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Abstract Background Mental stresses and adoption of poor coping strategies can be a cause of
suicidal behavior in medical students.
Objective The aim of this study is to evaluate the prevalence and risk factors of
suicidal behavior, and effects of the components of coping strategies on suicidal
behavior among medical students
Methodology An institution-based cross-sectional study was conducted among
medical students of a college located in North India for a period of 2 months from
February to March 2021. A total of 531 study participants (calculated sample size) were
selected, and then allocated proportionally to each academic year, both through
stratified random sampling technique. Then, the participants were asked to complete a
self-administered questionnaire consisting of sociodemographic characteristics, Pa-
tient Health Questionnaire-9, Suicidal Behaviors Questionnaire-Revised (SBQ-R), and
coping inventory. A pretest was done to modify the coping inventory and then
exploratory factor analysis was performed on it to classify the components of coping
strategies. Chi-square test and multiple logistic regression analysis were used to
determine the risk factors and their association with suicidal behavior.
Results A total of 104 (19.6%) respondents had reported SBQ-R cutoff score> 7 and
had suicidal behavior. The rate of lifetime suicidal ideation, plan, and attempt was 20.3,
10.3, and 2.3%, respectively, among medical students, with 1-year prevalence of
suicidal ideation at 33%. The mean age of the participants was 21.26 years (standard
deviation¼1.99). The identified risk factors significantly associated with higher
suicidal behavior were depression (odds ratio [OR]¼9.6), dissatisfaction with academ-
ic performances (OR¼4.9), and coping with mental disengagement (OR¼ 4.6), while
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Introduction

Suicidal behavior is a term incorporating suicidal ideation
and its consequences, including suicidal thoughts, plans,
attempts, and completed suicide.1 It is a remarkable contrib-
utor to the global burden of disease, resulting from complex
interconnections of bio-psycho-sociological along with en-
vironmental and cultural factors.2,3 The literature concluded
that medical workforce of the future are at higher risk of
suicidal behavior as comparedwith students of other courses
and the general population.4 Suicidal behavior despite being
a paramount public health crisis, is one of the unrecognized
concerns in youngermedical students.5 It was lamentable for
the medical students that they started facing numerous
mental stresses at the beginning of their course and became
overburdened until their transformation into skilled physi-
cianswhich enhanced the greater psychological problems.6,7

Medical students with poor mental quality or with poor
coping strategies might desert their profession which might
lead to suicidal behavior.8–10 Recent studies revealed that 1.3
to 32.7% and 1. to –53.6% of medical students experienced
suicidal behavior11 and life-time suicidal ideation, respec-
tively.12 It was found that medical students are under
overwhelming mental stress, not only related to academic
or professional issues, but also chronic nonacademic issues
like maladaptive personality and stressful life incidents.13

Previously, it was also established that danger of suicidal
behavior increased manifold in medical students with
family history of mental illnesses, having had suicidal
ideation,14 preexisting psychiatric disorders,15 dissatisfac-
tion with life, decreased self-esteem, and decreased engage-
ment in social dealings.16,17 However, there is limited data
available about suicidal behavior and its risk factors in
them.5,17,18 A recent study conducted in India18 found
that 29.6% of the medical students had suicidal behavior
while a previous study showed a higher proportion (53%).5

Given the limited amount of research conducted, more
information on suicidal behavior and associated risk factors
is necessary in Indian medical students as their recognition
at an appropriate time can help in mitigating it and in
staging prompt interventions.19

Coping strategies are dynamic processes involving cogni-
tive and behavioral efforts that individuals use to conceptu-
alize the thoughts, feelings, and actions encountered during
various stressful conditions, with considerable inter- or
intraindividual variability.20,21 There has been concordance

