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Background: Mobile phones are becoming indispensable for life and have
changed various aspects of people’s lives. The psychological impacts of
excessive mobile phone use have emerged as an impressive problem among
college students. However, little is known about the associations of mobile
phone addiction with suicide ideation and suicide attempt.

Methods: A cross-sectional study was conducted with students from six
universities in 2022.We collected the socio-demographic characteristics, suicide
ideation, suicide attempt, psychosocial factors (depressive symptoms, social
support, sleep quality), and health-related characteristics (smoking, drinking,
body mass index). Mobile phone addiction was ascertained by the Mobile Phone
Addiction Tendency Scale (MPATS). The associations of mobile phone addiction
with suicide ideation and suicide attempt were estimated using binary logistic
regression and restricted cubic splines regression.

Results: A total of 18,723 college students [6,531 males (34.9%) and 12,192
females (65.1%)] were included in the final analysis. Eleven percent of participants
had a history of suicide ideation, and 1.8% of participants had engaged in suicide
attempt. A total of 5,553 students (29.7%) met the criteria of mobile phone
addiction (MPATS score ≥48), and the average score on the MPATS was 39.5
± 13.0. After adjustment for potential covariates, mobile phone addiction was
significantly associated with increased odds of suicide ideation (OR, 1.70; 95%
CI, 1.53–1.88) and suicide attempt (OR, 1.48; 95% CI, 1.18–1.86). Gender did
not a�ect the associations of mobile phone addiction with suicide ideation and
suicide attempt (P for interaction > 0.05). The restricted cubic splines regression
displayed a nonlinear dose-response association between MPATS score and risk
of suicide ideation (P for non-linearity < 0.001), while a monotonically increasing
risk of suicide attempt was found to be associated with an increasing MPATS
score (P for non-linearity = 0.420).

Conclusions: Mobile phone addiction is associated with suicide ideation
and suicide attempt among college students. The findings indicate that early
examination, prevention, and intervention for mobile phone addiction may
benefit the prevent and control of suicide.
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1 Introduction

Approximately one million people around the world died by
suicide every year (1). In both China and Japan, suicide is the
leading cause of death among youth aged 15–34, resulting in
substantial loss of life (2). Suicide was regarded as a continuous
process, which usually involves suicide ideation, suicide plan,
suicide attempt, and completed suicide (3). Recent global surveys
indicated that 10%−20% of adolescents report having had suicide
ideation or suicide attempt during the last year (4). More
specifically, approximately 25 attempts occur for every suicide
death, and an even greater number of people consider suicide (5, 6).
Over the past two decades, there has been a considerable increase in
a variety of studies on suicide among youth (7), but limited progress
has been made in reducing suicide rates (8, 9). Suicide among
youth remains a heavy burden on the state and society. Therefore,
further exploring the influencing factors of suicide is essential
for decreasing the incidence of suicide behavior and, ultimately,
reducing suicidal death.

There is an increasing interest in revealing the adverse health
effects of excessive mobile phones use among youth, especially
for the generation born after 1995, who were tagged as iGens
by Twenge (10). The iGens have spent their entire adolescence
in the era of mobile phones, their social interactions and mental
health might be shaped by the combined influence of mobile
phones and social media. For the above reasons and circumstances,
mobile phone addiction has become the major problem among
the iGens, which is similar to the internet addiction with the
characteristics of withdrawal symptoms, tolerance, loss of control,
and adverse effects (11). Many previous epidemiological surveys
found a high rate of mobile phone addiction among college
students. For example, Zhang et al. (12) found that the prevalence of
problematic mobile phone use among Chinese university students
was as high as 26.1%. As a systematic review reported, China
was at the highest incidence of mobile phone addiction (13).
Furthermore, the COVID-19 outbreak has brought many impacts
on people’s lives, particularly on current college students who
are the first generation of iGens. The quarantine measures for
COVID-19 forced college students to take online classes at home
or in dormitories, which increased their use of mobile phones and
resulted in an increased risk of mobile phone addiction (14, 15).
Several studies indicated that individuals who engage in mobile
phone addiction may suffer many adverse consequences, such as
bodily and headache pain, dry eyes, depression, anxiety, sleep
disorders, and poor academic performance (16–20). Among the
various health effects, the psychological impacts of mobile phone
addiction are of the greatest concern, but the relationship between
mobile phone addiction and suicide is still unclear.

Given the amount of time spent on mobile phones, iGens with
mobile phone addiction or prolonged use of mobile phones will
increase the risk of exposure to suicide pictures, videos, texts, and
cases. What’s more, mobile phones also provide an important way
for iGens to find and join suicide peers, where they can share their
experiences of suicide and even be encouraged (21). In addition,
studies have shown that over-indulgence in various apps on mobile
phones can decrease the interest in face-to-face relationships (22),
resulting in non-adaptation to real life, may causing a series of

problems (e.g., depression, anxiety, sleep quality) (18), which will
lead to suicide in turn. Mobile phone use has also been linked
to structural and functional abnormalities in brain areas related
to cognitive control and emotional regulation. Zou et al. (23)
found that decreased integrity of brain white matter is associated
with mobile phone addiction, and lower white matter integrity is
believed to be associated with suicide in adolescents (24). Therefore,
it is natural to hypothesize that mobile phone addiction is likely to
increase the risk of suicide.

