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Background: Previous studies have established a strong association between

depression and suicidal behaviors, yet the relationship between anxiety and

suicidal behaviors remains unclear. This study examines whether anxiety and

depression are independent risk factors for suicidal behaviors in medical

college students, and further, whether anxiety may increase the greater risk

of suicidal behaviors (SB) in participants with depression.

Methods: This cross-sectional study was conducted among 4,882 medical

students. Demographic information, anxiety, and depression data were

collected using online questionnaires or through a widely used social media

app named WeChat.

Results: Anxiety and depression were independent risk factors for suicidal

behaviors, and levels of risk correlated positively with the severity of

both anxiety and depressive symptoms. A dose–response relationship was

identified between the severity of anxiety and the risk of SB, as well as

the severity of depression and SB. Furthermore, anxiety increased the risk

of suicidal behaviors in participants with depression, with a dose–response

relationship between the severity of anxiety symptoms and the risk of SB.

Conclusion: The findings highlight the importance of screening for anxiety

and depressive symptoms in medical college students, as well as reducing

anxiety in addition to depressive symptoms in treatment. This study provides

valuable data as a reference for clinicians for suicide risk assessments.
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Background

Suicide is one of the leading causes of death throughout
the world (1). Over 800,000 people globally die by suicide
every year, which accounts for 1.4% of all global deaths (2).
Suicide is also regarded as one of the most severe public
health problems in China (1). Suicidal behaviors (SB) have a
devastating influence on individuals, families, and communities
(3, 4), and the prevention of suicide has been recognized as a
significant public health challenge. It is therefore important to
study SB in order to predict subsequent acts of suicide (3, 4).

Previous studies have suggested that nearly nine out of
every ten suicides were associated with mental illnesses (5,
6). Depressive disorder is regarded as the primary mental
illness associated with the greatest risk for SB (4, 7). This is
affirmed by the Diagnostic and Statistical Manual of Mental
Disorders, 4th Edition (DSM-IV), which identifies suicidal
ideation as one of the symptoms of major depressive disorder
(8). Despite having evidence of a strong association between
depression and SB, determining suicide risks among people
with depression remains challenging. As SB is considered
to be a warning sign of fatal suicide (3), it is crucial to
identify risk factors for suicidality among patients with major
depression. Furthermore, although previous studies did show
a consistent association between the severity of depressive
symptoms and suicidality (9, 10), there is a lack of large-scale
studies conducted among medical college students examining
the association.

Although depression is strongly associated with SB, the
role of anxiety symptoms in SB is less clear. Several studies
have explored the impact of comorbid anxiety on SB in
participants with depression; however, their findings remain
inconsistent (7, 11). Recently, several studies showed that
comorbid anxiety increased the risk of SB in patients with
depression (11, 12). For example, Batterham et al. (11) reported
that anxiety symptoms posed an even greater risk overall
for SB than symptoms of depression. However, other studies
reported different findings. For example, Eikelenboom et al.
(7) found that anxiety might be protective against suicidality
after adjusting for the severity of depressive symptoms. In their
view, anxiety symptoms in depressed patients may stem from
psychological fear of their illness, which is the opposite of
a wish for death.

Several studies on anxiety, depression, and SB were
mostly epidemiologic and clinical studies that examined the
relationships between anxiety disorders and suicidality or
depressive disorder and suicidality separately (11, 13). The
question of whether anxiety is an independent risk factor
for suicidality after controlling for comorbid depression has

Abbreviations: DSM-IV, Diagnostic and Statistical Manual of Mental
Disorders, 4th Edition; SDS, Zung’s Self-Rating Depression Scale; SAS,
Self-Rating Anxiety Scale; OR, odds ratio; BMI, Body Mass Index.

not been adequately addressed (7, 14, 15). Moreover, studies
examining the magnitude of anxiety on SB in depression among
Chinese populations in general and among Chinese college
students in particular are scarce.

To the best of our knowledge, this is the first study
to examine the relationship between anxiety and SB in
Chinese medical college students with depression. The aims
of this study are: first, to explore the associations between
the severity of anxiety or depressive symptoms with SB;
second, to examine whether anxiety and depression are both
independent risk factors for SB after controlling for socio-
demographics, severity of anxiety and depressive symptoms
and comorbidity, and; third, to investigate the magnitude of
anxiety symptoms on SB in a large cohort of participants
with depression.

Materials and methods

Participants

Students from three medical educational institutions in
Hunan, China, were selected as the target population. A cross-
sectional design was employed with the convenience sampling
method. A total of 80 students from two classes of the Hunan
University of Chinese Medicine, 165 students from four classes
at Changsha Health Vocational College, and 4,759 students
from 50 classes at Yiyang Medical College were chosen to
participate. The targeted two medical colleges (Changsha Health
Vocational College and Yiyang Medical College) offer 3-year
undergraduate programs; students accepted to these kinds of
colleges generally have lower academic grades. The Hunan
University of Chinese Medicine is a comprehensive medical
university with an undergraduate medical program that spans
4 years. Students admitted to this university tend to have
competitive academic scores.

A total of 5,004 students were screened between January
and March of 2018. All students provided consent and were
informed that they could refuse to participate or withdraw at
any time. A total of 110 participants declined to participate.
Participants who proceeded signed the consent forms, which
were approved by the Ethics Committee of the Second Xiangya
Hospital at Central South University in Changsha, China;
12 were excluded for incomplete questionnaires or missing
data. Therefore, a total of 4,882 participants were enrolled in
this study. Of them, 537 were males (11.0%) and 4,345 were
females (89.0%). Their ages ranged from 17 to 22 years (mean
age: 18.77 ± 1.09 years). College counselors and instructors
were given trainings on how to instruct participants to fill
out the scales before providing guidance to the respondents.
Participants could fill the questionnaires either on a widely used
social media app called WeChat (installed on mobile devices)
or via computer.
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Measures

Socio-economic demographics
The questionnaire included questions about gender, age,

nationality, social economic status, whether they smoked or
drank, community (urban or rural), parents’ educational levels,
and relationships with parents.