that, appropriate coping strategies estimates favorable fu-
ture outcomes, encompasses higher degree of ego develop-
ment, higher self-esteem, fewer psychological problems or
behavioral problems, and act as a deterrent of suicidal
behavior even in the presence of stress22–24 while few other
studies consistently demonstrated that ineffective coping
skills could produce unfavorable emotions and enhance the
risk of suicidal behavior during confronted stressful situa-
tions.25,26 Furthermore, studies on students suggested that
maladaptive coping skills with object of maintaining well-
being (such as reducing the negative emotions related to
stressors and temporarily alter the focus from stressful
conditions to other important things) could arrest the sui-
cidal behavior.25,27 However, the diverse coping skills of
medical students to alleviate the suicidal behavior is em-
phatically pronounced across the globe4,27,28 but the avail-
able research in conceptualizing and classifying the distinct
coping strategies is inconsistent.27,29 To the best of our
knowledge, none of the previous studies have evaluated
the suicidal behavior and its risk factors, and different
components of coping strategies and their effects on suicidal
behavior in medical students in the same study sample,
especially in Indian context. Therefore, the present study
has endeavored to assess the magnitude of suicidal behavior
and the risk factors affecting it, and classifying the dimen-
sions of coping strategies and their influence on suicidal
behavior in medical students in an institution located in
Northern India.

Methodology

Study Design and Settings
This was a descriptive cross-sectional study, performed on
undergraduate and postgraduatemedical students of Bhagat
Phool Singh Government Medical College for Women and
Hospital, an institution located in Northern part of India,
conducted from February 2, 2021 to March 29, 2021. Every
year, around 100 undergraduates (except first and second
academic years where 120 students were enrolled) and 40
postgraduate medical students get admitted to the college.
Currently, a total number of 660 medical students are
studying in this institution, as shown in ►Fig. 1. This study
was performed after getting ethical approval from the Insti-
tutional Ethical Committee Board and in accordance with
Ethical Committee standards and the Helsinki Declaration.
During the study, the anonymity and confidentiality of the

coping with supportive strategies (OR¼0.57) was investigated as a preventive factor
for the suicidal behavior.
Conclusion The prevalence of suicidal behavior is found to be highly alarming,
revealing that depression and poor coping strategies are risk factors among medical
students. The analysis recommends that quantification of the problems, treatment at
an early stage, and proactive student counseling to help them embrace the appropriate
coping strategies, should be the first steps in prevention of suicidal behavior.
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participants were maintained as their personal information,
like name or contact, was not asked.

Sample Size
The study’s required sample size (N¼531) was calculated by
using single population proportion formula. It was calculat-
ed on the basis of following assumptions: the prevalence
or expected proportion of suicidal behavior (P) is 29.6%
as evaluated in previous survey,18 the absolute precision is
4% (d), 95% confidence interval (CI) (Z) where value of Z is
1.96 (constant), and nonresponse rate was also considered
to be 5%.

Study Sample
Students from all batches of undergraduate and postgradu-
ate courses, aged 18 years or older (both male and female),
able to read and understand English, and willing to give
informed consent, were included in the study while medical
officers, house-officers, and consultantswere not included in
the study.

Sampling and Data Collection Procedure
A stratified random sampling method was applied to make
the strata of the students of each academic year, and then the
total sample size was allocated proportionately to each
academic year of undergraduates (1 to 4 and internship)
and postgraduates. Finally, computerized generated random
number table was used to select and enlist each study
participant from different academic years as shown
in ►Fig. 1. The purpose of the study and importance of
honest answers were briefed to the participants, and privacy
and confidentiality of their information was also assured.
Then, questionnaire sheets were distributed to the selected
participants by hand in their classrooms before lectures and
during breaks, and written informed consent was obtained

from them before eliciting the required information. All the
respondents were instructed that they could avail any help
from the department of psychiatry if they required.

Data Collection Measures
The data was collected by using the self-administered
questionnaires which had six sections (A to F), consisting
of brief information regarding the study purposes in section
A, written informed consent in section B, and about the
basic information of students in section C. Section D had
Patient Health Questionnaire-9 (PHQ-9) to measure the
depression in students. Four questions related to Suicidal
Behaviors Questionnaire-Revised (SBQ-R) scale which mea-
sured suicidal behavior, formed the section E of the ques-
tionnaire. The last part of the questionnaire (section F)
had the coping inventory to analyze the coping strategies
adopted by students.

Basic Information
This section of the survey had seven questions regarding
basic characteristics which were collected in the form of
current age, gender (male/female), residence (urban/rural),
year of study, satisfaction with their academic performance
(satisfied/unsatisfied/can’t say), and about their tobacco
smoking and alcohol consumption status (yes/no).