To date, a few studies have revealed the relationships of
mobile phone addiction with suicide ideation and suicide attempt.
However, the findings from these studies are not consistent.
Shinetsetseg et al. (25) conducted a web-based survey of 54,948
middle and high school students in Korea, suggested that mobile
phone addiction leads to significant higher risk of suicide ideation
and suicide attempt. Similarly, findings from 1,609 senior high
school students in China also indicated a significant relationship
between mobile phone addiction and suicide ideation or suicide
attempt (26). In addition to high school students, there were
several studies on college students. Wan Ismail et al. (27) showed
that mobile phone addiction was positively related to suicide in
525 college students from six public universities in Malaysian.
Recently, Hu et al. (28) also found significant association of
mobile phone addiction with suicide ideation among 1,042 college
students at a Chinese university. However, a recent study of 439
college students found no relationship between suicide ideation and
mobile phone addiction (29). While, most previous studies on the
association between mobile phone addiction and suicide among
college students have been conducted at only one university, from
specific majors, or only from public universities, and all with a
small sample size. Adding to the limited relevant studies at present,
further research is required.

Therefore, this study aims to examine the associations ofmobile
phone addiction with suicide ideation and suicide attempt using a
large sample of college students from six universities.

2 Methods

2.1 Study design and participants

This cross-sectional survey was conducted among
undergraduates across six representative universities in Shaanxi
Province, which is located in northwest China, from October to
November 2022. In short, we used multi-stage random cluster
sampling to choose participants. First, with assistance from the
educational bureaus, we sampled six of 57 universities in Shaanxi
province, including four of 34 public universities and two of 23
private universities. Then, we randomly selected two to four classes
from all faculties and grades at each sampled university, inviting a
total of 20,165 undergraduates from 559 selected classes to join the
study. We excluded students refused to participate, submitted in
a short time (<500 s), and those invalid questionnaire assessed by
logic questions. In the end, 18,723 students were included in the
final analysis, leading to a response rate of 95.4% (18,723/20,165).

Trained investigators conducted the survey and they were
available to explain to students any questions they may have about
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the structured questionnaire. Before the survey, we conducted
a two-stage training to inform students of the purpose and
procedures in detail. First, two class officers from each selected
class were assembled for a 27min standardized training with the
participation of school leaders. Subsequently, the class officers
conducted another training to all students in each selected classes,
and instructed other classmates to complete the questionnaire. All
participants finished the questionnaire with an average time of
27min. Ethics approval was obtained from The Second Affiliated
Hospital of Xi’an Jiaotong University (Approval number: 2022-
248).

2.2 Measures

2.2.1 Socio-demographic characteristics
Socio-demographic information, including gender, grade, race,

registered permanent residence (rural, urban), siblings (yes, no),
and parental educational attainment (middle school or under, high
school, college or above), were collected.

2.2.2 Mobile phone addiction
Mobile Phone Addiction Tendency Scale (MPATS) developed

by Xiong et al. (30) for Chinese college students was used
to measure mobile phone addiction. It included 16 items with
four dimensions, including salience, withdrawal symptoms, social
comfort, and mood changes. The items were rated from 1 (very
inconsistent) to 5 (very consistent), with a total score ranging from
16 to 80. A higher total score indicates a higher level of mobile
phone addiction. A score of 48 or more is considered to be mobile
phone addiction. In this study, Cronbach α coefficient was 0.94.

2.2.3 Suicide ideation and suicide attempt
Suicide ideation was assessed by the question “During the last

week, what was your level of desire to actively attempt suicide.”
“During the last week, to what extent do you want external forces
to end your life.” A “weak” or “moderate to strong” response to the
preceding two questions implies the presence of suicide ideation
(31). Suicide attempt was measured by “During the last year, did
you ever attempt suicide?” An affirmative answer to this question
was defined as suicide attempt. In the present study, the Cronbach
α coefficient was 0.83.

2.2.4 Depression symptoms
Depression symptoms were measured by using the Self-Rating

Depression Scale (SDS), which is developed by Zung (32). It
included 20 questions that evaluates 10 positive symptoms and 10
negative symptoms for nearly 1 week. All items were scored from
1 (no or little time) to 4 (majority or all of the time). A higher
score indicates more severe depression symptoms. The presence of
depression symptoms was defined as a standard score higher than
50. The Cronbach α was 0.88 in this study.

2.2.5 Social support
Adolescent Social Support Scale was used to assess social

support (33). It consists of 16 items with three dimensions
(subjective support, objective support and support utilization). The
items were scored from 1 (inconsistent) to 5 (consistent), with
higher scores indicating greater level of perceived social support.
The Cronbach α was 0.98 in this study.

2.2.6 Sleep disorders
Pittsburgh Sleep Quality Index (PSQI) developed by Buysse

(34) was used to measure sleep disorders. It contains 19 items to
evaluates the sleep quality during the last month. The total score of
seven domains produced a global PSQI score ranging from 0 to 21,
with a score of 8 or more defined as sleep disorders. The Cronbach
α was 0.85 in this study.

2.2.7 Health-related characteristics
We also asked health-related characteristics information

include smoking, drinking, height, and weight. Current
smokers were participants who have smoked one or more
cigarettes in the past 30 days. Current alcohol drinkers were
defined as those who had consumed at least one glass of
wine during the past 30 days. Body mass index (BMI) was
calculated by dividing body weight (kg) by the square of
height (m).

2.3 Statistical analysis

Continuous and categorical variables were presented as mean
(SD) and frequencies, respectively. χ2 test or t-test was performed
to compare the distributions of the different characteristics.

Four sets of binary logistic regression were constructed to
estimate the odds ratios (ORs) and 95% confidence interval (CIs)
of mobile phone addiction with suicide ideation and suicide
attempt separately, with adjustment for potential confounders
ascertained based on prior publications (28, 29). Model 1 is
a crude model, unadjusted for other factors. In model 2, we
adjusted for gender, grade, and race. In model 3, we also
adjusted for siblings, registered permanent residence, parental
educational attainment, smoking, drinking, and BMI. In model 4,
we additionally adjusted for depressive symptoms, social support,
and sleep disorders.

