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Competency‑based medical 
education (CBME) curriculum and 
its effect on prevalence of anxiety, 
depression and stress amongst medical 
undergraduates
Ashish Goel1, Yashendra Sethi1, Arsalan Moinuddin2, Desh Deepak1, 
Priyanka Gupta1

Abstract:
BACKGROUND: A growing body of literature now identifies higher levels of anxiety, depression, and 
stress among medical students as a distinct mental health domain. The competency‑based medical 
education (CBME) curriculum was introduced to revamp the existing curriculum with an aim to garner 
constructive impact on the mental health of undergraduate medical students. As such, we sought 
to draw comparisons between the mental health of medical students, studying the old (2018 batch) 
and the new (2019 batch) medical education systems in India.
MATERIALS AND METHODS: We designed a survey that contained structured questions 
pertained to anxiety (HAM‑A, GAD‑7), depression (HAM‑D, BDI), and stress (PSS) amongst medical 
undergraduate students of 2018 and 2019 batches at the Government Doon Medical College (GDMC), 
Dehradun, India.
RESULTS: Contrasting the 2018 and 2019 batches, the introduction of CBME resulted in a significant 
two‑fold decrease in moderate anxiety, as exhibited by both HAM‑A (6.0 vs 3.0, P = 0.016) and 
GAD‑7 (3.5 vs 1.0, P = 0.037) scales, although no significant change in mild and severe anxiety, and 
overall depression (BDI: P = 0.05, HAM‑D: P = 0.05) or stress (PSS: P = 0.86) was found.
CONCLUSION: The CBME system has made a significant impact on the mental health of 
undergraduate medical students for anxiety, albeit its effect on depression and stress remains 
equivocal. Future studies are warranted to compare the effect of CBME in other undergraduate and 
postgraduate courses across the country to help predict the psychological impact of the newfangled 
CBME education system.
Keywords:
Anxiety, competency‑based medical education (CBME), depression, medical students, stress

Introduction

The Indian undergraduate medical 
degree, that is, Bachelor of Medicine 

and Bachelor of Surgery (MBBS) is one of 
the most challenging curricula globally, 
both in terms of syllabi volume and work 
intensity. Students who pursue this course 
feel challenged as they are expected to 

perform well throughout the course’s 
duration—five years, which sometimes 
has a negative impact on their mental 
health, as evinced by 358 suicides amongst 
medical students between 2010 and 2019; 
approximately 7 out of 10 deceased were 
less than 30 years of age.[1] A growing body 
of literature now identifies higher levels 
of anxiety, depression and stress among 

Address for 
correspondence:  

Dr. Ashish Goel, 
Department of Physiology, 
Government Doon Medical 

College, Dehradun, 
Uttarakhand, India.  

E‑mail: dr.ashishgoel2012 
@gmail.com

Received: 19‑04‑2022
Accepted: 13‑06‑2022
Published: 26-11-2022

1Department of 
Physiology, Government 

Doon Medical College, 
Dehradun, Uttarakhand, 

India, 2Vascular 
Health Researcher, 

Department of Sports 
and Exercise Physiology, 

School of Sport and 
Exercise, University of 

Gloucestershire, UK

Original Article

Access this article online
Quick Response Code:

Website:
www.jehp.net

DOI:
10.4103/jehp.jehp_564_22

How to cite this article: Goel A, Sethi Y, Moinuddin A, 
Deepak D, Gupta P. Competency-based medical 
education (CBME) curriculum and its effect on 
prevalence of anxiety, depression and stress amongst 
medical undergraduates. J Edu Health Promot 
2022;11:380.

This is an open access journal,  and articles are 
distributed under the terms of the Creative Commons 
Attribution‑NonCommercial‑ShareAlike 4.0 License, which 
allows others to remix, tweak, and build upon the work 
non‑commercially, as long as appropriate credit is given and 
the new creations are licensed under the identical terms.