Patient Health Questionnaire-9 Scale
PHQ-9, a 9-item depression module, is easy to administer.30

Participants were asked, over the last 2 weeks, how often
they had been bothered by the depressive symptoms. Each
item is scored from 0 to 3 (0¼not at all, 1¼ several days,
2¼more than half the days, 3¼nearly every day). A total
score ranges from 0 to 27. The level of depression is catego-
rized as “0–4¼minimal,” “5–9¼mild,” “10–14¼moderate,”
“15–19¼moderately severe,” and “> 20¼ severe.” In context
of the present study, during the analysis, two groups were
created by using score<10 for nondepressed group and>10
for depressed group, because the cutoff score of 10 had
shown good sensitivity (82%) and specificity (93%) in a
structured diagnostic interview.31 The Cronbach’s α of scale
in the present study is 0.884, presenting good internal
consistency reliability.

Suicidal Behaviors Questionnaire-Revised
SBQ-R is a very useful tool to measure the different dimen-
sions of suicidality. It has four items that evaluate lifetime
suicidal ideation/suicidal plan/suicide attempt (item-1 with
4 points), the frequency of suicidal ideation over the past
12 months (item-2 with 5 points), the threat of suicide
attempt (item-3 with 3 points), and self-reported likelihood
of suicidal behavior in the future (item-4 with 6 points). In
the present study, item-1 question # 2 for lifetime suicidal
ideation; item-1 question # 3a and 3b for suicidal plan; and
item-1 question # 4a and 4b for suicidal attempt were used.
A total calculated score>7 was considered the cutoff score
for the students to have suicidal behavior, had shown very
good sensitivity (93%) and good specificity (95%) in a struc-
tured diagnostic interview.18,32 Responses can be used
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Fig. 1 Graphic representation of sampling procedure of medical
students.
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to identify at-risk individuals and specific risk behaviors. The
Cronbach’s α of scale in the present study is 0.801, presenting
good internal consistency reliability.

The Coping Inventory
The coping mechanisms adopted by the students were
assessed by using the selected 14 items of Brief Coping
Orientation to Problems Experienced (Brief-COPE) scale.
The instruction related to coping mechanisms in the scale
was like “these items deal with ways you have been coping
with the problems in your life….” These items are rated using
a 4-point Likert-type scale from 1 to 4 with 1 being “I have
not been doing this at all” and 4 being “I have been doing this
a lot.” Then, the prefinal version of the questionnaire was
tested on randomly chosen 25 medical students for the
purpose of testing contextual clarity, layout, language trans-
parency, ease of understanding the content and use, com-
prehensibility of the instructions, and response. None of
these students faced any difficulty in either understanding
or answering the questions. The Cronbach’s α for this modi-
fied inventory is 0.842, with a range from 0.823 to 848,
showing good internal consistency reliability while the
original Brief-COPE scale Cronbach’s α ranged from 0.623
to 0.926.33 Therefore, finally these 14 items representing
each coping strategy were chosen for the self-administered
questionnaire of the present research.

Statistical Analysis
The data was entered and analyzed using Statistical Package
for Social Sciences SPSS version 25.0 (IBM, Chicago, Illinois,
United States). Cronbach’s α coefficient was used to assess
the internal consistency of the scales. Exploratory factor
analysis (EFA), using varimax rotation and principal compo-
nent analysis (PCA), was performed to unmask the compo-
nents of these 14 coping items and to assess the construct
validity. Factor loadings value of>0.5 was set for the vari-
ables to be a contributing variable in the factor analysis.
Categorical variables were calculated as frequencies and
percentages, and were compared by chi-square test (or
Fisher’s exact test where frequency in any cell was less
than 5). Continuous variables were calculated as mean and
standard deviations, and were compared by independent
Student’s t-test. Pearson’s correlation was used to find out
the correlation between suicidal behavior and designated
dimensions of coping strategies. Finally, multivariable logis-
tic regression analysis was applied to find out the indepen-
dent factors by adjusting the variables significant in
univariate analysis, and adjusted odds ratios (AORs) and
95% CI were used to evaluate the strength of association
between independent factors and suicidal behavior. Statisti-
cally significant level was set at p<0.05 (two-tailed).

