

C2 0.007 0.953 0.040 8.75(2.76)

C3 0.000 0.052 0.948 1.77(1.74)
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falling asleep, staying asleep, or sleeping too much (male: M = 1.11, 
SD = 0.85; female: M = 1.20, SD = 0.85) “.

3.3 Analyzing differences in depressed 
mood according to grade and gender

An unordered multinomial logistic regression analysis was 
conducted using the potential category of depressive mood in 
adolescents as the dependent variable (Table 5). The detection rate of 
depression was significantly higher in the 1st grade of junior middle 
school and the 1st grade of high school students compared to the 
C3-no-depression group. The 1st grade of junior middle school 
students entered the high and low depression groups 1.72 and 1.33 
times more frequently than seniors, respectively. The number of the 
1st grade of junior middle school students included in the high and low 
depression groups was 1.72 and 1.33 times that of the 3rd grade of high 
school group, respectively. The number of the 1st grade of high school 
students included in the high and low depression groups was 1.55 and 
1.42 times that of the 3rd grade of high school group, respectively. 
Meanwhile, the number of 3rd grade of junior middle school students 
included in the high and low depression groups was 0.29 and 0.54 
times that of the 3rd grade of high school group, respectively. Therefore, 
the 1st grade of junior middle school is the grade with the highest 
incidence of depression.

Moreover, a correlation analysis was performed between gender 
and grade (Figure 2). The number of boys in the high depression 

group and the low depression group was 0.54 times and 0.61 times 
that of girls, respectively. Pearson’s chi-square test showed that the 
detection rate of depression in girls (53.1%) was significantly higher 
than that in boys (42.7%) (p < 0.001). Stratified by grade, the 
prevalence of high depression in girls (16.5%) was significantly higher 
than that in boys (4.7%) in the 2nd grade of junior middle school 
students group, with an OR value of 4.06 (95% CI, 2.241–7.386), 
p < 0.001. In the the 1st grade of high school group, the detection rate 
of high depression was significantly higher in girls (14.5%) than in 
boys (9.6%), with an OR of 1.60 (95% CI, 1.059–2.406), p < 0.05.

3.4 Correlation between school category 
and depressed mood

Subsequently, a one-way logistic regression analysis was 
performed on the school category. As shown in Table 6, adolescents 
in vocational schools entered the high and low depression groups 1.73 
and 1.21 times more than those in general secondary schools, 
respectively. Students in key secondary schools entered the high 
depression group and the low depression group 1.61 times and 2.07 
times more than those in general secondary schools, respectively. As 
shown in Figure 3, the detection rate of the high depression group of 
vocational school adolescents was 13.5%, which was significantly 
higher than that of key secondary schools (9.6%) and general 
secondary schools (9.0%). The detection rate of 58.5% in the low 
depression group of students in key secondary schools was 

TABLE 5 Unordered multifactorial logistic regression of gender and grade on potential class.

Variables Severe depression (N  =  615) Mild depression (N  =  2,655)

B SE Wald P OR CI (95%) B SE Wald P OR CI (95%)

gender(female)male

grade(3rd grade of high 

school)

1st grade of junior middle 

school

2nd grade of middle school

3rd grade of middle school

1st grade of high school

2nd grade of high school

−0.62 0.10 37.68 0.00 0.54 0.44–0.65 −0.50 0.06 69.26 0.00 0.61 0.54–0.68

0.54 0.21 6.83 0.01 1.72 1.15–2.59 0.28 0.13 5.17 0.02 1.33 1.04–1.70

−0.39 0.26 2.27 0.13 0.68 0.41–1.13 −0.45 0.16 7.95 0.00 0.64 0.46–0.87

−1.23 0.30 17.19 0.00 0.29 0.16–0.52 −0.62 0.16 14.57 0.00 0.54 0.39–0.74

0.44 0.19 5.35 0.02 1.55 1.07–2.25 0.35 0.11 10.22 0.00 1.42 1.15–1.77

0.04 0.18 0.04 0.85 1.04 0.72–1.49 0.09 0.10 0.76 0.38 1.09 0.89–1.34

FIGURE 2

Differences in depressed mood according to grade and gender.
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significantly higher than that in vocational secondary schools (44.7%) 
and general secondary schools (42.7%).

4 Discussion

Adolescent depression is a psychological disorder with severe 
intermittent effects that include low mood, anxiety, and negative and 
low estimates of self-perception. It can affect adolescents’ behavior, 
mood, thinking, development, learning ability, and social interaction 
skills. Adolescent depression is becoming a social concern, stemming 
from its increasing incidence. The cumulative incidence of adolescent 
depression gradually increased from 5 to 20% during early adolescence 
(21). Depression is diagnosed in 13.0% of people aged 12–17 in the 
United States (22, 23). In this study, depression in adolescents aged 
13–18 years was divided into three groups using latent profile analysis, 
with 10.1% in high depression, 48.4% in low depression, and 41.5% in 
no depression.

In the present study, a critical value of 14.5 (Se = 0.98, Sp = 1.00) 
for the PHQ-9 was used for the discrimination of depression. 
Cassiani-Miranda et al. suggested that the PHQ-9 was also found 
to be  more reliable when used to screen for depression (24). A 
recent study suggested that the PHQ-9 with a critical score of 10.0 
had the best sensitivity (Se = 0.91) and specificity (Sp = 0.76) among 
adolescents aged 10–19 years (25). An intervention study showed 
that cutpoints with PHQ-9 ≥ 17 provided 96% specificity and 16% 
sensitivity (26). However, the choice of different thresholds in these 
studies also influenced the evaluation results. Latent profile analysis 
(LPA) was used to identify depression subgroups among 1831 older 
adults living alone and classified as low (30.4%), moderate (55.3%), 
and high-level (14.4%) (27). Park et  al. (28) explored the 
characteristics of self-esteem, life satisfaction, and depression, 
resulting in the identification of five subgroups, namely, extreme 
depression, major depression, mild depression, low life satisfaction, 

and positive adjustment. In most studies, depression’s standard 
symptoms were used as latent class indicators. Therefore, the 
PHQ-9 combined with the LPA can be  used as a depression 
screening tool to identify depression early so that effective treatment 
can be provided in time.