For reprints contact: WKHLRPMedknow_reprints@wolterskluwer.com

[Downloaded free from http://www.jehp.net on Friday, January 6, 2023, IP: 195.195.4.180]



Goel, et al.: CBME curriculum and its effect on mental health of medical undergraduates

2	 Journal of Education and Health Promotion | Volume 11 | November 2022

medical students as a distinct mental health domain. 
For instance, Alvi et al.[2] reported that 47.7% students 
suffered from anxiety, 35.1% depression, and 24.37% 
faced both, at some point of time during their MBBS 
tenure. A  similarly high level of stress  (49.9%) was 
reported by Oura et al.[3] amongst 475 medical students, 
with as many as 20.8% having severe stress irrespective 
of their age and gender. Altogether, MBBS students often 
have their work cut out when they find themselves in 
the vicious cycle of mood disturbances, peer pressure, 
cut‑throat competition and fear of missing out at various 
junctures during their course.

To address the shortcomings related to the mental 
health of students in the current education system, the 
National Medical Commission  (NMC), the governing 
body of the medical education system in India, has 
conceptualized the idea of a competency‑based 
medical education (CBME) system. They define it as an 
outcome‑based approach to design, implement, assess, 
and evaluate students based on organizing a framework 
of competencies rather than the existing traditional 
model where educational objectives rely profoundly 
on predetermined competencies. These competencies 
are framed with an intent to amass teaching and 
assessment methods which can facilitate progressive 
development.[4] Specifically, CBME introduced a 
one‑month foundation course before MBBS to nurture 
students for the Indian health care system, medical ethics 
and to impart training in language, communication, and 
time management. CBME’s novel attitude, ethics and 
communication (AETCOM) module is meant to inculcate 
the knowledge, attitudes, and values that are essential to 
function appropriately and effectively as a first‑contact 
physician for the community and being relevant at the 
same time globally. They have integrated horizontal 
and vertical teachings to allow students to get a better 
understanding and application of theoretical knowledge, 
and introduced clinical learning from first year onwards 
to learn the implications of their acquired knowledge 
base. The revised course is offered in fifty‑two months 
in lieu of fifty‑four months, reducing the duration of the 
second year of MBBS to one year (previously it was one 
and a half), and thus shuffling forensic medicine and 
preventive and social medicine one year ahead, that is, 
to the third year–I and –II respectively. Together, the 
new system is aimed at improving medical education in 
terms of learning and assessment, clinical applicability, 
and mitigating academic burden.[5]

Aims and hypothesis
The newly introduced CBME is expected to ameliorate 
mood symptoms amongst medical students. To the best 
of our knowledge, no previous study utilized psychiatric 
measurement scales to link mental health with the 
MBBS curriculum. As such, our study sought to draw 

comparisons between the mental health of medical 
students studying the old system (2018 batch) and the 
new system (2019 batch). Specifically, the aims were (1) 
to contrast the frequency distribution of mental health 
scales (HAM‑A, GAD‑7, BDI, HAM‑D, and PSS) amongst 
students of 2018 and 2019 batches, and (2) to compare and 
analyze these scales using suitable statistical techniques.

Materials and Methods

Study design and setting
This cross‑sectional study was reported in accordance 
with the Strengthening the Reporting of Observational 
Studies in Epidemiology (STROBE) Statement, that is, the 
guidelines for reporting observational studies.

We incorporated a cross‑sectional, observational study 
design to carry out this survey. Data was collected 
by using a Google Form–based questionnaire which 
was administered through a WhatsApp invitation to 
complete an electronic survey. It contained structured 
questions pertaining to anxiety, depression, and stress 
among medical undergraduates at Government Doon 
Medical College (GDMC) in North India. It comprised 
of validated scales for anxiety, depression, and 
stress [Supplementary File 1].