Suicidal behaviors
Suicidal behavior refers to the thoughts and behaviors

related to the intention of committing suicide (16). Suicidal
behaviors include suicidal ideation (SI), suicide plans, and
suicide attempts (SA) (17). SI refers to passive thoughts about
killing oneself or wishing for death. Suicidal plans entail
planning and preparation for a suicide attempt. SA referred to
any potentially self-harm actions the individual took against
themselves, with at least some extent of intention to die (17, 18).
Research shows “scales are used in clinical settings to measure
the severity of suicidal behavior, and previous research has
shown that current suicidal ideation is more easily disclosed
via self-report measures than clinical interviews” (19). The
latest research shows that “these scales could not discriminate
between suicide ideators and suicide attempters” (20). We chose
the questions probing suicidal ideations, suicide plans, and SA
included: Have you ever had thoughts of committing suicide?
Have you ever made a suicide plan? Have you ever tried
committing suicide? If any of these questions were answered
in the affirmative, additional detailed questions were asked (i.e.,
frequency of attempts and approaches of SA).

Based on the responses to SB, participants were categorized
into two main groups: control and SB groups. Participants
exhibiting the specific type of SB were further divided into three
subgroups with suicidal ideations, plans, and attempts. Since
overlapping occurred among three subtypes of suicidal behavior,
those subjects with two or three subtypes of suicidal behavior
were included in two or three subgroups.

Depression and anxiety
Zung’s Self-Rating Depression Scale (SDS) and Self-Rating

Anxiety Scale (SAS) (21, 22) were employed to evaluate
symptoms of depression and anxiety over the past 7 days.
The SDS and SAS have been broadly employed in studies on
depression and anxiety among Chinese populations and are
reported to have good psychometric properties (23, 24). The
cut-off scores for SDS and SAS are 53 and 50, respectively.
Participants with scores higher than 53 on SDS or above
50 on SAS are regarded as having depression and anxiety,
respectively (25). The higher scores indicate the greater severity
of depression or anxiety. Both the SAS and SDS scales have a
20-item self-report (1 for none or a little of the time, 2 for some
of the time, 3 for good part of the time, and 4 for most or all of
the time). The scores for items 5, 9, 13, 17, or 19 in SAS and the
scores for items 2, 5, 6, 11, 12, 14, 16, 17, 18, or 20 in SDS are

reversed (four for none or a little of the time, three for some of
the time, two for a good part of the time, and one for most or
all of the time). Multiplying the total score by 1.25 provides the
standard scores for these two measurements (21, 22).

Data analysis

The chi-squared test for categorical variables and the
analysis of variance (ANOVA) for continuous variables were
used to compare the differences in clinical and demographic
variables between the groups with different kinds of suicidal
behaviors. The binary logistic regression method was applied
to calculate the crude odds ratio (OR) and the adjusted OR
together with 95% CI for suicidal behaviors (suicide ideations,
plans, and attempts) after controlling for the related variables.
We used two-tailed t-tests to calculate statistical significance
with a threshold for p-value set at below 0.05 using the SPSS22.

Results

A total of 4,882 participants in this study were divided into
controls (n = 3522) and those with SB (n = 1360). Further,
among those with suicidal behaviors, 1,289 were included in the
suicidal ideation subgroup, 371 in the suicide plans subgroup,
and 682 in the SA subgroup.Table 1 shows the demographic and
clinical data of all the participants. Compared with the control
group, individuals with all three subtypes of SB were more likely
to have a history of physical disorders, live in urban areas, have a
family history of mental disorders, have poor relationships with
parents, develop smoking, and drinking habits or have anxiety
or depression (all p < 0.001).

When compared to participants without anxiety, individuals
with anxiety had higher risks of suicidal behaviors (p < 0.01).
The severity of anxiety symptoms correlated positively with the
risk of SB (p < 0.01). In the case of suicide plans and suicide
attempts, the crude odds ratios (ORs) reached as high as 26.913
and 19.365, respectively (both p < 0.001). Anxiety remained
an independent risk factor (p < 0.001) even after adjustments
were made for demographics, smoking, drinking, and severity
of depression symptoms. The risk of SB increased with the
severity of anxiety symptoms after adjustments (with adjusted
ORs of 3.670 for suicide ideation, 7.032 for suicide plans,
and 6.164 for suicide attempts). Participants with depression
also showed higher risks of SB; the risk of SB increased
with the severity of depression symptoms; the crude ORs for
suicidal ideation, suicide plans, and SA reached 47.811 (95%
CI, 11.243−203.315), 128.571 (95% CI, 29.141−567.256), and
75.302 (95% CI, 17.313−327.522), respectively (all p < 0.001).
The adjusted ORs remained independent and high even after
adjustments were made for demographics, smoking, drinking,
and severity of anxiety symptoms (all p < 0.001; see Table 2).
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TABLE 1 Demographic characteristics of participants with suicidal behaviors and without suicidal behaviors (controls).

