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Perceived stress among undergraduate medical students

ORIGINAL ARTICLE

Perceived stress among undergraduate medical students and
its association with learning strategies and academic
performance in Medical College Kolkata, India

Background: Stress is an inevitable and important part of being a
medical student. Present study explores perceived stress among
undergraduate medical students and the correlation of stress with
learning strategies and academic performance.

Method: This descriptive cross-sectional study was carried out at
Medical College Kolkata, India. The target population was
undergraduate medical students from phase Il and III. Participants’
learning strategies was measured using the modified Approaches
to Learning Medicine (mALM) questionnaire. The stress level of the
students was determined by Perceived stress Scale (PSS 10).
Academic performance was measured in terms of percentages
scored in the last MBBS examination. Data were analysed using
SPSS version 21. Frequencies and percentages were calculated for
categorical variables and measures of central tendency and
dispersion was calculated for continuous variables. Differences of
mean were tested by independent samples t-test. Correlation was
tested by Pearson correlation test.

Results: There were 136 students enrolled in the study; and 129
(94.8%) students scored above 60% in their last MBBS examination.
Mean PSS score of the participants was 19.4+ 4.17. One hundred
and twenty-three (90.4%) students were found to have moderate
stress. Deep learning approach was significantly more for MBBS
Phase III students (p=0.003). However, perceived stress had no
significant correlation with either learning strategy (p=0.916) or
academic performance of students (p=0.309).

Conclusion: Perceived stress was found to be high among
undergraduate medical students in the present study. However,
any particular learning style or academic performance was not
found to be associated with stress.
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INTRODUCTION

METHODS

Stress is an inevitable part of being a student; it motivates and
stimulates learning. However, chronic, intense stress can
arouse feelings of fear, uselessness, anger, incompetence and
guilt. If not managed correctly, stress can lead to depression,
substance abuse, relationship problems, anxiety, and suicide
(1). High levels of stress have been reported among medical
students which can obstruct their learning by impairing their
concentration, problem-solving and decision-making skills
(2, 3). Dyrbye et al. proposed a literature-based interactive
model of perceived stress among medical students that
identified personal and medical factors as determinants of
student distress. Personality traits or coping strategies,
setbacks in personal life, workload, curriculum, ethical
conflicts, impaired academic performance, a decline in
empathy or medical errors as well as their interaction were
viewed as determinants and consequences of the stress level
(4). Among curriculum-related factors, Burger and Scholz
have reported an association between medical students’
learning styles and emotional well-being; however, a study
from Thailand reports no association between learning style
and perceived stress (5,0).

Exploring the association between learning style and stress
becomes complicated in absence of any consensus to
measure learning styles. Different instruments have been
used to assess the learning styles of medical students, the
common ones being Kolb’s experiential learning theory,
visual-aural-read/write-kinesthetic (VARK) questionnaire,
Honey and Mumford questionnaire, standard approaches
and study skills inventory for students (ASSIST) questionnaire,
index of learning styles questionnaire, Biggs’s Revised Two-
Factor Study Process Questionnaire (R-SPQ-2F) and modified
approaches to learning questionnaire (mALM) (5-11).
Conflicting result is reported for the association between
perceived stress and academic performance as well. While a
higher level of stress was found to be associated with poor
academic performance among medical students of Lahore,
another study from Sri Lanka reports no such association
(12,13).

The interplay between perceived stress, learning approaches
and academic performance remains unclear. The use of too
many complex research instruments makes it difficult to
draw a conclusion from similar studies. The present
researchers aimed to further explore stress, learning and
percentage of marks with validated, simplified, and sensitive
questionnaires with results that can be compared.

At the institutional level, studies like ours can help to identify
problem learners and establish intervention programs for
medical students. This may also help to modify teaching
methodology to enhance students’ learning abilities.

The primary objective of this research was to identify the level
of perceived stress and to find the correlation between
perceived stress with learning strategies and the academic
performance of the respondents. The secondary objective
was to find the association between subscales of learning
styles with the gender, academic phase, medium of
education in school and board of schooling and academic
performance.