Given that the gender-specific differences in the prevalence
of suicidal behaviors were reported in previous study (35). We
additionally performed subgroup analyses to examine any gender
differences in the associations of mobile phone addiction with
suicide ideation and suicide attempt. We inserted gender×mobile
phone addition as an interaction term in the regression models to
obtain P value for interaction. In addition, restricted cubic splines
regression with three knots at 10th, 50th, and 90th percentiles of
MPATS score were used to estimate the dose-response relationship
of the MPATS score with the odds of suicide ideation and
suicide attempt.

R 4.0.2 software (https://www.r-project.org/) was used for all
data analyses.
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TABLE 1 Characteristics of participants.

Characteristics Suicide ideation P-value Suicide attempt P-value

Never Ever Never Ever

Gender, n (%)

Male 5,862 (35.1) 669 (33.1) 0.083 6,415 (34.9) 116 (32) 0.276

Female 10,841 (64.9) 1,351 (66.9) 11,946 (65.1) 246 (68)

Grade, n (%)

1st 4,884 (29.2) 569 (28.2) <0.001 5,336 (29.1) 117 (32.3) 0.068

2nd 3,950 (23.6) 518 (25.6) 4,371 (23.8) 97 (26.8)

3rd 3,872 (23.2) 527 (26.1) 4,317 (23.5) 82 (22.7)

4th+ 3,997 (23.9) 406 (20.1) 4,337 (23.6) 66 (18.2)

Race, n (%)

Han 16,214 (97.1) 1,956 (96.8) 0.593 17,820 (97.1) 350 (96.7) 0.800

Others 489 (2.9) 64 (3.2) 541 (2.9) 12 (3.3)

Registered permanent residence, n (%)

Rural 9,061 (54.2) 1,056 (52.3) 0.098 9,954 (54.2) 163 (45) <0.001

Urben 7,642 (45.8) 964 (47.7) 8,407 (45.8) 199 (55)

Siblings, n (%)

No 4,897 (29.3) 632 (31.3) 0.071 5,411 (29.5) 118 (32.6) 0.217

Yes 11,806 (70.7) 1,388 (68.7) 12,950 (70.5) 244 (67.4)

Maternal educational attainment, n (%)

Middle school or under 4,999 (29.9) 604 (29.9) 0.195 5,499 (29.9) 104 (28.7) 0.063

High school 5,784 (34.6) 653 (32.3) 6,322 (34.4) 115 (31.8)

College or above 5,920 (35.4) 763 (37.8) 6,540 (35.6) 143 (39.5)

Parental educational attainment, n (%)

Middle school or under 3,451 (20.7) 446 (22.1) 0.037 3,814 (20.8) 83 (22.9) <0.001

High school 5,730 (34.3) 605 (30) 6,238 (34) 97 (26.8)

College or above 7,522 (45) 969 (48) 8,309 (45.3) 182 (50.3)

BMI, n (%)

Normal weight 13,125 (78.8) 1,534 (76.3) 0.009 14,375 (78.6) 284 (78.5) 1.000

Overweight or obesity 3,521 (21.2) 477 (23.7) 3,920 (21.4) 78 (21.5)

Smoking, n (%)

No 14,776 (88.5) 1,685 (83.4) <0.001 16,177 (88.1) 284 (78.5) <0.001

Yes 1,927 (11.5) 335 (16.6) 2,184 (11.9) 78 (21.5)

Drinking, n (%)

No 13,656 (81.8) 1,500 (74.3) <0.001 14,917 (81.2) 239 (66) <0.001

Yes 3,047 (18.2) 520 (25.7) 3,444 (18.8) 123 (34)

Sleep disorders, n (%)

No 14,319 (85.7) 1,339 (66.3) <0.001 15,476 (84.3) 182 (50.3) <0.001

Yes 2,384 (14.3) 681 (33.7) 2,885 (15.7) 180 (49.7)

Depression symptoms, n (%)

No 15,895 (95.2) 1,579 (78.2) <0.001 17,233 (93.9) 241 (66.6) <0.001

Yes 808 (4.8) 441 (21.8) 1,128 (6.1) 121 (33.4)

(Continued)
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TABLE 1 (Continued)

Characteristics Suicide ideation P-value Suicide attempt P-value

Never Ever Never Ever

Social support score, mean (SD) 67.9 (14.9) 59.9 (15.6) <0.001 67.3 (15.1) 56.9 (15.7) <0.001

MPATS- salience, mean (SD) 15.8 (5.3) 18 (5.7) <0.001 16 (5.3) 18.8 (5.8) <0.001

MPATS-withdrawal symptoms, mean (SD) 8.5 (3.3) 10.2 (3.8) <0.001 8.6 (3.3) 10.6 (4) <0.001

MPATS-social comfort, mean (SD) 7.4 (2.9) 8.8 (3.2) <0.001 7.5 (3) 9.4 (3.2) <0.001

MPATS-mood changes, mean (SD) 7 (2.8) 8.3 (3) <0.001 7.1 (2.8) 8.9 (2.9) <0.001

MPATS score, mean (SD) 38.8 (12.7) 45.3 (14) <0.001 39.3 (13) 47.7 (14.2) <0.001

Mobile phone addiction, n (%)

No 12,134 (72.6) 1,036 (51.3) <0.001 13,003 (70.8) 167 (46.1) <0.001

Yes 4,569 (27.4) 984 (48.7) 5,358 (29.2) 195 (53.9)

3 Results

Table 1 presents the baseline characteristics of the participants.
Among 18,723 participants, the majority were Han nationality
(97.0%), 65.9% were females, 29.5% were from one-child families,
and 54.0% were rural residents. Overall, 2020 participants (10.8%)
had a history of suicide ideation, and 362 participants (1.9%)
had engaged in suicide attempt. We also observed that 5,553
participants (29.7%) met the criteria of mobile phone addiction
(MPATS score ≥48), and the average MPATS score of all
participants was 39.5 ± 13.0. The average scores for the four
dimensions of withdrawal symptoms, salience, social comfort, and
mood changes were 16.0 ± 5.4, 8.7 ± 3.4, 7.6 ± 3.0, and 7.1 ± 2.8,
respectively.