Study participants and sampling
The students of 2018 batch studying as per the old 
system and 2019 batch studying as per the new CBME 
system at GDMC were included for the study. Out of 
an approximately 350 students attending the school, 
a total of 214 (61.14%) responded to the survey by the 
collection date of 30 May 2021. A purposive sampling 
technique was used and sample size was calculated 
using the G*Power software; the sample size for this 
study was calculated as 210–225 participants in order 
to reach the desired statistical power: β > 0.80; α < 0.05 
[Supplementary File 2]. Recruitment: MBBS students 
were recruited from the GDMC between 15 March 2021 
and 25 March 2021. Inclusion Criteria: Both English‑ and 
Hindi‑speaking students aged 17 to 25  years of both 
genders attending first‑ and second‑professional classes 
at the GDMC were included. Exclusion Criteria: Students 
who habitually indulged in substance use and/or having 
bipolar disorders, severe conduct disorder and autism 
spectrum disorders were excluded from the study.

Data collection tools
1. Anxiety
a)	 The Hamilton Anxiety Rating Scale  (HAM‑A): It 

consists of 14 items assessing symptoms related to 
anxiety. Each item of HAM‑A is scored between 
0  (not present) to 4  (severe); the final score 
ranges from 0 to 56. A score of <17 indicates mild 
anxiety, 18–24 mild‑to‑moderate anxiety, and 
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25–30 moderate‑to‑severe anxiety. Total scores were 
employed in the final analysis with higher scores 
reflecting severe anxiety

b)	 Generalized Anxiety Disorder Assessment (GAD‑7): 
The initial scale was developed as a thirteen‑item scale 
but was subsequently reduced to a seven‑item scale 
called the GAD‑7. The seven‑item scale reports scores 
from 0 to 3 on all the questions and investigates how 
often the patient gets into trouble as assessed by seven 
different anxiety symptoms during the last two weeks. 
The response options include “not at all,” “several 
days,” “more than half of the days,” and “almost 
daily,” scored as 0, 1, 2, and 3, respectively. Scores of 5, 
10, and 15 are correspondingly taken as cut‑off points 
for mild, moderate, and severe anxiety, respectively. 
GAD‑7 assumes an excellent sensitivity of 89% and a 
specificity of 82% for generalized anxiety disorders.

2. Depression
a)	 Hamilton Depression Rating Scale  (HAM‑D): 

It was used to identify and facilitate the 
measurement of the depth of depression. 
HAM‑D cons i s t s  o f  twenty‑one  i t ems 
(seventeen of them used in this study) to assess 
symptoms related to depression. Nine items in 
HAM‑D are scored between 0 and 4, and the other 
eight are scored between 0 and 2, with a total score 
range between 0 and 52. The severity of depression 
is classified as per the patient score result into 
normal  (0–7), mild depression  (8–13), moderate 
depression  (14–18), severe depression  (19–22), 
and very severe depression (≥23). The total scores 
were used in the final analysis with higher scores 
suggesting severe depression.

b)	 Beck Depression Inventory (BDI): To measure the 
degree of depression, we used the 21‑item Beck 
Depression Inventory scale. Each question inquires 
the respondent’s particular symptoms and changes 
in mood in the past week on a four‑point scale 
(from 0 to 3), with a total range of 0 to 63. Scores of 
1–10 are interpreted normal, 11–16 as mild mood 
disturbance, 17–20 as borderline clinical depression, 
21–30 as moderate depression, 31–40 as severe 
depression), and above 40 as extreme depression.

3. Stress
a.	 Perceived Stress Scale  (PSS): To measure stress, 

we used the Perceived Stress Scale (PSS). It is a 
measure of the “degree to which situations in 
one’s life appraised as stressful”. It taps on how 
unpredictable, uncontrollable, and overloaded 
respondents find their lives, and also queries 
about current level of experienced stress. The 
questions in this scale ask about the feelings and 
thoughts during the last month. Each item on the 
PSS is rated on a five‑point scale, ranging from 
never stressful (0) to almost always stressful (4). 

PSS‑10 scores are obtained by reversing the scores 
on the four positive items; for example, 0 = 4, 1 = 3, 
2 = 2, etc., and then summing across all 10 items. 
Scores around 13 are considered average whereas 
scores of 20 or higher are considered as high stress.

