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Purpose: The second wave of COVID-19 devastated the medical sector on India and the 
government has implored medical students to aid the frontline workforce. This study aims to 
assess the knowledge, attitude and practice (KAP) of South Indian Medical students regard-
ing the COVID-19 pandemic and their career aspirations.
Patients and Methods: This is an online questionnaire based, cross-sectional study 
featuring a pre-validated questionnaire with a KAP section and a career aspiration survey 
section, which was distributed to South Indian medical schools between November and 
December 2020. Three hundred and four responses were included for analysis.
Results: Good knowledge levels were seen in 65.5% of participants, 51% had good attitude 
scores and 80.6% had good practice scores. The mean KAP score was 14.81 ± 1.77. 1.3% of 
the respondents had low level KAP scores, 57.2% had moderate level KAP scores and 41.4% 
of them had good level KAP scores. Majority aspired to continue post graduate medical 
training in Clinical medicine in India (n = 116, 38.2%), followed by Clinical Medicine 
outside India (n = 80, 26.3%). Students who chose “Research Work” (average rank [AR] = 
192.70), “Clinical Medicine outside India” (AR =173.64) “Undecided” (AR = 148.59) and 
“Clinical Medicine in India” (AR = 146.63) as career aspiration featured better KAP scores 
compared to those students who preferred non-clinical specialties (AR = 96.73) and or 
a career change (AR =76.69) (p = 0.001).
Conclusion: The KAP questionnaire revealed inadequate readiness amongst the majority of 
student participants. Targeted, structured educational interventions may be recommended in 
order to rapidly rectify the situation and deploy medical students to supplement the frontline 
workers in the COVID pandemic.
Keywords: career aspirations, COVID-19, graduate medical education, India, individual 
attitude, survey

Introduction
Life changed for all health professionals on February 11th 2020, when the World 
Health Organization designated the disease COVID-19,1 when severe acute respira-
tory syndrome coronavirus 2 (SARS-CoV-2) rapidly spread, resulting in an epi-
demic throughout China, followed by a catastrophic global pandemic as designated 
by WHO on March 11th, 2020. As of May 2021, globally over 157 million 
confirmed cases of COVID-19 have been reported.2 Medical students all over the 
world are in a limbo; forced into digital classrooms with little clinical exposure, and 
with no opportunity to help frontline workers for the lack of primary qualification. 
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But now, after several waves of the pandemic, their coun-
tries need them to aid their frontline workforce, but are 
they ready and is it fair to ask them do so?

With the impending total collapse of both the public 
and private health care sector during the second wave of 
the COVID pandemic in May 2021, the Ministry of Health 
and Family Welfare, Government of India has decided to 
conscript final year Bachelor of Medicine, Bachelor of 
Surgery (MBBS) medical students for supervised patient 
teleconsultations for asymptomatic and mildly infected 
patients while nursing students will be utilized for full 
time COVID ward duties.3 Unfortunately, to the best of 
our knowledge, there were no national guidelines on how 
to resume undergraduate medical courses, nor were there 
any specific mandates requiring medical students to be 
informed about COVID, so that they may supplement the 
frontline workforce when required. Medical colleges, left 
to their own devices, rapidly shifted to online platform- 
based learning which included the recently transformed 
“Competency based Medical education” curriculum.4 

This phenomenon, replicated globally, has significantly 
increased the stress levels amongst all medical profes-
sionals in training – medical students and post-graduate 
trainees alike.5,6 There is no publicly available data that 
evaluated the effectiveness of these online learning mod-
alities, in India – which has been mired by many 
challenges,4 and any focus on COVID-specific information 
is likely to vary greatly between medical schools. Other 
knowledge, attitude and practice (KAP) surveys done in 
North India revealed unsatisfactory levels of preparedness 
for COVID duties amongst medical students.7–10

However, most medical students already serve the role 
as an important source of health information for their 
family and friends. The time to call upon medical students 
to formally educate the public on the vital messages of 
COVID infection preventive strategies maybe advisable, 
provided they are adequately informed and trained.

