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of depression and social anxiety symptoms
on suicidal ideation in medical students
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Abstract

Background: Little is known about the role of protective factors in suicidal ideation among medical students. This
study aimed to examine the association between suicidal ideation and protective (self-esteem/ego-resiliency/social
support) and risk (depression/social anxiety) factors.

Methods: Data on sociodemographic factors, depression, social anxiety, self-esteem, ego-resiliency, social support,
and current suicidal ideation were collected from 408 medical students. A logistic regression model was constructed
to identify the independent impact of potential influencing factors on suicidal ideation. Potential moderating effects
were also explored.

Results: Thirty-eight participants (9.3%) reported experiencing suicidal ideation. Younger age, higher levels of
depression, social anxiety, and lower levels of self-esteem, ego-resiliency, and social support were found to be signifi-
cantly correlated with suicidal ideation. In the final model, higher levels of depression and social anxiety were associ-
ated with an increased risk of suicidal ideation, while higher levels of self-esteem and social support were associated
with a decreased risk of suicidal ideation. Although the independent effect was not significant, the interactions of
ego-resiliency with both depression and social anxiety on suicidal ideation were significant. Higher levels of ego-resil-
iency acted as a buffer against suicidal ideation among those with higher levels of depression or social anxiety.

Conclusions: |n addition to risk factors, this study revealed the underlying protective and moderating factors of sui-
cidal ideation among medical students. Mental health programs focusing on enhancing ego-resiliency, self-esteem,
and social support may contribute to suicide prevention in medical students.
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Introduction
Despite many efforts toward reducing suicide, the sui-
cide rate has increased by more than 50% worldwide in

Cooperation and Development (OECD) countries,
with the death rate due to suicide per 100,000 persons
being 24.6 in 2019 [2]. A history of suicide attempts

the past half-century [1]. In particular, the suicide rate
in Korea is the highest in the Organisation for Economic
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is known to be a strong predictor of later attempts and
suicide completion [3]. Also, suicidal ideation and plan-
ning have been regarded as important steps in the pro-
cess of suicide, characterized by a stepwise hierarchy of
behaviors with an underlying gradient of severity [4]. A
previous study found that the severity of past suicidal
ideation was the most important predictor differentiat-
ing suicide attempters from suicide non-attempters in
patients with depression, even after controlling for other
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variables, suggesting that severe suicidal ideation should
not be ignored [5]. Moreover, suicidal ideation has been
reported as a marker of extreme psychological distress,
such as desperation [6].

College entrance can be stressful for students who are
psychologically vulnerable and have poor social support
because this period requires various duties and major
decisions for their future. Medical students are at high
risk for suicidality, and psychological distress, such as
depression and burnout, has been associated with sui-
cidal ideation [7, 8]. In a previous review [9], levels of
overall psychological distress were significantly higher
in medical students than in the general population and
age-matched peers. A variety of factors during medi-
cal education, including academic pressure, sleep dep-
rivation, workload, and exposure to patients’ death and
suffering, have been hypothesized to contribute to this
distress [9]. Meanwhile, medical students are less likely
to receive appropriate treatment than the general popu-
lation, despite apparently better access to care [10]. Stig-
matization or fear of confidentiality related to the use of
mental health services could act as a barrier to seeking
help, which may potentially increase suicide risk in this
population.

Among various psychiatric symptoms, depression and
social anxiety among medical students have been under-
lined because these symptoms are common and associ-
ated with impaired academic performance as well as
poor quality of life [11, 12]. Depression is the most fre-
quent psychiatric symptom associated with suicidal idea-
tion, whereas an association between suicidal ideation
and social anxiety has not been reported. In a previous
study among undergraduate students [13], depression
significantly affected suicidal ideation through burden-
someness. In contrast, social anxiety was more distally
associated with suicide risk through thwarted belong-
ingness. In addition to these clinical symptoms, sociode-
mographic and other factors such as financial difficulty,
a history of drug use, feeling neglected by parents, and
dissatisfaction with academic performance have been
associated with suicidal ideation among medical students
[14]. However, focusing on individual risk factors may be
insufficient to prevent suicide because of the relatively
small portion of the variance and lack of specificity [15].
In fact, some risk factors are difficult to adjust.