Participants and procedures

This descriptive cross-sectional online survey was carried out
at Medical College Kolkata, India. The study inclusion
criterion was undergraduate medical students of phases II
and III studying at this college. As this study was an online
survey, students with unavailable or erroneous email IDs
were excluded.

Considering a-priori perceived stress level of 46.3% among
undergraduate medical students as reported in a study by
Chowdhury et al, (14) o of 0.05% and absolute error of 10%,
the sample size was calculated as 96. Considering 25% non-
response for online survey, the sample size was corrected to
121. Data about participants’ demographics and educational
backgrounds were collected using a self-reported online
questionnaire using google forms ®. Link to the form was
mailed to 160 randomly selected students from a list of
eligible students, using computer-generated random
numbers. Responses were accepted from the dates 27.04.22
to 15.05.22. Reminders were sent twice to improve the
response rate. The form asked for information on
demographic  variables, learning strategy, academic
performance, and perceived stress.

According to the new Graduate Medical Education
Regulations (GMER) implemented in India since 2019, the
Bachelor of medicine and surgery (MBBS) program
comprises of three phases viz phase [, II, IIl with a summative
MBBS exam at the end of each phase. Phase II students had
passed 1st MBBS exam in anatomy, biochemistry and
physiology; while phase III students had passed 2nd MBBS
exam in pathology, pharmacology, microbiology and forensic
medicine and toxicology. The pass marks for these exams are
50%, 75% or higher is excellent performance and recognised
as honours. The exams are conducted by the West Bengal
University of Health Sciences (WBUHS) (15).

Measurement

Learning strategy was measured using the 19-item mALM
questionnaire. The mALM questionnaire composed of eight
items related to deep strategies (DS) — (four items for
“Relating Ideas” and four items for “Understanding”) and 11
items related to surface strategies (SS)- (seven items for
“Minimizing Scope of Study” and four items for
“Memorization”). All the items were scored using a Likert
scale ranging from one to five, representing “strongly
disagree” to “strongly agree,” respectively. The score for
each deep and superficial strategy was calculated separately
by taking the average score of all items included under the
strategy.

Confirmatory factor analysis (CFA) gave a two-factor model
of items related to deep strategies and surface strategies. The
factor loading values ranged from 0.59 to 0.92, suggesting
suitable factor loadings. The values of average variance
explained (AVE) and composite reliability (CR) for two
factors of mALM ranged from 0.52 to 0.79 and 0.77 to 0.95,
respectively, demonstrating acceptable construct validity and
reliability (11).

The stress level of the students was determined by the 10-
item perceived stress scale (PSS) which is a global measure
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of stress that individuals experience in their daily lives.
Student’s response was coded and scored on a Likert scale
ranging from zero to four, representing “never” to “very
often”. Scores ranging from 0-13 were considered low stress,
scores ranging from 14-26 moderate stress, and scores
ranging from 27-40 were high perceived stress (16).
Validation study on PSS has shown this instrument to be valid
among medical students with Cronbach’s alpha of 0.865
indicating good internal consistency (18).

Academic performance was measured in terms of the
percentage of marks scored in the last MBBS examination
conducted by WBUHS.

Variables included in the study were:

Outcome variables- Three categories based on perceived
stress- low stress, moderate stress and high stress and 2
categories based on learning strategy- deep learning strategy
and superficial learning strategy, for which co-variability was
tested with academic performance;

Predictor variables- Age, sex, academic performance, year of
MBBS study, residence, living arrangement, medium of
schooling, academic board of schooling, parental education,
and occupation.

Data analysis

Data were analysed using SPSS version 21. Missing data were
excluded from the analysis. Frequencies and percentages
were calculated for categorical variables and mean and
standard deviation (SD) was calculated for PSS and mALM
scores. Differences of means across subgroups for DS and SS
were tested by independent samples t-test. Correlation
between learning approach, stress and academic
performance was tested by Pearson correlation test.

Table 1. Socio-demographic profile of respondents

(n=136)

RESULTS

A total of 136 students were included in the final analysis
which was a response rate of 85%. The socio-demographic
characteristics of the participants have been described in
table 1. The age group of the students ranged between 19
and 28 with a mean age of 21.26 and a standard deviation of
1.67.

