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ABSTRACT

Introduction: Globally, the prevalence of psychological distress is
alarmingly high and increasing among medical students at different
phases of their training. Signs and symptoms of mental distress
have also been observed in first-year entrants. Psychological
distress can significantly hinder students’ ability to retain and
apply knowledge.

Aim: To assess changes in stress levels and academic
performance among undergraduate medical students after the
first term of medical education, compared with their levels at
entry into the medical course.

Materials and Methods: A longitudinal, observational study
was conducted from July 2015 to February 2016 at the
Department of Physiology, Maulana Azad Medical College, New
Delhi, India. A total of 168 newly admitted students (97 male,
71 female) participated voluntarily. Data were collected using
self-reported questionnaires, including a sociodemographic
profile and the General Health Questionnaire (GHQ-12), in two
sessions: the baseline session (at the end of the first week in
medical college) and the follow-up session (at the end of the
first-term exams). Academic performance was assessed at
baseline by the percentage of marks secured in the best four
subjects in the Class 12 examination, and at follow-up by the
percentage of marks secured in combined Physiology theory
and practical. Attendance was calculated as the percentage of
theory and practical classes attended in Physiology. Data were
analysed using Statistical Package for the Social Sciences
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(SPSS) version 20.0; Student’s t-test, Pearson’s correlation and
Multivariate Analysis of Variance (MANOVA) were employed.
For all analyses, p<0.05 was considered significant.

Results: The mean age of students was 18.51+0.90 years. There
was a significant increase (p<0.001) in GHQ-12 scores at follow-
up compared with baseline. The prevalence of stress was 14.3%
at baseline and 64.3% at follow-up. Stress levels increased
significantly at follow-up compared with baseline (p<0.001).
Academic performance decreased significantly at follow-up
compared with baseline (p<0.001), where the baseline measure
was the percentage secured in Class 12. The mean attendance
at the end of the first-term examination was 86.12+5.44%. There
was a significant correlation between attendance and academic
performance at both baseline (r=0.236; p<0.01) and follow-up
(r=0.444; p<0.001). MANOVA revealed an overall significant
effect of gender (p<0.01) and exercise (p<0.05) on the combined
dependent variables. There was a significant main effect of
gender on the percentage of marks secured in both Class 12
(p<0.001) and the first-term exam (p<0.05).

Conclusion: There was an overall deterioration in general
psychological well-being, as indicated by a significant increase
in mean GHQ-12 scores at follow-up. The prevalence of
psychological distress and stress levels increased significantly,
whereas academic performance declined significantly at follow-
up. Continuous counselling is required to identify stressors and
promote coping strategies to help students manage stress more
effectively.
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INTRODUCTION

Psychological distress refers to a state of emotional discomfort
that can result from various stressors, challenges, or life events. It
includes feelings of anxiety, depression, frustration, or overwhelming
pressure that impact an individual’s mental well-being. This distress
can affect a person’s thoughts, behaviour and ability to function
effectively in daily life [1].

In the last two decades, an increase in the prevalence of
psychological morbidity among medical students has been reported
by various studies across the world. A recent meta-analysis shows
that 30.3% of medical students self-reported experiencing a range
of psychological and behavioural problems [2]. Symptoms of
anxiety [3], depression [4], burnout [5] and even suicidal ideation [6]
have been observed among medical students at different phases
of their training [7]. Moreover, the mental health of these students
tends to deteriorate over the course of their medical training [8,9].
Several factors, such as academic pressure, workload, social
challenges and personal issues, have been implicated in causing
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psychological distress in medical students [10]. Furthermore, signs
and symptoms of mental distress have been observed early, even
among psychologically healthy students, during their initial years of
medical school [11].