With added responsibility comes added stressors. 
Clinical medicine has always been an epitome of both 
physically and mentally demanding career, especially dur-
ing the pandemic. It may also be perceived as a dangerous 
career option in the near future, evidenced by the ongoing 
incidences of violent assaults by bystander mobs, against 
health care workers in India and it may even cause medical 
students to abandon a career in medicine.11–14 Meanwhile, 
only a small fraction of students are involved in biomedi-
cal research in their undergraduate days and even less are 
reportedly confident in clinical research as a career 

option.15–17 A cross-sectional study from India reports, 
that those students with a higher academic acumen and 
those who concurrently involved in clinical research done 
outside the scope of their curriculum were more likely to 
take up research as a career option.18 However, early 
career researchers, with no access to a suitable patient 
population, have struggled immensely to conduct biome-
dical research as part of their clinical training, during the 
pandemic.6

This cross-sectional survey was designed to gauge the 
KAP of medical students in South India about COVID-19. 
This may help in estimating the clinical readiness of med-
ical students, who may have been limited by digital class-
rooms in the pandemic plagued academic year of 
2020.19,20 This is exemplified by a national survey of 
Indian medical students showed a prevalence of vaccine 
hesitancy to about 10%, due to several factors.21 This 
study aims to discuss if their skills can be used to aid an 
ailing nation and also describes their career motivations, 
aspirations and fears at this point in time. As a novel 
interest, this study will examine any correlations between 
the cumulative KAP scores of a particular student about 
COVID-19, and their aspirational career choice in the 
pandemic and post-pandemic era.

Materials and Methods
Participants
This study was conducted as a cross-sectional study via 
a Google Forms (Google Inc. USA) hosted questionnaire 
and survey, between November 1st and December 30th of 
2020 amongst medical Students pursuing MBBS in South 
Indian Medical Colleges. Students between the age of 17 
and 25 years of any gender, pursuing MBBS (medical 
undergraduate) courses, from any year of study (1st year 
to Internship) in south Indian territories/provinces (Kerala, 
Tamil Nadu, Karnataka, Andhra Pradesh, Telangana, 
Andaman & Nicobar Islands) were included. Students of 
allied medical professions such Dental, Allied or 
Alternative Medicine streams were excluded. South 
Indian origin MBBS students studying in colleges not 
situated in South Indian territories were excluded.

The ethical approval for the study protocol, informed 
consent form and the survey questionnaire was obtained 
from the Institutional Ethics Committee of Amrita Institute 
of Medical Sciences-Kochi, India (IRB-AIMS-2020-318). 
Participants were required to read through the comprehen-
sive informed consent form and subsequently volunteer to 
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be part of this study by pressing “Yes” option on the 
Informed Consent section on the 1st section of the pro-
vided Google Form. Participants were assured of anonym-
ity for their responses and encouraged to give authentic 
answers.

Assessment
The closed ended, multiple-choice questionnaire was created 
de-novo using Google Forms and was divided into three 
sections: 1) Demographics; 2) Knowledge (six items), 
Attitude (four items) and Practice (five items); and 3) 
Career Motivations, Pathway & Academic aspirations. The 
initial draft of the questionnaire was critiqued by four aca-
demic and clinical experts from the departments of Internal 
Medicine and Clinical Immunology at Amrita Institute of 
Medical Sciences, India, who are actively involved in under-
graduate medical education at the same institution. After 
suitable revisions were made according to the consensus of 
all expert opinions, the final questionnaire was validated, and 
underwent pilot testing in 30 medical students who were 
selected using simple random method to assess the reliability 
and to calculate the sample size of the study. Cronbach’s 
alpha coefficient was determined to be 0.74. The question-
naire is being attached to this manuscript as a Supplementary 
Material.

Medical students were purposively sampled using digi-
tal means from all over South India. Email requests to 
seven prominent south Indian institutional heads, and tar-
geted promotional campaign via WhatsApp messaging and 
Facebook groups were launched. Invitation to participate 
in the study were circulated in medical student groups with 
a response rate of 82% (out of 415 total members). From 
the pilot study conducted on 30 medical students of the 
author’s institution, the prevalence of primary outcome 
was detected within 25% respondents, with 5% margin 
of error and 95% confidence level. The sample size was 
calculated using the formula n ¼ z2 � p 1 � pð Þ � 22 

where p was the prevalence (25%), 2 was the margin 
of error (5%), z is the z score and n is the minimum 
sample size which was calculated to be 289. Of the total 
340 responses received, after filtering out duplicate 
responses or multiple responses from a single device, 
applying the inclusion and exclusion criteria, 304 
responses were considered for analysis.