In this study, the detection rate of the high depression group was 
high in 1st grade of junior middle school and 1st grade of high school. 
Tang et al. found depression detection rates of 40.1 and 33.0% in 2nd 
and 3rd grade of high school group, respectively (6). In another study, 
clinical depression detection rates among 12-14-year-olds were 
highest among 12-21-year-olds (15). Öngen et al. concluded that there 
were no significant differences in cognitive emotion regulation and 
depression across grades (29). It has been demonstrated that the 
prevalence of depressive symptoms decreases from junior middle 
school 3rd grade to 1st grade (9). A high prevalence of Internet gaming 
disorder has been observed in first-year secondary school students 
(30). Although these studies have shown a high prevalence of 
depression among adolescents, different studies have shown varying 
grades of students with higher prevalence of depression, which may 
be related to the timing of the survey. The survey period in this study 
is from October to November, which coincides with the first grade 
students just entering their new school, which is consistent with the 
time point of Chi’s research (9). The pressure faced by first-year 
students who have just entered a new environment may stem from 
interpersonal difficulties, as most classmates are unfamiliar and 
require good social skills to gain peer support and difficulties in 
determining their position in the new social hierarchy (30–32). These 
pressures are believed to be related to the onset of depression (33). 
Therefore, early intervention in the mental health management of new 
students is necessary for secondary schools.

This study showed that there were more girls than boys in both 
the high depression group and the low depression group. The 
detection rate of depression was significantly higher in 2nd grade of 
junior middle school and the 1st grade of high school girls than in 

TABLE 6 Unordered multifactorial logistic regression of school type on potential class.

Variables Severe depression (N  =  316) Mild depression (N  =  1,465)

B SE Wald P OR CI(95%) B SE Wald P OR CI(95%)

School Type 

(General High 

School)

Key high 

school
0.48 0.22 4.53 0.03 1.61 1.04–2.50 0.73 0.13 30.99 0.00 2.07 1.60–2.68

Vocational 

High School
0.55 0.22 6.06 0.01 1.73 1.12–0.68 0.19 0.13 2.06 0.15 1.21 0.93–1.58

FIGURE 3

Differences in depressed mood according to school type.
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boys. Studies have shown that the rate of depression detection 
among girls increases substantially during adolescence (1). Gender 
differences in depression detection rates appear after age 13 (1). Sun 
et al. also found gender differences in the detection of depression in 
adolescents between the ages of 12 and 15 (5). Depression detection 
rates rise in early adolescence in females and late adolescence in 
males (5). This phenomenon may be related to estrogen levels. The 
peak of menarche in Chinese girls is at the age of 12–13 years (34). 
Studies have shown that the relationship between estrogen levels 
and depression is strongly correlated with early development (35). 
Elevated estrogen levels make girls more sensitive to stress (21). 
Similarly, estrogen has been shown to increase the stress response 
in the prefrontal cortex in animal studies (36). Thus, the 
psychological changes of adolescent girls need to be focused on.

Boys scored higher in the following items: “Little interest or 
pleasure in doing things” and “Trouble concentrating “. The theory of 
gender intensification suggests that changes in the body are conducive 
to the development of gender roles (37). Boys focus on self-worth, 
while girls focus on relationships (38). A boy’s sense of self-worth 
comes from experiencing and exploring, and this can be seen through 
his interest and concentration (39, 40). Therefore, adolescent mental 
health management needs to consider more gender factors.

This study found that the prevalence of high depression in 
vocational schools was higher than that in key middle schools and 
general middle schools. Vocational students are more likely to suffer 
from mental illness (41–43). Firstly, this may be because vocational 
students face more chronic stress (14, 44). Ethnic minorities, single-
parent families, poverty, and low educational levels of parents are the 
negative factors in the growth environment of adolescents (45–47). 
Students in vocational secondary schools face at least one negative 
factor; one accounts for 35.2%, two accounts for 13.49%, three accounts 
for 3.09%, and four accounts for 0.23% (14). Chronic stress stimulation 
has been shown in studies to decrease HPA axis activity, and HPA axis 
dysfunction is one of the pathogenesis factors of depression (48, 49). 
Vocational school students are often vulnerable groups with poor 
academic performance in many countries and regions (50). Students in 
vocational secondary schools have low satisfaction with school, are 
unable to adapt to the learning environment, and cannot face the 
frustration of selection tests (51). Therefore, students in vocational 
schools have a high probability of psychological problems and need to 
strengthen their mental health management.

This study used large sample data and latent profile analysis to 
determine a critical value of 14.5 for the PHQ-9 scale when applied to 
the population aged 13 to 18, which can provide recommendations for 
depression screening in middle school students. Our study also had 
some limitations, as unmeasured potential factors such as family 
environment and peer pressure might affect the research results. The 
sample was limited to six schools, and the representativeness and 
generalizability of the findings may be  limited. The sample was a 
cross-sectional study, and a follow-up study may better illustrate the 
changes in depression during secondary school.

5 Conclusion

By analyzing the demographic, social, and environmental 
characteristics, this study found that adolescents aged 13 and 16 

(the 1st grade of junior middle school and the 1st grade of high 
school students) were more likely to fall into depressive 
conditions, with girls requiring more attention than boys. 
Vocational school students face more pressure and need to 
strengthen their psychological guidance. Using this study as a 
basis, future research would be  worthwhile to collect 
characteristics of symptom changes in the adolescent depression 
group from longitudinal studies.
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Background: Besides the well known good side of social media, it cannot 
be denied some of its negative effects. This two-phase study aimed to find out 
whether the usage of social media during the COVID-19 pandemic showed some 
significant association with depression and anxiety symptoms, and levels of stress.

Methods: The study was based on the survey of 1,476 randomly selected students 
at the initial phase (December 2019 to February 2020), and 1,400 students of 
the same cohort at the follow up phase (December 2021–February 2022). The 
collected data included socio-demographics, social media usage aspects, and the 
ones concerning levels of depression, stress and anxiety symptoms. Standardized 
questionnaires – the Bergen Social Media Addiction Scale (BSMAS) was applied 
to measure the levels of social media addiction, and the Depression Anxiety 
Stress Scale (DASS 42) was administered to evaluate the symptoms of depression, 
anxiety and stress.