In this study 123 (90.4%) students were found to have
moderate stress, 9 (6.6%) had low stress, and 4 (2.9%)
students had high stress (Figure 1).

High Low stress
stress 6.6%
2.9%

Characteristics

Gender

Year of MBBS study

Religion

Category

State of origin

Residence

Living
accommodation

Type of family

Father’s education

Mother's education

Choice of medicine

Medium of education

in school

Board of schooling

Parents in medical

profession

Relationship status

Male
Female
Phase II
Phase IlI

Hindu
Muslim

Christian
General
OBC
SC
ST

West Bengal

Outside West
Bengal

Urban
Rural
Living with parents
Hostel
Rental
Nuclear family

Joint family

Graduation and
above

Below Graduation

Graduation and
above

Below Graduation
By own interest
Parental influence
Random choice
English
Bengali
Hindi
State board
CBSE
CISCE
International board
Yes
No
Single
Engaged

Frequency
(Percentage)

93 (68.4)
43 (31.6)
99 (72.8)
37(27.2)
116 (85.3)
17 (12.5)
3(2.2)
91 (66.9)
19 (14.0)
20 (14.7)
6 (4.4)
132 (97.1)
4(2.9)
87 (64.0)
49 (36.0)
50 (36.8)
77 (56.6)
9 (6.6)
118 (86.8)
18 (13.2)

106 (77.9)
30 (22.1)
78 (57.4)

58 (42.6)
100 (73.5)
16 (11.8)
20 (14.7)
84 (61.8)
51 (37.5)
1(0.7)
59 (43.4)
46 (33.8)
30 (22.1)
1(0.7)
22 (16.2)
114 (83.8)
130 (95.6)
6 (4.4)

Figure 1. Distribution of study participants according to
their perceived stress level (n=136)
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The mALM and PSS scale variables were tested for normality
of distribution by Kolmogorov-Smirnov test and the variables
were found to be normally distributed. This allowed the
present researchers to conduct further parametric analysis.
The mean LS score of the participants on the mALM scale was
64.58= 5.74. The mean and SD of PSS score was 19.4 and
4.17. The internal consistency of DS, SS, LS and perceived
stress scale (PSS) as measured by Cronbach’s alpha were
0.81, 0.65, 0.57, and 0.67 respectively.

Regarding academic performance, out of 136 students, 128
(94.8%) scored above 60 % in their last MBBS examination,
while 7 (5.2%) students reported having obtained >75% marks.

In this study perceived stress had no significant correlation

with either LS (Pearson Correlation= -.009, p=0.916) or
academic performance of students (Pearson Correlation= -
.088, p=0.309) (Table-2).

The independent sample t-test for difference of mean of DS
and SS with phases of MBBS, gender and academic factors is
shown in Table 2. MBBS Phase II students were less likely to
have a deep learning approach with a significantly lower item
mean (p=0. 003). Surface learning on the other hand was
higher for students coming from state boards (as opposed to
pan-Indian boards) and lower for those with English medium
schooling. However, either DS or SS means did not differ
significantly with participants’ gender or academic
performance (Table-3).

Table 2. Correlation between perceived stress of MBBS students with their learning approaches and academic performance

(n=136)
Characteristics  Correlation statistics Overasll;fsrnlng
. Pearson Correlation -0.009
Perceived stress . .
Sig. (2-tailed) 0.916

Deep learning Surface learning Academic
approach approach performance
-0.119 0.079 -0.088
0.169 0.362 0.309

Table 3. Difference of mean for subscales of learning approaches between gender, phases of MBBS , board and medium of
education in school and academic performance subgroups (n=136)