Statistical Analysis
All responses were tabulated in MS Excel retrieved from 
Google Forms. This dataset was analyzed using IBM 

SPSS® Statistics version 26 (IBM Corp., Armonk, USA). 
Categorical data between the same groups were presented 
in terms of frequency count (n) and percentages (%). 
Continuous variable such the KAP score of students 
were subdivided into 3 categories for good level (score > 
15), moderate level (score of 10–15) and low level (score 
< 10) for assessing prevalence of each category. KAP 
variable, detected to be not normally distributed on 
a Shapiro–Wilk test (W = 0.959, df = 304, p <0.001), 
was preserved as continuous variable for correlation ana-
lysis and Kruskal–Wallis (ANOVA) tests was employed to 
detect the degree of association between career aspirations 
pathway and KAP score. Bonferroni correction was 
applied to significance values to account for the multiple 
simultaneous tests being done for the given alpha value. 
Average Rank (AR) of the various choices of students will 
be used to compare the direction of statistic difference 
between various career aspirations to KAP Scores 
(Higher AR indicates higher KAP score in that rank). 
When the data qualifies the assumptions of a Pearson’s 
Chi square test, the association will be reported with odds 
ratio (OR), 95% Confidence Interval (95% CI) and 
p values. P ≤ 0.05 was set as the threshold for statistical 
significance for all results.

Results
Three hundred and four participants had given their 
informed consent of voluntary participation, completed 
the questionnaire and hence, were included for analysis. 
The demographic characteristics of the participants are 
detailed in Table 1.

Knowledge, Attitude and Practices About 
COVID-19
Question-wise results of the Knowledge section are 
depicted in Table 2. The mean of the cumulative scores 
of the Knowledge section was 7 ± 1.48 (Range: 1–9). 
65.5% (n = 199) of the participants displayed good knowl-
edge levels. Question-wise results of the Attitudes section 
are depicted in Table 2. Willingness to work during the 
pandemic is depicted graphically in Figure 1. The mean of 
the cumulative scores of the Attitudes section was 4.92 ± 
1.15 (Range: 1–6). Only 51% (n = 155) of the participants 
displayed good attitude levels. Question-wise results of the 
Practices section are depicted in Table 2. The mean of the 
cumulative scores of the Practice section was 4 ± 0.77 
(Range: 1–5). 80.6% (n = 245) of the participants 
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displayed good practice levels. The mean of the cumula-
tive KAP scores of all the participant students were 14.81 
± 1.77. 1.3% of the respondents had low level KAP scores, 
57.2% had moderate level KAP scores and 41.4% of them 
had good level KAP scores.

As a result of interest, using the Mann Whitney U-test, 
the students who use medical journals to update them-
selves (AR = 169.24), independently showed statistically 
significant higher KAP scores compared to students who 
relied on other mediums to update themselves (AR 
=143.28, U = 12391.5, p = 0.013). Interestingly, 129 
students (42.4%) of students reported that they had 
engaged in research related activities and gained some 
research skills during the lockdown. Ninetey-four students 
(30.9%) reported that they had attended extra-curricular 

academic lectures and seminars conducted in online plat-
forms by expert clinicians and epidemiologists, represent-
ing academic institutions or physician fraternities such as 
the Indian Medical Association. These students had higher 
KAP scores compared to those who did not attend such 
seminars but the differences were not statistically signifi-
cant (AR = 167.79 vs. 146.55, U= 11119, p = 0.074).

Career Aspirations
Out of 304 students, 116 students (38.2%) aspired to 
continue medical training in “Clinical medicine in India” 
followed by “Clinical Medicine outside India” (n = 80, 
26.3%). Notably, 23.7% (n = 72) of students were unde-
cided about their future plans. Only a small fraction of 
students chose “Research work” (n = 15, 4.9%) and “Non- 
Clinical Specialty” (n = 13, 4.3%) as their aspiration 
currently. Eight students (2.6%) reported that they aspired 
for a career change. On further examination of these eight 
students, 75% were from private colleges and 50% from 
first year of study. Furthermore, non-ideal motivations to 
join the program such as expectations of high pay (OR = 
4.38, 95% CI = 0.98 to 19.37, p = 0.05) and family 
pressure to take up the profession (OR: 14.44, 95% CI = 
3.06 to 68.13, p = 0.0007) appeared to be positively 
correlated to the choice of career change.