Results: The comparison of responses regarding the six components of online 
social media addiction, which constitute the BSMAS, between the two phases of 
the study showed significant difference (p  <  0.01) in favor of the follow up phase 
in the raised scores of all but one component. The probable severe or extremely 
severe symptoms of depression, anxiety, and stress were notably enhanced 
during the peak of pandemic, and all three of them were positively correlated 
with all 6 BSMAS components (p  <  0.01). The results also indicate that students, 
who consumed alcohol beverages and psychoactive substances more frequently 
in the pandemic, exhibited more noticeable symptoms of depression (p  <  0.01, 
for both associations). Higher levels of anxiety symptoms in students were found 
to be associated with longer sleep during the night (p  <  0.01), increased alcoholic 
beverages consumption (p  <  0.01). Stress levels had the strongest correlations 
with consuming alcoholic beverages during the pandemic (r  =  0.16, p  <  0.01).

Conclusion: The comparison between two phases of this follow-up study 
revealed significant changes in the Internet usage characteristics, which may 
have had an essential influence on the investigated symptoms of depression, 
anxiety, and stress. However, other factors that may have influenced student’s 
mental health during the COVID-19 pandemic should also be considered.
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1 Introduction

The basic assumption of our research is that the state of mental 
health of all people has worsened during the pandemic. Concurrently, 
people have been exposed to excessive daily news and media overload, 
extensively covering the course of the pandemic (with numbers such 
as performed PCR tests, incidence and mortality due to COVID-19). 
In addition to this, many public health professionals have been in 
touch with the mainstream media to inform about how to live with 
restrictions during this period.

The World Health Organization member states implemented the 
common recommended and additional epidemiological measures, 
with the aim of preventing the transmission of the virus and 
containing the contagion. However, little attention was paid to the 
negative effects of these measures on the mental health of the 
population, especially of the younger ones. There is a growing body of 
literature and reports demonstrating increase in the levels of 
depression and anxiety symptoms in most people during this 
time (1–11).

A very interesting study from Iran confirms that the most 
important COVID-19-related factors associated with depression, and 
anxiety are “having a vulnerable person in the family, risk of disease, 
and following COVID-19 news” (12). Ridley et al. (13) went a step 
further and claimed that people from the poorer strata of society were 
more exposed to the manifestation of mental disorders during the 
pandemic. Relatedly, sleep disturbances and insomnia among students 
were often reported in the literature, which aligns well with the 
mentioned health issues (14, 15).

However, unlike others, Marić et  al. claim (nationally-
representative, face-to-face survey in Serbia) that there were not any 
evidence that the prevalence of mental disorders exceeded the range 
of pre-pandemic data reported in the existing literature. They stated 
that “Covid-related stressors, although frequently reported, did not 
dramatically influence the prevalence of mental disorders” (16).

Remarkably, social media became a part of people’s everyday life 
long before COVID-19 pandemic. It used to be mostly a tool for social 
interaction, and entertainment. Additionally, it has emerged as an 
opportunity to develop an online business. However, the social media 
use is accompanied by potential negative consequences on 
psychological health, including its addictive potential (17). Since 
adolescence is a period of increased vulnerability for low self-esteem 
and the onset of depression and anxiety, it is essential to understand 
how social media use relates to these factors (18, 19).

This relationship between social media and mental health has 
become increasingly complex during the COVID-19 pandemic. Social 
media usage has been shown to increase in situations of natural 
disaster and other crises. Therefore, the COVID-19 pandemic may 
have created severe threats to global mental health (2). Social 
distancing measures, enforced on people because of COVID-19, led 
to loneliness that was associated with future mental health problems. 
The strongest association was with depression (2). This may 

be particularly due to the importance of the peer group for identity 
and support (that people could find on social media during pandemic) 
during this developmental stage (20).

A comparative meta-analysis study has found that for children 
and adolescents, their post COVID-19 probable anxiety and 
depression levels were significantly higher than the pre-pandemic 
period (21). Because of the social restriction that was emphasized 
during the pandemic, children and adolescents could not leave their 
homes for a long time. It has also been reported that anxiety and 
depression can be transmitted between household members, especially 
from parents to children (22). The risk of domestic violence in 
isolation period may also increase (23).

The aim of this study was to find out if the excessive social media 
use during the COVID-19 pandemic was increased, and whether it 
was correlated with worse depression and anxiety symptoms, as well 
as the elevated levels of stress. This work implemented a two-phase 
longitudinal study design and focused on university students.

2 Methods

2.1 Participants

This two-phase longitudinal study was performed at the University 
of Niš (Serbia) from December 2019 to February 2020 (the period of 
the first phase), and again from December 2021 to February 2022 (the 
period to the second phase). Standardized surveys were applied to 
evaluate the participants. The study included 1,476 randomly selected 
students from the faculties of biomedical sciences, law, economy, and 
various engineering and humanities sciences at the initial phase 
(namely Phase 1) (762 females–51.6% and 714 males–48.4%), and 
1,400 students of the same cohort (692 females and 708 males) at the 
follow up (namely, Phase 2) (December 2021–February 2022).

In total 24,047 students were studying at the University of Niš during 
the first phase of this study. In order to obtain a confidence level of 95%, 
the minimum sample size (number of students) was computed as 379. 
The survey was conducted in the university amphitheaters.

2.2 Procedure

Levels of symptoms of depression, anxiety, and stress were 
evaluated by applying the Depression Anxiety Stress Scale (DASS 42) 
(24, 25). Symptoms of excessive social media use were measured by 
the Bergen Social Media Addiction Scale (BSMAS) (26, 27). Levels of 
depression symptoms were classified as following: normal (0–9), mild 
(10–13), moderate (14–20), severe (21–27), extremely severe (28+). 
Levels of anxiety symptoms were categorized as following: normal 
(0–7), mild (8–9), moderate (10–14), severe (15–19), extremely severe 
(20+). Levels of stress were: normal (0–14), mild (15–18), moderate 
(19–25), severe (26–33), extremely severe (34+).
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The students also reported their socioeconomic characteristics, as 
well as answered the questions related to some of their lifestyle habits. 
Trained assistants applied the survey in the university amphitheaters. 
The duration was planned to be maximum of 30 min, including the 
time required for instructions. Only completely answered 
questionnaires were returned to the authors.