Academic performance is a key indicator of success in educational
programmes, primarily measured through exams. While exam results
may not always reflect students’ true knowledge, they remain the
most feasible way to assess cognitive abilities, especially in tertiary
institutions where tests are conducted regularly, culminating in a final
examination.Inmedicaleducation, wherelarge volumes ofinformation
must be processed, psychological distress can significantly hinder
students’ ability to retain and apply knowledge. In a recent study
by Kim HN, a negative correlation between stress and academic
performance was observed among postgraduate medical students
[12]. Chunhong H et al., reported that the academic performance
of medical undergraduates decreased significantly with increasing
depressive symptoms and perceived stress. In the same study, they
also demonstrated that the psychological health of postgraduate
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students tends to deteriorate as the semester progresses [13].
However, a few studies have shown that, at mild levels, stress may
be associated with better working memory [14], which, in turn, can
enhance learning ability and cognitive performance [15].

Another growing area of concern in higher education is absenteeism
from university teaching sessions, which has significant negative
impacts on students, peers and teaching staff [16]. Students
experiencing psychological distress may feel physically and
emotionally drained, which can lead to increased absenteeism
from classes, lectures and clinical placements. This absenteeism,
particularly in clinical education, can have a compounding negative
effect on academic outcomes, as students miss important learning
experiences and fall behind in coursework [17]. Surprisingly, limited
research has explored the relationship between psychological
distress and attendance in medical education.

The present study is grounded in the transactional model of stress
and coping, which posits that stress arises from an imbalance
between perceived demands and available resources [18]. Stress
occurs when students perceive academic demands as overwhelming
and feel they lack the resources to cope. This triggers emotional
and physiological responses that negatively impact both academic
performance and attendance. Effective coping strategies, such as
time management and relaxation techniques, play a crucial role in
managing stress. Students with better coping skills tend to perform
better academically and maintain better attendance. Prolonged
exposure to academic stress without adequate coping resources
may lead to chronic stress, which in turn may negatively affect long-
term academic performance and attendance. Studying psychological
distress, academic performance and attendance together may
provide a better understanding of how these factors interact in the
unique context of medical education and help prevent long-term
academic and psychological consequences in budding doctors.

Hence, the present study was conducted with the objective of
assessing changes in stress levels and academic performance
of undergraduate medical students after the first term of medical
education, compared with their levels at the time of entry into
the medical course. The second objective was to evaluate the
interrelationship between stress scores, academic performance
and attendance percentage in these medical students.

H.: There is no significant difference in the stress levels and academic
performance of undergraduate medical entrants at entry and after
the first term of medical education.

H,: There is a significant difference in the stress levels and academic
performance of undergraduate medical entrants at entry and after
the first term.

MATERIALS AND METHODS

The present longitudinal, observational study conducted from July
2015 to February 2016 in the Department of Physiology, Maulana
AzadMedical College, New Delhi, India. Approval fromthe Institutional
Ethics Committee was obtained prior to the commencement of the
study (FNo./11/IEC/MAMC/2011/147). The purpose of the study
was fully explained to the participants and written informed consent
was obtained.

Sample size calculation: In a recent meta-analysis, the prevalence
of stress in medical students was reported to be 30.3% [2]. At a
95% confidence level and taking the prevalence of stress as 30%,
with a 10% relative error, the minimum estimated sample size was
81, using the formula:
n=Zo’pxq /L2

where n=sample size; Zo=1.96 (the standard normal variate
corresponding to a 5% significance level); p=prevalence of
stress=30% (0.30); g=1 — p (0.70); and L=relative error (10%=0.10).
Considering a 25% attrition rate in prospective studies, the final
sample size was estimated at 101.
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Inclusion and Exclusion criteria: Newly admitted first-year
undergraduate medical students who had just begun attending
classes at the institute and who volunteered and provided written
informed consent were included in the study. Both male and female
students were eligible. Students who had attended classes for
more than one week at the institute were not included. Students
who returned forms with unanswered questions or did not report
for the follow-up session were excluded. Students with a history
of any chronic medical ailment or medication, sleep disorders, a
psychiatric history, previous drug abuse, or the use of antipsychotic
drugs were also excluded from the study.

Participants: Of the 250 newly admitted first-year undergraduate
medical students, 217 volunteered to participate. A total of 21
students returned forms with unanswered questions and 28 did
not report for the follow-up session; these were excluded from the
study. The final number of participants included was 168 (male=97,
female=71). Anonymity was maintained by assigning each student
a random identification number and strict confidentiality was
ensured.