Students of government medical colleges (GMC) when 
compared to private medical colleges (PMC), preferred to 
pursue “Clinical Medicine in India” (OR = 3.5229, 95% 
CI = 0.97 to 12.69, p = 0.054) whereas a significant 
proportion of PMC students preferred to pursue post- 
graduation in “Clinical Medicine outside India.” “Non- 
clinical specialty” was preferred by those students who 
did not report a desire to help others, as compared to 
those students who chose to pursue “Clinical Medicine in 
India” (OR = 8.62, 95% CI = 2.44 to 30.42, p = 0.0008). 
Interestingly, “Clinical Medicine training in India” was 
preferred by those students who reported joining the UG 
program with a desire in the elevation of their socioeco-
nomic class and those who did not have this motivation, 
were more likely to choose “Clinical Medicine training 
outside India” (OR = 3.91, 95% CI = 1.42 to 10.75, p = 
0.008). There seemed to be no statistical correlation 
between gender and current year of the study of the stu-
dents, to their choice of career aspirations.

KAP Scores and Career Aspirations
Using the Kruskal–Wallis test, a strong statistical signifi-
cance was detected between the KAP score and the career 

Table 1 Demographic Characteristics of the Study Population

Characteristics Participants  
(n =304)

Percentage (%)

Gender

Male 110 36.2
Female 191 62.8

Prefer not to say 3 1

Age (years) Mean (Age) = 20.45 ± 1.08 years

18 14 4.6

19 38 12.5

20 98 32.2
21 115 37.8

22 29 9.5

23 10 3.3

Year of study

1st Year 124 40.8

2nd Year 146 48.0

3rd Year 26 8.6
4th Year 6 2.0

Intern 2 0.7

State

Kerala 244 80.3
Karnataka 37 12.2

Tamil Nadu 17 5.6

Andhra Pradesh 5 1.6
Telangana 1 0.3

Government College or Private College

Government College 43 14.1

Private College 261 85.9
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choices of medical students (n = 304, H = 20.075, df = 5, 
P = 0.001) with “Research Work” and “Clinical Medicine 
outside India” featuring the best AR of KAP scores with 
192.70 and 173.64 respectively. “Undecided” and 
“Clinical Medicine in India” scored an AR of 148.59 and 
146.63 respectively. “Non-Clinical Specialty” and “Career 

Changes” scored poorly with AR scores of 96.73 and 
76.69 respectively. This is depicted graphically in 
a boxplot (Figure 2).

Upon further inspecting the associations between the 
student choices, students who had chosen “Research 
Work” (H = −116.012, AR = 192.70, p = 0.034) and 

Table 2 Knowledge, Attitude, Practice (KAP) Questionnaire Results

Questions: Knowledge (n = 304) Correct Response (%) Incorrect Response (%)

Q1. What is the name of the virus causing COVID-19 89.1 10.9
Q2. What is the mode of transmission of COVID-19? 72.7 27.3

Q3. What is the incubation period of COVID-19? 85.2 14.8

Q4. Is COVID-19 a zoonotic disease? 52.3 47.7
Q5. What distance is recommended by the government that you adhere to 

while social distancing?

33.6 66.4

Q6. Which are the symptoms you think are associated with COVID-19? 95.4 4.6

Questions: Attitude (n = 304) Respondents with Good 
Attitude (%)

Respondents with Poor 
Attitude (%)

Q1. What is your general attitude towards COVID-19? 95.7 4.3
Q2. How do you think the pandemic can be most effectively contained? 92.7 7.3

Q3. What would you do in your power as a medical student? 100 -

Q4. If you had been working during this pandemic, what would your possible 
course of action have been?