2.3 Measures

The Bergen Social Media Addiction Scale (BSMAS) was used for 
measuring social media addiction (26, 27). The BSMAS consists of six 
items assessing the core patterns of behavioral addictions, quantified 
by a five-point Likert scale (1 = very rarely or never, 2 = rarely, 
3 = sometimes, 4 = often, 5 = very often), and also a five-point Likert 
from 1-strongly disagree to 5-strongly agree, concerning experiences 
associated with social media usage during the past year (26, 27). These 
6 items elucidate the six core elements of addiction: Salience, 
Tolerance, Mood Modification, Relapse, Withdrawal Symptoms, and 
Conflict. (1) Salience – the activity that become the most important 
in one’s life and dominates one’s thinking, feelings, and behavior; (2) 
Tolerance – growing amounts of the activity are needed to achieve 
previous effects; (3) Mood Modification – the activity modifies mood; 
(4) Relapse – a tendency to revert to previous patterns of the activity 
after abstinence or control; (5) Withdrawal – the emergence of 
unpleasant feelings when the activity is discontinued or suddenly 
reduced; and (6) Conflict – the activity causes conflicts in relationships, 
in work or education, and other activities. The reliability of BSMAS 
based on the Cronbach’s alpha value was found as 0.84.

The DASS42 is a collection of 3 self-report scales focusing on 
depressive symptoms, anxiety, and stress. The subscales were designed 
to assess negative emotional states. Each of those three scales 
comprises 14 questions (24, 25). The participating students from the 
University of Niš were asked to rate each item so that obtained points 
reflect the extent to which they experienced each of the listed 
conditions during the week before the survey, from 0 (never) to 3 
(mostly or almost always). The score results of depression and anxiety 
were calculated by adding the points for each related scale. The result 
was then computed for every respondent and for each of the subscales, 
based the score matrix, and then assessed as per the severity-rating 
index. The reliability scores, in the form of the Cronbach’s alpha 
values, rate the depression, anxiety scale, and stress scale at 0.91, 0.84, 
and at 0.90, respectively.

Students also answered the following questions related to some 
lifestyle habits:

On how many social networks do you  have active accounts/
profiles? (Facebook, Instagram, Twitter, Pinterest, Snapchat, 
WhatsApp, Tumblr, YouTube)? How many different devices do 
you use to access these profiles (a home computer, laptop, cell phone)? 
How many hours do you spend on social networks on average per 
day? How much sleep do you get on average at night (number of 
hours)? How often do you consume alcoholic beverages (Likert scale 
from 1–6, where 1 = never, 2 = very rarely, 3 = rarely, 4 = occasionally, 
5 = frequently, and 6 = very frequently)? Is it less, the same or more 
compared to the period before the COVID-19 pandemic? How often 
do you consume psychoactive substances (on Likert scale from 1–6)? 
Is it less, the same or more compared to the period before the 
COVID-19 pandemic? Were you under home isolation during the 

COVID-19 pandemic due to infection or contact with an infected 
person (Yes or No)? To what extent did social networks provide 
you with an adequate replacement for the content that was denied to 
you  during the pandemic (impossibility of gathering in catering 
facilities, cancellation of sports, cultural and other events, etc. – on a 
scale from 1 to 10)? The used surveys are provided in the Appendix.

2.4 Statistical analysis

We performed descriptive and univariate inferential statistical 
analysis to inspect the relationship between social media usage and 
studied mental health symptoms (namely, scores of depression and 
anxiety symptoms) in the context of the COVID19-pandemic. The 
statistical evaluation of the obtained results was accomplished by 
using the statistical software IBM SPSS Statistics (version 18.0). The 
research results were presented as tables and graphs.

The statistical analysis of the data included the application of 
descriptive statistics methods along with inferential statistics 
techniques (namely, Wilcoxon Signed Ranks test, Paired samples 
Student’s t-test and correlation tests). The descriptive statistics was 
applied to summarize the obtained findings. The results regarding 
numerical variables, such as lifestyle habits of the university students, 
were summarized as mean and standard deviations. The categorical 
variables were presented as frequency and percentages. Pearson 
correlation and Spearman’s rank correlations were applied to assess 
the level and significance of the association between the examined 
variables. Wilcoxon signed ranks test and Paired samples t-test were 
used to test the difference between the Phase 1 (initial phase) and the 
Phase 2 (follow up) distributions of the investigated variables, which 
were related to mental health issues. In all inferential statistics tests, 
the alpha level p < 0.05 was considered as the cut-off threshold for 
statistical significance.

2.5 Ethics

The research was conducted in concordance with the Declaration 
of Helsinki. All participants were informed about the study and they 
provided informed consent. This study research was approved by the 
Ethical Committee of the Faculty of Medicine of the University of Niš 
(no. 12-6,647-2/6).

3 Results

The Phase 1 survey was based on a sample of 1,476 participants, 
of whom were 714 males (48.4%) and 762 were females (51.6%) 
(2019/20). The Phase 2 (follow up point) (2021/22) survey included 
1,400 participants, 692 female (49.4%) and 708 male students (50.6%).

Extremely severe levels of depression symptoms were observed for 
145 students (9.9%), while both severe and extremely severe anxiety 
symptoms were observed for 389 students (26.4%), and severe and 
extremely severe levels of stress for 240 of them (16.2%) at the Phase 
1 (Table 1; Graph 1).

Extremely severe levels of depression symptoms were observed for 
232 students (16.5%), while severe and extremely severe anxiety and 
stress symptoms were observed for 480 students (34.3%), and for 260 
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students (18.6%), respectively, at the Phase 2 survey (after 2 years) 
(Table 1; Graph 1). It could be emphasized here a significantly increase 
of extremely severe symptoms of depression (from 3.9 to 9.4%), and 
anxiety (from 4.3 to 8.3%) in male students than in females between 
Phase 1 to Phase 2 (Table 1).

