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REVIEW ARTICLE

Impact of COVID-19 on medical education in different income countries: 
a scoping review of the literature
Niamh Connolly and Mohamed Elhassan Abdalla

School of Medicine, University of Limerick, Limerick, Ireland

ABSTRACT
The COVID-19 pandemic has disrupted medical education worldwide. Universities were forced to 
rapidly adapt to the evolving situation and develop methods of delivering curricula and assess
ments online. The purpose of this scoping review was to assess the impact of COVID-19 on 
medical education and investigate how this effect varies in different income countries. The 
methodology adhered to PRISMA (Preferred Reporting Items for Systematic Reviews and Meta- 
Analyses) extension for scoping reviews. Key terms were searched in six electronic databases. 
Inclusion criteria included studies describing the effect of COVID-19 on undergraduate medical 
education in university and clinical settings, studies published post 1 December 2019 and studies 
published in English. A modified Johanna Briggs Institute data charting tool was used to extract 
data concerning study characteristics and outcomes. The initial search returned 298 articles. 
Following duplicate removal and article screening, 33 studies were included. The literature 
indicated that the pandemic had a negative effect on medical student education worldwide, in 
both high-income countries (HICs) and low- and middle-income countries (LMICs). A range of 
factors impacted students and educators, including new curriculum and assessment design, 
reduced patient contact, use of new technology and lack of infrastructure. However, LMICs 
encountered more arduous barriers such as lack of access to information technology infrastruc
ture and support from national governments. COVID-19 has impeded medical education world
wide. Future research is needed to address barriers to providing medical education during 
a pandemic. LMICs need particular support as they have fewer resources and face greater 
challenges regarding this matter.
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Introduction

The coronavirus pandemic has caused countries world
wide to implement emergency lockdown strategies. 
This has disrupted medical student education in both 
university and clinical settings. Universities were forced 
to cancel on-campus teaching and many hospital place
ments were suspended or restricted in an effort to halt 
the spread of COVID-19. A study showed that 90% of 
medical schools in the USA abruptly ceased on-campus 
teaching and clinical placements and began online 
teaching in response to COVID-19 [1]. In Africa, 
between March and July 2020, 44 out of 54 countries 
temporarily closed all universities including medical 
schools [2]. These changes have resulted in face-to- 
face teaching and practical tutorials being replaced 
with online learning for medical students. However, 
virtual teaching methods are of limited value in medical 
education due to the practical and clinical-based ele
ments of the course [3]. A survey performed on medical 
students from six universities in the USA demonstrated 
that 74.7% of this population believed that COVID-19 
had significantly disrupted their education [4]. Another 
study of final year medical students in the UK revealed 
59.3% of students either strongly agreed or agreed that 

they felt unprepared for starting their careers as doctors 
due to the impact of COVID-19 on their education [5].

COVID-19 is a relatively recent phenomenon, and 
its effect on medical education is constantly evolving. 
Universities have been forced to adapt their curricula 
and examinations to facilitate social distancing mea
sures. The use of technology and online learning has 
become a core component of medical teaching through
out the world as a result of the pandemic. Medical 
education and COVID-19 are global issues. However, 
a recent study demonstrated that the majority of 
research into this topic thus far has used information 
from high-income countries (HICs) rather than low- 
and middle-income countries (LMICs). This study also 
found that LMICs encounter significantly more ardu
ous challenges in implementing changes in their med
ical schools in response to the pandemic compared to 
HICs. Some of these challenges include lack of infra
structure, limited financial resources and lack of trained 
personnel [6]. A global survey undertaken by the 
International Association of Universities, assessing the 
effect of the COVID-19 pandemic on colleges and uni
versities, found that 24% of universities in Africa 
reported that teaching had been suspended or cancelled 
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with no alternative online platform provided. This com
pared with 3% of universities in Europe being affected 
in this way. Only 29% of African teaching faculties 
could quickly adapt to online teaching compared to 
85% of universities in Europe [7]. This indicates an 
evident discrepancy in the impact of COVID-19 on 
medical education in different income countries 
throughout the world.