Variables Controls
(n = 3522)

Suicidal
behaviors
(n = 1360)

p Suicide
ideation
(n = 1289)

Pa Suicide
plans

(n = 371)

Pb Suicide
attempts
(n = 682)

Pc

Age (years), mean (SD) 18.88 ± 1.087 18.57 ± 1.11 0.000*** 18.59 ± 1.113 0.000*** 18.47 ± 1.123 0.000*** 18.48 ± 1.117 0.000***

BMI (kg/m2), mean (SD) 20.093 ± 2.4181 20.26 ± 2.53 0.035* 20.278 ± 2.5705 0.021* 19.963 ± 2.4054 0.322 20.117 ± 2.5263 0.816

Males/females 418/3104 119/1241 0.002** 105/1184 0.000*** 34/337 0.122 65/617 0.080

District: Rural/Urban 2586/936 934/426 0.001** 885/404 0.001** 228/143 0.000*** 457/225 0.001**

Nationality: Others/Han 466/3056 156/1204 0.098 147/1142 0.092 32/339 0.012* 69/613 0.026*

Good relationship with mother 3447 (97.9%) 1276 (93.8%) 0.000*** 1210 (93.9%) 0.000*** 333 (89.8%) 0.000*** 630 (92.4%) 0.000***

Good relationship with father 3402 (96.6%) 1232 (90.6%) 0.000*** 1164 (90.3%) 0.000*** 315 (84.9%) 0.000*** 602 (88.3%) 0.000***

Physical disorder history 177 (5.0%) 149 (11.0%) 0.000*** 144 (11.2%) 0.000*** 45 (12.1%) 0.000*** 85 (12.5%) 0.000***

Mental disorder history 22 (0.6%) 16 (1.2%) 0.049* 15 (1.2%) 0.058 11 (3.0%) 0.000*** 15 (2.2%) 0.000***

Family history of mental disorders 50 (1.4%) 44 (3.2%) 0.000*** 42 (3.3%) 0.000*** 21 (5.7%) 0.000*** 28 (4.1%) 0.000***

Smoking 130 (3.7%) 82 (6.0%) 0.000*** 78 (6.1%) 0.000*** 36 (9.7%) 0.000*** 60 (8.8%) 0.000***

Drinking 487 (13.8%) 310 (22.8%) 0.000*** 296 (23.0%) 0.000*** 101 (27.2%) 0.000*** 193 (28.3%) 0.000***

Anxiety 492 (14.0%) 480 (35.3%) 0.000*** 460 (35.7%) 0.000*** 178 (48.0%) 0.000*** 302 (44.3%) 0.000***

Depression 882 (25.0%) 680 (50.0%) 0.000*** 654 (50.7%) 0.000*** 217 (58.5%) 0.000*** 384 (56.3%) 0.000***

Social economic status

Lower than 30,000/year 1478 (42.0%) 577 (42.4%) 0.262 548 (42.5%) 0.384 136 (36.7%) 0.110 284 (41.6%) 0.042*

30,000∼50,000/year 1222 (34.7%) 442 (32.5%) 422 (32.7%) 135 (36.4%) 211 (30.9%)

More than 50,000/year 822 (23.3%) 341 (25.1%) 319 (24.7%) 100 (27.0%) 187 (27.4%)

Father’s education level

Junior middle school and below 2284 (64.8%) 874 (64.3%) 0.836 833 (64.6%) 218 (58.8%) 0.016* 436 (63.9%) 0.446

High School or Technical School 901 (25.6%) 359 (26.4%) 335 (26.0%) 0.951 102 (27.5%) 170 (24.9%)

College or University and above 337 (9.6%) 127 (9.3%) 121 (9.4%) 51 (13.7%) 76 (11.1%)

Mother’s education level

Junior middle school and below 2591 (73.6%) 965 (71.0%) 0.166 913 (70.8%) 0.166 246 (66.3%) 0.010* 480 (70.4%) 0.216

High School or Technical School 720 (20.4%) 310 (22.8%) 292 (22.7%) 94 (25.3%) 154 (22.6%)

College or University and above 211 (6.0%) 85 (6.3%) 84 (6.5%) 31 (8.4%) 48 (7.0%)

Family type

Extended families 1221 (34.7%) 485 (35.7%) 0.000*** 460 (35.7%) 0.000*** 127 (34.2%) 0.000*** 233 (34.2%) 0.001**

Nuclear families 1983 (56.3%) 705 (51.8%) 666 (51.7%) 184 (49.6%) 357 (52.3%)

Single parent/recombinant family 318 (9.0%) 170 (12.5%) 163 (12.6%) 60 (16.2%) 92 (13.5%)

BMI, body mass index; pa was generated by comparison of control group and suicidal ideation subgroup; pb was generated by comparison of control and suicide plans; pc was generated by comparison of control and suicidal attempts. *p < 0.05; **p < 0.01;
***p < 0.001.
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Table 3 showed the associations between anxiety and SB
among participants with depression, as compared with those
without anxiety. Those with anxiety showed higher risks of
SB in all 3 categories as indicated by increasing values for
crude and adjusted ORs. The crude ORs reached 8.568 (95%CI,
3.208−22.880), 16.217 (95%CI, 5.473−48.051), and 13.706
(95%CI, 4.964−37.848) (all p < 0.001) for SI, suicide plans,
and suicide attempts, respectively. Even after controlling for
demographics, smoking, and drinking, participants with anxiety
were at higher risk of suicidal behaviors in all 3 categories.
The adjusted ORs decreased to some extent but remained
significant at 7.538 (95%CI, 2.757−20.606), 12.190 (95%CI,
3.789−39.224), and 11.922 (95%CI, 4.154−34.217) for suicidal
ideation, suicide plans, and suicide attempts, respectively (all
p > 0.01).

Discussion

This study confirmed the association between SB (suicidal
ideation, suicide plans, and suicide attempts) and the severity of
anxiety and depressive symptoms. Both anxiety symptoms and
depressive symptoms were independent risk factors for suicidal
behaviors, after controlling for the severity of these symptoms,
demographics, and lifestyles (smoking and drinking habits).
The severity of anxiety symptoms positively correlated with
risks for SB among participants with depression. These findings
shed light on the importance of screening for anxiety and
depressive symptoms among medical college students as well as
highlighting the importance of reducing anxiety symptoms and
depressive symptoms to prevent suicide.