As it is shown in Table 2, the severity scores of almost all six 
components of online social media addiction (BSMAS) of the 
surveyed students at the phase 2 were changed in comparison with the 
scores at the phase 1.

It was found that for Conflict and Relapse components of BSMAS 
severe and extremely severe scores were drastically increased in phase 
2 – from 139 (9.4%) to 184 (13.2%) students who reported it, and from 
284 (19.2%) to 340 (24.2%) students, respectively, while severe and 
extremely severe scores of Mood Modification were the most increased 
component of BSMAS among all of them in phase 2 – from 186 
(12.6%) to 316 (22.6%) students who reported it (Table 2).

Severe and extremely severe scores of Tolerance, Salience and 
Withdrawal Symptoms component were very slightly decreased in 
phase 2 – from 221 (15.0%) to 188 (13.4%) students who reported it, 
from 259 (17.5%) to 228 (16.3%) students who reported it, and from 
318 (21.5%) to 292 (20.9%) students, respectively (Table 2).

The relationship between the investigated lifestyle habits of the 
respondents and their corresponding mental health symptoms were 
examined by the Pearson’s correlation coefficient or by Spearman’s rho 

rank correlation coefficient. The resulting correlations’ coefficients are 
presented in Table 3.

The results indicate that the symptoms of depression are more 
profound in students who often frequently consumed alcoholic 
beverages and psychoactive substances during the COVID-19 
pandemic (r = 0.16, p < 0.01, for both). Notably, anxiety symptoms 
were slightly more noticeable in respondents who slept longer 
hours during the night (r = 0.10, p < 0.01), consumed more amount 
of alcoholic beverages, particularly during the pandemic (r = 0.14, 
p < 0.01), along with the students to whom social networks supplied 
an adequate substitute for content which was not accessible in the 
course of the pandemic (r = 0.15, p < 0.01) (Table 3). Additionally, 
observed stress levels had the strongest correlations with 
consuming alcoholic beverages during the pandemic (r = 0.16, 
p < 0.01). Interestingly, stress was the most associated with the use 
of psychoactive substances (r = 0.19), but this correlation was 
reported to be  slightly weaker and negative than in the pre- 
pandemic period (r = −0.07, p < 0.05). Between male and female 
participants of the survey, significant correlations patterns were 
detected in the presence of depressive symptoms (rho = 0.10, 
p < 0.01), and anxiety symptoms (rho = 0.12, p < 0.01), while the age 
of the participants did not have any impact. It can be summarized 
that there were many significant differences regarding the 
investigated parameters between the two phases (baseline and 

TABLE 1 Scores of depressive and anxiety symptoms severity and stress levels (DASS 42) of the surveyed students at the Phase 1 (initial phase) and the 
Phase 2 (follow up after 2 years).

Depression Anxiety Stress

Total Female Male Total Female Male Total Female Male

Symptoms at phase 1

Normal
869 409 460 825 358 467 826 374 452

58.9% 27.7% 31.2% 55.9% 24.3% 31.6% 55.9% 25.3% 30.6%

Mild
171 71 100 86 56 30 185 78 107

11.6% 4.8% 6.8% 5.8% 3.8% 2.0% 12.5% 5.3% 7.2%

Moderate
222 141 81 176 89 87 225 165 60

14.9% 9.4% 5.5% 11.9% 6.0% 5.9% 15.4% 11.3% 4.1%

Severe
69 53 16 201 134 67 134 75 59

4.7% 3.6% 1.1% 13.6% 9.1% 4.5% 9.1% 5.1% 4.0%

Extremely 

severe

145 88 57 188 125 63 106 70 36

9.9% 6.0% 3.9% 12.8% 8.5% 4.3% 7.1% 4.7% 2.4%

Symptoms at phase 2

Normal
608 352 256 584 344 240 684 364 320

43.4% 25.1% 18.3% 41.7% 24.6% 17.1% 48.9% 26.0% 22.9%

Mild
228 84 144 108 60 48 184 72 112

16.3% 6.0% 10.3% 7.7% 4.3% 3.4% 13.1% 5.1% 8.0%

Moderate
260 116 144 228 68 160 272 144 128

18.6% 8.3% 10.3% 16.3% 4.9% 11.4% 19.4% 10.3% 9.1%

Severe
72 40 32 236 92 144 144 48 96

5.2% 2.9% 2.3% 16.9% 6.6% 10.3% 10.3% 3.4% 6.9%

Extremely 

severe

232 100 132 244 128 116 116 64 52

16.5% 7.1% 9.4% 17.4% 9.1% 8.3% 8.3% 4.6% 3.7%

Levels of depression symptoms: normal (0–9), mild (10–13), moderate (14–20), severe (21–27), extremely severe (28+); Levels of anxiety symptoms: normal (0–7), mild (8–9), moderate (10–
14), severe (15–19), extremely severe (20+); Levels of stress: normal (0–14), mild (15–18), moderate (19–25), severe (26–33), extremely severe (34+).
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follow up) (Table 3). Also, findings from the same analysis have 
showed that increased symptoms of depression, anxiety and stress 
were positively correlated with all 6 BSMAS components in phase 
2 (p < 0.01) (Table 3).

Difference in the scores of all six components of online social media 
addiction (BSMAS) were observed between the two studied phases. The 
application of the Wilcoxon Signed Ranks test revealed statistically 
significant decreased levels for all BSMAS scores (p < 0.01), except for 

GRAPH 1

Scores of depressive and anxiety symptoms severity and stress levels at the phase 1 and at the phase 2 of the surveyed students.
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BSMAS 4 – Relapse (“When I try to cut down the time spent on social 
networks, I fail”) (p = 0.14). It should be mentioned the fact that these are 
shifts (differences) for the period immediately before the official 
declaration of the pandemic and at its peak (two years after) (Table 4).