Ethical consideration and consent to participate
A self‑explanatory  invitation to participate was 
presented electronically to each of the participants. 
All of the participants gave their informed consent to 
participate in the research outlined in the consent form 
with full knowledge of possible benefits and risks of 
participation. Participants consented by ticking “Agree”, 
indicating their agreement to provide their feedback 
for this research study. The study was done within the 
regulations codified by the Declaration of Helsinki and 
was approved by the Institutional Review Board (IRB) 
of Government Doon Medical College, Dehradun, 
Uttarakhand, India (IRB# IEC/GDMC/2020/76).

Statistical analysis
Statistical Package for the Social Sciences  (SPSS) 
version 27.0 version for Windows was used for these 
analyses. The data of sample size 214 were first 
qualitatively assessed using demographic analysis and 
normality assumptions  (Kolmogorov–Smirnov and 
Shapiro–Wilk tests) and then analyzed quantitatively 
using Mann–Whitney U test contrasting the overall 
median scores of the implicated mental health scales.

Results

Demographic analysis
A dataset of 214 students of 2018 and 2019 batches was 
analyzed (49.5% male and 50.5% female). Overall, the 
sample consisted mostly of students in the age group 
of 19–22 years.

Normality assumptions
The statistical results for the normality for both 
groups  (2018 and 2019 batches) showed significant 
departures from normality for all five measured mental 
health scales as the results of the Kolmogorov–Smirnov (P) 
and Shapiro–Wilk (P) tests were significant (P < 0.001). 
However, as the sample size in each group was more 
than 30, according to the central limit theorem, instead of 
relying on the Kolmogorov–Smirnov and Shapiro–Wilk 
tests, we used advanced quantification methods such as 
histogram and probability plots to confirm normality. 
Together, the data was found to be skewed to the left 
side and was thus handled using the Mann–Whitney U 
test (median scores).

Anxiety
Between the 2018 and 2019 batches, we found that the 
2019 batch had a higher prevalence of mild anxiety on 
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both HAM‑A (87.87 vs 91.21) and GAD‑7 (54.54 vs 72.97), 
but a significant two‑fold reduced prevalence for 
moderate anxiety, again both on HAM‑A (10.60 vs 5.40) 
and GAD‑7 (43.93 vs 22.97) scales [Table 1]. To further 
explore its potential effect, a non‑parametric analysis 
was performed, which revealed that the 2019 batch 
exhibited an overall reduced anxiety than the 2018 
batch, as exhibited by the significant decrease in median 
scores (HAM‑A: 6.0 vs 3.0, P = 0.016 and GAD‑7: 3.5 vs 
1.0, P = 0.037) [Figure 1].

Depression
Contrasting the 2018 and 2019 batches, there was no 
change in mild, moderate, and severe depression on 
BDI, but a slight, non‑significant increase in both mild 
(92.42 vs 94.59) and moderate depression (3.03 vs 3.37) 
using HAM‑D scale in both the batches [Table 1]. However, 
the non‑parametric analysis using Mann–Whitney U 
test revealed similar median scores for 2018 and 2019 
batches both on the BDI (1.0 vs 1.0, P = 0.05) and HAM‑D 
scales (2.0 vs 2.0, P = 0.05) [Figure 1].

Stress
As presented in Table  1, comparing the 2018 and 
2019 batches, there was a small increase in both 

Table 1: Analysis of scores of scales of anxiety 
(HAM‑A, GAD‑7), depression (HAM‑D, BDI), and stress 
(PSS) for batches 2018 and 2019
Mental Health 
Scales

Batch ‑ 2018 
(Frequency %)

Batch ‑ 2019 
(Frequency %)

HAM‑A
Mild 87.87 91.21
Moderate 10.60 5.40
Severe 1.51 3.37

GAD‑7
Mild 54.54 72.97
Moderate 43.93 22.97
Severe 01.51 01.51

BDI
No 100 100
Mild/Moderate 0 0
Severe 0 0

HAM‑D
Mild 92.42 94.59
Moderate 3.03 3.37
Severe 4.54 2.02

PSS
Low 12.12 16.89
Moderate 83.33 79.05
High 4.54 3.05

HAM‑A (mild anxiety=8‑14; moderate=15‑23; severe = ≥24); GAD‑7 (Cutoff 
points of 5, 10, and 15 might be interpreted as representing mild, moderate, 
and severe levels of anxiety on the GAD‑7, respectively); BDI (measures of 
0‑9 indicates that a person is not depressed, 10‑18 indicates mild‑to‑moderate 
depression, 19‑29 indicates moderate‑to‑severe depression and 30‑63 
indicates severe depression.); HAM‑D (10‑13 indicates mild anxiety; 14‑17 
mild‑to‑moderate; >17 moderate‑to‑severe); PSS (0‑13 indicates low stress; 
14‑26 moderate stress; 27‑40 high perceived stress)