The associations of mobile phone addiction with suicide
ideation and suicide attempt are shown in Table 2. Among
participants with mobile phone addiction, the rates of suicide
ideation and suicide attempt were 17.7% and 3.5%, respectively.
Mobile phone addiction was positively correlated with an increased
risk of suicide ideation and suicide attempt. After adjusting for
gender, grade, and race (Table 2, Model 2), mobile phone addiction
was significantly related to increased odds of suicide ideation (OR,
2.51; 95% CI, 2.28–2.75) and suicide attempt (OR, 2.81; 95% CI,
2.28–3.47). Further adjusting for siblings, registered permanent
residence, parental educational attainment, and health-related
characteristics (smoking, drinking, BMI) (Table 2, Model 3), the
ORs were reduced slightly. In fully adjusted model further adjusted
for depressive symptoms, social support, and sleep disturbances
(Table 2, Model 4), mobile phone addiction remained positively
associated with suicidal ideation (OR, 1.70; 95% CI, 1.53–1.88) and
suicide attempt (OR, 1.48; 95% CI, 1.18–1.86), despite a substantial
decrease in ORs. Each five points increase in MPATS score was
significantly associated with the higher odds of suicide ideation
(OR, 1.12; 95% CI, 1.09–1.14) and suicide attempt (OR, 1.11; 95%
CI, 1.06–1.15). Similar significant results were observed for each
dimension of MPATS (Table 2).

Table 3 displays the findings of the gender-stratified analysis.
In male participants, mobile phone addiction was associated with
suicide ideation (OR, 1.70; 95% CI, 1.42–2.03), but was not
statistically significant in relation to suicide attempt (OR, 1.29; 95%

CI, 0.86–1.95). For female participants, mobile phone addiction
was found positive correlated with risk of suicide ideation (OR,
1.69; 95% CI, 1.49–1.91) and suicide attempt (OR, 1.59; 95%
CI, 1.21–2.1). The current study found no significant gender-
specific differences in the relationships of mobile phone addiction
with suicide ideation and suicide attempt were found in the
present study (P for interaction > 0.05). Moreover, the restricted
cubic splines regression revealed a non-linear association between
MPATS score and suicide ideation (P for non-linearity < 0.001;
Figure 1), whereas a monotonically increasing risk of suicide
attempt was found to be associated with increasing MPATS score
(P for non-linearity= 0.420; Figure 2).

4 Discussion

The present study was conducted to investigate the associations
of mobile phone addiction with suicide ideation and suicide
attempt. Compared with college students without mobile phone
addiction, those who engage in mobile phone addiction had
significant increased odds of suicide ideation and suicide attempt.

4.1 Comparison with other studies

Mobile phone ownership has been increasing over the past
decade, and the problematic mobile phone use has raised concerns
about mobile phone addiction. A review across 24 countries
identified that the prevalence of mobile phone addiction is
increasing around the world from 2014 to 2020, and differs
considerably by country (13). Prior studies (18, 36–38) have
reported varied prevalence of mobile phone addiction from 14% to
48% among college students across different countries. In China,
several studies have shown a comparatively high prevalence of
mobile phone addiction among youths (13, 39). The present study
conducted among six universities in Shannxi Province of China
showed a 29.7% prevalence of mobile phone addiction, which
was comparable to the majority of previous studies (39–42). For
example, a survey from Anhui Province of China (43), reported
a 29.8% rate of mobile phone addiction among college students.
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TABLE 2 Associations of mobile phone addiction with suicide ideation

and suicide attempt.

Models OR (95% CI)

Suicide ideation Suicide attempt

Mobile phone addiction

Model 1 2.52 (2.30–2.77) 2.83 (2.30–3.50)

Model 2 2.51 (2.28–2.75) 2.81 (2.28–3.47)

Model 3 2.44 (2.22–2.68) 2.62 (2.13–3.24)

Model 4 1.70 (1.53–1.88) 1.48 (1.18–1.86)

MPATS score, per 5-unit increases

Model 1 1.21 (1.19–1.23) 1.27 (1.22–1.32)

Model 2 1.21 (1.19–1.23) 1.27(1.22–1.32)

Model 3 1.20 (1.18–1.22) 1.25 (1.20–1.30)

Model 4 1.12 (1.09–1.14) 1.11 (1.06–1.15)

Withdrawal symptoms, per unit increases

Model 1 1.08 (1.07–1.09) 1.10 (1.08–1.13)

Model 2 1.08 (1.07–1.09) 1.10 (1.08–1.13)

Model 3 1.08 (1.07–1.08) 1.09 (1.07–1.11)

Model 4 1.04 (1.03–1.05) 1.04 (1.01–1.06)

Salience, per unit increases

Model 1 1.15 (1.13–1.16) 1.17 (1.13–1.20)

Model 2 1.15 (1.13–1.16) 1.17 (1.13–1.20)

Model 3 1.14 (1.13–1.16) 1.16 (1.12–1.19)

Model 4 1.08 (1.07–1.10) 1.06 (1.02–1.09)

Social comfort, per unit increases

Model 1 1.16 (1.15–1.18) 1.21 (1.17–1.25)