COVID-19 and its effect on medical education is 
a new and diverse topic, and therefore, a scoping 
review was judged as the most effective method to 
map and evaluate current evidence. Scoping reviews 
are used to address broad subjects, which have not 
yet been reviewed comprehensively, and they are 
often precursors to systematic reviews [8]. They 
allow for the inclusion of various types of literature, 
methodologies and data analysis. The purpose of this 
scoping review was to investigate the different effects 
of COVID-19 on medical education, which have been 
reported thus far in the literature. In addition, it aims 
to assess the way in which this impact differs between 
different income countries. This scoping review will 
allow available research to be mapped, results to be 
summarised and research gaps to be identified. It will 
also provide direction for future research regarding 
this subject.

Methods

This scoping review comprised of a systematic search, 
research review and descriptive analysis of available 
literature. This review adhered to the PRISMA 
(Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses) extension for scoping reviews 
[9]. Arksey and O’ Malley’s methodological frame
work was used [10]. The five steps of this framework 
include: (i) Identifying the Research Question; (ii) 
Identifying Relevant Studies; (iii) Study Selection; 
(iv) Charting the Data and (v) Collating, 
Summarising and Reporting the Results.

Identifying the research question

What is the impact of COVID-19 on medical educa
tion, and how does this impact differ in different 
income countries? To allow this research question 
to be answered, HICs and LMICs had to be clearly 
identified. This was done using the World Bank 
Group classification system [11]. This system classi
fies countries into four groups based on their gross 
national income (GNI) per capita: high, upper- 
middle, lower-middle and low. These classifications 
are outlined in Table 1. For the purpose of this study, 
upper-middle, lower-middle and low-income coun
tries are classified as LMICs, while high-income 
countries are categorised as HICs according to the 
World Bank Group system.

This research question was considered to be suffi
ciently broad to capture information relating to this 
topic. Some factors to be considered within this 
research question included effects of COVID-19 on 
curricula and assessments in medical schools, use of 
technology and infrastructure and the impact the 
pandemic has had on medical students and 
educators.

Identifying relevant studies

Six databases were selected and searched during 
June 2021. These databases were CINAHL, 
Cochrane, EMBASE, MEDLINE, Scopus and Web 
of Science. Search terms were grouped, and Boolean 
operators were used to yield relevant results. The 
following key terms were searched as follows: 
(COVID-19 OR coronavirus) AND (impact OR 
effect) AND (medicine OR medical) AND (education 
OR training OR students OR educators OR teachers 
OR university) AND (high-income countries OR 
low-income countries OR developed OR developing).

For the purpose of this review, medical students 
were defined as undergraduate students who had not 
yet received their primary qualification as a doctor. 
Inclusion and exclusion criteria were applied to the 
search strategy. The following inclusion criteria were 
used: studies describing the effect of COVID-19 on 
undergraduate medical education in university and 
clinical settings, studies published post 
1 December 2019 when COVID-19 was first recorded 
and studies published in the English language. The 
following exclusion criteria were used: studies that 
described the impact of COVID-19 on the education 
of post-graduate medical professionals or other 
healthcare professionals, studies published before 
1 December 2019 and studies not published in the 
English language.

Study selection

The search methods and criteria outlined above were 
used. Mendeley v1.19.4 (Elsevier) was used to reflect 
origin of sources, and duplicate references were 
removed. The remaining article titles were screened 
manually by the author to evaluate their capacity to 

Table 1. World Bank Group country classifications by income 
levels for 2021–2022

Group
Income (GNI per capita in current US dollars, using 

Atlas method exchange rates)

Low-income <1045
Low-middle- 

income
1046–4095

Upper-middle- 
income

4096–12,695

High-income >12,695

Source: World Bank Group, 2021. 
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answer the research question. Those deemed not eli
gible were eliminated from the review. The abstracts 
of articles with relevant titles were screened and if 
considered applicable, the full article was reviewed. 
Only articles relevant to the aims of the study and 
which met the inclusion criteria were included, while 
those which did not meet the requisitions were 
excluded from the review. This selection process 
was reviewed and verified by the second author.

Charting the data

A data-charting form was created using Microsoft 
Excel. This data-charting form was adapted from 
the Johanna Briggs Institute (JBI) data extraction 
tool [12]. Data was extracted independently from 
the articles and categorised according to the following 
headings: Author(s), Title, Year of Publication, 
Country of Study, World Bank Group Country 
Classification by Income Level, Design of Study, 
Number of Participants, Aim(s) of Study, Data 
Collection Duration and Key Findings.