Study Procedure

Data collection: Data were collected using self-reported
questionnaires (in English) in two sessions: (i) baseline—at the
end of the first week of medical college; and (i) follow-up—at the
end of the first-term examinations (approximately four months
after the commencement of classes). Paper-based questionnaires
were distributed to students during breaks in their teaching
schedules. Completing the questionnaire took about 15 minutes
and the completed questionnaires were collected on the same
day. Participation was voluntary and did not affect progression
in the medical course. At baseline, participants completed two
questionnaires: a case study form and the GHQ-12 [19]. At the
follow-up session, only the GHQ-12 was administered.

Case study form: The case study form was developed based on
a review of the relevant literature. To ensure content validity, it was
examined by an expert in sociology. A pilot study was conducted
on a small sample of 10 second-year students. The goal of the pilot
study was to test the clarity and feasibility of the questionnaire, not to
measure the actual outcome; hence, second-year students served
as an appropriate proxy group. The form consisted of two parts:
the first part collected data on the participant’s sociodemographic
profile, including gender, age, mother tongue, place of residence
after admission to college and whether they engaged in regular
exercise (at least 150 minutes per week of moderate exercise). The
second part comprised questions on the medium of instruction and
the percentage of marks obtained in the best four subjects in the
higher secondary examination.

General Health Questionnaire (GHQ-12): The 12-item GHQ-
12 is one of the most widely used tools to measure stress levels
in the general population. It was chosen because of its well-
established validity among student groups and the information it
provides about general mental health problems [20]. The GHQ-12
is designed to assess general psychological well-being, focusing
on overall psychological distress, emotional problems and social
dysfunction. Its broad applicability allows it to capture a wide range
of psychological states, encompassing stress, anxiety, depression
and other emotional issues that students may experience during
their academic life. Academic stress often manifests through
emotional, cognitive and social strains (such as anxiety about
exams, relationship problems with peers, or feeling overwhelmed
by assignments), which can be captured by the GHQ-12 due to its
focus on overall psychological distress.

The 12-items on the GHQ-12 represent 12 manifestations of stress.
The scale consists of six positively worded items and six negatively
worded items. The six positive items used a 4-point Likert scale with
response options: O=better than usual, 1=same as usual, 2=less
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than usual and 3=much less than usual. The six negative items also
used a 4-point Likert scale: O=not at all, 1=no more than usual,
2=more than usual and 3=much more than usual. Total scores
range from O to 36. Mean scores were calculated using the Likert
method [21], which provides a more nuanced, continuous measure
of distress severity.

Prevalence estimates were calculated using the standard binary
scoring of 0-0-1-1 for each item (minimum score O, maximum score
12). A GHQ-12 cutoff score of 4 has high sensitivity and specificity
[19,22]. Therefore, participants with a GHQ-12 score of 4 or higher
were considered to have significant stress in this study. Stress
was graded as follows: mild, 4-6; moderate, 7-9; and severe, 10-
12. Cronbach’s alpha coefficient for the GHQ-12 in this sample
was 0.77. The binary scoring method was used to identify cases
(presence/absence) of psychological distress.

By applying a dual approach using both scoring methods, the
study classified participants based on the prevalence of distress
while also capturing variations in symptom intensity. This enhanced
both the clinical and statistical interpretability of the results. No
scores from the two methods were mathematically combined.
Rather, each method was analysed separately and findings were
interpreted in parallel.

Academic performance: Academic performance at baseline was
assessed by the percentage of marks secured in the best four
subjects in the higher secondary (Class 12) examination; a language
paper was compulsorily included among these four subjects.
At the follow-up session, academic performance was assessed
by the percentage of marks secured in the first-term physiology
examination. Marks obtained in the written theory paper and the
practical examination (maximum 100 each) were added. A single
percentage was calculated by dividing the total marks obtained
(theory + practical) by the maximum possible marks (200) and
multiplying by 100. This facilitated comparability with the percentage
of marks from the higher secondary examination.