0.472
0.503

0.478
0.434

0.476
0.437

0.435
0.528

0.464
0.491

0.431
0.476

0.484
0.469

0.479
0.412

Number Item mean sSD
Deep learning approach score
Male 93 4.0
Female 43 4.02
Surface learning approach score
Male 93 2.98
Female 43 2.89
Deep learning approach score
MBBS phase Il 99 3.94
MBBS phase IlI 37 421
Surface learning approach score
MBBS phase Il 99 3.00
MBBS phase 111 37 2.85
Deep learning approach score
State board 59 3.96
Others(CBSE/ CISCE) 77 4.05
Surface learning approach score
State board 59 3.06
Others(CBSE/ CISCE) 77 2.87
Deep learning approach score
English medium 84 4.06
Others 52 3.94
Surface learning approach score
English medium 84 2.87
Others 52 3.09

t p 95%ClI SE
-.216 829 -195,.157 089
1.028 306 -.081,.258 0.086
-3.051 003%* - 451, -.096 0.09
1.65 0.101 -.029,.323 0.089
-1.026 0.307 249,079 0.083
2.357 02* 029,.343 079
1.393 0.166 -.049,.285 084
-2.645 .009%* -371, -.053 080
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t p 95%ClI SE
-1.750 .082 -.305,.019 .082
1.246 0.215 -.058,.257 .08

Table 3. Continued
Number Item mean SD

Deep learning approach score

Low performer 72 3.94 0.52

High performer 64 4.09 0.422
Surface learning approach score

Low performer 72 3.00 0.459

High performer 64 2.90 0.47
*p <0.05; ** p<0.01 level (2-tailed). SD- Standard deviation, Cl- Confidence interval, SE-Standard error

DISCUSSION

This study reports a higher inclination of undergraduate
medical students toward a deep learning approach which
was significantly more pronounced among phase III MBBS
students. Most of the students also had moderate stress on
the PSS10 scale. However, stress was neither correlated with
their learning approach nor with students’ academic
performance.

The present study had a higher proportion of male
respondents (68.4% versus 54%) compared to a study
conducted in Nepal (10). In this study contrary to the
present study findings deep approach was lower for higher
MBBS levels. The difference could be due to the
comparison of 1st and second-year medical students,
whereas in the present study the researchers compared 2nd
and 4rth year medical students (phase II and phase III in
the Indian scenario).

The mean PSS score in this study compared favourably
(19.4 versus 19.51) with a study by Behzadnia et al. and also
the median stress score of 17 among undergraduate
students of UK. (17, 18) Higher perceived stress was
reported for health science students compared to
agricultural or business streams in an Ethiopian study (19).
In the study by Behzadnia et al. deep learning approach was
lower among the 2nd year undergraduate medical students
compared to the 1st year students but it again increased
among the 5th-year undergraduate medical students. In
agreement with our study findings, perceived stress was
unrelated to learning approaches. Further, they identified
social ~stressors including teaching and learning
environment stressors being related to surface learning.
Another study among medical students on learning
preferences using  visual-aural-read/write-kinaesthetic
mode (VARK) questionnaire too had no association with
PSS score (6). Similar to the present study, learning styles
did not differ across gender in a study by Bin Eid A et al.
and it was also not related to academic achievement in a
study by Taheri M et al. (20, 21).

Instead of PSS, when an instrument perceived medical school
stress scale (PMSS), specific for medical students was used,;
age, gender and PMSS scores emerged as predictors for
grades. Nevertheless, PMSS scores had a weak correlation
with exam grades (22).

Other than academic pressure at the medical schools the

COVID-19 pandemic might have contributed to increased
distress among medical students as reported in an Australian
study, where 81% of students were concerned about the
impact of the pandemic on their study (23).

Limitations of our study were cross-sectional design,
inclusion of students from a single medical college and self-
reported responses. An entry-level ranking system followed
by Indian medical colleges can result in the pooling of
meritorious students in the preferred colleges. The present
study site was a top-ranked state college and hence could
have reported higher adoption of deep learning approach by
the respondents.

Even though there is a high prevalence of stress among
medical students, which specific factors that contribute to
this finding remain unclear. However, it can be concluded
from this study that any particular learning approach was not
associated with stress. Academic performance was not
associated with stress either. Whether a high level of
background distress related to the pandemic scenario acts as
a confounder needs to be explored by further studies.
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