low  (12.12 vs 16.89) and moderate  (83.33 vs 79.05) 
PSS scores in contrast to a decrease in high PSS scores 
(4.54 vs 3.05). However, follow‑up, non‑parametric 
Mann–Whitney U test analysis found these differences 
to be non‑significant (P = 0.86).

Discussion

In our study, we observed that the CBME system made a 
significant impact on the mental health of undergraduate 
medical students for anxiety, albeit its effect on 
depression and stress remained equivocal.

Anxiety
We observed that both HAM‑A and GAD‑7 scales 
reported that symptoms of anxiety were more 
prevalent in the 2018 batch than in the 2019 batch, 
with most students perceiving these symptoms in the 
mild‑to‑moderate range [Table 1]. Our findings are in 
line with those of Junaid et al.[6] and Alvi et al.[2] who 
observed that anxiety prevailed amongst 40% and 
47.7% medical students respectively. Also, a point to 
note is that higher year of study and lower academic 
grades were found to be associated with elevated 
perception of anxiety. In a recent systematic review of 
44 observational studies examining anxiety, depression 
and stress among Indian medical students, it was 
found that pooled prevalence rate of anxiety as 34.5%.[7] 
The recently designed CBME, introduced from 2019, 
presumably altered the examination criteria to reduce 
the overall burden, and thus resulted in mitigating 
anxiety levels [Table 1].

Figure 1: Bar chart comparing median mean scores of HMA‑A, GAD‑7, BDI, 
HAM‑D, and PSS
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Depression
The current study found that the prevalence of 
moderate‑to‑severe depression decreased from about 
7% to 5% after introduction of CBME; however, HAM‑D 
showed that depression was still common in the milder 
form. Surprisingly, BDI scoring reported no evidence 
of change in moderate or severe depression, which 
hints at the differential interpretation of measurement 
scales. Utilizing the BDI, a meta‑analysis of 16 studies 
on depression percentage, reported a wide range of 
variation, 11.7%–71.3%, in medical students with almost 
2/5th of them harboring mild‑to‑moderate depression.
Depression has been seen to be more prevalent in the first 
year of MBBS as stated in study by Pandey et al.[8] who 
reported higher HAM‑D scores in first year MBBS 
students than second and third year students. Likewise, 
Puthran et  al.[9] found that first year students had the 
highest rate of depression  (33.5%) which gradually 
reduced to approximately 20% in the subsequent years. 
Interestingly, the current study reported contradictory 
findings of elevated depression in second year students 
than the first year students. The improvement in 
depression score could be attributed to better student 
involvement and increased interest toward studies in 
the new system due to integrated and applied teaching 
and introduction of clinical and case‑based material from 
the first year itself.

Stress
Our study, utilizing PSS, showed that stress was widely 
prevalent among medical students. Interestingly, we 
found a minor fall in moderate stress in the 2019 batch. 
Previous studies have shown a progressive increase 
of stress symptoms during the first two years of 
study. Also, stress was found to be greater during the 
second and third year of study, with academic factors 
being the major contributor in instigating stress. Supe 
et al.,[10] utilizing the Zung depression scale, reported 
73% perceived stress whereas Brahmbhatt et  al.,[11] 
using the PSS scale, showed 42.5% stress among 
medical students. This difference in the perceived 
stress percentage between the two scales, although 
in different student groups, could potentially be 
explained on the basis of perception of significant life 
events. For instance, two individuals could have the 
exact same experiences in their lives during a certain 
time period; however, depending upon their stress 
perception, the total score could put one of them in 
the low stress category and the other in the high stress 
category. The most common sources of stress were 
related to academic and psychosocial concerns with the 
standout sources of stress being identified as staying 
in a hostel, high parental expectations, vastness of 
syllabus, tests and exams, lack of time, and facilities for 
entertainment.[12] The recently introduced CBME system 
aims at improving the academic involvement of medical 