Attendance: Attendance in both theory and practical physiology
classes was recorded from the beginning of the term to the first-term
examination. Combined attendance percentage was calculated as
total classes attended divided by total classes held across theory
and practical classes.

STATISTICAL ANALYSIS

The data was analysed using Statistical Package for Social Sciences
(SPSS) version 20.0 for Windows (SPSS, Inc., Chicago, lllinois,
USA). All data collection forms were given serial numbers. Data were
entered, checked for errors in data entry, explored and cleaned. A
reliability analysis of GHQ-12 for the present study was conducted
by calculating Cronbach’s alpha internal consistency coefficients
using the data from all participants. Descriptive statistics in the form
of mean+Standard Deviation (SD) was calculated for the continuous
data. Categorical data was expressed as frequency and percent
and statistical difference was calculated using Chi-square (x?) test.
Baseline and follow-up values were compared by using student’s
paired t-test. Correlations between variables were calculated using
Pearson’s correlation test. Multivariate Analysis of Variance (ANOVA)
was done with sociodemographic characteristics as independent
variables and GHQ-12, academic performance and attendance as
dependent variables. A p-value of <0.05 was considered significant
for all analyses.

RESULTS

Sociodemographic characteristics of the participants: The
mean age of participants was 18.51+0.90 years (range: 17-22
years). A total of 97 students were male (58.8%) and 71 were female
(42.2%). The mother tongue of the majority was Hindi (91.6%) and
the medium of instruction in school was English (97.1%). Only 18%
of the participants were hostellers, while the rest were day scholars.
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More than 85% of the participants were not doing any form of
regular physical exercise [Table/Fig-1].

Characteristics n (%)
Age (in years) (Mean+SD) 18.51+0.90 years
Male 97 (568.8)
Gender
Female 71 (42.2)
Hindi 154 (91.6)
Mother tongue English 2(1.19)
Others 12(7.14)
Hindi 5(2.9)
Medium of education
English 163 (97.1)
Day scholar 121 (72)
Stay
Hostler 47 (18)
Yes 25 (14.8)
Exercise
No 143 (85.2)

[Table/Fig-1]: Sociodemographic characteristics of all the study participants

(N=168).

General Health Questionnaire (GHQ-12): There was a statistically
significant increase in the GHQ-12 total score, as well as all
individual item scores, at the follow-up session compared with the
baseline session [Table/Fig-2]. Among 168 subjects, the prevalence
of stress at baseline was 14.3%, meaning that 24 subjects had a
GHQ-12 score >4 by the binary method, while 144 (85.7%) had
GHQ-12 scores of 0-3 and were considered normal. In contrast, at
follow-up, the prevalence of stress was 64.3%, with 108 subjects
having a GHQ-12 score >4 by the binary method, while 60 (35.7%)
had scores of 0-3 and were considered normal. A Chi-square test
showed a significant increase in stress levels at follow-up compared
with baseline (x?=130.64, p<0.001) [Table/Fig-3].

Parameters Baseline Follow-up t value p-value
GHQ-12 11.83+4.74 | 15.866.43 | -11.36 | <0.001
Q1 Been able to concentrate | s 645 | 0934055 | -617 | <0.001
on what you are doing
Q2 Lost much sleep over 1.48:0.65 | 1.83:047 | -7.69 | <0.001
worry
Qg Felt that you are playing a | 74 650 | 1.03:049 | -6.38 | <0.001
useful part in things
Q4 Felt capable of making | g4 50 | 118066 | -7.78 | <0.001
decisions about things
Q5 Felt constantly under 1.23:0.51 | 1.67£063 | -9.30 | <0.001
strain
QBFeltyoucoudnot 1 45 554 | 1474083 | -384 | <0.001
overcome your difficulties
Q7 Beenabletoenjoyyour | 7, 58 | 096:0.83 | -3.88 | <0.001
normal day to day activities
Q8 Beenabletofaceyour | g5 647 | 1761084 | -13.85 | <0.001
problems
Q9 Been feeling unhappy or | 4 35 575 | 1704068 | -537 | <0.001
depressed
Q10 Been losing confidence | 4 4,056 | 1434095 | -5.11 <0.001
in yourself
Q11 Been thinking of yourself | ) a5 553 | 098:0.65 | -2.32 0.021
as a worthless person
Q12 Been feeling reasonably
happy, all things 0.63+0.62 | 0.87+059 | -5.31 <0.001
considered

[Table/Fig-2]: A 12-item General Health Questionnaire (GHQ-12) scores in both
study sessions (N=168).