Recently, protective factors have received increased
attention as an alternative approach in research on sui-
cidal behavior given the limitations of individual risk
factors. In general, protective factors can be divided
into internal and external components. Self-esteem and
ego-resiliency are included in the internal component,
whereas social support is an external component. Self-
esteem refers to the extent to which a person values,
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approves, or likes oneself. Ego-resiliency is defined as a
flexible and resourceful adaptation or capacity to adapt
one’s behavior to ever-changing situations and environ-
mental demands [16]. High levels of self-esteem and ego-
resiliency have shown a significant protective effect on
depression in adolescents [17, 18], implying that these
factors may play an important role in the prevention of
suicidality. In addition, social support has been nega-
tively associated with suicidal ideation among veterans
[19]. Thus, it is possible that self-esteem, ego-resiliency,
and social support may protect against suicidal ideation
among medical students.

Most studies on suicidal ideation among medical stu-
dents have explored the prevalence and risk factors of
suicidal ideation. Meanwhile, despite evidence regarding
the meaningful effects on psychiatric symptoms, there
have been only a few studies investigating the impact
of protective factors on suicidal ideation among medi-
cal students. Further, the moderating and independent
effects of protective factors on suicidality need to be
investigated, because a certain protective factor may have
a significant indirect effect on suicidal ideation through
the interaction with risk factors. Moreover, there are
limited studies on the prevalence and factors related to
suicidal ideation in this population in Korea. For these
reasons, we examined the impact of protective factors
(self-esteem, ego-resiliency, and social support) and risk
factors (depression and social anxiety) on suicidal idea-
tion in a sample of medical students.

Methods

This study was conducted with 408 medical students at
Chosun University in Gwangju City, Korea, from Sep-
tember 2019 to December 2019. The students were
participants in another study that has been published
recently and in which the procedures for data collec-
tion are described [20]. Briefly, participants completed
a self-report questionnaire on sociodemographic fac-
tors (age, gender, year in school, marital status, living
situation, religion, subjective socioeconomic status, and
subjective amount of pocket money), protective factors
(self-esteem, ego-resiliency, and social support), risk fac-
tors (depression and social anxiety), and suicidal idea-
tion. This study was approved by the Institutional Review
Board of Chosun University.

Measures

Depressive symptoms

Depressive symptoms were assessed by the Beck Depres-
sion Inventory (BDI) [21]. The BDI is a 21-item instru-
ment designed to evaluate the severity of depressive
symptoms. Each item is rated from O to 3, and the
total score ranges from O to 63, with a higher score
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representing more severe depressive symptoms. In the
present study, the total score of the BDI that omitted
item 9 for suicidal ideation was used to avoid circularity
in both univariate and multivariate analyses. The validity
and reliability of the BDI in the Korean population have
been confirmed previously [22]. Cronbach’s alpha for the
BDI was 0.90 in this sample.

Suicidal ideation

Presence of current suicidal ideation was assessed by the
response to item 9 on the BDI. Responses were divided
into two groups: non-suicidal ideation (0) and suicidal
ideation (1-3).

Social anxiety symptoms

Social anxiety symptoms were evaluated using the Social
Phobia Inventory (SPIN), which is a screening instru-
ment for identifying social anxiety [23]. It is composed
of 17 items in three symptom domains of social anxiety
(i.e., fear, physical symptoms, and avoidance). Each item
is rated on a 5-point scale (from 0 to 4). The total score
ranges from O to 68, with a higher score reflecting greater
social anxiety symptoms. The reliability and validity of
the SPIN have been confirmed in Korea [24]. Cronbach’s
alpha for the SPIN was 0.93 in the present study.

Self-esteem

Self-esteem was assessed using the Rosenberg Self-
Esteem Scale (RSES) [25]. The RSES is a 10-item self-
report questionnaire with five positive and five negative
items reflecting high and low self-esteem, respec-
tively. Each item is rated from 1 (strongly disagree) to 4
(strongly agree), but negative items are reverse-scored.
The total score ranges from 10 to 40, with a higher score
indicating a higher level of self-esteem. The reliability and
validity of the Korean version of the RSES have been con-
firmed [26]. In this study, Cronbach’s alpha was found to
be 0.88.

