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Abstract
Introduction. The coronavirus pandemic led to the closure of schools and colleges 
in March 2020. Medical and other schools shifted to online teaching-learning and 
assessment. Several factors have led to mental health problems among biomedical 
students. 
Objectives. This scoping review seeks to identify stressors, delineate subgroups 
of students who may be at greater risk of mental health problems, and examine 
possible recommendations by the respondents and the authors to reduce stress levels 
and support students. 
Methods. Eligibility criteria: studies published in English about the impact of 
the coronavirus pandemic on the mental health of health science students till 15th 
January 2021 were included. Sources of evidence: research articles and other 
publications obtained using the databases PubMed, Scopus, and Google Scholar. 
Charting methods: the criteria studied were the type of paper and study, the country, 
the institution, the mental health parameters studied, types and numbers of students/
respondents involved, the main message, strengths and weaknesses and the main 
recommendation of the study.
Results. Thirty articles were included. Stressors were divided into health, workplace, 
academic, general, and financial apprehensions. Respondents at greater risk were 
females, below 20 years of age, and those with family/friends infected. Among the 
authors’ recommendations to reduce stress were implementing effective plans to 
safeguard students’ health, especially of those who were parents or interns, engaging 
in physical activities, workshops for faculty members in online teaching-learning, 
financial support, online counselling, reducing misinformation, further studies 
at later stages of the pandemic, and including topics related to the pandemic and 
pandemic preparedness in the curriculum.    
Conclusions. Different types of apprehensions were responsible for stress and 
mental distress. Females, younger students, students with family and friends who 
were infected were at greater risk of problems. Recommendations were provided 
by the authors. Studies from countries which were not represented, and longitudinal 
studies may be required. 
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Introduction
The coronavirus disease-19 (COVID-19) pandemic 

has caused widespread suffering. As of 7th June 2021, over 
174 million people have been infected and over 3.74 million 
have died [1]. The economic cost in terms of job losses, 
cessation of travel and tourism and closure of schools 
and colleges has been immense. Closure of institutions 
greatly affected their educational mission and disturbed the 
education of students [2]. In most countries, educational 
institutions closed with the first wave of the pandemic in 
March 2020 and teaching-learning and even assessment 
shifted online There have been reports from many countries 
on this online shift in students teaching-learning [3-5].   

Face-to-face interactions with other students and 
faculty members have been severely curtailed. Students 
study from home and face several challenges including lack 
of a quiet place to study, problems with internet bandwidth, 
lack of access to computers and other devices among others 
[6]. Multiple factors have been associated with psychological 
distress among students. In a Chinese study, post-traumatic 
stress disorder (PTSD) was seen among 6% of students 
[7]. PTSD was associated with family problems (infection 
suspicion of family members, the loss of loved ones, and 
family income decrease) and online course difficulties (little 
interaction, disturbing learning environment, and difficulty 
in adaption). In Bangladesh it was noted that a substantial 
proportion of medical students were experiencing pandemic-
related adverse psychological impact. Poor mental health 
conditions of these vulnerable medical students can 
seriously affect their potential contribution to future health 
care [8]. A study among health sciences students from both 
developing and developed countries found significant levels 
of anxiety and depression and the authors concluded that 
serious attention should be given to the mental health of this 
population [9].  

The pandemic started in early 2020 in China and 
Chinese researchers have conducted several studies on 
the mental health of different categories of the population, 
including health science students. Different factors 
influencing mental health have also been studied. Some 
studies at two or more time points have also been conducted 
and a few studies followed respondents longitudinally for 
different periods of time. Studies have been done in many 
other countries and a few studies among postgraduate 
students/residents have been reported in the literature. In this 
scoping review the authors present an overview of studies 
conducted among health science students on their mental 
health during the ongoing pandemic. 

The review seeks to answer three important questions. 
The first is to identify the stressors mentioned in published 
studies during the pandemic till January 15th, 2021. The 
second objective is to see which subgroups of students may be 
at greater risk of mental health problems. Recommendations 
by the authors of the manuscripts included in the review to 
reduce stress levels and support health science students will 
also be mentioned (third objective).    

Methods
Article selection and data extraction
Only studies published in the English language were 

included. Preprints were excluded. The databases included 
were PubMed, Scopus, and Google Scholar. Articles 
published during the year 2020 dealing with the topic 
mentioned and during the year 2021 till 15th January 2021 
were included. The most recent search was conducted on 
16th January 2021. In many studies it was not clear if health 
science students were included. The authors contacted 
the authors of the published manuscript and if they were 
able to provide definite information about the inclusion 
of health science students; those studies were included. 
We followed the steps and guidelines as mentioned in the 
Preferred Reporting Items for Systematic reviews and 
Meta-Analyses extension for Scoping Reviews (PRISMA-
ScR) Checklist [10].