Value presented as mean+SD; Mean+SD: paired sample t-test; Test applied: t-test, Statistically
significant: p<0.001

The mean GHQ-12 total scores for both males and females
increased significantly (p<0.001) at follow-up compared with
baseline. Female subjects scored significantly higher than male
subjects at follow-up [Table/Fig-4]. Among 97 male subjects, the
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Baseline Follow-up
GHQ severity n (%) n (%) Chi-square | p-value
Normal (0-3) 144 (85.7%) 60 (35.7%)
Mild (4-6) 10 (6%) 69 (41.1%)
<0.001
Moderate (7-9) 10 (6%) 34 (20.2%)
Severe (10-12) 4(2.3%) 5 (3%)

[Table/Fig-3]: Severity of stress based on GHQ-12 scores (given in brackets) by
binary method in both study sessions.

Values are frequency (percent): Chi-square test; Test applied- Chi-square test statistically signifi-

cant - p<0.001

Subjects Baseline Follow-up p-value
Male (n=97) 11.68+4.29 14.66+5.78 <0.001
Female (n=71) 12.03+5.31 17.51+6.92 <0.001
p-value 0.640 0.004

[Table/Fig-4]: Gender-wise scores of 12-item General Health Questionnaire (GHQ-
12) in both study sessions (N=168).

p-Mean+SD: Paired sample t-test; P'- Mean+SD: Independent sample t-test between male and
female subjects

baseline prevalence of stress was 10.3% (10 had a GHQ-12 score
>4 by the binary method). Among 71 female subjects, the baseline
prevalence of stress was 19.7% by the same criteria. At follow-up,
the prevalence of stress in male and female subjects was 58.8%

and 71.7%, respectively [Table/Fig-5].
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Multivariate analysis: A two-way MANOVA was conducted with
sociodemographic characteristics as the independent variables
and GHQ-12 score, academic performance and attendance as
the dependent variables. The observed covariance matrices of the
dependent variables were equal across groups (Box’s M=112.45;
p=0.073). The MANOVA revealed an overall significant effect
of gender (p=0.001) and exercise (p=0.038) on the combined
dependent variables [Table/Fig-10].

Although only Class 12 percentage and exercise were statistically
significant in the univariate analyses (p<0.05), other variables—
mother tongue and medium of education—were retained in the
multivariate model regardless of their univariate significance. This
was done because these variables have known theoretical or
empirical relevance to academic performance and psychological
stress. Therefore, the multivariate model was developed to adjust
for possible confounding effects and to better understand the
independent contribution of each predictor.

There was a significant main effect of gender on the percentage
of marks secured in both Class 12 (p<0.001) and the first-term
examination (p=0.036). However, exercise had a significant main
effect only on the percentage of marks secured in Class 12
(p=0.002). No significant main or interaction effects (p > 0.05) of the
other independent variables were observed on any of the dependent
variables [Table/Fig-11].

GHQ severity
Session Gender Normal Mild Moderate Severe Chi-square p-value
Baseline Male n (%) 87 (89.7) 7(7.2) 2(2.1) 1(1.0)
8.63 0.035
Female n (%) 57 (80.3) 3(4.2) 8(11.3) 3(4.2)
Follow-up Male n (%) 40 (41.2) 39 (40.2) 16 (16.5) 2(.1)
0.24 0.237
Female n (%) 20 (28.1) 30 (42.2) 18 (25.3) 3(4.2)

[Table/Fig-5]: Gender-wise distribution of severity of stress based on GHQ-12 scores by binary method in both study sessions.