Ego-resiliency

Ego-resiliency was measured using the Ego-Resiliency
Scale (ERS) developed by Block and Kremen [16]. The
Korean version of the ERS translated by Yoo and Shim
was used in this study [27]. The scale is composed of
14 items that assess flexibility, curiosity, generosity, and
social skills. Items are rated on a 4-point scale ranging
from 1 (does not apply at all) to 4 (applies very strongly).
The total score ranges from 14 to 56, with a higher score
reflecting a higher level of ego-resiliency. In the study by
Yoo and Shim, Cronbach’s alpha was 0.67. In this study,
Cronbach’s alpha was found to be 0.83.

Page 3 of 11

Social support

The Duke-University of North Carolina Functional
Social Support Questionnaire (Duke-UNC FSSQ) was
used to assess the level of social support [28]. Eight
items from the Duke-UNC FSSQ, consisting of two
subscales (Confidant Support and Affective Support),
were used to yield the mean score for social support
[29]. The Confidant Support subscale (5 items) evalu-
ates the degree of confidant support, such as oppor-
tunities to talk to someone about personal problems.
The Affective Support subscale (3 items) evaluates the
degree of emotional support and care from family and
friends. Each item is rated from 1 (much less than I
would like) to 5 (as much as I would like), with a higher
score indicating a higher level of perceived social sup-
port. The Korean version of the Duke-UNC FSSQ has
shown high reliability and moderate validity [30]. In
this study, Cronbach’s alpha was found to be 0.93.

Statistical analysis

Participants were grouped into either a suicidal idea-
tion group or a non-suicidal ideation group based
on their BDI item 9 score. Continuous variables were
checked for normal distribution using the Kolmogo-
rov—Smirnov test. Since all continuous data were
non-normally distributed, nonparametric tests were
applied for the analysis. Sociodemographic, protec-
tive (self-esteem, ego-resiliency, and social support),
and risk (depression and social anxiety) factors were
examined for their association with suicidal ideation
using the Mann—Whitney U test for continuous vari-
ables and the Chi-square test or Fisher’s exact test for
categorical variables. Sociodemographic, risk, and pro-
tective factors that were significantly different between
the groups in the univariate analyses were selected as
independent variables in the logistic regression model.
Before entering the model, protective and risk factors
were transformed into dichotomous variables (high
and low) using receiver operating characteristic (ROC)
curves to select the cut-off point with the best discrimi-
nation capability. A test of the null hypothesis that the
area under the curve (AUC) was 50% was performed
using the Wilcoxon rank sum test, and cut-off points
were calculated based on the Youden index (J) [31]. The
point with the largest J value was defined as the opti-
mal point. A multiple logistic regression model using
the backward-conditional method was used to identify
factors associated with suicidal ideation. To explore the
potential moderating effects, a Chi-square automatic
interaction detection (CHAID) [32] with a Bonferroni
correction was performed in cases where it was nec-
essary. Significance was set at p<0.05 (two-tailed) for
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all tests. All statistical analyses were performed using
SPSS version 26.0 for Windows (SPSS Inc., Chicago, IL,
USA).

Results

A total of 418 medical students participated in the study.
Excluding 10 invalid questionnaires (those with>25%
questions unanswered), the data from 408 students
were included in the analyses. Of the 408 participants,
255 (62.5%) were men and 153 (37.5%) were women.
Age ranged from 20 to 45 years, and the mean age was
26.3+4.4 years. Overall, 38 (9.3%) participants reported
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experiencing suicidal ideation. Participants with suicidal
ideation were significantly younger than those without
suicidal ideation. However, there were no significant
differences with regard to the other sociodemographic
characteristics. Although statistically non-significant, the
proportion of participants with suicidal ideation tended
to be higher in first- and second-year students than in
the third- and fourth-year students. The prevalence of
suicidal ideation was highest among first-year students
(n=16, 13.3%), followed by second-year (n=12, 12.8%),
fourth-year (n=5, 5.3%), then third-year students (n=5,
5%). The sociodemographic characteristics of the sample