Collating, summarising and reporting the results

A narrative analysis of the heterogenous studies was 
completed. Gaps in knowledge were identified, and 
the existing data was assessed to investigate how these 
gaps could be addressed in future research. This is 
a scoping review, and therefore quality assessment of 
the outcome measures was not a primary objective.

Results

Mapping the results

The initial search identified n = 298 articles. 
Following a duplicate screen, n = 73 articles were 
removed. Article titles were then screened according 
to PRISMA guidelines, and all titles that were not 
applicable to the research question (n = 157) were 
eliminated. The remaining n = 68 abstracts were 
reviewed, and their relevance to the research question 
was assessed. This resulted in a further n = 22 
abstracts being eliminated and n = 46 full articles 
being reviewed to deem their eligibility to be used 
in this study. A further n = 13 articles were elimi
nated after this review. This was largely due to the 
studies not fulfilling inclusion criteria. Therefore, the 
final number of articles used in the scoping review 
was n = 33. The PRISMA flowchart demonstrates this 
search strategy and study selection (see Figure 1). The 
included studies were summarised in Table 2.

Study characteristics

A time restriction was applied to the search strategy 
as one of the inclusion criteria was including studies 
published post 1 December 2019. Therefore, the stu
dies included in this review were published in 2020 
and 2021. n = 18 of the articles were based on studies 
from HICs while the remaining n = 15 studies were 
from LMICs (see Figure 2). More specifically, of these 
15 studies from LMICs, n = 6 were from upper- 
middle-income countries, n = 8 were from lower- 
middle-income countries and n = 1 was from a low- 
income country. The majority of these studies used 
survey-based methods to assess student and educator 
perspectives on the effect of COVID-19 on medical 
education. The number of participants in the studies 
varied greatly, ranging from 11 to 10,443 participants.

Study findings

The findings of the included studies were analysed 
and reported under the following headings: Student 
Perspective, Educator Perspective, Technology and 
Infrastructure and Curriculum and Assessment.

Student perspective

The overwhelming opinion of students from both 
HICs and LMICs was that COVID-19 had disrupted 
their education in several ways. A survey of 2721 
medical students from 39 medical schools in the UK 
showed that overall, students did not find online 
teaching enjoyable or engaging; 76% of participants 
reported that they did not feel online teaching was 
effective at replacing learning through direct patient 
contact. However, some advantages of online learning 
were also reported by students, including greater 
flexibility, time saved on travelling to university and 
less costs incurred compared to physically attending 
university [16]. Other studies from both HICs and 
LMICs reported similar benefits from the transition 
to online teaching [13,29,33]. A study of clinically 
rotating medical students from six medical schools 
in the USA reported that 61.4% of participants felt 
that the pandemic had disrupted their skill develop
ment, which would be necessary for residency pre
paration. However, 72.7% of participants in this study 
also felt that their medical institutions were doing 
their best to help students during this crisis [4]. 
Loneliness and isolation were common factors 
reported by students. A study in a Parisian university 
found that 53% of medical students reported a lack of 
motivation to study due to feelings of isolation during 
distance learning [28]. Similar feelings of anxiety and 
isolation were reported by medical students in the 
USA in response to online learning [25]. Students in 
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LMICs reported similar disadvantages as those in 
HICs. A survey of medical students in Pakistan 
revealed that 75.7% of students had negative percep
tions towards e-learning [31]. Another study in Nepal 
showed that 77.8% of students preferred traditional 
classroom teaching compared to online learning, and 
almost one-third of students admitted to never 
attending online classes. 55.8% of students did not 
participate in pre-class preparation by reading 
e-books either before or after online classes [35]. 
Only 27% of students in Iraq found that the learning 
objectives of online learning were achieved and 67% 
of the same cohort reported fatigue or loss of interest 
associated with this new teaching method [41].