Results

Description of Basic Characteristics of Study
Participants
Five hundred and thirty-one medical students were enrolled
in the present study. Out of them, a mass majority, 85% (449)

of medical students were female and the remaining were
male. The mean age of the participants was 21.26 years
(standard deviation¼1.99), with the age ranging between 18
and 30 years. Most of the participants (60%) were within the
age group of 21 to 25 years followed by age group of 18 to
20 years (35%). Around more than half of them belonged to
rural areas as showed in ►Table 1. ►Table 1 also illustrates
that more than two-thirds (69%) of medical students were
dissatisfied with their academic performance and the rest
were satisfied. Additionally, almost all the participants, 95.5
and 90%, respectively, reported that they did not smoke
tobacco and consume alcohol. Around 55.2% medical stu-
dents were free from any depressive symptoms. A large
number, 44.8%, of medical students were moderate to se-
verely depressed (PHQ-9 score>10).

Prevalence of Suicidal Behavior (Suicidal
Ideation/Attempt/Plan) on SBQ-R and Its Association
with Basic Variables
A small number, 104 (19.6%), of respondents had reported
suicidal behavior (SBQ-R score>7) while the remaining, 427
medical students, having SBQ-R score<7 were included in
the nonsuicidal group. The rate of lifetime suicidal ideation,
plan, and attempt was 20.3, 10.3, and 2.3%, respectively,
among medical students. A higher number, 179 (33.7%)
participants, had suicidal ideation over the past 1 year.
Around 101 students had threatened to suicide attempt
more than once. A minimum number (48) of study partic-
ipants, revealed self-reported likelihood of suicidal behavior
in the future. Mean score on SBQ-R was 4.97 (standard
deviation¼2.80) as shown in ►Table 2. The prevalence of
suicidal behavior did not vary significantly among the basic
factors, although it was found to be highest in female and in
students aged 18 to 20 years. Chi-square analysis showed
that a larger percentage of students in the suicidal group
were significantly dissatisfied with their academic perfor-
mance (96% vs. 63%). The rate of suicidal behavior also varied
significantly in students who had moderate to severe de-
pressive symptoms (83% vs. 35%). The study did not reveal
any significant effect of substance consumption behavior
(tobacco/alcohol) of students on their suicidal behavior
(►Table 1).

Factor Loadings of Coping Strategies and Their
Psychometric Properties
EFA on the 14 items of coping strategies yielded 4 potential
latent factors explaining 71.7% of total variance, with satis-
factory eigenvalue (> 1) and factor loadings (> 0.5).
The Kaiser-Meyer-Olkin measure of sampling adequacy
(0.856) and the Bartlett test of sphericity (chi-
square¼2702.274; degrees of freedom¼91; p<0.001)
showed that the sample size for factor analysis was ade-
quate.34 The scree plot revealed high eigenvalue for the first
four components, and thereafter, the curve began to falloff
gradually before the final plateau was reached (►Fig. 2). The
four factors/components identified from the EFA and PCA
followed by varimax rotation with Kaiser normalization,
assess the participant’s level of coping strategieswith respect
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to (1) psychological resilience (factor 1) comprised of five
coping items (Q1, Q4, Q5, Q6, Q9) which explained 34.9% of the
variance, (2) supportive strategies (factor 2) comprised of
two coping items (Q2, Q3) which explained 20.3% of the
variance, (3) religiosity and humor (factor 3) consisted of two

coping items (Q7, Q8) which explained 9.2% of the variance,
and (4) mental disengagement (factor 4) consisted of five
coping items (Q10, Q11, Q12, Q13, Q14) which explained 7.2% of
the variance. The internal consistency (Cronbach’s α) of each
factor was 0.84, 0.79, 0.83, and 0.70, respectively, which

Table 1 Basic characteristics of medical students with prevalence of suicidal behavior in subgroups

Sr. no. Variables Subgroups Numbers (%)

Total medical
students
(N¼ 531)

Nonsuicidal
group
(SBQ-R score<7)
(N¼ 427)

Suicidal group
(SBQ-R score � 7)
(N¼104)

p- Value

1. Age (in y) 18–20 187 (35.2) 146 (34.2) 42 (40.4) 0.601

21–25 318 (59.9) 260 (60.9) 58 (55.8)

More than 25 26 (4.9) 21 (4.9) 4 (3.8)

2. Gender Male 82 (15.5) 67 (15.7) 15 (14.4) 1.000

Female 449 (84.5) 360 (84.3) 89 (85.6)

3. Residence Urban 242 (45.6) 195 (45.7) 47 (45.2) 1.000

Rural 289 (54.4) 232 (54.3) 57 (54.8)