Table 1 Group comparisons of sociodemographic characteristics according to the presence of suicidal ideation

Sociodemographic Suicidal ideation Total X p
characteristic N (%) or mean £ SD 408
No Yes (100.0)
N (%) or mean £ SD 370 N (%) or mean +SD 38
(90.7) (9.3)
Age 264+44 250442 263+44 0.043"
Gender
Male 236 (63.8) 19 (50.0) 255 (62.5) 0.01 0.904
Female 134 (36.2) 19 (50.0) 153(37.5)
Year
First year 104 (28.1) 16 (42.1) 120 (29.4) 7.60 0.055
Second year 82(22.2) 12(31.6) 94 (23.0)
Third year 95 (25.7) 5(13.2) 100 (24.5)
Fourth year 89 (24.1) 5(13.2) 94 (23.0)
Marital status
Never married 350 (94.6) 38 (100.0) 388(95.1) 0239
Married 20(5.4) 0(0.0) 20 (4.9)
Living situation
With family 114 (30.9) 12(31.6) 126 (31.0) 0.22 0.896
In dormitory 14 (3.8) 2 (5.3) 16 (3.9)
Alone 241 (65.3) 24 (63.2) 265 (65.1)
Religion
None 194 (52.4) 23 (60.5) 217 (53.2) 0.782*
Christianity 106 (28.6) 11 (28.9) 117 (28.7)
Catholicism 43(11.6) 2(53) 45(11.0)
Buddhism 24.(6.5) 2(53) 26 (6.4)
Other religions 3(0.8) 0(0.0) 3(0.7)
Subjective SES
High 71(19.2) 9(23.7) 80 (19.6) 392 0.141
Middle 271(73.2) 23 (60.5) 294 (72.1)
Low 28(7.6) 6(15.8) 34(8.3)
Subjective pocket money
Sufficient 104 (28.1) 12 (31.6) 116 (284) 0.97 0.615
Moderate 214 (57.8) 19 (50.0) 233 (57.1)
Insufficient 52 (14.1) 7(184) 59 (14.5)

SES socioeconomic status
* Statistical significance test was done by Mann-Whitney U test

* Statistical significance tests were performed using Fisher’s exact test
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and the comparisons according to the presence of sui-
cidal ideation are shown in Table 1.

Protective and risk factors associated with suicidal
ideation: univariate analyses

High levels of depression and social anxiety were related
to current suicidal ideation. Total scores on the BDI
(except item 9) were significantly higher in the partici-
pants with suicidal ideation than in those with no suicidal
ideation (p<0.001). Similarly, total and three-domain
SPIN scores were higher in students with suicidal idea-
tion than in those without suicidal ideation (p<0.001).
Meanwhile, the protective factors exhibited opposite pat-
terns. Total scores on the RSES were significantly lower
in the students with suicidal ideation than in those with-
out suicidal ideation (p<0.001). Total ERS scores were
also significantly lower in students with suicidal ideation
than in those without suicidal ideation (p <0.001). With
regard to the level of social support, the Duke-UNC
FSSQ total scores were significantly lower in the students
with suicidal ideation than in those without suicidal idea-
tion (p<0.001). Further, it was found that both subscale
scores of the Duke-UNC FSSQ were significantly lower
in the students with suicidal ideation than those without
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suicidal ideation (Confidant Support: p<0.001; Affective
Support: p<0.001). Table 2 summarizes the comparison
of risk and protective factors according to suicidal idea-
tion status.

Impact of protective and risk factors on suicidal ideation:
multivariate analyses

The ROC curves for depression, social anxiety, self-
esteem, ego-resiliency, and social support were signifi-
cant, with AUCs of 0.917, 0.800, 0.904, 0.745, and 0.777,
respectively (Fig. 1). The cut-off points for the BDI (not
including item 9), SPIN, RSES, ERS, and FSSQ were
11.5 (11/12) with 86.8% sensitivity and 83.0% specific-
ity, 18.5 (18/19) with 84.2% sensitivity and 71.9% speci-
ficity, 28.5 (28/29) with 80.8% sensitivity and 86.8%
specificity, 37.5% (37/38) with 61.4% sensitivity and
78.9% specificity, and 26.5 (26/27) with 86.8% sensitiv-
ity and 57.9% specificity, respectively. Age (odds ratio
[OR] =0.954, 95% confidence interval [CI] [0.857—
1.063], p=0.396) had no significant effect on suicidal
ideation in the first model and therefore was removed
from the final model. Table 3 presents the final analy-
sis model. The Hosmer—Lemeshow goodness-of-fit
test confirmed the accuracy of the logistic model

