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Abstract

Background: Medical students are future health care providers and experience a lot of stress during their training years. They
are more likely to suffer depressive disorders than the general population and have a poorer quality of life. Objectives: To
determine the prevalence of depressive disorder, its correlates and quality of life of medical students studying at a medical
college in North India. Methods and material: It was a cross sectional study which included all the students enrolled at the
study medical college. Data was collected using pre-validated questionnaires namely - 20 item ‘Center for Epidemiologic
Studies Depression Scale (CES-D)’, WHO Quality of life (QoL) — BREF questionnaire and ‘Smartphone Addition Scale - Short
version’ (SAS-SV) questionnaire to assess for depression, quality of life and smartphone addiction respectively which was
distributed in the classroom to be filled. Multivariate logistic regression was employed to ascertain association between
depression and the other variables. Results: The study had an effective response rate of 79%. Using a score of 16 or above as
cut-off on CES-D scalel145 study participants (36.7%) were found to be depressed. Participants who negatively compared
themselves with their peers/friends and also those who were addicted to smartphone were significantly more likely to be
depressed [1.85(1.12-3.05) and 1.96 (1.29-2.97) respectively]. We report a statistically significant negative relationship
between physical domain score [0.97(0.95-0.99)], psychological domain score [0.95(0.93-0.97)] and social relationship
domain score [0.97(0.95-0.99)] on BREF Quality of life questionnaire and the presence of depression among the study
participants. Conclusion: The prevalence of depression among medical students was high and those with depression have
significantly poor quality of life.
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have a poorer quality of life. (3). Medical students may
also not seek care for depressive symptoms because of
self-perceived stigma related to the mental illness (4). In
India medical students (MBBS students) undergo a four
and half year of rigorous training and one-year mandatory
rotatory internship before they receive license for
independent practice (5). However, there is very little
literature available regarding the prevalence of depressive

Introduction

Medical students are future health care providers and
multiple studies from India as well as outside India have
reported that medical students experience tremendous
amount of stress which is often related to academic
factors, during their training years (1,2). Literature
suggests that medical students are more likely to suffer
with depressive disorders than the general population and
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disorders among medical students in India and especially
in the Northern States of India.

Aim & Objective

To determine the prevalence of depressive disorder, the
correlates associated with depressive disorder and quality
of life among medical students.

Material & Methods

It was a cross sectional study conducted at a medical
college in the Nainital District of the Kumaon region of the
Uttarakhand State in India between June 2019 to
November 2019. All undergraduate medical students
enrolled at the study medical college at the time of study
and available on the days of data collection were included
in the study. The questionnaires were distributed by the
investigators over a course of two weeks in the lecture
halls after obtaining prior permission from the concerned
teachers. Written informed consent was obtained from all
the study participants after briefing them about the
objectives of the study and assuring them confidentiality
and anonymity of the data obtained during the study. The
consent form was detached by the study participants
themselves and handed over to the data collector
separately. No information regarding personal identifiers
like roll number or name was asked from the study
participants during the study. Students who were absent
on the day of the study were followed up twice and if
absent on the third attempt were dropped out from the
study. The study has approval from the institutional ethics
committee vide letter no. 496/GMC/IEC/2019/Reg. No.
452/1EC/R-24-05-2019.

The socio-demographic profile of the students were
obtained using a structured questionnaire and for data
collection on the possibility of depressive disorder,
‘Center for Epidemiologic Studies Depression Scale (CES-
D)’ which is a 20 item, four (04) factor questionnaire and
pre-validated for use in general population with the score
ranging from 0-60 was used. A score of 16 or above was
taken as suggestive of depressive disorder among the
study participants (6). WHO Quality of life (QoL) — BREF
questionnaire which consists of 26 questions related to
four domains of quality of life - namely physical,
psychological, social, and environmental domains; was
used to assess the quality of life of the study participants.
The raw scores obtained in each domain were converted
to a scale of 0-100 using methodology as suggested (7).
Smartphone addiction was measured using the pre-
validated ‘Smartphone Addition Scale - Short version’
(SAS-SV) questionnaire. SAS-SV contains 10 questions
whose responses can be made in a six (06) point Likert
scale. The cut-off values used in the study for smartphone
addiction were 31 and 33 for male and female students
respectively (8). The study questionnaires were pretested
before the final data collection.