4. Satisfaction
with academic
performance

Dissatisfied 365 (68.7) 265 (62.1) 100 (96.1) < 0.001a

Satisfied 156 (29.3) 152 (35.6) 4 (3.9)

Can’t say 10 (1.9) 10(2.3) 0

5. Smoking status Yes 24 (4.5) 17 (3.9) 7 (6.7) 0.288

No 507 (95.5) 410 (96.1) 97 (93.3)

6. Alcohol status Yes 51 (9.6) 39 (9.1) 12 (11.5) 0.459

No 480 (90.4) 388 (90.9) 92 (88.5)

7. Depression Nondepressed
group (PHQ-9 score<10)

293 (55.2) 275 (64.4) 18 (17.3) < 0.001a

Depressed
group (PHQ-9 score � 10)

238 (44.8) 152 (35.6) 86 (82.7)

Abbreviations: PHQ-9, Patient Health Questionnaire-9; SBQ-R, Suicidal Behaviors Questionnaire-Revised.
ap< 0.001.

Table 2 Numbers and percentages of students showing suicidal behavior and their responses to individual questions of suicidal
behavior on SBQ-R

Numbers (%)

Overall suicidal behavior (SBQ-R score � 7) 104 (19.6)

Q1. Have you ever thought about
or attempted to kill yourself?

(Cutoff score � 2) 175 (32.9)

(a) Lifetime suicidal ideation 108 (20.3)

(b) Suicidal plan 55 (10.3)

(c) Suicidal attempt 12 (2.3)

Q2. How often have you thought about
killing yourself in past one year?

(Cutoff score � 2) 179 (33.7)

Q3. Have you ever told someone that you
were going to commit suicide or that you might do it?

(Cutoff score � 2) 101 (19)

Q4. How likely is it that you will attempt suicide someday? (Cutoff score � 3) 48 (9)

Mean (SD)

SBQ-R scale score 4.97�2.80

Abbreviations: SBQ-R: Suicidal Behaviors Questionnaire-Revised; SD: standard deviation.
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evaluated the excellent reliability as Cronbach’s α was>0.7.
The reliability analysis also illustrated that all the 14 items
were to be retained as shown in ►Table 3. For further
analysis, each item of the four factors were summed up to
derive continuous variables (with a range from 5 to 20 for
factor 1 and factor 4, and range from 2 to 8 for factor 2 and 3)
and two binary variables (with cutoffs at>15 and>6,
respectively), corresponding to a mean value of at least a
“medium amount of time” of using the corresponding coping
strategies by medical students.

Components of Coping Strategies Adopted by Medical
Students and Their Correlation with Suicidal Behavior
Mean score of each component of coping strategy along with
significant differences in the suicidal and nonsuicidal groups
are shown in ►Table 4. Supportive strategies were signifi-
cantly used by students in the nonsuicidal group (5.33 vs.
4.70) while mental disengagement was significantly used by
students in the suicidal group (11.89 vs. 8.99). Correlational
analysis between these two variables is also depicted
in ►Table 4. Suicidal behavior among respondents was
weakly negatively correlated to supportive strategies (r¼–

0.165, p<0.001) which explained that more use of this
component was associated with lower prevalence of suicidal
behavior. In addition, suicidal behavior was moderately
positively correlated to mental disengagement (r¼0.413,
p<0.001) which explained that more use of this component
was associatedwith higher prevalence of suicidal behavior in
medical students (►Table 4). Psychological resilience (80%)
and the religiosity and humor (61%) were more often used
coping strategies in the study population as compared with
supportive strategies (47%). Mental disengagement (denial,
substance use, venting, behavioral disengagement, and self-
blame) was a rarely used coping strategy (18%) in medical
students as shown in ►Fig. 3.

Effects of Variables and Components of Coping
Strategies on Suicidal Behavior
The statistically significant variables (dissatisfaction with
academic performance, depression, supportive strategy,

and mental disengagement) in chi-square analysis were
assigned for adjusted multivariable logistic regression anal-
ysis and several factors were determined which were asso-
ciated with potential risk of suicidal behavior along with
protective factors. The value of R2 (0.386) showed that the
whole model explained 38.6% of variance in suicidal behav-
ior. The most evident result was that the students who were
dissatisfied with academic performance had significantly
greater risk of suicidal behavior (AOR¼9.618, 95% CI
¼3.351–27.600; p<0.001) than those who were satisfied
with their academic performance. The only protective factor
for suicidal behavior was the use of supportive strategies
(AOR¼0.577, 95% CI¼0.321–1.057; p<0.05). The common
significant variables in students were, having depression
(AOR¼4.960, 95% CI¼2.760–8.915; p<0.001) and coping
with the component “mental disengagement” (AOR¼4.630,
95% CI¼2.561–8.371; p<0.001), though the odds of devel-
oping suicidal behavior in any of these factorswere around 5,
as showed in ►Table 5.