Search strategy
The databases were searched using the search terms, 

‘COVID-19’, ‘Mental health’, ‘Health Science students’. 
Other terms used were ‘medical students’, ‘nursing 
students’, ‘residents’, and ‘pharmacy students’. The 
abstracts of the articles were read through in detail by the 
first two authors to check whether they were answering the 
study questions. Based on a consensus among the authors 
if the response was yes, then the full text was carefully read 
through. If it was not clear if health science students were 
involved, then the authors of the paper were contacted. 

Inclusion and exclusion criteria
The data forms were discussed and approved by 

all the authors before the start of the study. Among the 
parameters considered for inclusion in the tables were the 
type of paper, the type of study, the country where the study 
was done, the institution, the mental health parameters 
studied, type and number of students/respondents involved, 
the main message of the study, strengths and weaknesses of 
the study and the main recommendations of the study. The 
charting was done by the first two authors independently 
and then the results were collated and combined. The 
table was then critically examined by the other authors. 
No critical appraisal of the studies included was carried 
out by the authors however, the strengths and limitations 
as mentioned by the study authors were included. We did 
not include systematic reviews and meta-analysis in the 
scoping review.  

Data analysis
The charted data was analyzed according to the 

study questions. Whether a study was carried out in two 
or more countries, whether the study was cross-sectional, 
or a longitudinal follow-up was done, the stressors studied,
the instruments used, and the sources of stress were noted.
Stress levels among different subgroups of respondents, 
and recommendations to reduce stress by the respondents 
(if mentioned) and by the study authors were examined. 
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Results 
Search results
Figure 1 shows the PRISMA flow diagram for the 

review. A total of 383 abstracts were retrieved from the three 
databases using the search terms mentioned. The abstracts 
were carefully read through by the first two authors and 82 
full texts were included for further review. Among reasons 
for excluding the articles were: the study mainly focused 
on teaching-learning during the pandemic, the study was 
conducted among the general youth population, the study 
was among high school students, there were duplicate 
results, and the study was not conducted among health 
science students. The 82 full text articles were read through 
in detail, and many were conducted among university 
students. Some studies mentioned the study population, 
but they did not include health science students, and these 
were excluded. One systematic review and meta-analysis 
was excluded. A total of 42 studies were extracted. Twelve 
of them did not specify the university student population 
and the authors were contacted through e-mail. Eight of 
the authors mentioned that the study did not include health 
science students while four mentioned that they did not 
divide the students according to the stream of study. These 
articles were excluded. A total of 30 studies were included 
in the final analysis based on consensus among the authors.

Supplementary file 1 shows the studies included in 

the review. Table I shows the characteristics of the included 
studies. Twenty-six studies included were original research. 
Ten studies were carried out exclusively among medical 
students, nine was carried out among different categories of 
health science students and two were among postgraduate 
medical students. Five of the studies were from China, and 
three each from Iran, India, Saudi Arabia, and Israel. Most 
studies were cross-sectional. A prospective longitudinal 
study was conducted in India, a longitudinal study was done 
among nursing students in Israel, and another prospective 
cohort study was done in China. 

Table II shows the stressors and the recommendations 
by the authors to reduce stress. Among the stressors were 
health apprehensions, workplace apprehensions including 
the shortage of personal protective equipment, academic 
apprehensions due to online learning, delays, time 
management issues, delays in receiving unbiased information 
about COVID-19, and financial apprehension, among others. 
Among the recommendations by the authors to reduce stress 
were implementing effective plan/s to safeguard students’ 
health, especially of those who were parents or interns, 
engaging in physical activities, workshops for faculty 
members in online teaching-learning, financial support, 
online counselling, reducing misinformation, further studies 
at later stages of the pandemic, and including topics related to 
the pandemic and pandemic preparedness in the curriculum.    

Figure 1. PRISMA flow diagram for the scoping review process. 
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Table III shows the students/respondents at greater 
risk of mental stress, anxiety, depression, and other illnesses 
due to COVID-19. Females, younger students, those early 
in the course, those with infected family and friends, those 
in training and/or in contact with patients, and those near 
the epicenter, Wuhan were at greater risk. Students who 
were in transition from the basic science to the clinical 
years or who were graduating also had higher stress levels.   

Table IV shows the limitations of the included 
studies. The limitations were those mentioned by the 
authors. Among these were the possibility of bias as no 
included students were COVID-positive, conducted at a 
single institution or location, online sample which was not 
randomly selected, cross-sectional studies so difficult to 
draw inferences about causality, presence of confounding 
variables, and most were self-reported surveys. Figure 
2 shows the summary of findings displayed with the 
framework of the transactional stress model.  