Chi-square test

Academic performance: The mean percentage of marks secured
in the first-term examination decreased significantly (p<0.001)
compared with the mean percentage secured in the best four
subjects in the higher secondary (Class 12) examination (baseline
session). Male subjects achieved a significantly higher mean
percentage of marks in both Class 12 and the first-term examination
compared with female subjects [Table/Fig-6].

Baseline Follow-up
% of marks n (%) n (%) Chi-square p-value
<50% 1(0.6%) 87 (561.8%)
50-75% 15 (8.92%) 81 (48.21%)
45.03 <0.001
76-90% 66 (39.28%) Nil
>90% 86 (51.19%) Nil

[Table/Fig-7]: Academic performance of subjects based on their mean percentage

of marks at two study intervals (N=168).
Chi-square test, Statistically significant: p<0.001

Baseline Follow-up
Subjects (% in 12t) (% in 1%t Term) p-value
Overall (N=168) 87.17+9.03 49.13+11.35 <0.001
Male (n=97) 88.68+9.12 51.02+9.78 <0.001
Female (n=71) 84.84+9.16 47.77£10.36 <0.001
p-value 0.008 0.040

[Table/Fig-6]: Academic performance of the study subjects at two study intervals.

P-Mean+SD: Paired sample t-test; P"™- Mean+SD: Independent sample t-test between male and
female subjects

The participants who scored <50% at baseline were only 0.6%,
compared with 51.8% at the follow-up session. A significant
difference was observed in academic performance between baseline
and follow-up sessions (x?=45.03, p<0.001) [Table/Fig-7].

Attendance: The mean attendance percentage at the end of the
first-term examination (follow-up session) was 86.12+5.44. Only one
participant attended <60% of classes, while 95.8% had attendance
in the >75% category [Table/Fig-8].

There was a significant correlation (p<0.001) between GHQ-12
scores at baseline and at follow-up. There were no significant
correlations (p>0.05) between GHQ-12 scores and academic
performance or attendance. There was a significant correlation
(p<0.001) between attendance and academic performance at both
baseline and follow-up [Table/Fig-9].

% attendance in MBBS class n (%)
<60% 1(0.6%)
60-75% 6 (3.6%)
>75% 161 (95.8%)
[Table/Fig-8]: Attendance of all participants at follow-up session (N=168).
Academic
GHQ performance Attendance

Variables Follow-up | Baseline | Follow-up | follow-up
GHQ baseline r 0.424 0.014 -0.004 0.085

p <0.001 0.861 0.957 0.271
GHQ follow-up r -0.061 -0.063 0.034

p 0.433 0.420 0.665
Academic performance | r 0.529 0.236
baseline

p <0.001 0.002
Academic performance | r 0.444
follow-up

p <0.001

[Table/Fig-9]: Correlation of GHQ-12, academic performance and attendance at

study intervals session (N=168).
Pearson’s correlation test; -Pearson’s correlation coefficient; Statistically significant - p<0.001

Journal of Clinical and Diagnostic Research. 2025 Oct, Vol-19(10): CC05-CC11
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Independent Wilk’s Partial eta

variables [F Lambda squared p-value
Gender 4.552 0.870 0.130 0.001
Stay 1.253 0.960 0.040 0.287
Exercise 2.428 0.926 0.074 0.038
Mother tongue 0.516 0.967 0.170 0.879
Medium of education 0.922 0.971 0.029 0.469

[Table/Fig-10]: Multivariate analysis with sociodemographic characteristics as
independent variables and GHQ-12, academic performance and attendance as

dependent variables (N=168): MANOVA.
Test applied - MANOVA, Statistically significant: p<0.001