55.1 44.9

Questions: Practice (n = 304) Respondents with Good 
Practice (%)

Respondents with Poor 
Practice (%)

Q1. Do you follow the social distancing guidelines issued by your government? 96.7 3.3
Q2. How often do you wear a mask when going out? 92.4 7.6

Q3. If you were quarantined, what would you do? 89.8 10.2

Q4. For what reasons do you go outside? 86.1 13.9
Q5. How do you keep yourself updated? 35.6 64.4

Figure 1 Response to Section 2b Q4: If you had been working during this pandemic, what would your possible course of action have been?
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“Clinical Medicine outside India” as a career aspiration (H 
= −96.956, AR =173.64, p = 0.039), displayed statistically 
significant positive association and higher KAP scores, 
when compared independently to those students who 
opted for “Career Change” (AR = 76.69). Students who 
had chosen “Clinical Medicine outside India” also dis-
played statistically significant positive association and 
higher KAP values, when compared to students who 
chose “Non-Clinical Specialty” (H = −76.913, AR = 
173.64 vs. AR = 96.73, p = 0.046). A particular pairing 
of interest, which has been narrowly deemed statistically 
insignificant (P = 0.053), “Non-Clinical Specialty” (AR = 
96.73) when compared with “Research Work” (AR = 
192.70) should be considered a significant output none-
theless considering the large difference in AR between 
them. Detailed pairwise associations between career 
choices have been depicted (Figure 3).

A Kruskal–Wallis H-test showed that there was 
a statistically significant difference in KAP score between 
the different reported genders, H = 16.33, p ≤ 0.001, with 
an AR (KAP score) of 167.98 for Female, 126.18 for Male 
and 132 for “Prefer not to say.”

Analysis done using the Mann Whitney U-Test 
revealed no statistically significant association found 
between KAP scores amongst private or government man-
aged medical colleges in South India (U = 4645.5, p = 
0.366). Furthermore, Kruskal Wallis test depicted that 
there was no statistically significant association of KAP 
score with either the year of study of medical students (H 
= 1.912, df = 4, p = 0.752) or the State which hosts their 
medical college (H = 3.628, df = 4, p = 0.459).

Discussion
This cross-sectional survey was conducted on 304 medical 
students in South India and 65.5% of participants had good 
knowledge (K) levels, 51% had good attitude (A) scores 
and 80.6% had good practice (P) scores. This is roughly 
comparable to other studies done in other parts of India 
and in Bangladesh; such as in Gohel et al 2021 (K = 
60.47% and Perception = 40.9%), Modi et al 2020 (Total 
K.A.P of Medical undergraduates = 74.2%) and Wadood 
et al (K = 70.7%, A = 68.9%, P = 54.8%).8,10,22 In con-
trast, similar studies conducted by Peng et al 2020 in 
China (K = 82.34%, A = 73.81%, P = 87.9%) and Olum 

Figure 2 KAP scores (Maximum – 20 points) vs. Career aspirations using the Kruskal Wallis test. (N = 304). “Clinical medicine in India” (n =116), “Clinical Medicine outside 
India” (n = 80), Undecided (n = 72), “Research work” (n = 15), “Non-Clinical Specialty” (n = 13), “Career Change” (n = 8).
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et al 2020 in Uganda (K = 91%, A = 74%, P = 57%) 
showed much higher knowledge scores.23,24 Whereas 
similar studies conducted by Salman et al (K = 50.2%, 
A = 65.4%, P = 36.5%) in Pakistan, and by Alnohair et al 
2020 (K = 38%, A = 55%.2, P = 24%) in Medical Interns 
of Saudi Arabia, show lower KAP scores.25,26 These gross 
differences may be partly attributable to the significant 
difference in study populations, cultural differences in 
questionnaire administered, scoring and threshold used 
for good KAP selected by the authors. Thus, conclusive 
differences or inferences may not be reliably elicited 
between the study populations with these results alone. 
This highlights a need for a region/province-wise, culture 
specific, standardized, validated KAP questionnaire that 
maybe utilized by state governments to screen for 
COVID duty ready medical students. This study estimates 
that only 41.4% of the study population to possess a good 
KAP score and may serve as a valuable supplemental 
workforce to the frontline. Further educational interven-
tions, such as a “Fundamentals on COVID” series with 
a special emphasis on critical appraisal of the latest pub-
lished scientific literature by experts maybe ideal for this 
urgent scenario.