Table I. Characteristics of the included studies. 
Type of paper  
Original Research 26
Reflection 1
Perspective 1
Student Essay 1
Editorial 1
 Total 30
Population studied  
Dental 1
Medical 9
Health Science 5
Not Specified 7
Combined group of medical students & 
Junior doctors 2

Health Science and others 1
Postgraduate 2
Medical and Others 3
Total 30
Countries studied  
India 3
Jordan 1
UAE 1
UK 1
Pakistan 1
Saudi Arabia 3
Israel 3
USA 1
Turkey 2
China 5
Egypt 1
Malaysia 1
Iran 3
Brazil 2
Unspecified 1
Ireland 1
 Total 30

Table II. Stressors identified in the studies and authors’ 
suggestions to reduce the stress. 
Stressors References 

Health apprehension (Self and family) 18, 23, 25, 29, 31, 
32, 39

Workplace apprehension (Hospitals where 
covid-19 patients are treated) lack of PPE

13, 18, 23, 31, 32, 
34, 35

Academic Apprehension, Online learning, 
Academic delay, Time management, without 
pandemic preparation module

11, 12, 13, 19, 21, 
24, 25, 27, 30, 
35, 38

General Apprehension restricted movement 13, 21, 24, 27, 29, 
34, 36, 39 

E-exam apprehension 16
Delay in receiving Covid-19 information from 
authorities 18, 30, 34
Setbacks in training 12, 22, 23, 37
Financial apprehension 12, 22, 29, 35, 37
Infection locality apprehension 36, 37
Recommendations by authors References
Have effective plan to safeguard students’, 
healthcare workers’ mental health and 
especially among special populations 
(students who are parents, interns)

19, 22, 26, 27, 28, 
29, 35, 37, 39 

Online teaching workshops for academics 31
Robust exam platform and remote mock 
exams 17
Engage in physical activities encourage 
students to adopt healthy lifestyle 12, 15, 39
Offer financial support 12
Develop strategies to respond to students’ 
fears and worries

17, 20, 21, 23, 
24, 33

Inclusion in curriculum: resilience building, 
pandemic preparedness, psychological 
training, Online learning / time management, 
Volunteerism elective

13, 14, 18, 30, 
36, 38 

Mitigate misinformation/ abundance of 
information & ensure timely dissemination of 
information

12, 20, 34, 37, 40

Further studies needed at later stage of 
pandemic 11, 26, 29, 32

Improve students’ learning attitude 37
Establish professional mental outlooks 37
Effective screening procedure 24

Table III. Subgroups of students at greater risk of mental health 
problems. 
Students at risk References

Females
11, 12, 16, 17, 
18, 19, 22, 25, 
26, 29, 31, 39

Health science and medical students 16 
Students staying in dorms 28
Students with history of mental illness 28
Below age 20 / younger/early years of studies 19, 29, 39
Those with family/friends who were infected / 
At risk 17, 32, 39

Those in training 22, 32
Singles 22
Inactive 12
Those in epicenter Wuhan 36
Those without personal protective equipment 
(PPE) 31

Students who were parents 31
Senior students 36
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Table IV. Limitations of the included studies as mentioned by the 
study authors. 

Limitations References
Possible bias as no students were Covid-19 
positive 19, 27, 28

Single institution / location 11, 16, 25, 28, 
30, 34, 35, 40

Online sample with no / lack of random 
selection, weak generalizability

12, 17, 20, 24, 
39

Difficulty in drawing causality 17, 30
Anonymity of respondents 30

Low response rate / small sample size 11, 12, 18, 23, 
29, 32, 35 

Confounding Variable 35, 39
Results not interpretable distress changes from 
baseline to outbreak / only one point in time

19, 23, 24, 26, 
28, 34, 36, 40 

Clinical diagnosis as per DSM-V was not done 39

Self-Administered survey / Self report scales 20, 24, 26, 31, 
36, 37 

Discussion
The authors have used the process model of the 

stress health relationship based on the transactional stress 
theory of Lazarus [41] as a framework while examining 
the effects of stress on health science students. The model 
describes how an individual appraises both the stressful 
life event and the resources which s/he possesses and then 
decides on coping mechanisms aided by social support. 
The health consequences mentioned in the addressed 
studies mentioned result as the individual tries to cope 
with the events. The impact, duration, predictability, and 
controllability of the life events are considered during 
the appraisal by the individual. The model predicts a 
reciprocal influence between perceived stress and cognitive 
performance. Individual characteristics play an important 
role in influencing this relationship. The individual 
adaptation process to a significant source of stress such 
as the COVID pandemic consists of appraisals of primary 
and secondary control [42]. Primary appraisal consists of 
perceived possibilities to reduce the negative impact of 
the situation while secondary control is concerned with 
perceived possibilities of modifying the appraisal of the 
situation to achieve a positive adjustment.   