Furthermore, this study showed that even after controlling
for the severity of depression, smoking, drinking, and
demographics, anxiety disorder remained an independent risk
factor for SB, although the adjusted OR decreased to some
extent. This implies that the risks for suicidal behaviors
associated with anxiety symptoms might be increased partly
due to anxiety symptoms and partly due to comorbidities
such as depression, smoking, and drinking. In addition, we
found a dose–response relationship between the severity of
anxiety symptoms and the risks of SB: severity of anxiety
symptoms correlated positively to risks of SB. The finding
that anxiety symptoms were associated with SB is consistent
with several previous studies (12, 26–33). Several studies
found that after controlling for depression, anxiety symptoms
remained an independent risk factor for SB (12, 30, 33).
A recent study conducted with a large sample of South Korean
adults similarly reported an independent association between
anxiety disorders and suicidal ideation and/or suicide attempts
after adjustments were made for demographic variables and
psychiatric comorbidities (26). Some studies suggested that
anxiety might increase the risk of SB by adding more mental
burden to the person (34). Other studies recommended
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that comorbidities should be taken into consideration for
psychiatric disorders that often occur concurrently (35). Beck
et al. (36) corroborated that hopelessness is the key variable
linking depression to suicidal behavior. This finding has direct
implications for the therapy of suicidal individuals. Alessandra
Costanza highlights that assessment of demoralization may
contribute to a more comprehensive suicide risk detection
by the findings of a systematic review (37). Rodriguez and
Kendall (38) suggested that the increased risks of SB among
anxiety-disordered individuals might be related to intolerance
of distress and emotional dysregulation. Evidence has shown
that participants with anxiety display poorer tolerance of
distress (39) and more emotion dysregulation (40, 41). Such
individuals find it very difficult to tolerate and modulate
negative emotions and may be more inclined to think about
suicide as a way to gain relief from their distress or as a method
of escape (38).

However, other studies reached alternative conclusions
regarding the correlation between anxiety and SB. Some studies
suggested that the correlation could just be a by-product of
comorbid depression (7). Moreover, a specific part of the
anxiety, namely, the somatic anxiety, might be protective against
suicidality (7). Several explanations might be responsible for
the inconsistency in the conclusions. First, the inconsistency
may be in part caused by sample differences; participants
mentioned in previous studies range from community members
(26) to college students (33) to clinical patients (42). Second,
the conclusions may have been inconsistent because the
relationships between anxiety and suicidal behaviors vary
according to subtypes of anxiety disorders. For example, a
number of studies that did not find an independent association
between anxiety and SB (43, 44) only examined the severity
and symptomatology of generalized anxiety. In contrast, many
studies that affirmed the positive association examined a wide
range of anxiety disorders or employed broader measures of
anxiety symptoms (45–48). The potentiality that specific anxiety
disorders have varying relationships to suicidal behaviors
therefore warrants further investigation. Third, the discrepant
conclusions may reflect the different relationships that anxiety
disorders have with the wide spectrum of SB (e.g., suicidal
ideations, suicide plans, or suicide attempts). It is important
to note that not all previous research works on anxiety
and suicidality have addressed these components separately.
Perhaps anxiety disorders are specific predictors of the SI,
but not of the capability or intention to engage in suicide
attempts (38).

This study revealed a positive correlation between
depression and suicidal behaviors, which is consistent with
previous studies (28, 49, 50). Depression was shown to be
an independent risk factor for SB after adjustments were
made for demographic variables and comorbidities, which
is also consistent with previous studies (7, 51). The strong
association between depression and suicidal behaviors revealed
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in this study highlights the importance of paying attention
to depressive symptoms in medical college students. As only
0.6% of the participants reported a history of mental disorder,
this seemingly low prevalence of self-identified depression
may be a result of stigma. Studies have suggested that medical
students refrain from disclosing their depression with school
counselors as they worry that they would be less respected,
seen to have less adequate coping skills, and considered to
be less capable of handling their responsibilities (52). As a
result, medical students with depression do not get diagnosed
or treated, which could in turn exacerbate their symptoms
and increase their risk for suicidality. Thus, there is a need
to develop a positive mental health environment in medical
schools in China to provide medical students with easy access
to mental health resources and treatment options. In this
study, participants scoring high on suicidal ideation were
recommended to seek help from school counselors. The
recommendation is specified on the webpage after finishing
the questionnaire.

Several studies reported that anxiety increased the risk
of SB when comorbid with depression (12, 31–33, 53, 54).
The finding from this study contributes to the question
of how anxiety impacts SB in patients with depression
using data from a large sample size, cross-sectional study.
Our findings are consistent with results from the studies
mentioned above and revealed a dose–response relationship
between the severity of anxiety symptoms and the risks of
SB in depression. Some studies suggested that concurrent
anxiety disorders exacerbate symptoms of depression, which
manifests into even more psychological distress, poorer physical
functioning, and poorer social functioning (55)– all of which
may account for the increased the risk of SB. In addition,
patients with comorbid anxiety had lower scores on scales
that measure their quality of life (56) and were reported
to have a longer duration of depression (57) and more
emotional distress (57), posing a negative influence on the
risk of suicidal behaviors. However, several other studies
suggested inconsistent conclusions (7, 57, 58): some studies
found that anxiety actually protected individuals from SB (7,
58). The conflicting findings have several explanations. First,
the inconsistency regarding findings on the relation between
anxiety and suicidality could result from heterogeneities in
methodology. For example, Li et al. (59) suggested that
gender ratios, sample sizes, response rates, and differences
in screening tools explained almost half of the inter-study
variations. Second, anxiety disorders include Panic Disorder,
Agoraphobia, Obsessive Compulsive Disorder, Posttraumatic
Stress Disorder, Acute Stress Disorder, and Generalized Anxiety
disorder, as well as specific and social phobias. The effect
of anxiety on SB in depression varied greatly with different
kinds of anxiety disorders (7). Third, as previous studies
suggested a serial of mediation from anxiety to SB through
degree of depressive symptoms (34), the effect of anxiety