The Paired Samples T-Test assessed the mutual relationship 
between the influence of the investigated parameters immediately 
before the start of the pandemic (corresponding to the Phase 1), as well 
as in at its peak (corresponding to the Phase 2). A statistically significant 
increase was detected in Number of active accounts, and Time spent on 

social networks. In contrast, the analysis showed a decrease in Number 
of active devices (eta2 = 0.10 and 0.08, moderate influence). Relatedly, 
an increased levels of depression and anxiety were found, but with a 
smaller impact (eta2 = 0.033 and 0.028) (Table 5).

4 Discussion

This work contributes to the existing literature on the COVID19 
pandemics and sheds new light on the related mental health aspects 
of university students, and also of young people in general. The 
comparison between the two phases of our research (basic one and the 
follow up) provide novel insights into levels of probable anxiety and 
depression symptoms in the course of the pandemic and in the context 
of excessive Internet usage by university students. The results of this 
study suggests that the levels of depressive and anxiety symptoms, as 
well of stress levels among university students in Serbia were 
significantly increased during the pandemic, which was somewhat to 
be expected. Nevertheless, the presented findings should be evaluated 
and viewed in a broader context and in the light of previous studies by 
taking into account the published literature (including original 
research articles and systematic reviews).

Various scholars worldwide simultaneously obtained similar 
findings in their countries regarding this very vulnerable population, 
while some of them also pointed out to some physical health issues (28–
35). In Chinese population the prevalence of depression, anxiety, sleep 
disorders, and posttraumatic stress symptoms was shown to 
be moderately high during COVID-19 crisis (21, 36–39), as it was among 
citizens in South Korea, India, Italy, and Denmark, where the authors 
showed similar results in their articles (40–43). However, Bélanger et al. 
(44) in Canada pointed out completely opposite findings, in contrast to 
their Canadian colleagues who confirm similar observations as in the 
previously mentioned countries (45). Interestingly, when it comes to 
comparison between US and China, according to Wang et  al. (46), 
Americans reported more stress and depressive symptoms, while 
Chinese reported higher acute-traumatic stress symptoms. In our study, 
all three symptoms of mental disorders increased during the pandemic.

Alzahrani et al. (47) reported some socio-economic factors in a 
detailed systematic review and meta-analysis – their results indicate 
that risk factors of mental health problems were found to be female 
sex, younger age group, single/divorced marital status, lower 
education, lower income, unemployment status, but also university 
student status. According to Porter et  al. (48) females also were 
affected the most, and the pandemic associated stressors such as 
health risks or expenses, economic adversity, food insecurity, and 
educational or employment disruption were found as risk factors for 
the development of more serious levels of probable anxiety and 
depression. Level of importance of these features showed variation 
cross countries, but anyway, prior parent/ peer relationships were 
identified as protective factors, and in contrast, long-term health or 
emotional problems were found as risk factors (48). Our results 
indicate that the symptoms of depression are more profound in 
students who often frequently consumed alcoholic beverages and 
psychoactive substances during the COVID-19 pandemic and anxiety 
symptoms were slightly more noticeable in respondents who slept 
longer hours during the night, consumed more alcoholic beverages, 
particularly during the pandemic, along with the students to whom 
social networks supplied an adequate substitute for content which was 

TABLE 2 Scores of online social media addiction (BSMAS) of the surveyed 
students at the phase 1 and the phase 2.

Ls1 n 
(%)

Ls2 n 
(%)

Ls3 n 
(%)

Ls4 n 
(%)

Ls5 n 
(%)

BSMAS at phase 1

BSMAS 1 

salience

413 461 343 220 39

28.0% 31.2% 23.3% 14.9% 2.6%

BSMAS 2 

tolerance

268 526 461 153 68

18.2% 35.6% 31.2% 10.4% 4.6%

BSMAS 3 mood 

modification

443 434 413 127 59

30.0% 29.4% 28.0% 8.6% 4.0%

BSMAS 4 

relapse

387 460 345 225 59

26.2% 31.2% 23.4% 15.2% 4.0%

BSMAS 5 

withdrawal 

symptoms

545 415 198 253 65

36.9% 28.1% 13.5% 17.1% 4.4%

BSMAS 6 

conflict

803 361 173 118 21

54.4% 24.5% 11.7% 8.0% 1.4%

BSMAS at phase 2

BSMAS 1 

salience

488 472 212 180 48

34.9% 33.7% 15.1% 12.9% 3.4%

BSMAS 2 

tolerance

392 452 368 136 52

28.0% 32.3% 26.3% 9.7% 3.7%

BSMAS 3 mood 

modification

400 256 428 228 88

28.6% 18.3% 30.5% 16.3% 6.3%

BSMAS 4 

relapse

388 396 276 240 100

27.7% 28.3% 19.8% 17.1% 7.1%

BSMAS 5 

withdrawal 

symptoms

660 276 172 264 28

47.1% 19.7% 12.3% 18.9% 2.0%

BSMAS 6 

conflict

692 264 260 116 68

49.4% 18.9% 18.5% 8.3% 4.9%

Salience BSMAS 1 – I spend a lot of time thinking about social networks, what I am missing 
when I do not use them, or plan how I will use them; tolerance BSMAS 2 – I feel an 
overwhelming need to use social networks more and more; mood modification BSMAS 3 
– I use social networks to escape from personal problems or to repair a bad mood; relapse 
BSMAS 4 – When I try to cut down the time spent on social networks, I fail; withdrawal 
symptoms BSMAS 5 – I become restless/anxious or disturbed if I am denied or abruptly cut 
off from social networks; conflict BSMAS 6 – I happen to use social networks to the extent 
that it adversely affects my job/ schooling (poor performance, poor concentration) or 
relationships with people (lie or argue in defense regarding the amount of time spent on or 
the way social networks are used). Ls1 to Ls5 – a five-point Likert scale (1=very rarely or 
never, 2=rarely, 3=sometimes, 4=often, 5=very often), and also a five-point Likert from 
1-strongly disagree to 5-strongly agree, concerning experiences during the past year related 
to Social Media use in terms of BSMAS.

340

https://doi.org/10.3389/fpubh.2023.1140961
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Višnjić et al. 10.3389/fpubh.2023.1140961

Frontiers in Public Health 07 frontiersin.org

not accessible in the course of the pandemic. Besides, a significant 
increase of extremely severe symptoms of depression and anxiety was 
especially reported in male students.