Model 2 1.16 (1.15–1.18) 1.21 (1.17–1.25)

Model 3 1.16 (1.14–1.18) 1.20 (1.16–1.24)

Model 4 1.10 (1.08–1.12) 1.10 (1.06–1.14)

Mood changes, per unit increases

Model 1 1.17 (1.15–1.19) 1.24 (1.19–1.28)

Model 2 1.17 (1.15–1.19) 1.23 (1.19–1.28)

Model 3 1.16 (1.14–1.18) 1.22 (1.17–1.26)

Model 4 1.09 (1.07–1.11) 1.10 (1.06–1.14)

Model 1, crude model.
Model 2, adjustment for gender, grade, and race.
Model 3, adjustment for gender, grade, race, registered permanent residence, siblings,
maternal educational attainment, paternal educational attainment, BMI, smoking,
and drinking.
Model 4, adjustment for gender, grade, race, registered permanent residence, siblings,
maternal educational attainment, paternal educational attainment, BMI, smoking, drinking,
sleep disorders, depressive symptoms, and social support.

Geng et al. (44) also presented a 23.5% prevalence of mobile phone
addiction in medical college students in China. However, it is lower
than the study fromLei et al. (16), which showed a 40.6% prevalence
of mobile phone addiction among 574 medical students in a public
medical university. The variation in the prevalence of mobile phone
addiction among different studies could be related to the study
population, the assessment tool, and the location of the survey.
In this study, the population was comprised of students from six
universities, covering different majors and grades, and it may have

overcome the limitations of the representative sample population in
prior studies performed at only one university or only from specific
majors. As relevant research is limited at present, there is a need for
further research in a nationally representative population.

Given the comparatively high prevalence of mobile phone
addiction among students, it is necessary to know about the impact
of mobile phone addiction on suicide of current college students,
especially among iGens who grow up with the surroundings of
mobile phones. To our best knowledge, only five studies have
examined the associations of mobile phone addiction with suicide,
but conclusions are not entirely consistent. Four studies indicated a
positive association between mobile phone addiction and suicide
ideation or suicide attempt (25–28), while one study found no
relationship of mobile phone addiction and suicide (29). Some
other studies suggest that the length of mobile phone use is
linked to suicide. For example, Zhang et al. (45) found that
longer duration of mobile phone use predicted suicide behaviors in
Chinese adolescents. Huang et al. (29) also reported that students
with suicide ideation may have longer mobile phone use time.
The findings in our survey were consistent with majority of
previous studies, which suggested that students with mobile phone
addiction had significant higher prevalence of suicide, extending
the limited available evidence on the association between mobile
phone addiction and increased odds of suicide in iGens. Thus, our
study is important for considering the significant role of mobile
phone addiction when developing suicide prevention programs for
college students.

To our knowledge, no study has examined gender differences in
the association between mobile phone addiction and suicide. While
most previous studies have suggested that womenmay demonstrate
distinct patterns when confronting mental health issues, this
study did not uncover substantial gender disparities in the
prevalence of suicide ideation and suicide attempt. Furthermore,
there was no significant gender-smartphone interaction on the
likelihood of suicide ideation and suicide attempt identified in this
study. These findings indirectly reflect the importance of giving
equal consideration to different genders in future interventions
related to mobile phone usage. Moreover, our study may be the
first study to evaluate the dose-response relationship of mobile
phone addiction with suicide ideation and suicide attempt. We
found a non-linear association between mobile phone addiction
score and suicide ideation, and a monotonically increasing
relationship between mobile phone addiction score and suicide
attempt. However, because the related study is still limited so
far, further longitudinal investigations or intervention studies
on the association between mobile phone addiction and suicide
ideation/attempt are warranted.

4.2 Possible explanations of the association

Suicide is a complex social phenomenon, which is generated by
the interaction of biological, psychological, and social perspectives
factors. The exact mechanism underlying its association with
mobile phone addiction is complex and unclear. The Integrated
Motivation-Volition Model of Suicidal Behavior (IMV) proposed
that suicide develops through pre-motivational phase (the
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TABLE 3 Associations of mobile phone addiction with suicide ideation and suicide attempt, stratified by gender.

Mobile phone
addiction

Suicide ideation P for interaction Suicide attempt P for interaction

Male Female Male Female

Mobile phone addiction 1.70 (1.42–2.03) 1.69 (1.49–1.91) 0.841 1.29 (0.86–1.95) 1.59 (1.21–2.10) 0.441

MPATS score, per 5-unit
increases

1.11 (1.07–1.14) 1.12 (1.09–1.15) 0.563 1.08 (1.00–1.16) 1.12 (1.06–1.18) 0.485

Salience, per unit increases 1.04 (1.02–1.05) 1.04 (1.03–1.06) 0.472 1.02 (0.99–1.06) 1.04 (1.02–1.07) 0.524

Withdrawal symptoms, per
unit increases

1.08 (1.05–1.11) 1.08 (1.06–1.10) 0.976 1.05 (0.99–1.11) 1.06 (1.02–1.10) 0.768

Social comfort, per unit
increases

1.11 (1.08–1.14) 1.09 (1.07–1.12) 0.512 1.09 (1.02–1.16) 1.11 (1.06–1.16) 0.562

Mood changes, per unit
increases

1.09 (1.06–1.12) 1.09 (1.07–1.11) 0.910 1.09 (1.02–1.17) 1.11 (1.06–1.16) 0.801

Adjusted for gender, grade, race, registered permanent residence, siblings, maternal educational attainment, paternal educational attainment, BMI, smoking, drinking, sleep disorders, depressive
symptoms, and social support.