students and offering a calm assessment environment. 
Still, we found some ambiguity and equivocalness in the 
mental health parameters of these students. However, 
in the long‑term once the students and the faculty 
members get acquainted with the changes and imbibe 
the novel curriculum well results will get more defined.

Consortium between medical education and 
mental health
Although medical schools are perceived to have a relaxed 
and enjoyable environment, in reality they are extremely 
hectic and competitive, with students experiencing 
massive stress most of the time; for example, the stress of a 
long course duration, academic accolades, and consistent 
performance expectation in clinics. For instance, almost 
one‑third of the medical student fraternity suffers from 
depression, with a noticeable prevalence of around 
30.6%.[13,14] The same paradigm applies for high stress 
levels as well, which may have negative impact on the 
cognitive functioning and learning ability of medical 
school students.[15] This significant rise in depression 
and stress together over the past two decades often 
went unnoticed. The MBBS students face a higher 
toll on mental health compared to their peers.[16] The 
medical school, which may be thought to have relaxed 
and enjoyable environment, actually misses that and 
medical students experience immense pressure, such 
as the stress of the long duration of schooling, academic 
pressure and the stress of clinics.[17] A meta‑analysis of 
167 cross‑sectional and 16 longitudinal studies from 43 
countries examining the association between medical 
education and mental health reported 27.2% prevalence 
of either depressive symptoms or clinically diagnosed 
depression amongst medical students with almost 11.1% 
having suicidal ideation and 15.7% seeking psychiatric 
treatment. Although, prevalence of these symptoms 
vary as per the country,[18,19] the core determinants of 
these mood disorders such as age, gender,[14,20]  class or 
grade,[14] ethnicity,[21,22] stage of learning,[23,24]  length of 
schooling,[25] attitude toward future career,[26,27] academic 
pressure,[28] addictions like smoking and alcoholism,[29] 
financial pressure and loans remain overly constant 
across all of these studies.

Study limitations and recommendations
The limitations of our study need to be addressed to 
best conceptualize our results. Firstly, our findings 
were generalized to only the first and second year 
undergraduate medical students and could not be 
extended to other students. Secondly, the use of 
online questionnaire to collect data creates both a 
response bias and a recall bias. Finally, we did not 
stratify our data based on gender which can potentially 
skew our results. Also, our study lacked a suitable 
comparison control group, which may misconstrue 
our findings, and we considered this limitation whilst 
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contextualizing our interpretation. Since CBME was 
implemented nationwide at the same time, we didn’t 
have any other choice than to purposely recruit the 
2018 batch as our control group. Our reasoning was 
that this recruitment was our best possible bet, both 
in terms of study design methodology and being 
generalizable across gender and different age groups 
and batches.

Conclusion

The purpose of this study was to draw comparisons 
about the mood disorders of MBBS students between 
the old and new competency‑based MCI curriculum 
comparing data in batches of 2018  (studying per the 
old system) and 2019  (studying per the new system). 
Noticeably, we found that the CBME system has been 
successful in decreasing prevalence of anxiety among 
early career undergraduate medical students, although 
ambiguity persists for depression and stress mental 
health scales that could probably improve with time 
when both the faculty members and the students adapt 
better to the revised system. In conclusion, considering 
the significant outcomes of our study, we believe that 
we are adequately powered to conclude that the CBME 
system has had a significant and positive impact on 
the mental health of undergraduate medical students, 
at least for anxiety, although we recommend future 
studies to include more robust comparison group as 
control. Moreover, the future studies are warranted to 
compare the effect of CBME in other undergraduate and 
postgraduate courses across the country to help predict 
the psychological impact of the newfangled CBME 
education system.
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