Racine et al. (49) conducted exhaustive meta-analysis, highlighting 
drastic clinical manifestations of depression and anxiety disorders in 
adolescents during this observed pandemic period, as Shah et al. (50) 

TABLE 3 Correlations of some important variables regarding BSMAS and DASS42 scores at the phase 2.

BSMAS1 BSMAS2 BSMAS3 BSMAS4 BSMAS5 BSMAS6 Depression Anxiety Stress

Gender 0.056* −0.111** −0.077** 0.012 −0.049 −0.059* 0.096** 0.116** 0.045

p 0.036 0.000 0.004 0.665 0.064 0.026 0.000 0.000 0.090

Age −0.033 −0.027 −0.015 0.012 0.059* −0.047 0.043 0.040 0.025

p 0.215 0.307 0.581 0.645 0.028 0.080 0.104 0.134 0.343

A1 −0.014 0.092** 0.057* 0.042 0.174** 0.123** −0.031 0.171** 0.055*

p 0.604 0.001 0.033 0.120 0.000 0.000 0.249 0.000 0.039

A2 0.046 0.087** 0.043 0.101** 0.015 0.038 0.046 0.077** 0.023

p 0.088 0.001 0.108 0.000 0.571 0.152 0.083 0.004 0.392

A3 0.168** 0.255** 0.162** 0.236** 0.262** 0.235** −0.009 0.042 0.007

p 0.000 0.000 0.000 0.000 0.000 0.000 0.745 0.117 0.803

A4 0.017 0.079** 0.061* 0.003 −0.032 −0.018 −0.055* 0.098** 0.028

p 0.517 0.003 0.023 0.918 0.238 0.491 0.038 0.000 0.290

A5 −0.009 −0.003 0.021 −0.050 0.023 0.020 −0.001 0.135** 0.055*

p 0.725 0.920 0.441 0.062 0.389 0.456 0.957 0.000 0.041

A50.1 0.042 0.094** −0.030 0.045 −0.072** −0.005 0.158** 0.126** 0.161**

p 0.117 0.000 0.268 0.092 0.007 0.852 0.000 0.000 0.000

A6 −0.040 −0.041 −0.016 −0.062* 0.065* −0.009 0.156** 0.089** 0.190**

p 0.132 0.128 0.546 0.021 0.014 0.733 0.000 0.001 0.000

A60.1 0.037 0.064* 0.131** 0.044 −0.010 0.058* 0.012 0.044 −0.068*

p 0.166 0.017 0.000 0.099 0.715 0.030 0.655 0.096 0.011

A7 −0.041 −0.034 −0.098** −0.113** −0.131** −0.083** 0.040 0.031 0.056*

p 0.122 0.203 0.000 0.000 0.000 0.002 0.131 0.246 0.035

A8 0.132** 0.119** 0.193** 0.025 0.232** 0.115** −0.032 0.154** 0.035

p 0.000 0.000 0.000 0.347 0.000 0.000 0.230 0.000 0.195

Depression 0.071** 0.168** 0.185** 0.160** 0.088** 0.246** 1 0.642** 0.855**

p 0.008 0.000 0.000 0.000 0.001 0.000 0.000 0.000

Anxiety 0.142** 0.198** 0.319** 0.141** 0.197** 0.220** 0.642** 1 0.774**

p 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Stress 0.126** 0.169** 0.210** 0.085** 0.126** 0.268** 0.855** 0.774** 1

p 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000

**Correlation is significant at the 0.01 level; *Correlation is significant at the 0.05 level. A1 – Number of active accounts/profiles; A2 – Number of active devices; A3 – How many hours do 
you spend on social networks on average per day? A4 – How much sleep do you get on average at night (number of hours)? A5 – How often do you consume alcohol (Likert scale from 1−6, 
where 1= never, 2= very rarely, 3= rarely, 4= occasionally, 5= frequently, and 6= very frequently)? A5.1 – Is it less, the same or more compared to the period before the COVID−19 pandemic? 
A6 – How often do you consume psychoactive substances (on Likert scale from 1−6)? A6.1 – Is it less, the same or more compared to the period before the COVID−19 pandemic? A7 – Were 
you under home isolation during the COVID−19 pandemic due to infection or contact with an infected person (Yes or No)? A8 – To what extent did social networks provide you with an 
adequate substitution for the content that was denied for you during the pandemic (impossibility of gathering in catering facilities, cancellation of sports, cultural and other events…) (on a 
scale of 1 to 10)?

TABLE 4 Wilcoxon Signed Ranks test-based comparison of BSMAS variables between the phase 1 and the phase 2.

Phase 1 vs 
phase 2

BSMAS 1 BSMAS 2 BSMAS 3 BSMAS 4 BSMAS 5 BSMAS 6

Z −3.622 −4.497 −5.624 −1.466 −3.629 −5.316

p 0.000 0.000 0.000 0.143 (n.s.) 0.000 0.000

r 0.07 0.08 0.11 n.s. 0.07 0.10

BSMAS 1 – salience; BSMAS 2 – tolerance; BSMAS 3 – mood modification; BSMAS 4 – relapse; BSMAS 5 – withdrawal symptoms; BSMAS 6 – conflict.
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also reported similar results in their study, but focusing on the total 
population of Canada, Great Britain and Pakistan. Nevertheless, the 
study by Ochnik et  al. should be  definitely singled out as they 
investigated mental health of the university students, and its differences 
between nine countries during the pandemic (Colombia, 
Czech Republic, Germany, Israel, Poland, Russia, Slovenia, Turkey, and 
Ukraine). According to their findings, the highest depression and 
anxiety risk occurred in Turkey. Notably, the lowest depression occurred 
in the Czech Republic and the lowest anxiety occurred in Germany (51). 
Our results were moderate to high when compared to this research.