FIGURE 1

Restricted cubic splines regression analysis of MPATS score with suicide ideation risk. OR, odds ratio; CI, confidence interval. The analysis was
adjusted for gender, grade, race, registered permanent residence, siblings, parental educational attainment, BMI, smoking, drinking, sleep disorder,
depressive symptoms, and social support.

transitions from the defeat/humiliation stage to entrapment), the
motivational phase (from entrapment to ideation/intent), and the
volitional phase (from ideation/intent to behavior) (22). Whether
an individual will act on their suicidal ideation/intent is determined
by a range of factors, labeled volitional moderators. Impulsivity,
having the capability to attempt suicide, knowing others who
engage in suicide, and having access to the means of suicide are
examples of volitional moderators. According to IMV, on the one
hand, students who are addicted to mobile phones may be more
likely to access suicide-related information and learn about suicide
tactics, and thus more likely to imitate and commit suicide. On the
other hand, mobile phone addiction can lead to depersonalization,
affecting the normal social functioning of adolescents and reducing

emotions such as alertness and fear. Ultimately, it tends to produce
impulse inhibition disorder, which can increase the risk of suicide.
Furthermore, previous studies have identified depression and
sleep as mediating variables between mobile phone addiction and
suicide. For example, Zhang et al. (45) found the link between
mobile phone use and suicide was partially mediated by depressive
symptoms. In the present study, we also found that students with
suicide ideation or attempt had more depression and bad sleep
quality. Nevertheless, the associations of mobile phone addiction
with suicide ideation and suicide attempt were still significant after
additional adjustments for depression and sleep quality, indicating
the independent effect of mobile phone addiction on the risk
of suicide.
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FIGURE 2

Restricted cubic splines regression analysis of MPATS score with suicide attempt risk. OR, odds ratio; CI, confidence interval. The analysis was
adjusted for gender, grade, race, registered permanent residence, siblings, parental educational attainment, BMI, smoking, drinking, sleep disorder,
depressive symptoms, and social support.

Internet addiction and mobile phone addiction are both
technology addiction, which refers to behavior addictions that
associated with the excessive and uncontrolled use of technology,
with similar characteristics and formation mechanisms (46).
Previous research on internet addiction may provide evidence of
the link between mobile phone addiction and suicide. First, it
is widely accepted that the hypothalamic-pituitary-adrenal (HPA)
axis dysregulation is the important pathophysiology mechanism
for suicide. 5-HT is a key neurotransmitter of HPA (47), and its
reduction is believed to be associated with suicide. Cerniglia et al.
(48) have shown that the decrease of 5-HT is also related to the
dysfunction of the prefrontal cortex caused by internet addiction.
Hence, 5-HT may also be responsible for the association between
mobile phone addiction and suicide. Second, changes in brain
structure and function may be the neurobiological mechanisms
between mobile phone addiction and suicide. Research have
showed that people with internet addiction are prone to abnormal
changes in the structure as well as function of the gray and white
matter in the prefrontal lobe of the brain (49, 50). In addition,
several studies have highlighted that the prefrontal lobe also
plays an important role in suicide (51, 52), which may indirectly
confirm the results of this study. However, to understand the
detailed mechanisms underlying the relationship of mobile phone
addiction with suicide ideation and suicide attempt, more cohort or
intervention studies are needed.

4.3 Limitations

This study has some limitations. First, the collection of suicide
ideation, suicide attempt, and mobile phone addiction information

through a self-report questionnaire may result in recall bias.
Second, although most of the available important covariates were
included in this study, some residual or unmeasured confounding
parameters may had an impact on the results. Last, the cross-
sectional study design limits the causal inferences of this study.

5 Conclusions

The findings of our study suggest that mobile phone addiction
is associated with increased risk of suicide ideation and suicide
attempt. Mobile phone addiction should thus be considered in
intervention programs for the aim of reducing the rate of suicide,
especially among iGens.
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20. Kaya F, Bostanci Daştan N, Durar E. Smart phone usage, sleep quality
and depression in university students. Int J Soc Psychiatry. (2021) 67:407–
14. doi: 10.1177/0020764020960207

21. Memon AM, Sharma SG, Mohite SS, Jain S. The role of online
social networking on deliberate self-harm and suicidality in adolescents:
a systematized review of literature. Indian J Psychiatry. (2018) 60:384–
92. doi: 10.4103/psychiatry.IndianJPsychiatry_414_17

22. O’Connor RC, Cleare S, Eschle S, Wetherall K, Kirtley OJ. The integrated
motivational-volitional model of suicidal behavior. In: RC O’Connor, J Pirkis, editors.
The International Handbook of Suicide Prevention, 2nd ed. Hoboken, NJ: JohnWiley &
Sons, Ltd. (2016), p. 220–40. doi: 10.1002/9781118903223.ch13

23. Zou L, Wu X, Tao S, Yang Y, Zhang Q, Hong X, et al. Anterior cingulate
gyrus acts as a moderator of the relationship between problematic mobile phone
use and depressive symptoms in college students. Soc Cogn Affect Neurosci. (2021)
16:484–91. doi: 10.1093/scan/nsab016

24. Davey DK, Jurick SM, Crocker LD, Hoffman SN, Sanderson-Cimino M, Tate
DF, et al. White matter integrity, suicidal ideation, and cognitive dysfunction in
combat-exposed Iraq and Afghanistan Veterans. Psychiatry Res Neuroimaging. (2021)
317:111389. doi: 10.1016/j.pscychresns.2021.111389

25. Shinetsetseg O, Jung YH, Park YS, Park EC, Jang SY. Association between
smartphone addiction and suicide. Int J Environ Res Public Health. (2022)
19:11600. doi: 10.3390/ijerph191811600