on risks of SB may also differ in response to different
levels of severity of depressive symptoms. It is also possible
that depressive symptoms have a moderating effect on the
relationship between anxiety and SB. In addition, Beck’s work
questioned whether hopelessness was more predictive than
depression with regard to suicide risk (36). And assessment of
demoralization may contribute to a more comprehensive suicide
risk detection by the findings of a systematic review (37). In
other words, the relationship between anxiety and risks for SB
may change depending on the severity of depressive symptoms.
Future studies need to be conducted in order to investigate
this possibility.

This study has several limitations. First, self-report
assessment scales were utilized to measure symptoms of anxiety,
depression, and SB. Participants’ stigmas toward mental
illness may have led them to under-report their symptoms
(59). Second, the study used a cross-sectional study design,
which means the data were collected from one time point
and so were insufficient to establish any causal relationships
between anxiety symptoms, depression symptoms, and suicidal
behaviors. Future research should employ a longitudinal
design in order to examine the direct causality of SB with
other related variables. Third, most of the participants were
females. Future studies should include an equal sample size
of both genders to increase representativeness of population.
Finally, the sample consists of data collected from three medical
colleges, most of them were from Yiyang medical school, it may
not be representative of Chinese college students in general
and is possibly not representative of the adult population in
China, future studies should enroll a larger range of samples
to improve the representativeness. Therefore, more future
studies are required so that repeated, reproducible results
from varying populations can confidently inform us of the
interactions and relations, whether causal or correlation,
among SB, anxiety, and depression symptoms (60). It is
noteworthy to emphasize that future studies that recruit large
sample sizes from different sample populations would be
most beneficial.

Conclusion

In summary, this study found that SB was very common
among medical students, besides, anxiety, and depression were
independent risk factors for SB. Participants with severe anxiety
and depression symptoms were at much high risk of SB. This
indicates the importance of screening for anxiety and depression
among medical college students in order to promote mental
health wellbeing and prevent SB. This study also found that
anxiety was associated with an increased risk of SB among
individuals with depression, and, the risk of SB was increased
with the severity of anxiety symptoms. All findings lead to
important clinical implications. First, SB was very common
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among medical students; it is imperative to screen for SB as
well as anxiety and depressive symptoms among medical college
students and to better prevent suicide. Second, the study also
provides valuable data for healthcare professionals to refer to
when assessing the risks of suicide for patients with anxiety,
depression, and comorbid depression and anxiety.

Data availability statement

The original contributions presented in this study are
included in the article/supplementary material, further inquiries
can be directed to the corresponding authors.

Ethics statement

The research protocol was approved by the Ethics
Committee of the Second Xiangya Hospital, Central South
University, China. All procedures performed in studies
involving human participants were in accordance with the
ethical standards of the institutional research committee and
with the 1964 Helsinki declaration and its later amendments or
comparable ethical standards.

Author contributions

XL, XZ, JL, and YS were responsible for the study design.
JL, YZ, and JPL were responsible for recruiting the participants.
BS and ST were involved in statistical analysis. JL and JPL
were involved in manuscript preparation and drafting the
manuscript. XL, BS, and ST were involved in editing and
revising the manuscript. YS and XZ were responsible for the
critical revision of the manuscript. All authors have contributed

to the manuscript and had given approval for the submission
of the manuscript.

Funding

This study was supported by the Ministry of Education
of Humanities and Social Science Youth Fund project
(No. 21YJC880036), Hunan Women’s Research Association
(No. 21YB07), and Social Science Foundation of Hunan
Province (No. 20YBA018).

Acknowledgments

The authors are immensely grateful to school personnel
participating in this study who offered invaluable support.

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. Nock MK, Borges G, Bromet EJ, Cha CB, Kessler RC, Lee S. Suicide and
suicidal behavior. Epidemiol Rev. (2008) 30:133–54.

2. Suicide W. A Global Imperative. Geneva: World Health Organization (2014).

3. Hawton K, Fagg J, Platt S, Hawkins M. Geneva: World Health Organization
(2014). Factors associated with suicide after parasuicide in young people. BMJ.
(1993) 306:1641–4. doi: 10.1136/bmj.306.6893.1641

4. Franklin JC, Ribeiro JD, Fox KR, Bentley KH, Kleiman EM, Huang X, et al. Risk
factors for suicidal thoughts and behaviors: a meta-analysis of 50 years of research.
Psychol Bull. (2017) 143:187–232. doi: 10.1037/bul0000084

5. Bernal M, Haro JM, Bernert S, Brugha T, de Graaf R, Bruffaerts R, et al. Risk
factors for suicidality in Europe: results from the ESEMED study. J Affect Disord.
(2007) 101:27–34. doi: 10.1016/j.jad.2006.09.018

6. Cavanagh JT, Carson AJ, Sharpe M, Lawrie SM. Psychological autopsy studies
of suicide: a systematic review. Psychol Med. (2003) 33:395–405. doi: 10.1017/
S0033291702006943

7. Eikelenboom M, Smit JH, Beekman AT, Penninx BW. Do depression and
anxiety converge or diverge in their association with suicidality? J Psychiatr Res.
(2012) 46:608–15. doi: 10.1016/j.jpsychires.2012.01.025