At the bottom line, the results of the present study indicate that 
probable depression and anxiety levels were significantly higher among 
university students during COVID-19 pandemic. However, we do not 
exclude the possible influence of other factors on student’s mental health 
during the COVID-19 pandemic. Social isolation did not help university 
students in fulfilling their natural needs. In addition, online learning was 
stressful since most students were studying in a completely different 
environment which was not prepared for education. Students have 
indicated difficulty in focusing on academic work because of different 
sources of distraction. Students were more prone to be interrupted by 
their family members and household chores at home (52, 53). Females 
were influenced more by the pandemic than males regarding the 
depressive and anxiety symptoms, and younger age groups were more 
affected than older age groups (32). Both male and female students of 
our survey showed significant correlations patterns when it comes to the 
presence of depressive and anxiety symptoms, while the age of the 
participants did not have any impact. In the end, it should also be noted 
that COVID-19 pandemic had also increased the level of fear and worry 
about student’s’ own health and the health of their loved ones.

Finally, it should be noted that according to the recent research in 
Serbia, 4.1% of the total population and 10.8% of school and university 
students reported significant symptoms of depression, and 21.9% of the 
total population showed some worrying levels of anxiety symptoms 
(54). In the doctoral dissertation that dealt with the mental health of 
students from 12 faculties of the University of Kragujevac (Serbia), data 
were obtained that the prevalence of more pronounced depressive 
symptoms in the examined student population was 23.6%, while the 
prevalence of slightly more pronounced anxiety symptoms in the 
examined students was 33.6% (55). The development of more serious 
depressive symptoms was most significantly correlated with female 
gender, age, poor financial condition, housing conditions, and 
dissatisfaction with study conditions, while the development of more 
serious anxiety symptoms were in correlation with female gender, 
parents’ expectations of achieving an academic success and 
environmental pressure (55).

Đikanović et al. (56) even went a step further, hence the results of 
their research on the mental health of young people in Serbia, 

conducted in 2021 were somewhat alarming – namely, more than a 
third of the respondents (34.2%) indicated that they needed the 
services of a psychologist or psychotherapist. In a student 
environment, these potential problems are taken lightly. Young people 
often underestimate the need for conversation and professional help, 
or avoid them because of stigma and try to cope with their difficulties 
on their own. Unfortunately, the initial stages of the disorder are often 
unrecognized, and even serious symptoms or obvious signs of 
psychological problems are attributed to a subjective and transitory 
phase of the student lifestyle by the environment (54–56).

In this extremely challenging period of life, young people go 
through various psychological, physical and social changes that need 
to be  overcome and find their place in the world of adults. Self-
confidence and self-esteem are a significant source of overcoming the 
life and development crises of this age (56). Belief in one’s own 
strengths and resources enables an individual to cope with life’s 
challenges, so self-satisfaction and self-confidence are extremely 
important for psychological well-being and optimal functioning. 
Considering that, social networks are actually platforms where users 
present themselves to the world, the way they do it and the reactions 
they cause will affect their self-esteem, and thus their mental health.

Due to the insufficiently developed mental health services and 
mental health-associated social stigma, many students do not receive 
the required psychological support, and those affected from mental 
conditions do not always get adequate diagnosis and enough treatment 
(32, 52–54). Relatedly, the UNICEF information source on “Mental 
Health and Well-being in Serbia” states that “Those who suffer from 
mental health issues feel stressed, anxious and unmotivated, which 
together leads to decreased performance at university and puts them 
at risk of dropping out or engaging in risky behaviors, including 
substance use and unprotected sex. If not detected at an early stage, 
minor psychological issues may develop to mental health conditions 
that affect all spheres of a person’s life” (54).

4.1 Limitations and future directions

The main limitation of this study is that the research was 
conducted only in one university in Serbia and that the survey was 
based on self-reported mental health symptoms severity. In another 
words, the mental-health related findings rely only on the reported 
symptoms (more specifically, levels of depression, anxiety and stress), 
measured by DASS instrument, but not on clinical diagnosis. Such 
self-assessment approach may not be completely accurate.

Future comprehensive studies, based on larger cohorts, are 
anticipated to yield in-depth insight into public health issues 
associated with excessive Internet use in specific disease contexts. 

TABLE 5 Phase 1 vs phase 2 comparison of demographic and mental health variables based on paired samples student’s t-test results.

Phase 1 
and follow 
up Phase 2

A1-number of 
active 

accounts

A2-number 
of active 
devices

A3-how many 
hours on social 

networks

Scores of 
depression 
symptoms

Scores of 
anxiety 

symptoms

Scores of 
stress 

symptoms

M1 (SD1) 3.17 (1.55) 2.13 (1.02) 6.25 (1.26) 1.98 (1.36) 2.23 (1.54) 2.00 (1.32)

M2 (SD2) 3.95 (1.90) 1.78 (0.57) 8.22 (1.57) 2.35 (1.48) 2.61 (1.57) 2.16 (1.35)

T −12.529 11.127 −15.52 −6.807 −6.361 −3.189

Eta square 0.10 0.08 0.15 0.033 0.028 0.007

95% CI −0.91 to−0.66 0.28 to 0.40 −0.97 to−0.16 −0.48 to−0.26 −0.49 to−0.26 −0.26 to−0.06

M1-mean at phase 1, SD1-standard deviation at phase 1; M2-mean at phase 2, SD2-standard deviation at phase 2.
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Possible directions for future research include, but not limited to, 
designing and applying more precise instruments to investigate how 
the Internet addiction is related to depression, anxiety and stress, and 
what is the underlying mechanism. Further studies in this direction 
are largely expected to claim more fruitful results.

5 Conclusion

The comparison of the studied variables between two phases 
brought to light a statistically significant increase in the number of 
active accounts, and time spent on social networks. In contrast, a 
decrease was observed in number of active devices used by students. 
Furthermore, increased symptoms of depression, anxiety, and stress 
levels were found. The detected patterns can serve as departing points 
to formulate new, more refined hypotheses in future studies.

Such pattern highlights the dynamic nature of the studied features 
and draws attention to changing conditions (such as the pandemics 
context). Despite the growing efforts to elucidate the impact of social 
media addiction on mental health, the underlying mechanism is still 
not fully understood as many aspects remain elusive. More multi-
faceted and interdisciplinary studies are required to disentangle the 
complex nature of excessive Internet use.
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