Discussion

This descriptive cross-sectional study in an institution locat-
ed in North India observed that one-third of medical stu-
dents have suicidal ideation, and one-fifth have suicidal
behavior along with few risk factors (dissatisfaction with
academic performance and depression) contributing to it.
However, exclusive evaluation of suicidal behavior might
help in bolstering the well-being of medical students.

In the present study, the magnitude of suicidal behavior
(SBQ-R>7) among medical students was found to be 19.6%,
suggesting higher rate among them as compared with gen-
eral population (10.6 per 100,000 population).35 These find-
ings are in assonance with the observations found in studies
done among medical students in India,36 Ethiopia,14 and
China27where the prevalence ratewas reported at 16.7, 20.6,
and 21.4%, respectively. The reasons of such high prevalence
of suicidal behavior could be due to the problems related to
studies, families, and friends, and self-centered behavior in
the medical students. In contrast to the present study, much
higher prevalence of suicidal behavior on SBQ-R was esti-
mated in studies conducted in India18 and Ethiopia,37 29.6
and 28.9%, respectively, while another study conducted in
Malaysia38 revealed a much lower prevalence (7%) rate as
compared with the present study.

In the present study, the magnitude of suicidal ideation
over the past 1 year and lifetime suicidal ideation among
medical students was found to be 33.7 and 20.3%, respec-
tively. These findings were in line with a few cross-sectional
surveys done in Pakistan,15 Ethiopia,37 and Belgium39 in
context to suicidal ideation over the past 1 year, and also,
with ones conducted in India18 and China40 in context to
lifetime suicidal ideation. In contrast to the present study,
much higher prevalence of suicidal ideation over the past
1 year was estimated (53%) in a study conducted in India by
Goyal et al5 while a few studies conducted in Ethiopia41 and
Oman42 revealed much lower suicidal ideation over the past
1 year than the present study. Additionally, the findings

Fig. 2 Screenplot of the coping inventory.
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regarding lifetime suicidal ideation observed by a few cross-
sectional studies done in Ethiopia (58%)37 and Oman (33%)42

were inconsistent with the prevalence rate revealed in the
present study. In other words, the prevalence of suicide plan
(10.3%) and attempts (2.3%) in the present study were lower
compared with recent studies in India (12.5 and 5.4%)18 and
Ethiopia (37.3 and 4.4%).37 Such heterogeneity in the obser-
vation could be attributed to diversities in used measure-
ments for suicidal ideation like PHQ and Beck Suicidal
Questionnaire which assesses the suicidal ideation for past
2 weeks only, and differences in economic growth, legal
system, attitudes, and values.43

Suicidal behavior in the present study populationwas not
influenced by basic characteristics (gender, place of resi-
dence, and tobacco/alcohol consumption behavior), similar
to a study done by Adhikari et al44 and Torres et al.45 On
contrary to present study, a few cross-sectional surveys5,14

pointed out that suicidal ideation was significantly higher in
female medical students. Recently, a few authors from
Ethiopia41 and Portugal46 established a significant associa-
tion where alcohol consumption behavior increases more
than two times odd risk of suicidal behavior among medical
educators, which is incongruent to the findings observed in
the present study. Among the basic characteristics variables,
only dissatisfaction with academic performance was signifi-
cantly associated with suicidal behavior in participants

which is a finding precisely similar with observations
revealed by studies done in Asian countries like Pakistan,15

China,27 and India.36,47 The present study investigated that
the propensity of suicidal behavior increased 10 times in
medical students who were dissatisfied with their academic
performances than their counterparts which was identified
as the strongest risk factor of such behavior. This result is in
concordance with research showing dissatisfaction with

Fig. 3 Distribution of the components of coping mechanisms
adopted by medical students.