8. Dsm-Iv. APATFo: DSM-IV Draft Criteria. Washington, D: American
Psychiatric Publishing (1993).

9. Oquendo MA, Galfalvy H, Russo S, Ellis SP, Grunebaum MF, Burke A, et al.
Prospective study of clinical predictors of suicidal acts after a major depressive
episode in patients with major depressive disorder or bipolar disorder. Am J
Psychiatry. (2004) 161:1433–41. doi: 10.1176/appi.ajp.161.8.1433

10. Sokero TP, Melartin TK, Rytsälä HJ, Leskelä US, Lestelä-Mielonen PS,
Isometsä ET. Prospective study of risk factors for attempted suicide among patients
with DSM–IV major depressive disorder. Br J Psychiatry. (2005) 186:314–8. doi:
10.1192/bjp.186.4.314

11. Batterham PJCH, Calear AL. ANXIETY SYMPTOMS AS PRECURSORS
OF MAJOR DEPRESSION AND SUICIDAL IDEATION. Depress Anxiety. (2013)
30:908–16. doi: 10.1002/da.22066

Frontiers in Psychiatry 08 frontiersin.org

https://doi.org/10.3389/fpsyt.2022.1012298
https://doi.org/10.1136/bmj.306.6893.1641
https://doi.org/10.1037/bul0000084
https://doi.org/10.1016/j.jad.2006.09.018
https://doi.org/10.1017/S0033291702006943
https://doi.org/10.1017/S0033291702006943
https://doi.org/10.1016/j.jpsychires.2012.01.025
https://doi.org/10.1176/appi.ajp.161.8.1433
https://doi.org/10.1192/bjp.186.4.314
https://doi.org/10.1192/bjp.186.4.314
https://doi.org/10.1002/da.22066
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org/


fpsyt-13-1012298 November 28, 2022 Time: 15:32 # 9

Li et al. 10.3389/fpsyt.2022.1012298

12. Schaffer A, Levitt AJ, Bagby RM, Kennedy SH, Levitan RD, Joffe RT. Suicidal
ideation in major depression: sex differences and impact of comorbid anxiety. Can
J Psychiatry. (2000) 45:822–6. doi: 10.1177/070674370004500906

13. Aradilla-Herrero AT-SJ, Gómez-Benito J. Associations between emotional
intelligence, depression and suicide risk in nursing students. Nurse Educ Today.
(2014) 34:520–5. doi: 10.1016/j.nedt.2013.07.001

14. Oquendo MACD, Mann JJ. Prospective studies of suicidal behavior in major
depressive and bipolar disorders: what is the evidence for predictive risk factors?
Acta Psychiatr Scand. (2006) 114:151–8. doi: 10.1111/j.1600-0447.2006.00829.x

15. Sareen J, Houlahan T, Cox BJ, Asmundson GJ. Anxiety disorders associated
with suicidal ideation and suicide attempts in the national comorbidity survey. J
Nerv Ment Dis. (2005) 193:450–4. doi: 10.1097/01.nmd.0000168263.89652.6b

16. O’Connor RC, Nock MK. The psychology of suicidal behaviour. Lancet
Psychiatry. (2014) 11:73–5. doi: 10.1016/S2215-0366(14)70222-6

17. Posner K, Oquendo MA, Gould M, Stanley B, Davies M. Columbia
classification algorithm of suicide assessment (C-CASA): classification of suicidal
events in the FDA’s pediatric suicidal risk analysis of antidepressants. Am J
Psychiatry. (2007) 164:1035–43. doi: 10.1176/ajp.2007.164.7.1035

18. Joiner TE Jr., Steer RA, Brown G, Beck AT, Pettit JW, Rudd MD. Worst-point
suicidal plans: a dimension of suicidality predictive of past suicide attempts and
eventual death by suicide. Behav Res Ther. (2003) 41:1469–80.

19. Kaplan ML, Asnis GM, Sanderson WC, Keswani L, De Lecuona JM, Joseph
S. Suicide assessment: clinical interview vs. self-report. J Clin Psychol. (1994)
50:294–8.

20. Baertschi M, Costanza A, Canuto A, Weber K. The dimensionality of suicidal
ideation and its clinical implications. Int J Methods Psychiatr Res. (2019) 28:e1755.
doi: 10.1002/mpr.1755

21. Zung WW. A rating instrument for anxiety disorders. Psychosomatics. (1971)
12:371–9. doi: 10.1016/S0033-3182(71)71479-0

22. Zung WW. A self-rating depression scale. Arch Gen Psychiatry. (1965) 12:63–
70. doi: 10.1001/archpsyc.1965.01720310065008

23. Peng HZY, Ji Y, Tang W, Li Q, Yan X, Zhuang Q. Reliability and validity of
the Chinese version of self-rating depression scale in rural areas. Shanghai Pharma.
(2013) 14:20–3.

24. Tao MGJ. The reliability and validity of the self-rating anxiety scale Chinese
revision version. J Chin Neuropsychiatr Dis. (1994) 5:301–3. doi: 10.1016/j.apnr.
2015.03.006

25. Zhang MHY. Psychiatric Rating Scale Manual. (2015).

26. Cho SJHJ, Lee JY, Im JS, Na KS, Park JE, Cho MJ. Association between
DSM-IV anxiety disorders and suicidal behaviors in a community sample of
South Korean adults. Psychiatry Invest. (2016) 13:595–600.