26. Li G, Conti AA, Qiu C, Tang W. Adolescent mobile phone addiction during the
COVID-19 pandemic predicts subsequent suicide risk: a two-wave longitudinal study.
BMC Public Health. (2022) 22:1537. doi: 10.1186/s12889-022-13931-1

Frontiers in PublicHealth 09 frontiersin.org

https://doi.org/10.3389/fpubh.2023.1338045
https://doi.org/10.3149/jmh.1203.228
https://doi.org/10.1186/s12889-022-14136-2
https://doi.org/10.17226/10398
https://doi.org/10.1521/ijct.2015.8.2.114
https://doi.org/10.1177/070674371405901101
https://doi.org/10.3389/fpsyt.2018.00583
https://doi.org/10.1016/j.jaac.2014.10.009
https://doi.org/10.1007/s40429-015-0054-y
https://doi.org/10.1186/s12888-023-04777-x
https://doi.org/10.1016/j.chb.2021.107138
https://doi.org/10.1016/j.addbeh.2021.106857
https://doi.org/10.3389/fpsyt.2021.652356
https://doi.org/10.1186/s40359-020-00466-6
https://doi.org/10.3389/fpsyg.2021.758303
https://doi.org/10.1016/j.addbeh.2019.04.033
https://doi.org/10.3233/WOR-203361
https://doi.org/10.1177/0020764020960207
https://doi.org/10.4103/psychiatry.IndianJPsychiatry_414_17
https://doi.org/10.1002/9781118903223.ch13
https://doi.org/10.1093/scan/nsab016
https://doi.org/10.1016/j.pscychresns.2021.111389
https://doi.org/10.3390/ijerph191811600
https://doi.org/10.1186/s12889-022-13931-1
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Wang et al. 10.3389/fpubh.2023.1338045

27. Wan Ismail WS, Sim ST, Tan K-A, Bahar N, Ibrahim N, Mahadevan R, et al.
The relations of internet and smartphone addictions to depression, anxiety, stress,
and suicidality among public university students in Klang Valley, Malaysia. Perspect
Psychiatr Care. (2020) 56:949–55. doi: 10.1111/ppc.12517

28. Hu H, Yang X, Mo PKH, Zhao C, Kuang B, Zhang G, et al. How
mobile phone addiction is associated with suicidal ideation in university students
in China: roles of depression and online social support. Front Psychol. (2022)
13:1001280. doi: 10.3389/fpsyg.2022.1001280

29. Huang Q, Lin S, Li Y, Huang S, Liao Z, Chen X, et al. Suicidal ideation is
associated with excessive smartphone use among Chinese college students. Front Public
Health. (2021) 9:809463. doi: 10.3389/fpubh.2021.809463

30. Xiong J, Zhou ZK, Chen W, You ZQ, Zhai ZY. Development of the mobile
phone addiction tendency scale for college students. China J Mental Health. (2012)
26:222–5. doi: 10.1037/t74211-000

31. Beck AT, Kovacs M, Weissman A. Assessment of suicidal intention:
the Scale for Suicide Ideation. J Consult Clin Psychol. (1979) 47:343–
52. doi: 10.1037/0022-006X.47.2.343

32. William WK, Zung M, Durham N. A self-rating depression scale. Arch Gen
Psychiatry. (1965) 12:63–70. doi: 10.1001/archpsyc.1965.01720310065008

33. Dai YYX. Development of social support scale for University Students. Chin J
Clin Psychol. (2008) 16:456–8.

34. Buysse DJ, Reynolds CF 3rd, Monk TH, Berman SR, Kupfer DJ. The Pittsburgh
Sleep Quality Index: a new instrument for psychiatric practice and research. Psychiatry
Res. (1988) 28:193–213. doi: 10.1016/0165-1781(89)90047-4

35. Boduszek D, Debowska A, Ochen EA, Fray C, Nanfuka EK, Powell-Booth K,
et al. Prevalence and correlates of non-suicidal self-injury, suicidal ideation, and suicide
attempt among children and adolescents: findings from Uganda and Jamaica. J Affect
Disord. (2021) 283:172–8. doi: 10.1016/j.jad.2021.01.063

36. Zhong Y, Ma H, Liang Y-F, Liao C-J, Zhang C-C, Jiang W-J.
Prevalence of smartphone addiction among Asian medical students: a meta-
analysis of multinational observational studies. Int J Soc Psychiatry. (2022)
68:1171–83. doi: 10.1177/00207640221089535

37. Sohn SY, Rees P, Wildridge B, Kalk NJ, Carter B. Prevalence of problematic
smartphone usage and associated mental health outcomes amongst children and
young people: a systematic review, meta-analysis and GRADE of the evidence. BMC
Psychiatry. (2019) 19:356. doi: 10.1186/s12888-019-2350-x

38. Wang R, Yang R, Ran H, Xu X, Yang G, Wang T, et al. Mobile phone
addiction and non-suicidal self-injury among adolescents in China. PeerJ. (2022)
10:e14057. doi: 10.7717/peerj.14057

39. Tao J, Luo C, Huang J, Liang L. Meta-analysis of the current situation of mobile
phone dependence among college students in China (in Chinese). Chin J Sch Health.
(2018) 39:1391–4. doi: 10.16835/j.cnki.1000-9817.2018.09.032

40. Haug S, Castro RP, Kwon M, Filler A, Kowatsch T, Schaub MP. Smartphone use
and smartphone addiction among young people in Switzerland. J Behav Addict. (2015)
4:299–307. doi: 10.1556/2006.4.2015.037

41. Daei A, Ashrafi-Rizi H, Soleymani MR. Nomophobia and Health Hazards:
smartphone use and addiction among university students. Int J Prev Med. (2019)
10:202. doi: 10.4103/ijpvm.IJPVM_184_19