COVID-19 has been now around for over a 
year, and we know more about the disease and its 
management. However, at the time of conduct of included 
studies information was less and the disease had serious 
consequences on health and other aspects of a person’s 
life. Personal, social, and material resources can influence 
the appraisal and the coping mechanisms and the health 
consequences. 

Among the personal resources gender, and 
experience were important. In studies conducted in China it 
was noted students more distant from the epicenter in Wuhan 
had lesser levels of stress [36]. International students were 
under greater stress while religious meditation reduced 

stress levels. Transitioning from preclinical to clinical 
years and from final year to internship increased stress 
levels [22,32]. Family support and place of residence were 
important social factors influencing the levels of stress. 
Among the material resources, access to computers, stable 
internet access, quiet place to attend sessions and study 
were important. Providing social support through social 
media groups, informal online forums, and counselling 
and support predominantly through online methods were 
recommended to reduce stress [17,20,21.23,24,33]. 
Engaging students in different online activities was also 
helpful. Three studies recommended that students engage 
in physical activities to reduce stress and adopt a healthy 
lifestyle [12,15,39]. 

We were able to obtain information about our three 
research questions. Sources of stress among health science 
students during the ongoing pandemic were identified. 
Health apprehensions about health of self and of family 
members were mentioned. Respondents were worried 
that they might act as a source of infection in their homes 
where there may be elderly relatives or even parents with 
comorbidities. Lack or shortage of PPE was mentioned as 
a worry limiting students’ clinical experience and/or their 
ability to volunteer in the case of undergraduate students 
[31]. Academic apprehensions were mainly related to the 
shift to online learning, discontinuity in clinical teaching 
and lack of coverage of pandemic preparedness in the 
curriculum [13,14,18,30,36,38]. Financial apprehensions 
due to loss of job or reduced working hours of parents and 
guardians and decreased ability of students to find part-time 
work were also a major source of worry [12,22,29,35,37]. 

Subgroups of students at greater risk of mental health 
problems were identified. There were no recommendations 
by student respondents to reduce stress levels mentioned 
but the study authors mentioned several possible 
initiatives. Identifying early students at increased risk of 
mental stress due to various factors including economic 
factors, previous history of mental illness, students who 
are parents and providing them greater financial support 
were recommended [19,22,26,27,28,31,35,37,39]. Physical 
activities to reduce stress and stay healthy can be considered. 
Financial support can be offered to students at greater risk 
of financial difficulties and resilience building included in 
the curriculum. Misinformation must be mitigated and rapid 
spread of incorrect information through mass and social 
media was an important source of stress [12,20,34,37,40]. 
Four studies highlighted the need for further studies at later 
stages of the pandemic [11,26,29,30].  

As the pandemic is continuing further studies can be 
considered at present. Gaps in the literature were identified. 
There are no studies from many countries and more 
studies among allied health students are required. More 
studies among postgraduate students and residents are also 
needed. The coping mechanisms were not identified in all 
studies. More longitudinal studies and studies on coping 
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mechanisms can be carried out. The different social support 
mechanisms available in different locations and providing 
social support online may also need greater work. Many 
studies had looked at university students and even other 
university employees together. We are of the opinion that 
health science students due to their better knowledge about 
COVID, the greater disruption caused especially to clinical 
learning, and their responsibility to support and treat 
patients may differ in certain respects from other student 
populations. More studies among health science students 
and comparing the results to other student populations may 
be required.  

The scoping review process had limitations. 
COVID-19 is a rapidly evolving situation and due to 
logistic limitations, we only included studies till 15th 
January 2021. Only studies published in English and in 
the databases mentioned were included. The quality of the 
included studies was not appraised. 

Conclusions 
Studies on mental health of students during the 

ongoing pandemic were carried out in several countries. As 
the epidemic had originated in China there were a greater 
number of studies from this country. Health apprehensions, 
workplace apprehensions, academic apprehensions, 
general apprehensions, and financial apprehensions were 
noted. Among the recommendations were: having effective 
plan/s to safeguard respondents’ health, promoting physical 
activities, responding to students’ fears and worries, 
mitigate misinformation, including pandemic preparedness 
in the curriculum. Females, younger students, students with 
family and friends who were infected were at greater risk 
of mental distress.  

The recommendations will be useful to preserve and 
support student mental health during the current and future 
pandemics. Studies from countries not represented may be 
required. Longitudinal studies may be needed. 
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