27. Bentley KHFJ, Ribeiro JD, Kleiman EM, Fox KR, Nock MK. Anxiety and its
disorders as risk factors for suicidal thoughts and behaviors: a meta-analytic review.
Clin Psychol Rev. (2016) 43:30–46. doi: 10.1016/j.cpr.2015.11.008

28. Baek JH, Heo JY, Fava M, Mischoulon D, Nierenberg A, Hong JP, et al.
Anxiety symptoms are linked to new-onset suicidal ideation after six months of
follow-up in outpatients with major depressive disorder. J Affect Disord. (2015)
187:183–7. doi: 10.1016/j.jad.2015.08.006

29. Soylu N, Taneli Y, Taneli S. Investigation of social, emotional, and cognitive
factors with effect on suicidal behaviour in adolescents with depression. Noro
Psikiyatr Ars. (2013) 50:352–9. doi: 10.4274/Npa.y6531

30. Handley TE, Inder KJ, Kay-Lambkin FJ, Stain HJ, Fitzgerald M, Lewin TJ,
et al. Contributors to suicidality in rural communities: beyond the effects of
depression. BMC Psychiatry. (2012) 12:105. doi: 10.1186/1471-244X-12-105

31. Spijker J, de Graaf R, Ten Have M, Nolen WA, Speckens A. Predictors of
suicidality in depressive spectrum disorders in the general population: results of
the netherlands mental health survey and incidence study. Soc Psychiatry Psychiatr
Epidemiol. (2010) 45:513–21. doi: 10.1007/s00127-009-0093-6

32. Bakkane Bendixen A, Engedal K, Selbaek G, Hartberg CB. Anxiety symptoms
in older adults with depression are associated with suicidality. Dement Geriatr Cogn
Disord. (2018) 45:180–9. doi: 10.1159/000488480

33. Norton PJ, Temple SR, Pettit JW. Suicidal ideation and anxiety disorders:
elevated risk or artifact of comorbid depression? J Behav Ther Exp Psychiatry. (2008)
39:515–25. doi: 10.1016/j.jbtep.2007.10.010

34. Hill RMDBC, Buitron V, Pettit JW. Depressive symptoms and perceived
burdensomeness mediate the association between anxiety and suicidal ideation in
adolescents. Arch Suicide Res. (2018) 22:1–14.

35. Nock MKHI, Sampson NA, Kessler RC. Mental disorders, comorbidity and
suicidal behavior: results from the national comorbidity survey replication. Mol
Psychiatry. (2010) 15:868. doi: 10.1038/mp.2009.29

36. Beck AT, Kovacs M, Weissman A. Hopelessness and suicidal behavior. An
overview. JAMA. (1975) 234:1146–9. doi: 10.1001/jama.1975.03260240050026

37. Costanza A, Vasileios C, Ambrosetti J, Shah S, Amerio A, Aguglia A, et al.
Demoralization in suicide: a systematic review. J Psychosom Res. (2022) 157:110788.

38. Rodriguez KA, Kendall PC. Suicidal ideation in anxiety-disordered youth:
identifying predictors of risk. J Clin Child Adolesc Psychol. (2014) 43:51–62. doi:
10.1080/15374416.2013.843463

39. Keough ME, Riccardi CJ, Timpano KR, Mitchell MA, Schmidt NB. Anxiety
symptomatology: the association with distress tolerance and anxiety sensitivity.
Behav Ther. (2010) 41:567–74. doi: 10.1016/j.beth.2010.04.002

40. Southam-Gerow MAKP. A preliminary study of the emotion understanding
of youths referred for treatment of anxiety disorders. J Clin Child Psychol. (2000)
29:319–27. doi: 10.1207/S15374424JCCP2903_3

41. Suveg C, Zeman J. Emotion regulation in children with anxiety disorders. J
Clin Child Adolesc Psychol. (2004) 33:750–9. doi: 10.1207/s15374424jccp3304_10

42. Byers ALYK, Covinsky KE, Friedman MB, Bruce ML. High occurrence of
mood and anxiety disorders among older adults: the national comorbidity survey
replication. Arch Gen psychiatry. (2010) 67:489–96. doi: 10.1001/archgenpsychiatry.
2010.35

43. Esposito CLCG. Psychiatric symptoms and their relationship to suicidal
ideation in a high-risk adolescent community sample. J Am Acad Child Adolesc
Psychiatry. (2002) 41:44–51. doi: 10.1097/00004583-200201000-00010

44. Greene FNCB, Austin AA. Examining youth anxiety symptoms and suicidal
ideation in the context of the tripartite model of emotion. J Psychopathol Behav
Assess. (2009) 31:405–11. doi: 10.1007/s10862-009-9129-1

45. Carter RSW, Allen A, Ham L. Measures matter: the relative contribution
of anxiety and depression to suicidal ideation in clinically referred anxious youth
using brief versus full length questionnaires. Depress Anxiety. (2008) 25:E27–35.
doi: 10.1002/da.20468

46. Ghaziuddin N, King CA, Naylor MW, Ghaziuddin M. Anxiety contributes to
suicidality in depressed adolescents. Depress Anxiety. (2000) 11:134–8.

47. Gould MSKR, Greenwald S, Fisher P, Schwab-Stone M, Kramer R, Flisher
AJ, et al. Psychopathology associated with suicidal ideation and attempts among
children and adolescents. J Am Acad Child Adolesc Psychiatry. (1998) 37:915–23.

48. O’Neil KA, Puleo CM, Benjamin CL, Podell JL, Kendall PC. Suicidal ideation
in anxiety-disordered youth. Suicide Life Threat Behav. (2012) 42:305–17.

49. Hawton KCI, Haw C, Saunders K. Risk factors for suicide in individuals with
depression: a systematic review. J Affecte Disord. (2013) 147:17–28. doi: 10.1016/j.
jad.2013.01.004

50. Nyer MHD, Pedrelli P, Fava M, Ameral V, Cassiello CF, Nock MK, et al.
Factors that distinguish college students with depressive symptoms with and
without suicidal thoughts. Ann Clin Psychiatry. (2013) 25:41–9.