Educator perspective

Students have not been the only population affected 
by the pandemic. A number of studies have also 
addressed concerns of educators in medical pro
grammes. From these studies, medical teachers seem 
to be of a similar opinion in both HICs and LMICs, 
with the majority preferring face-to-face teaching 
with students. A survey among teachers from three 
universities in Paris found that 69.2% of teachers 
believed that they had not provided teaching to 
their students which was of an equivalent standard 

to that of pre-Covid times. Poor interaction and lack 
of feedback from students were reported as disadvan
tages [22]. In a South Korea university, 77.3% of 
teachers preferred traditional classroom education, 
while just 13.6% preferred online teaching. 9.1% 
reported having no preference between online and 
classroom teaching. However, 43.2% of teachers said 
that they hoped to maintain online teaching in com
bination with face-to-face lectures in the future and 
4.5% wanted to continue online teaching only [20]. 
A survey of medical teaching staff in a South Indian 
university reported that all participants preferred reg
ular classroom teaching, as it allowed better interac
tion with students. Nine of the 51 respondents felt the 
need to repeat the online classes in face-to-face teach
ing when it would be allowed to resume. 
Interestingly, one third of participants wanted the 
continuation of online teaching in addition to face- 
to-face teaching in the future [37].

Technology and infrastructure

The use of technology and online learning plat
forms have been of paramount importance in deli
vering medical education during the pandemic 
and communicating with students while they are 
off-campus. The studies demonstrate that both 

Figure 1. PRISMA flowchart
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HICs and LMICs experience some lack of access 
to digital resources or infrastructure required for 
effective e-learning. However, this disadvantage 
was significantly more prevalent in LMICs from 
the sample of studies included in this review. 
A survey of medical students in Nigeria demon
strated that both the educational faculties and 
students face serious technological burdens in 
this lower-middle-income country. Universities 
encountered challenges such as lack of online 
learning facilities and inadequate technical sup
port while students faced the difficulty of not 
owning digital devices, the high cost of internet 
services and lack of power supply. This study 
reported that when all medical schools in Nigeria 
were forced to close due to the pandemic, only 
45% of medical schools could continue to provide 
medical education online. In other universities, 
the transition to online teaching took up to eight 
weeks, resulting in students missing up to eight 
weeks of teaching in these cases [36]. Another 
study in the Philippines found that just 41% of 
medical students believed they could adapt to 
remote learning. Barriers to online learning 
included the absence of a fast and reliable internet 
connection and lack of physical space at home. 
One out of every ten students in this study 
reported always or often lacking basic require
ments such as food, water, medicine and security 
[32]. Similar barriers were cited in other LMICs 
including China, India, Jordan, Libya and Sudan 
[29,30,34,37,43]. Technology and infrastructure 
issues were also reported in HICs, but to a lesser 
extent. A study at the University of California San 
Diego School of Medicine revealed that only 5.1% 
of students reported lack of sufficient internet or 
technology to access online resources [25]. A UK 
study found that 21.5% of medical students felt 

that internet connectivity was a barrier to e-learn
ing. 11% reported that lack of space at home was 
an added burden [16].

Curriculum and assessment

The pandemic has forced medical schools worldwide 
to deliver their curricula and assessments remotely to 
prevent the spread of COVID-19. A study in Jordan 
reported that only 26.8% of students felt satisfied with 
distance e-learning. An interesting point of this study 
was that using multimedia in the curriculum delivery 
improved satisfaction levels [29]. In France, approxi
mately 15% of students and 38.5% of teachers were in 
favour of the use of an online curriculum after the 
pandemic [22]. Regarding assessment, a study in 
Egypt reported that 67.9% of medical students and 
educators used alternative methods for formative 
assessment but 75.6% reported a lack of alternative 
methods for summative examination. The approved 
summative assessment comprised of online projects. 
Some teaching staff felt this was a disappointing 
approach as summative exams were not included, 
which they believe motivate learning in students 
[38]. In Saudi Arabia, 66.9% of medical students 
said the pandemic had a positive effect on their 
education. However, 57.5% of students and educators 
in the same setting believed assessment was 
a challenge to online education [7]. A study from 
the University of Buffalo in the USA showed that 
76% of medical students felt prepared for their exam
inations including the USA Medical Licensing 
Examination Step 2 clinical knowledge examination 
after the medical teaching they had received through 
online platforms [18]. 88% of students surveyed in 
a Pakistan study reported that they rejected online 
assessment as an alternative for traditional exams 
[31]. In the UK, 38.4% of final year medical students 

Figure 2. World Bank Group income classification of countries included in review
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had their Objective Structured Clinical Examinations 
(OSCEs) cancelled, 18.6% had simulated patients or 
OSCE stations requiring patient contact cancelled 
while the remaining 43% had already completed 
their examinations before restrictions were imposed 
[5]. Similarly, in Australia, it was reported that cam
pus-based examinations were instead held online in 
response to COVID-19 [26]. Interestingly, 66.4% of 
students in Germany were of the opinion that their 
teachers should be more lenient regarding examina
tions due to the disruption caused by COVID- 
19 [21].