Table 4 Comparison of the responses to the components of coping strategies used by medical students and their correlation with
suicidal group

Sr. no. Coping strategies Total mean
(SD)

Nonsuicidal
group
mean (SD)

Suicidal group
mean (SD)

p- Value Suicidal
group
(r)

1. Factor 1 (psychological resilience) 15.21 (3.65) 15.28 (3.82) 14.93 (2.84) 0.381 –0.040

2 Factor 2 (supportive strategy) 5.20 (1.88) 5.33 (1.86) 4.70 (1.90) 0.002a –0.165 b

3 Factor 3 (religiosity and humor) 5.80 (1.58) 5.85 (1.61) 5.58 (1.48) 0.109 –0.096

4 Factor 4 (mental disengagement) 9.56 (3.36) 8.99 (3.07) 11.89 (3.54) < 0.001b 0.413b

Abbreviation: SD, standard deviation.
Note: r¼ Pearson’s correlation coefficient.
aRepresent p< 0.01.
bRepresent p< 0.001.

Table 5 Multivariable logistic regression analysis on correlates
of suicidal behavior among the medical students

Sr.
no.

Variables Suicidal behavior
AOR (95% CI)

1. Dissatisfaction with
academic performance

No 1

Yes 9.618 (3.351–27.600)b

2. Depression

No 1

Yes 4.960 (2.760–8.915)b

3. Psychological resilience

No 1

Yes 1.250 (0.600–2.602)0.551

4. Supportive strategies

No 1

Yes 0.577 (0.421–1.057)a

5. Religiosity and humor

No 1

Yes 0.651 (0.358–1.183)0.159

6. Mental disengagement

No 1

Yes 4.630 (2.561–8.371)b

Abbreviations: AORs, adjusted odd ratios; CI, confidence interval.
Note: Model parameters for suicidal behavior: Cox and Snell R2¼ 0.243,
Nagelkerke R2¼ 0.386.
aRepresent p< 0.05.
bRepresent p< 0.001.
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academic performance to be a significant strong risk factor
(2–3 times odd risk) for suicidal behavior.15,27 The present
study evaluated that the second strongest predictor for
suicidal behavior in medical students was depression. Re-
spondents with depressive symptomatology (PHQ-9 score
>10) had 4.9 times higher odd risk of suicidal behavior than
those without depression. An analytical cross-sectional
study conducted in Malaysia on 657 medical students also
established depression as one of the strongest predictors for
suicidal behavior (5.9 times higher odd risk).38 Another
institution-based cross-sectional study showed that de-
pressed studentswere 10.1 timesmore likely to have suicidal
behavior than their counterparts.14 Abdu et al observed that
multivariable logistic analysis did not confirm the evidence
regarding the significant association between suicidal be-
havior and depression in students.37 Dissatisfaction with
academic performance revolves performance in academics,
leading to fear of failure in exam and doubts about academic
competence, due to which students might have the feelings
of worthlessness, hopelessness, and uselessness, that ulti-
mately leads to depression, which could be the possible
explanation for increasing risk of suicidal behavior in these
students.41,48

Coping Strategies and Suicidal Behavior
This was the first attempt in assessing the possible associa-
tion between suicidal behavior and the components of
coping strategies in medical students. In the present study,
it was observed that psychological resilience was the most
common coping strategy used by medical students followed
by religiosity and humor, and supportive strategy was found
to be a significant protective factor while mental disengage-
ment a significant risk factor for suicidal behavior.

A qualitative study49 reported that a spectrum of psycho-
logical factors (passive acceptance, active coping, and posi-
tive reframing) were the potential contributing factors of
psychological resilience, as evaluated in the present study.
Previous researches among medical students have shown
that enhancing psychological resilience could buffer the
influence of negative emotions and have positive effects on
psychological well-being as it is a dynamic process involving
outcomes, attributes, or process of coping with, adapting to,
and rebounding from adverse stressful events.50,51 Recently,
few studies52,53 identified that psychological resiliencewas a
significant protective factor against the risk of suicidal
behavior, inconsistent to the findings of the present study
in which no significant association was revealed between
suicidal behavior and psychological resilience. Medical stu-
dents accepting the problems as a challenge and solving
them by distracting themselves with other activities by
setting a positive path cognitively could explain the insignif-
icant association between suicidal behavior and psychologi-
cal resilience. Although having religiosity and humor
affiliation was not statistically significant with suicidal be-
havior, in contrast to expectations, it was found that religi-
osity and humor as a coping strategywas used by nonsuicidal
group of medical students in higher proportion. It was noted
that in Brief-COPE scale, the item under “religion” also