42. Jiang Z, Shi M. Prevalence and co-occurrence of compulsive buying, problematic
Internet and mobile phone use in college students in Yantai, China: relevance of
self-traits. BMC Public Health. (2016) 16:1211. doi: 10.1186/s12889-016-3884-1

43. Chen B, Liu F, Ding S, Ying X, Wang L, Wen Y. Gender differences in factors
associated with smartphone addiction: a cross-sectional study among medical college
students. BMC Psychiatry. (2017) 17:341. doi: 10.1186/s12888-017-1503-z

44. Geng Y, Gu J, Wang J, Zhang R. Smartphone addiction and depression, anxiety:
the role of bedtime procrastination and self-control. J Affect Disord. (2021) 293:415–
21. doi: 10.1016/j.jad.2021.06.062

45. Zhang Y-Y, Liu Z-Z, Liu B-P, Yang X-F, Wan L-P, Liu X, et al. Longitudinal
associations of the duration of mobile phone use with suicidal behavior in adolescents:
the mediating role of depressive symptoms. J Affect Disord. (2022) 314:365–
71. doi: 10.1016/j.jad.2022.07.035

46. González-Bueso V, Santamaría JJ, Fernández D, Merino L, Montero E, Jiménez-
Murcia S, et al. Internet gaming disorder in adolescents: personality, psychopathology
and evaluation of a psychological intervention combined with parent psychoeducation.
Front Psychol. (2018) 9:787. doi: 10.3389/fpsyg.2018.00787

47. Ambrus L, Lindqvist D, Träskman-Bendz L, Westrin Å. Hypothalamic-
pituitary-adrenal axis hyperactivity is associated with decreased brain-derived
neurotrophic factor in female suicide attempters. Nord J Psychiatry. (2016) 70:575–
81. doi: 10.1080/08039488.2016.1184310

48. Cerniglia L, Cimino S, Marzilli E, Pascale E, Tambelli R. Associations
among internet addiction, genetic polymorphisms, family functioning, and
psychopathological risk: cross-sectional exploratory study. JMIR Ment Health.
(2020) 7:e17341. doi: 10.2196/17341

49. Sun J-T, Hu B, Chen T-Q, Chen Z-H, Shang Y-X, Li Y-T, et al. Internet
addiction-induced brain structure and function alterations: a systematic review and
meta-analysis of voxel-based morphometry and resting-state functional connectivity
studies. Brain Imaging Behav. (2023) 17:329–42. doi: 10.1007/s11682-023-0
0762-w

50. Weinstein A, Lejoyeux M. Neurobiological mechanisms
underlying internet gaming disorder. Dialogues Clin
Neurosci. (2020) 22:113–26. doi: 10.31887/DCNS.2020.22.2/
aweinstein

51. Auerbach RP, Pagliaccio D, Allison GO, Alqueza KL, Alonso MF.
Neural correlates associated with suicide and nonsuicidal self-injury in
youth. Biol Psychiatry. (2021) 89:119–33. doi: 10.1016/j.biopsych.2020.
06.002

52. Cao J, Chen X, Chen J, Ai M, Gan Y, Wang W, et al. Resting-state functional
MRI of abnormal baseline brain activity in young depressed patients with and
without suicidal behavior. J Affect Disord. (2016) 205:252–63. doi: 10.1016/j.jad.2016.
07.002

Frontiers in PublicHealth 10 frontiersin.org

https://doi.org/10.3389/fpubh.2023.1338045
https://doi.org/10.1111/ppc.12517
https://doi.org/10.3389/fpsyg.2022.1001280
https://doi.org/10.3389/fpubh.2021.809463
https://doi.org/10.1037/t74211-000
https://doi.org/10.1037/0022-006X.47.2.343
https://doi.org/10.1001/archpsyc.1965.01720310065008
https://doi.org/10.1016/0165-1781(89)90047-4
https://doi.org/10.1016/j.jad.2021.01.063
https://doi.org/10.1177/00207640221089535
https://doi.org/10.1186/s12888-019-2350-x
https://doi.org/10.7717/peerj.14057
https://doi.org/10.16835/j.cnki.1000-9817.2018.09.032
https://doi.org/10.1556/2006.4.2015.037
https://doi.org/10.4103/ijpvm.IJPVM_184_19
https://doi.org/10.1186/s12889-016-3884-1
https://doi.org/10.1186/s12888-017-1503-z
https://doi.org/10.1016/j.jad.2021.06.062
https://doi.org/10.1016/j.jad.2022.07.035
https://doi.org/10.3389/fpsyg.2018.00787
https://doi.org/10.1080/08039488.2016.1184310
https://doi.org/10.2196/17341
https://doi.org/10.1007/s11682-023-00762-w
https://doi.org/10.31887/DCNS.2020.22.2/aweinstein
https://doi.org/10.1016/j.biopsych.2020.06.002
https://doi.org/10.1016/j.jad.2016.07.002
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

	Associations of mobile phone addiction with suicide ideation and suicide attempt: findings from six universities in China
	1 Introduction
	2 Methods
	2.1 Study design and participants 
	2.2 Measures
	2.2.1 Socio-demographic characteristics
	2.2.2 Mobile phone addiction 
	2.2.3 Suicide ideation and suicide attempt
	2.2.4 Depression symptoms
	2.2.5 Social support
	2.2.6 Sleep disorders
	2.2.7 Health-related characteristics

	2.3 Statistical analysis

	3 Results
	4 Discussion
	4.1 Comparison with other studies
	4.2 Possible explanations of the association
	4.3 Limitations 

	5 Conclusions
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Publisher's note
	References