Table 2 Group comparisons of risk and protective factors according to the presence of suicidal ideation

Variable Suicidal ideation p
No Yes Total
Mean +SD Mean +SD Mean +SD
Risk factors
Depression
BDI total score (except item 9) 6.0+54 190488 74470 <0.001
Social anxiety
SPIN total score 15.0+£106 278+120 162+114 <0.001
SPIN components
Fear 6.2+42 11.1+46 6.7+45 <0.001
Physical symptoms 18+24 45+33 20+26 <0.001
Avoidance 7050 122+58 75+£53 <0.001
Protective factors
Self-esteem
RSES total score 320+46 221+64 312+56 <0.001
Ego-resiliency
ERS total score 392456 333473 386+6.0 <0.001
Perceived social support
Duke-UNC FSSQ total score 339+538 251493 33.0+6.7 <0.001
Duke-UNC FSSQ components
Confidant support 206440 15.1+£6.0 20.1+46 <0.001
Affective support 133+£22 100+£3.7 13.0+£26 <0.001

Statistical significance tests were performed using the Mann-Whitney U test

BDI Beck Depression Inventory; SPIN Social Phobia Inventory; RSES Rosenberg Self-Esteem Scale; ERS Ego-Resiliency Scale; Duke-UNC FSSQ Duke-University of North

Carolina Functional Social Support Questionnaire
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Fig. 1 The ROC curves for depression (BDI except for item 9), social anxiety (SPIN), self-esteem (RSES), ego-resiliency (ERS), and social support
(Duke-UNC FSSQ). a The ROC curve of BDI except for item 9 for suicidal ideation. AUC is 0.917 (95% CI [0.874-0.961]), p<0.001. b The ROC curve
of SPIN for suicidal ideation. AUC is 0.800 (95% Cl [0.724-0.876]), p <0.001. € The ROC curve of RSES for no suicidal ideation. AUC is 0.904 (95%
C1[0.854-0.953]), p<0.001. d The ROC curve of ERS for no suicidal ideation. AUC is 0.745 (95% Cl [0.657-0.832]), p<0.001. e The ROC curve of
Duke-UNC FSSQ for no suicidal ideation. AUC is 0.777 (95% Cl [0.692-0.863]). AUC area under the curve, BDI Beck Depression Inventory, SPIN Social
Phobia Inventory, RSES Rosenberg Self-Esteem Scale, ERS Ego-Resiliency Scale, Duke-UNC FSSQ Duke-University of North Carolina Functional Social
Support Questionnaire

Table 3 Logistic regression model predicting suicidal ideation

Variable B SE Wald p OR (95% Cl)
Risk factors
Depression, high 2.022 0.579 12.179 <0.001 7.555(2.427-23.524)
Social anxiety, high 1.127 0.543 4312 0.038 3.085 (1.065-8.934)
Protective factors
Self-esteem, high —1.389 0.596 5435 0.020 0.249 (0.078-0.801)
Ego-resiliency, high —0.907 0.499 3.308 0.069 0404 (0.152-1.073)
Social support, high —1.077 0.447 5.798 0.016 0.341(0.142-0.818)

x? of model =2.911, df=5, Nagelkerke R>=0.525

()(2=2.911, df=5, p=0.714). In the final model, a
higher level of depression (OR=7.555, 95% CI [2.427—-
23.524], p<0.001), social anxiety (OR=3.085, 95% CI
[1.065-8.934], p=0.038), self-esteem (OR=0.249;
95% CI [0.078-0.801], p=0.020), and social support

(OR=0.341, 95% CI [0.142-0.818], p=0.016) were
independently associated with suicidal ideation. Mean-
while, a higher level of ego-resiliency (OR =0.404, 95%
CI [0.152-1.073], p=0.069) showed a trend of associa-
tion with suicidal ideation.
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Relationship of ego-resiliency with risk factors on suicidal
ideation