Partial
Independent Dependent eta
variables variables F (df1, df2) squared p-value
Gender GHQ baseline F (1, 11)=0.73 0.005 0.39
GHQ follow-up F (1, 11)=0.36 0.002 0.55
% in 12 F (1, 11)=17.63 0.102 <0.001
% in 1t term F (1, 11)=4.45 0.028 0.036
Attendance F@,11)=1.57 0.010 0.21
Stay GHQ baseline F (1, 11)=0.53 0.003 0.47
GHQ follow-up F (1, 11)=0.49 0.000 0.83
% in 121 F (1, 11)=3.66 0.023 0.06
% in 1t term F(1,11)=2.87 0.018 0.09
Attendance F@,11)=4.24 0.003 0.562
Exercise GHQ baseline F (1, 11)=0.46 0.003 0.50
GHQ follow-up F (1, 11)=0.76 0.005 0.38
% in 12" F(1,11)=9.63 0.058 0.002
% in 1%t term F (1, 11)=0.47 0.003 0.49
Attendance F (1, 11)=0.96 0.006 0.33
Mother GHQ baseline F (2, 11)=0.45 0.006 0.64
tongue GHQ follow-up F (2, 11)=0.48 0.006 0.62
% in 12" F (2, 11)=0.11 0.001 0.90
% in 1t term F (2, 11)=0.25 0.003 0.78
Attendance F (2, 11)=1.13 0.014 0.33
Medium of GHQ baseline F (1, 11)=0.50 0.003 0.48
education GHQ follow-up F (1, 11)=0.00 0.000 0.95
% in 121" F(1,11)=2.68 0.017 0.10
% in 1t term F(1,11)=1.25 0.008 0.27
Attendance F (1, 11)=1.10 0.007 0.30

[Table/Fig-11]: Univariate analysis for GHQ-12, academic performance and
attendance as dependent variables and sociodemographic characteristics as

independent variables N=168: Univariate ANOVA.
Test applied - MANOVA, Statistically significant: p<0.001

DISCUSSION

The present longitudinal study aimed to evaluate changes in
stress levels and their impact on academic performance and
attendance among undergraduate medical entrants over the first
semester. A key finding was an overall deterioration in the general
psychological well-being of students during the initial months of
medical education. This was indicated by a significant increase in
the GHQ-12 total mean score at follow-up, as well as increases
in the mean scores of all 12 GHQ items. Although increases
were evident across all items, relatively higher mean scores were
observed for three negatively worded items—*“lost sleep over
worry,” “been feeling unhappy or depressed,” and “felt constantly
under strain”—and for one positively worded item—“been able to
face problems.” These results are consonant with a prior study that
also reported sleep loss and a constant feeling of strain linked to
stress [22].

When the change in the prevalence of psychological distress
was examined, a significant increase was observed in the
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proportion of students scoring above the cut-off point (>4) during
the follow-up session compared with their baseline values. A total
of 65% of students had GHQ-12 scores at or above the threshold
at follow-up, indicating significant psychological distress. In
contrast, a significantly smaller percentage (15%) of students
scored above the cut-off point at baseline. These results are in
conformity with similar longitudinal studies in the literature that
highlight the high-stress environment of medical education and
its detrimental effects on students’ emotional and psychological
well-being [4,5,7]. The majority of students experienced mild to
moderate levels of stress. Although fewer than 3% fell into the
severe category of psychological distress, this nevertheless
corroborates the alarming rise in the global prevalence of
psychological morbidity consistently reported among budding
doctors [2-7].

In the current study, no significant difference in the overall GHQ-
12 score was found between genders at baseline. However, there
was a significant difference between genders at follow-up. This is
in concurrence with previous studies, in which female participants
scored significantly higher than male participants on the GHQ-
12 scale [22-25], indicating that, while both genders experienced
academic stress, females more frequently exhibited symptoms
such as sleep disturbances, emotional exhaustion and reduced
academic confidence. It is worth noting that, in the present study,
a significant difference in the severity of psychological distress was
observed between male and female participants both at entry and
at the end of the first semester in medical college. At baseline, only
10.3% of males had psychological distress, compared with 19.7%
of females. At follow-up, psychological distress was observed in
71.7% of females, compared with 58.8% of males. Together, these
findings point to a more nuanced relationship between stress
levels and how stress is experienced and expressed by males and
females.