Data entry was done in Microsoft Excel sheet and data
analysis was done using Epi Info 7.2.2. Those participants
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who did not respond to all the items on the CES-D
questionnaire or responded to less than 80 per cent items
on SAS-SV questionnaire and on WHO Quality of life (Qol)
— BREF questionnaire were excluded from the data
analysis. Frequency distribution with percentage, mean
with standard deviation (SD) and median with range/
inter-quartile range (IQR) has been reported where
appropriate. For statistical testing ‘Kruskal Wallis test’ has
been used for non-parametric data while Chi square test
or Fischer exact test has been employed for qualitative
and categorical variables. Two step multivariate logistic
regression was employed to get adjusted estimates for
the selected determinants. In the first step all the
independent variables were entered in the logistic
regression equation with presence or absence of
depression as the dependent variable. All independent
variables which had a ‘p’ value of 0.25 or less in the first
step were identified and included as independent
variables in the second iteration of logistic regression,
while rest were excluded.

Results

A total of 414 out of maximum possible 500 students were
included in the study (recruitment rate of 82.8 per cent).
However, due to incomplete responses 29 participants
were excluded from the final analysis so the results are
being presented for 395 study participants (effective
response rate of 79 per cent). From the five different
batches starting from Batch 2014-15 to Batch 2018-19,
the response rate varied from 60% (Batch 2014-15) to 88%
(Batch 2015-16). Almost three fifth of the study
participants were females which reflects the higher
enrolment of girl in the MBBS course at the study medical
college appropriately (data not presented).

The Mean age of the study participants was 20.9 (+ 1.9)
years with a range of 17 years to 28 years. For both the
girls and the boys the mean age and age range was similar
in our study (data not presented). Very few study
participants were married (2.8%) or staying at home
(5.3%). About four fifth study participants had either one
or both graduate parents. Only three percent study
participants had both their parents with formal education
of 10 years or less. Median family size of study participants
was five family members with inter-quartile range of four
to five members. However, the total range of family
members extended from a low of three family members
to a high of eleven members in the family (data not
presented). Median family income as reported by
participants in our study was INR 52,000 per month (IQR
INR 40,000 - 80,000). (Table 1)

A total of 145 study participants (36.7%) were having
depression, using a score of 16 or above as cut-off on CES-
D scale. (Table 2). Though most of students were suffering
from less severe form of depression (CES-D score between
16 and 30), a significant proportion (13.8%) may be
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suffering from severe depression. The distribution of CES-
D score by gender has been presented in the (Table 2).
Participants who self-reported addiction to smartphone
[1.96(1.29-2.97)] as well as participants found addicted to
smartphone on SAS questionnaire [1.59(1.05-2.40)] were
significantly more depressed compared to other
participants who were not addicted to smartphone.
Participants with chronic disease were thrice as likely to
be depressed than others [3.28(1.51-7.10)]. Participants
who felt that their siblings [1.93(1.12-3.31)] or friend
[1.95(1.27-2.99)] were more accomplished than
themselves were about twice as likely to be depressed
compared to those who did not do so. Hospitalization of
any family member for over 24 hours in last one year was
also significantly associated with depression among the
study participants [(1.7(1.12-2.58)]. More depressed
study participants knew friends who they felt were
depressed - though the finding was not statistically
significant it was approaching statistical significance
[1.51(0.99-2.29)]. Divorce or separation of parents,
parental pressure for academic excellence, financial crisis
in the family or romantic breakup of the study participants
in last one year was associated with increased risk of
depression but were not found statistically significant.
Gender and marital status were not associated with
depression in our study. (Table 3)

Quality of life of the study participants was studied using
BREF questionnaire under four domains as described
above. All the four quality of life domain scores were
adversely affected in study participants with depression -
both mean and median score were lower in depressed
compared to non-depressed study participants in all the
domains. The differences in median scores on BREF
qguestionnaire were highly significant on statistical testing
in all the domains. (Table 4)