As with any educational intervention, post-session assess-
ment scores of all participating students must be captured and 
those who qualify may be used to rapidly build up of 
a volunteer “student workforce” for their short-term deploy-
ment. Their participation efforts can be motivated by provid-
ing accredited certification for completing relevant training. 
National recognition for their volunteer work, similar to how 
medical professionals are now offered the Prime Minister’s 
“Distinguished Covid National Service Samman”, after com-
pleting 100 days of COVID clinical duty, may result in 
increased interest from the medical student fraternity.27

As expected in the current research hypothesis of this 
study, use of Journals and other verified sources results in 
a statistically significant higher KAP scores in medical 
students. Only 35.9% of our respondents said that they 
got information about COVID from journals and other 
formal sources, whereas 78.6% used social media for the 
same. In contrast, Saudi Arabian study (Alnohair et al), 
76% of the respondents got their information from formal 
sources like official websites of national and international 
bodies. In a Sudanese study (Olum et al), the respondents 
reported their information sources about COVID as tele-
vision and social media (79% and 76%) respectively. In 

Figure 3 Pairwise comparison of career aspirations vs. KAP scores. Each node shows the sample AR of career pathway choices. Blue lines depict statistically significant 
correlations. Red lines depict statistically non-significant correlations (with thicker lines showing relatively stronger correlations) (N = 304). “Clinical medicine in India” (n = 
116), “Clinical Medicine outside India” (n = 80), Undecided (n = 72), “Research work” (n = 15), “Non-Clinical Specialty” (n = 13), “Career Change” (n = 8).
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similar studies from North India, Gohel et al reported that 
65.17% of the participants said their source of information 
was social media while another study, Singh et al reported 
that 82.1% of the participants reported that they heard 
about COVID-19 from popular media.9,10 This is 
a worrying global trend, due to the popularity and ease 
of use of several social media platforms, young under-
graduates are not immune to its appeal.

In this study, students who demonstrated a sub-optimal 
knowledge of COVID-19 in a certain aspect (e.g., 66.4% 
incorrectly replied to the distancing rules as dictated by the 
government), also reported that they practice governmental 
guidelines (96.4%). This dissonance between the knowledge 
and practice maybe suggest that some medical students may 
consider certain unverified sources to be legitimate. 
Supposed “scientific” information is being disseminated to 
young and receptive professionals in training, from unver-
ified and potentially malicious sources. But the solution will 
not be restricting social media usage in medical students. 
Social media can serve as positive impact too, such as to 
meet likeminded budding academics and research partners. 
Educators must guide their students to compartmentalize 
their academic and social life; provide tips to use social 
media to discover, discuss and debate emerging ideas. Bio- 
medical research must be introduced and encouraged in all 
freshers, including an ability to critically appraise informa-
tion will prove vital in limiting the spread of misinformation 
and disinformation about COVID, and perhaps turn the tide 
against it by these future professionals.

Indian medical education was undergoing 
a metamorphosis by adapting a “Competency Based 
Medical education” model in 2019, but the pandemic 
threw this process into disarray. The hastily rolled out 
online platforms compounded the pressures on a new sys-
tem, with: 1) no scope for students to develop real clinical 
skills; 2) poor time management – causing burnout 
amongst teachers; 3) lack of infrastructure- especially in 
government run medical colleges; 4) Poor communica-
tion – teachers were left to conduct classes on their own, 
with little support or coordination from the administration; 
5) Negative attitude – both teachers and students faced 
technical issues often; and 6) Poor student engagement – 
when learning was not followed up with clinical practice.4 

All these challenges, may have fatigued the medical stu-
dents and left them uninformed about COVID-19. Any 
information gained, may have been through passive routes, 
such as government led social media awareness 

campaigns, often featured right alongside other question-
able sources.

As demonstrated in Modi et al 2020, Peng et al 2020, 
Wadood et al 2020, Olum et al 2020 and Alnohair et al 2020, 
this study also shows a significant association of female 
gender to higher KAP scores. This is concordance with the 
results from similar studies conducted during H1N1, SARS, 
and MERS outbreaks.23 Notably, there was no statistically 
significant differences in KAP scores between government 
vs. privately managed medical colleges, across different 
academic year of study or states hosting medical colleges. 
This may again suggest that students may be relying on extra- 
curricular sources for their COVID information, such as 
social media and the general public news With no national 
guidelines for medical education during the pandemic, the 
absence of the expected inter-year and inter-college differ-
ences in KAP scores suggest that students are indeed more 
reliant on non-academic sources. In general, a significant 
difference is expected in academic support, that a student 
receives in a government medical college when compared to 
a private medical college, in India.