The academic performance of undergraduate medical entrants
declined significantly at the four-month follow-up compared with
baseline values. Additionally, there was a significant positive
correlation between academic performance and attendance
percentage. These findings are consistent with previous
studies that have shown a positive relationship between class
attendance and academic success [16,26]. Attending classes
regularly critically influences learning, which, in turn, contributes
to significantly better academic performance [27]. On the other
hand, poor attendance has been identified as a significant barrier
in undergraduate medical education [28]. However, in the current
study, a significant decline in the percentage of marks scored
in the first semester was evident despite the fact that almost alll
(>95%) students regularly attended classes and had a requisite
attendance percentage of >75%. These findings suggest the
importance of external pressures in shaping student behaviour,
particularly in structured academic environments like medical
college, where attendance and performance are closely monitored.
Fear of being detained for insufficient attendance may be a
substantial motivator for attending classes in medical college. It
also indicates the need to provide a settling-in period for newly
admitted medical undergraduates so they can adjust to a rigorous
curriculum that demands high levels of cognitive ability and poses
physical, psychological and social challenges. Indeed, some of
these issues have been addressed in the new Competency-Based
Medical Curriculum (CBME), which came into force with the 2019
undergraduate batch [29]. It would be interesting to examine
outcomes from similar prospective studies with new MBBS batches
and compare them with studies like ours that were conducted
before CBME was implemented.

Correlational analysis did not reveal any significant association
between psychological stress and attendance or academic
performance at either baseline or follow-up. This suggests that
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psychological distress, though prevalent among students, may not
have a direct or linear relationship with objective academic outcomes
or classroom attendance, at least in the early phases of medical
education. However, the multivariate analysis of variance showed
significant main effects of gender and exercise on the combined
outcome variables (stress, academic performance and attendance).
Subsequent univariate analyses revealed that academic performance
was the most affected dependent variable. Specifically, gender had
a consistent effect on academic performance across both sessions,
suggesting that gender-based differences may persist throughout
early medical education. These differences could be attributed to
varying study habits, cognitive strategies, stress responses, or
social expectations across genders, as documented in previous
literature [5,9,10,22,23].

The role of exercise was significant only with regard to academic
performance in higher secondary examinations, indicating that pre-
admission academic achieverment may be positively influenced by
regular physical activity. This finding aligns with prior research showing
the cognitive benefits of exercise, including improved concentration,
memory and stress management, which may translate into better
academic outcomes during school years [28]. However, its lack of
a continued influence in the medical college setting may be due
to increased academic demands, time constraints, or reduced
engagement in physical activity once students enter the demanding
medical curriculum.

No significant main or interaction effects were observed for other
variables such as mother tongue, place of stay (e.g., hostel vs
home), or medium of education. This suggests that, among the
medical entrants studied, these demographic variables did not
contribute meaningfully to differences in stress levels, academic
performance, or attendance. This also reflects the relatively
homogeneous academic preparedness and language proficiency
of students admitted to medical college, regardless of these
background characteristics.

Overall, these findings highlight the complex interplay between
individual lifestyle factors (such as exercise), sociodemographic
variables (like gender), psychological distress, academic outcomes
and attendance. While psychological stress is prevalent, its lack
of a direct association with academic performance or attendance
suggests that other psychological and environmental factors may
influence how students are affected. Recognising and strengthening
these protective factors could be key to helping students thrive,
even under pressure.

Limitation(s)

The present study was based on self-reported information
provided by students. Thus, there is a risk of bias due to students’
interpretation of the questions. Another limitation is that the study
included academic performance and attendance only in the subject
of Physiology. Including marks and attendance from the other
two subjects in Phase | MBBS would provide a broader picture of
medical students’ performance.

CONCLUSION(S)
In conclusion, the present study shows that the psychological
health of medical students deteriorates during the first semester,
warranting early intervention. Addressing mental health concerns
from the outset of medical education is crucial. Medical institutions
must acknowledge the unique challenges students face during
their transition to the rigorous demands of medical training and
proactively implement supportive measures. Initiatives such as
stress management programmes, accessible counselling services
and structured peer support systems can play a vital role in helping
students manage stress effectively and maintain optimal academic
performance.
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