To get adjusted estimates we performed logistic
regression in two steps as mentioned in the methods
section. The results thus obtained are presented in (Table
5). Those medical students who negatively compared
themselves with their friends were significantly more
likely to be depressed [1.85(1.12-3.05)]. In our study we
found statistically significant negative relationship
between physical domain score [0.97(0.95-0.99)],
psychological domain score [0.95(0.93-0.97)] and social
relationship domain score [0.97(0.95-0.99)] on BREF
Quality of life questionnaire and the presence of
depression among study participants. Study participants
who were having any chronic morbidity, felt that s/he was
addicted to smartphone, experienced a financial crisis in
their family or had their immediate family member
hospitalized in the last one year from the date of data
collection; were more likely to be depressed, however the
findings were not statistically significant.
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Discussion

We report a relatively high prevalence of depression
among medical students at the study medical college in
the Kumaon region of Uttarakhand state of India. Over a
third of the students (36.7%) were found to be depressed
in our study. It is more than thirteen times (2.7%) the
prevalence of major depressive disorders prevalence in
general population and over twenty times the prevalence
of depression among 18-29 year age group people (1.6%)
in India as reported in the National Mental Health Survey
of India 2015-16 (9). However, the study tools used in our
study was different from the NMHS study tool which used
the Mini International Neuro-psychiatric Interview
(M.1.N.I 6.0). Another community-based study with large
sample size from south India reported prevalence of
depression to be 15.1% in general population after
adjusting for age which is less than half the prevalence we
report in our study.

From south Indian state of Kerala it was reported that the
prevalence of depression among medical students varied
from 36.2% to 42.8% over a follow up period of eighteen
months which is similar to our study. Males were more
likely to be depressed compared to females in their study,
which is similar to findings in our study (10). In another
study from eastern part of India more than half of the
medical students were reported to be depressed (51.3%).
It was higher in 5th semester students compared to
students of 2nd semester unlike in our study where there
were no significant differences in depression prevalence
by batch of the students (data not presented). Unlike our
study, females had higher score as compared to their male
counterparts (11).

In the neighboring countries Nepal - touching
Uttarakhand’s borders - the prevalence of depression
among medical students was reported to be 27.2% (21.3-
33.1%), (12) while in the final year medical students in
Pakistan it was over 57% (13). A systematic review from
China identified prevalence of depression among medical
students in China to be 32.7% - the range for individual
studies varied from 13.1% to 76.2% (14). A systematic
review and meta-analysis focusing on depression among
medical students in Asian countries reported that the
prevalence of depression among medical students in Asia
was 11%. The prevalence ranged from 3.2% to 70% in the
studies included in the meta-analysis (15). At global level,
a systematic review excluding studies with participants
from North Americas found that depression prevalence
among medical students varied from a low of 6% to as high
as 66.5% (16). Though individual studies have reported
varying degree of prevalence of depression among
medical students and our study results are largely
consistent with the findings reported in the literature.

In our study those students who felt that they were
addicted to smartphone use were more likely to be
depressed in the unadjusted analysis The finding is
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consistent with a systemic review and meta-analysis
findings in which smartphone use and depression were
found to be significantly associated [odds ratio 3.2(2.3-
4.4)] (17). The relationship between using a smartphone
excessively and depression is a likely to be bidirectional
i.e., depressive mood may lead to increased probability of
smartphone addiction, (18) as depressed individual may
resort to frequently using the device to avoid unpleasant
moods; (19) or it may also be possible that smartphone
addiction may lead to depression which may be mediated
through poor quality of sleep due to smartphone use (17).
In our study those students who compared themselves
unfavorably with siblings or friends and reported to have
pressure of parents for academic reasons were more likely
to be depressed on unadjusted analysis. The finding is
similar to as reported from other studies (20). Medical
students worried about their own health or having chronic
illness are more likely to have mental health illnesses in
future (21). We also report that medical students with
chronic disease in themselves or having seen their family
member hospitalized in past one year were found to be
more likely to be depressed in unadjusted analysis.
Students with family having financial crisis in last year
were also more likely to be depressed in our study. Similar
finding of low family income, family medical history and
hospitalization - which may lead to financial insecurity and
crisis - as a determinant of depression in medical students
has been reported by a large study and a systematic
review from China (14). Financial burden as a determinant
of depression in medical students has been reported in
other studies also (20).

Quality of life of the depressed study participants in our
study was adversely affected in all the four domains -
environmental, physical, psychological and social
relationship domains - and was found to be statistically
significant on logistic regression analysis except for
environmental domain. This finding is supported by other
studies (22,23). In medical students studying in Malaysia,
quality of life in physical, psychological and environmental
domains was significantly affected in depressed students
(24). It has been reported that persistent depression may
decrease satisfaction with social activities over time
resulting in low score on social domain of WHO QOL scale,
which also explain our findings (25).