The potential moderating effects of ego-resiliency
on the clinical risk factors of suicidal ideation were
explored using CHAID. The interactions of ego-resil-
iency with both depression (p=0.008) and social anxi-
ety (»p<0.001) on suicidal ideation were significant.
The pattern of the interaction between ego-resiliency
and depression is shown in Fig. 2. Among participants
with a lower level of ego-resiliency, 44.8% with a higher
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level of depression reported suicidal ideation. However,
among students with a higher level of ego-resiliency,
only 18.4% with a higher level of depression reported
suicidal ideation. A similar pattern was observed in the
interaction between ego-resiliency and social anxiety
(Fig. 3). Furthermore, 35.0% of the participants with a
higher level of social anxiety were found to have sui-
cidal ideation when they had lower ego-resiliency.
Meanwhile, only 7.1% of the participants with a higher
level of social anxiety were found to have suicidal idea-
tion when they had higher ego-resiliency.

a) Low ego-resiliency

100% 100%
75% 75%
50% 50%
25% 25%

0%

0%
Low depressive
symptoms High depressive
(n=115) symptoms (n=58)

(b) when they had low and high ego-resiliency, respectively

b) High ego-resiliency

Fig. 2 Interaction of ego-resiliency with depression on suicidal ideation. A significant interaction was found between ego-resiliency and depressive
symptoms on suicidal ideation. In participants with high levels of depressive symptoms, the proportion of suicidal ideation was 44.8% (a) and 18.4%

. Suicidal ideation
I l . No suicidal ideation

Low depressive
symptoms High depressive

(n=197) symptoms (n=38)

100% 100%
75% 75%
50% 50%
25% 25%

0% 0%

Low social

anxiety High social

symptoms (n=93) anxiety

symptoms (n=80)

and 7.1% (b) when they had low and high ego-resiliency, respectively

a) Low ego-resiliency b) High ego-resiliency

Fig. 3 Interaction of ego-resiliency with social anxiety on suicidal ideation.
anxiety symptoms on suicidal ideation. In participants with high levels of social anxiety symptoms, the proportion of suicidal ideation was 35.0% (a)

. Suicidal ideation

. No suicidal ideation

Low social
anxiety High social
symptoms anxiety
(n=179) symptoms (n=56)

A significant interaction was found between ego-resiliency and social
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Discussion

Identifying the factors influencing suicidal ideation is
important for suicide prevention. We examined the
impact of potential protective and risk factors on sui-
cidal ideation and its correlates in medical students. Our
study revealed that medical students with higher levels
of depression or social anxiety were more likely to have
suicidal ideation, while those with higher levels of self-
esteem or social support were less likely to have suicidal
ideation. Although the independent effect of ego-resil-
iency on suicidal ideation did not reach statistical signif-
icance, it was found to moderate the risk of depression
and social anxiety symptoms on suicidal ideation.

Our study demonstrated significant moderating effects
of ego-resiliency between clinical risk factors and sui-
cidal ideation. The medical students with suicidal idea-
tion also showed a lower level of ego-resiliency than
those without suicidal ideation. These results are in line
with prior studies [33-35]. Besides ego-resiliency, factors
related to psychological well-being, such as life satisfac-
tion and happiness, have been found to play a protective
role against depressive symptoms [36]. To date, few stud-
ies have investigated the moderating effect of ego-resil-
iency on suicide risk factors. The present study extends
the previous findings to medical students, a population
unstudied with regard to ego-resiliency. Our findings
have several important implications for suicide preven-
tion with medical students. First, the assessment of the
level of ego-resiliency along with risk factors assists in
differentiating those at higher risk of suicidality from
those at lower risk. In addition, because resilience and
positive emotions can be increased by psychological
treatments [37], ego-resiliency and psychological well-
being enhancement interventions can be applied to sui-
cide prevention programs to strengthen the buffering
effect. In our study, the protective effect of high ego-resil-
iency was significant in students with high depression
and social anxiety symptoms. However, approaches that
enhance ego-resiliency and positive emotions in those
who suffer from severe psychiatric illness can be difficult
owing to prominent negative cognitions and emotions. In
this respect, well-timed and individualized approaches
should be considered in the practical application of inter-
ventions addressing ego-resiliency.