51. Tuisku VPM, Karlsson L, Kiviruusu O, Holi M, Ruuttu T, Punamäki R-
L, et al. Suicidal ideation, deliberate self-harm behaviour and suicide attempts
among adolescent outpatients with depressive mood disorders and comorbid axis
I disorders. Eur Child Adolesc Psychiatry. (2006) 15:199–206. doi: 10.1007/s00787-
005-0522-3

52. Schwenk TLDL, Wimsatt LA. Depression, stigma, and suicidal ideation in
medical students. JAMA. (2010) 304:1181–90. doi: 10.1001/jama.2010.1300

53. Ozer U, Yildirim EA, Erkoc SN. Relationship of suicidal ideation and behavior
to attachment style in patients with major depression. Noro Psikiyatr Ars. (2015)
52:283–8. doi: 10.5152/npa.2015.7459

54. Li HLX, Ke X, Dai Q, Zheng W, Zhang C, Cassidy RM, et al. Major depressive
disorder and suicide risk among adult outpatients at several general hospitals in
a Chinese Han population. PLoS One. (2017) 12:1–16. doi: 10.1371/journal.pone.
0186143

55. Cairney J, Corna LM, Veldhuizen S, Herrmann N, Streiner DL. Comorbid
depression and anxiety in later life: patterns of association, subjective well-being,
and impairment. Am J Geriatr Psychiatry. (2008) 16:201–8. doi: 10.1097/01.JGP.
0000300627.93523.c8

56. Ho-Jun SY-EJ, Tae-Suk K, Jung-Bum K, Min-Soo L, Jae-Min K, Hyun-Woo
L, et al. Distinctive clinical characteristics and suicidal tendencies of patients
with anxious depression. J Nerv Ment Dis. (2011) 199:42–8. doi: 10.1097/NMD.
0b013e3182043b60

57. Voshaar RCOVD, Hunt I, Kapur N. Suicide in late-life depression with and
without comorbid anxiety disorders. Int J Geriatr Psychiatry. (2016) 31:146–52.

58. Placidi GP, Oquendo MA, Malone KM, Brodsky B, Ellis SP, Mann JJ. Anxiety
in major depression: relationship to suicide attempts. Am J Psychiatry. (2000)
157:1614–8. doi: 10.1176/appi.ajp.157.10.1614

59. Li ZZ, Li YM, Lei XY, Zhang D, Liu L, Tang SY, et al. Prevalence of suicidal
ideation in Chinese college students: a meta-analysis. PLoS One. (2014) 10:1–15.
doi: 10.1371/journal.pone.0104368

60. Sartorius N. Stigma and mental health. Lancet. (2007) 370:810–1. doi: 10.
1002/j.2051-5545.2008.tb00194.x

Frontiers in Psychiatry 09 frontiersin.org

https://doi.org/10.3389/fpsyt.2022.1012298
https://doi.org/10.1177/070674370004500906
https://doi.org/10.1016/j.nedt.2013.07.001
https://doi.org/10.1111/j.1600-0447.2006.00829.x
https://doi.org/10.1097/01.nmd.0000168263.89652.6b
https://doi.org/10.1016/S2215-0366(14)70222-6
https://doi.org/10.1176/ajp.2007.164.7.1035
https://doi.org/10.1002/mpr.1755
https://doi.org/10.1016/S0033-3182(71)71479-0
https://doi.org/10.1001/archpsyc.1965.01720310065008
https://doi.org/10.1016/j.apnr.2015.03.006
https://doi.org/10.1016/j.apnr.2015.03.006
https://doi.org/10.1016/j.cpr.2015.11.008
https://doi.org/10.1016/j.jad.2015.08.006
https://doi.org/10.4274/Npa.y6531
https://doi.org/10.1186/1471-244X-12-105
https://doi.org/10.1007/s00127-009-0093-6
https://doi.org/10.1159/000488480
https://doi.org/10.1016/j.jbtep.2007.10.010
https://doi.org/10.1038/mp.2009.29
https://doi.org/10.1001/jama.1975.03260240050026
https://doi.org/10.1080/15374416.2013.843463
https://doi.org/10.1080/15374416.2013.843463
https://doi.org/10.1016/j.beth.2010.04.002
https://doi.org/10.1207/S15374424JCCP2903_3
https://doi.org/10.1207/s15374424jccp3304_10
https://doi.org/10.1001/archgenpsychiatry.2010.35
https://doi.org/10.1001/archgenpsychiatry.2010.35
https://doi.org/10.1097/00004583-200201000-00010
https://doi.org/10.1007/s10862-009-9129-1
https://doi.org/10.1002/da.20468
https://doi.org/10.1016/j.jad.2013.01.004
https://doi.org/10.1016/j.jad.2013.01.004
https://doi.org/10.1007/s00787-005-0522-3
https://doi.org/10.1007/s00787-005-0522-3
https://doi.org/10.1001/jama.2010.1300
https://doi.org/10.5152/npa.2015.7459
https://doi.org/10.1371/journal.pone.0186143
https://doi.org/10.1371/journal.pone.0186143
https://doi.org/10.1097/01.JGP.0000300627.93523.c8
https://doi.org/10.1097/01.JGP.0000300627.93523.c8
https://doi.org/10.1097/NMD.0b013e3182043b60
https://doi.org/10.1097/NMD.0b013e3182043b60
https://doi.org/10.1176/appi.ajp.157.10.1614
https://doi.org/10.1371/journal.pone.0104368
https://doi.org/10.1002/j.2051-5545.2008.tb00194.x
https://doi.org/10.1002/j.2051-5545.2008.tb00194.x
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org/

	Associations between anxiety, depression, and risk of suicidal behaviors in Chinese medical college students
	Background
	Materials and methods
	Participants
	Measures
	Socio-economic demographics
	Suicidal behaviors
	Depression and anxiety

	Data analysis

	Results
	Discussion
	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	References