As mentioned earlier, medical students experience a lot of
stress during their training years; this may contribute in
development of mental health disorders including
depression among them. It has been reported that even a
single session of appropriate intervention can reduce the
depressive symptoms and improve quality of life among
medical students (26). However in India so far no medical
college or medical university - to best of authors
knowledge - have implemented structured intervention or
program to deal with the mental health problems of
medical students. However, the Medical Council of India
(MCI), has notified changes in the curriculum and
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teaching-learning methods for medical students joining
medical college from 2019-20 session (27). This new
curriculum mandates among other things a one-month
long foundation course at the beginning of the course
which would include orientation of medical students to
the whole course, sessions on time management, stress
management, relaxing techniques and dedicated sessions
for physical and creative activities so that students
become familiar with each other - which may help in stress
management. This may help to de-stress or at least in
better management of stress by students themselves (28).
However, the effectiveness of these measures will only
become apparent after a lag of at least few years.

Conclusion & Recommendation

In our study the prevalence of depression among medical
students was high and those with depression have
significantly poor quality of life. There is a need to address
this problem on priority. Some of the useful measures
could be establishment of student cell with counsellor,
availability of a 24x7 mental health helpline number and
group counselling sessions at regular intervals where time
and stress management techniques could be taught to the
students, in all medical colleges in India. Also, effective
coping mechanisms to deal with stressful situations
should be taught as part of the teaching curriculum.
Sensitization of all faculty members (medical or non-
medical) to identify mental health issues among students
and to provide basic support, counselling and referral if
needed should also be done. There is need of more studies
to document the prevalence of depression and effective
interventions in medical college in India as are the studies
to document the effectiveness of the new curriculum in
decreasing mental health issues -especially depression
among medical students in India

Limitation of the study

Our study is a population-based study at a single study site
with a good response rate. Though studies have reported
that the depression prevalence is higher when students
are facing examinations, this should not be a significant
factor in our study as the data was collected either after
the examination were already finished or when the final
examinations were about three months away from the
time of data collection (29). However, we have not
assessed for diagnosed case of depression, if any, at the
same time we don’t know whether the depression and
quality of life among medical students who could not be
included in the analysis was same as those included in the
analysis. This may lead to under or over estimation of
depression among medical students in our study
depending upon whether they were more depressed or
less depressed than those included in the study. It must
also be remembered that this study is a cross-sectional
study so any association/s should not be interpreted in
directional way.
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Relevance of the study

The study concurs the surmounting evidence of depressio
being the major problem among medical students.
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Tables

TABLE 1 SOCIO-DEMOGRAPHIC VARIABLES OF THE STUDY PARTICIPANTS (N=395)

Variable Description Frequency/Mean/Median % / SD/ 1QR

Gender Male 154 39.0%
Female 241 61.0%

Marital status Married 11 02.8%
Unmarried 384 97.2%

Residence Hostel 374 94.7%
Home 21 05.3%

Highest family Education Graduation or above 312 79.0%
>10 but no graduation 48 12.2%
<10 12 03.0%
Unknown for both parents 19 04.8%
Unknown for one parent with other 4 01.0%
parent not a graduate

Age (years) Mean (SD) 20.9 19

Family income in INR (n=314) Median (IQR) 52000 40000-80000

Family size (n=385) Median (IQR) 5 4-5

TABLE 2 DISTRIBUTION OF CES-D SCORE AMONG THE STUDY PARTICIPANTS (N=395)

CES-D Score Male n (%) Female n (%) Total n (%) \

<5 11 (27.5%) 29 (72.5%) 40 (100%)
6-10 41 (37.6%) 68 (62.4%) 109 (100%)
11-15 42 (41.6%) 59 (58.4%) 101 (100%)
16-20 25 (37.3%) 42 (62.7%) 67 (100%)
21-25 12 (31.6%) 26 (68.4%) 38 (100%)
26-30 12 (60.0%) 8 (40.0%) 20 (100%)
31-35 4 (40.0%) 6 (60.0%) 10 (100%)
36-40 5 (71.4%) 2 (28.6%) 7 (100%)
>40 2 (66.7%) 1(33.3.%) 3 (100%)
Total participants with CES-D score > 16 60 (15.2%) 85 (21.5%) 395 (100%)