Another internal component of protective factors,
self-esteem, showed an inverse association with suicidal
ideation in the final model; that is, medical students with
higher levels of self-esteem had a reduced probability of
experiencing suicidal ideation. In addition, a lower level
of self-esteem was found to be significantly correlated
with suicidal ideation. To the best of our knowledge, the
association between self-esteem and suicidal ideation has
not been investigated in medical students. Consistent
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with our findings, low self-esteem is reported as a sig-
nificant predictor of suicidal ideation [38, 39]. Individuals
with low self-esteem tend to dwell on unfavorable attrib-
utes rather than merits. This tendency of self-criticism
may reach an extreme level, leading to suicidal ideation.
Meanwhile, high self-esteem has been found to be a sig-
nificant protective factor against depressed mood from
adolescence to early adulthood [17]. Our results high-
light the importance of self-esteem in the prevention of
suicide, and special attention should be given to medi-
cal students with low self-esteem. Hence, specific and
long-term plans to overcome low self-esteem need to be
incorporated into suicide prevention programs in medi-
cal colleges.

Previous studies regarding the role of social support
among medical students mainly focused on its impact
on psychiatric symptoms but not on suicidality. In the
present study, we found that social support was associ-
ated with a lower risk of suicidal ideation. In addition,
medical students with suicidal ideation reported lower
levels of social support than those without suicidal idea-
tion. These findings are consistent with previous studies
[19, 40—-43]. Supportive relationships and environments
could be valuable resources for medical students to cope
with psychological distress during medical school. In line
with these studies, our findings support the perspective
that social support is negatively associated with suicidal
ideation. Meanwhile, Min et al. [44] did not find this rela-
tionship, and Rospenda et al. [45] reported that higher
levels of outside support were related to lower levels of
academic performance among medical students. Thus,
future studies are needed that examine the impact of spe-
cific types of social support on medical students.

The severity of depression was higher in medical stu-
dents with suicidal ideation than in those without sui-
cidal ideation. Further, a higher level of depression was
the strongest predictor of suicidal ideation in the logistic
regression analysis, indicating that underlying depres-
sion is an important risk factor for suicidal ideation. This
finding is consistent with prior studies [40, 46]. In fact,
recurrent suicidal ideation is a serious symptom of major
depressive disorder (MDD). Of note, along with depres-
sion, burnout and fatigue were associated with a higher
suicide risk in college students [46, 47]. Contrary to
depression, there has been no research on the association
between social anxiety and suicidal ideation among med-
ical students. Previous epidemiological studies showed
that social anxiety disorder (SAD) symptoms were asso-
ciated with increased risk of suicidality [48, 49]. This
higher risk of suicidal ideation may be due to increased
isolation and hopelessness, since research suggests social
anxiety is associated with social skills deficits as well as
social withdrawal [50]. We found that medical students
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with higher levels of social anxiety had an increased risk
of suicidal ideation. Our findings broaden the literature
linking social anxiety and suicidal ideation in a clini-
cal sample to medical students. Further, not only overall
social anxiety but also all subdomains were found to be
significant correlates of suicidal ideation. This suggests
that each symptom aspect of social anxiety may affect
suicidal ideation. Given that the risk of suicide attempts
in SAD mainly results from comorbid disorders such as
MDD [48], medical students with both disorders may be
at greater risk of suicide. This point should be considered
in suicide prevention programs in medical colleges.

The prevalence of suicidal ideation in our sample was
9.3%. This rate is higher than 7.2% reported among Bra-
zilian medical students [40] and is similar to those of
previous studies among medical students in the United
States [46]. Meanwhile, this rate is lower than that found
in samples from Norway, Sweden, and Pakistan, report-
ing rates of 14 to 35.6% [51-53]. These differences may
result from the different lengths of time participants
were asked about experiencing suicidal ideation. For
example, longer timeframes (e.g., lifetime) would likely
result in higher rates of suicidal ideation [54]. In addi-
tion, the different instruments may influence the rates
reported. However, despite these methodological dif-
ferences, a number of recent studies, except one from
Pakistan, reported the last 1-year rates of suicidal idea-
tion ranging from 7 to 11.7% [14]. In a meta-analysis of
24 studies, the pooled prevalence was 11.1% [7], which is
comparable to our results evaluating current suicidal ide-
ation. These findings suggest that a substantial number of
medical students may experience suicidal ideation. Thus,
active efforts to evaluate suicidal ideation and plans are
required in medical colleges.