includes spirituality and under “humor” it was not clearly
indicated about the use of either affiliative or self-defeating
humor, which could be the possible justification for these
items not to be presented as a protective factor against
suicidal behavior. Eskin et al54 also found that those who
were spiritual but not religious might not have experienced
the protection against suicidal behavior. This nonsignificant
association with suicidal behavior, similar to the present
study, was only observed in a few cross-sectional studies
where religiosity and humor were evaluated as a separate
entity.27,54

Interestingly, the present study established a significant
association between lower risk of suicidal behavior and
supportive strategies. In multivariate analysis, students
who used supportive strategies had more than half time
(AOR¼0.57) lower odd risk of suicidal behavior than those
who did not use this component of coping strategy while
facing stressful situations. This finding might have sug-
gested that medical students adopted supportive strategies
in response to emotional distress, and used supportive
strategies as an escape mechanism from negative emotions
to alleviate the suicidal risk. Previously in the literature, it
was reported that social and emotional support were the
protective factors that attenuated the probability of evolu-
tion of suicidal behavior in risky cases.55,56 It was revealed
that mental disengagement was the only component
among coping strategies more likely to be used by suicidal
group and significantly associated with the higher risk of
suicidal behavior among medical students. In multivariate
analysis, students who practiced mental disengagement
strategies had nearly five times higher odds of developing
suicidal behavior than those who did not exert this strate-
gy. These results reflected that student with high risk of
suicidal behavior could have poor problem-solving skills and
negative enthusiasm against stressful situations, and symbol-
ized the mental disengagement as a maladaptive strategy to
cope with the situations. In assonance with these notions of
the present study, a study in China by Tang et al25 also
established that students with higher risk of suicidal behavior
were found to have increased reliance on maladaptive strate-
gies when they have insufficient resolution of acute stressful
incidents and sustained exposure to stressful state of affairs.
Consistent with present study findings is what is known,
maladaptive strategy as a coping mechanism is ineffectual
and worsens the mental well-being of students, and is also a
predictor of suicidal behavior.4,27

Themain strength of the present study is that this study is,
to our awareness, the first to assess the predictive effects and
facilitates the understanding of different components of
coping strategies on risk for suicidal behavior in medical
students by using EFAmethod. Second, the study also helped
in finding the vulnerable groups ofmedical students by using
standardized validated tools with very good internal reliabil-
ity. Thus, the results observed were intriguing and had
effective therapeutic implications in prevention of suicidal
behavior among medical students. Lastly, lifetime suicide
ideation, suicide plan, and suicide attempt were also ana-
lyzed separately in the present study.
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The present study also has several limitations. First, this
study was cross-sectional and such a study design did not
allow the investigation of causal association of outcomes and
long-term impact of stressful events on suicidal behavior.
Second, this study did not include psychological issues other
than depression like anxiety or stress which has been
associated with suicidal behavior. This study did not include
the other variables like stressful events related to their
college life, dependence of substances other than tobacco
and alcohol, treatment obtained, and past/family history of
psychiatric illness or suicidality, which might have influenced
the suicidal behavior. Third, information, selection, recall, and
response bias due to the use of self-administered question-
naire cannot be ruled out in the present study. The prevalence
and risk factors for suicidal behavior in each academic year
were not analyzed separately, which is also one of the major
limitations. Finally, the study results of coping strategies could
have been impacted due to COVID-19 situation.

Conclusion and Future Suggestions

This study concluded that a high proportion of medical
students presented with suicidal behavior. It provides em-
pirical evidence that depression and dissatisfaction with
academic performance in students along with the use of
mental disengagement as a coping strategy were the risk
factors while supportive strategy was the preventive factor
for suicidal behavior. It conveys that medical colleges should
make concerted efforts early on to perceive depression along
with suicidal behavior among medical students and plan
accordingly to strengthen their mental health by organizing
counseling sessions, seminars, and workshops at an institu-
tional level. The medical educators should provide systemic
support to encourage the students which might help in
facing the stressful situations during medical education.
The government should aim at integration of stress coping
strategies and wellness medical curricula to encounter the
academic pressure which might help in production of
healthy physicians.
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