TABLE 3 ASSOCIATION OF SELECTED VARIABLES WITH DEPRESSION AMONG STUDY PARTICIPANTS (N=395)

Variable Description Depression OR (CI) P value
Yes No

Gender Female 85 156 0.85 (0.56- 1.30) 0.520
Male 60 94

Addicted to smartphone Yes 76 90 1.96 (1.29-2.97) 0.002
No 69 160

Break up Yes 28 33 1.57 (0.91-2.73) 0.105
No 117 217

Compare with sibling Yes 32 32 1.93(1.12 -3.31) 0.023
No 113 218

Chronic disease Yes 19 11 3.28 (1.51-7.10) 0.003
No 126 229

Compare with friend Yes 64 72 1.95 (1.27-2.99) 0.003
No 81 178

Death in Family Yes 24 39 1.07 (0.62-1.87) 0.920
No 121 211

Depressed Friend Yes 66 89 1.51 (0.99-2.29) 0.066
No 79 161

Divorce/ separation of parents Yes 4 2 3.52 (0.64-19.45) 0.270

No 141 248
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Failure in a major exam (last 1 year) Yes 13 27 0.81(0.41-1.63) 0.680
No 132 223

Financial crisis (last 1lyear) Yes 15 14 1.95(0.91-4.2) 0.120
No 130 236

Hospitalization of any family member Yes 67 84 1.7 (1.12-2.58) 0.017
No 78 166

Residence (usual) Home 9 12 1.31(0.54-3.19) 0.710
Hostel 136 238

Parental pressure for academic reason Yes 16 16 1.81(0.88-3.75) 0.150
No 129 234

Addicted to smartphone (SAS-SV) Yes 74 99 1.59 (1.05-2.40) 0.035
No 71 151

TABLE 4 ASSOCIATION OF QUALITY OF LIFE OF MEDICAL STUDENTS WITH DEPRESSION ON CES-D SCALE
Quality of life domain Participants BREF Score (0-100) ‘P’ value*

Mean SD Median IQR Range
Physical domain All (n=395) 65.25 14.87 69 56-75 13-100
No Depression 68.65 13.05 69 63-81 19-100 <0.001
Depressed 59.40 16.00 63 50-69 13-100
Psychological domain All (n=395) 61.83 15.15 63 50-69 13-94
No Depression 66.82 12.42 69 56-75 31-94 <0.001
Depressed 53.22 15.60 56 44-63 13-94
Social Relationship domain All (n=395) 59.09 13.35 69 50-75 0-69
No Depression 62.01 10.76 69 56-69 19-69 <0.001
Depressed 54.06 15.73 56 50-69 0-69
Environmental domain All (n=395) 63.77 13.47 63 56-75 19-100
No Depression 66.46 12.42 69 63-75 19-100 <0.001
Depressed 59.15 13.98 63 50-69 25-94

*Kruskal Wallis test

TABLE 5 DETERMINANTS OF DEPRESSION ON CES-D SCALE AMONG MEDICAL STUDENTS AT A MEDICAL
COLLEGE

Variable aOR Cl Coeff. P value
Chronic disease (Y/ N) 1.82 0.71-4.70 0.599 0.216
Comparison with friends (Y/N) 1.85 1.12-3.05 0.615 0.016
Family education (<10/ 10-12/ Graduation) 1.02 0.99-1.04 0.017 0.243
Financial crisis (Y/N) 2.16 0.84-2.31 0.771 0.110
Hospitalization of family member (Y/N) 141 0.85-2.31 0.341 0.179
Smartphone addiction on SAS-SV (Y/N) 0.67 0.39-1.17 -0.396 0.159
Parental pressure on academics (Y/N) 0.48 0.19-1.22 -0.733 0.124
Physical domain score (BREF) 0.97 0.95-0.99 -0.028 0.008
Psychological domain score (BREF) 0.95 0.93-0.97 -0.050 <0.001
Self-reported smartphone addiction (Y/N) 1.60 0.93-2.76 0.471 0.089
Social Relationship domain score (BREF) 0.97 0.95-0.99 -0.032 0.001

Constant 5.877
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