In our study, suicidal ideation was significantly more
frequent in younger students, and the prevalence rate
was highest in the first year. Furthermore, we found an
association between earlier years of training and sui-
cidal ideation, which is consistent with studies in Korea
and Pakistan [53, 55]. In Korean medical colleges, most
students receive premedical courses prior to their
4-year medical education. Compared with premedical
education, a sudden increase in academic pressure and
stress on failing in the first year may explain our results.
On the contrary, third- and fourth-year students more
frequently reported suicidal ideation than the first and
second year students in the United States [46]. Medical
students in the United States begin their medical edu-
cation after obtaining a bachelor’s degree, which may
contribute to the difference. Although a recent system-
atic review indicated the association between the year
of study and suicidal ideation among medical students
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was inconsistent across studies [14], our findings imply
that factors related to the year of medical education
may be associated with suicidality. Future studies are
needed to identify the specific risk factors associated
with year of medical school education/training to bet-
ter understand its relation to suicidal ideation.

Lower socioeconomic status has been reported to be
significantly correlated with suicidal ideation among
medical students [56, 57]. However, we did not find a
relationship between socioeconomic status and suicidal
ideation, which is consistent with findings by Torres
et al. [40]. In fact, the present study evaluated the sub-
jective level of socioeconomic status and pocket money
rather than objective financial circumstances. Thus, the
relationship between real financial difficulty in keeping
up with the demands of medical school training and
suicidality needs to be further investigated.

Despite the significant implications of the present
study, some limitations and future directions should
be discussed. First, because the design of this study
was cross-sectional, it is not possible to determine
causal inferences. A longitudinal study is warranted
to confirm the causal relationship between protective/
risk factors and suicidal ideation. In addition, future
studies on intervention programs that strengthen ego-
resiliency are required to verify the moderating effect
of ego-resiliency in the relationship between clinical
risk factors and suicidal ideation. Because the partici-
pants in our study were from one medical college, the
sample may not be representative of all Korean medical
students. Although the response rate was good, there
is the potential for sampling bias because participant
selection was performed based on the convenience
method. We used item 9 on the BDI to assess current
suicidal ideation; however, the one item cannot evaluate
important aspects of suicidal ideation such as prepar-
edness and lethality of the method. Further investiga-
tion into a detailed plan or method would be helpful
to elaborate the factors associated with later suicidal
behavior. Unfortunately, we did not assess major issues
related to suicidality among medical students, includ-
ing substance abuse, dissatisfaction with academic per-
formance, and parental neglect. Additional studies on
these issues may broaden our knowledge of the corre-
lates of suicidal ideation among medical students. Prior
to the construction of the regression model, the contin-
uous variables of protective and risk factors were trans-
formed into dichotomous variables, which might be
useful for the clinical application of our findings. How-
ever, this approach necessarily involves a loss of original
data and the problem of arbitrary cut-off scores. Lastly,
the results should be interpreted with caution because
of the limitation of reliance on self-report measures.
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Conclusion

In conclusion, our findings indicated that higher lev-
els of self-esteem and social support were associated
with a lower risk of suicidal ideation, whereas higher
levels of depression and social anxiety were related to
a higher risk of suicidal ideation among medical stu-
dents. Ego-resiliency was found to moderate the risk of
depression and social anxiety on suicidal ideation, sug-
gesting a meaningful buffering role against suicidality.
In addition, this study identified the current status of
and factors related to suicidal ideation among medical
students in Korea. On the basis of these findings, par-
ticular attention should be given to medical students
with both depression and social anxiety. Further, our
study suggests that integrative mental health programs
focusing on promoting ego-resiliency, self-esteem, and
social support may contribute to suicide prevention in
medical students.
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