When asked about rendering their services in the front-
line, only 55.1% of our participants were willing to work in 
the frontline, which was similar to a US-based study.28 In 
contrast to this finding, a large proportion of Chinese medical 
students (93.1%) and Ugandan students (80%) were willing 
to participate in the frontline care if need be.23,24 This stark 
difference maybe be directly linked to the lack luster KAP 
scores of this student population compared to the others. 
Understandably, many of them are hesitant, as most of 
them acquired their knowledge from informal sources and 
this may limit their confidence to reliably supplement the 
frontline workforce in a real-life scenario.

As reported in pre-pandemic studies, the students of this 
study also overwhelmingly preferred a clinical medicine 
training pathway (either in India or abroad) over non- 
clinical specialty. Alarmingly, 26.3% of students in the cur-
rent study reported that they plan to continue their postgrad-
uate training outside India as compared to 7% in an Indian 
study conducted in 2010.29 This could signify a massive, 
ongoing loss of highly trained professionals to other coun-
tries – A so-called “brain drain” from India. A large, young 
medical workforce is sorely needed for the battered health 
care sector now, more than ever. Of 304 students, eight 
reported that they were contemplating a career change, 
mostly freshers from private colleges. They had poor primary 
motivations for joining the undergraduate program like 
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expectations of high pay later in their career and more, 
significantly, family pressure to take up the career.

As hypothesized, students aspiring to be Clinical 
Researchers and pursuing Clinical Medicine scores signifi-
cantly higher KAP scores about COVID than those students 
who preferred non-Clinical specialties and those who wanted 
a career change. This is illustrative of the fact that students 
who are inclined to clinical subjects, are more likely to be 
equipped for supplementing the frontline workers. 
Innovative teaching methods need to be devised in order to 
reach through to students primarily interested in non-clinical 
specialties, as COVID remains a very much a clinical pro-
blem in India for now. Further studies are needed to evaluate 
the needs of these low scoring sub-population of students, 
especially those students who are planning a career change, 
so as to not lose valuable human resources in this pandemic.

The factors limiting the internal validity of this study is 
the online, cross- sectional study design. External validity 
is restricted, as students who responded were unevenly 
distributed amongst different medical colleges, however 
analysis did not reveal a statistical difference in KAP, 
between them. A medical student’s grade in clinical sub-
jects may be an important confounder for their KAP score 
and their career selection, thus future researchers may 
include a baseline grade for these subjects as a covariate.

Due to the currently ongoing second wave of the COVID- 
19 pandemic in India, telephonic follow-up of suspected or 
confirmed patients with mild COVID disease being monitored 
at home, are being assigned to senior medical students. 
Unfortunately, in this study, the results illustrate that medical 
students in general, are lacking in basics of COVID-19 and 
need much more training, orientation and motivation if they 
are to be effectively used to supplement any frontline efforts in 
the pandemic. In the short term, premature deployment of 
these students to any pandemic related task is speculated to 
lead to poorer outcomes for public health as well as to the 
students, who are already facing a declining mental health and 
risk of burnout. However, as a first step, all medical students 
must be trained and encouraged to critically appraise biome-
dical research so that they may confidently inform the general 
public about all matters regarding the pandemic (including 
recent advances), preferably combating misinformation in 
the social media. As educators and students continue to strug-
gle and adapt to e-learning modalities, a comprehensive mod-
ule on COVID-19 is urgently warranted. It may then be 
advisable to devise a region/province-wise, culture- 
appropriate, validated, questionnaire by medical educators 
around India, to assess the “COVID Duty” readiness of 

medical students. Only such medical students who are prop-
erly informed, maybe further trained and allowed to volunteer 
for any specific frontline duties. In the medium-term, as 
a safety net, students assigned to such tasks should be mon-
itored for signs of distress and offered relevant, regular training 
sessions. In the long term, a potentially devastating loss of 
highly trained medical workforce may be imminent in the 
future of Indian health sector, as medical students are increas-
ingly looking to emigrate out to western countries for post- 
graduate training and better career prospects.
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