Discussion

This scoping review investigated the effect of the 
COVID-19 pandemic on medical education world
wide and how this effect differed in different income 
countries. From the results obtained, it is evident that 
COVID-19 has resulted in dramatic changes in the 
medical education structure globally. Medical educa
tion faculties in HICs and LMICs were placed under 
enormous pressure to deliver an online teaching plat
form amidst the emergency state caused by the pan
demic. It is evident from the studies included in this 
review that this process was extremely challenging for 
students and educators in both HICs and LMICs. The 
majority of studies included in this review indicated 
that students from both cohorts reported that they 
did not feel that the education they were receiving 
through e-learning matched the standard of teaching 
that they would have received in normal pre-COVID 
times [4,5,16,41]. Students reported missing out on 
practical elements of their education and felt this 
would impact negatively on their careers [16,24,25]. 
Students from both HICs and LMICs also reported 
poorer mental health due to the effect of COVID-19 
on their education. Reasons for this included worry
ing about the effect of the pandemic on their future 
career prospects, lack of motivation to study, lone
liness and isolation [18,21,23,31,32]. Students were 
not the only population affected by these radical 
changes in medical education. Educators also 
expressed frustration at online learning. The studies 
indicated that the majority of teachers prefer tradi
tional face-to-face teaching for a variety of reasons 
including a better standard of interaction with stu
dents and ability to receive more feedback [20,22,37].

Pre-Covid times, e-learning was already used to 
complement traditional face-to-face medical educa
tion in some universities [44]. Vaona et al. concluded 
that ‘when compared to traditional learning, e-learn
ing may make little or no difference in patient out
comes or health professionals’ behaviours, skills or 
knowledge.’ However, there are also barriers asso
ciated with e-learning, which were outlined in some 
of the studies included in this review. Insufficient 

information technology (IT) infrastructure, lack of 
internet supply and lack of staff training were some 
of the challenges outlined by both students and edu
cators in HICs and LMICs [13,22,27,29,35,36,43]. 
Positive aspects of the new online platforms were 
also reported. Medical students in both HICs and 
LMICs enjoyed the increased flexibility of not physi
cally attending classes. Time and financial savings 
were also included as benefits of remote learning 
[16,33,34]. However, it was evident from the studies 
included in this review that students and educators 
did not view a full online curriculum as a satisfactory 
alternative to traditional face-to-face teaching and the 
practical experience of clinical placements [13,35,40]. 
Many studies from HICs described the favouring of 
a hybrid teaching approach in the future, meaning 
that both face-to-face teaching and online teaching 
could be used in combination to provide a greater 
standard of education [15,17,20,28]. Interestingly, the 
attitude towards online learning in the future was less 
discussed in studies from LMICs.

There were many similarities in the results 
obtained from studies in HICs and LMICs. It was 
interesting to see that worldwide, many of the same 
advantages and challenges arose for medical schools 
and their students and teachers. However, the sever
ity of disadvantages experienced in LMICs due to lack 
of resources appeared to be far greater than that 
experienced in HICs. For example, in Nigeria, stu
dents were unable to transition to online learning for 
up to eight weeks in some cases [36]. This type of 
delay in providing an online platform was not 
reported in any HIC. Overall, disadvantages such as 
lack of infrastructure, poor internet connectivity and 
lack of space at home were reported to a greater 
extent in the studies obtained from LMICs. This 
result is expected as LMICs have less financial 
resources to cope with the challenges posed by this 
pandemic. An example which highlights the barriers 
faced by LMICs is that from March 2020 until 
January 2021, all public universities in Nigeria 
remained closed as they could not cope with the 
devastation caused by COVID-19 and social distan
cing could not be facilitated in these universities. 
Therefore, there were no medical graduates from 
these schools during that time period and students 
faced severe disruption to their education [2]. Lack of 
personal protective equipment was also reported as 
a significant worrying factor for students on clinical 
placement in LMICs [2].

This scoping review has identified gaps in knowl
edge regarding this topic. While the review has aided 
in identifying some of the effects of COVID-19 on 
medical education, it has not presented solutions or 
methods of dealing with these impacts. Future studies 
should be directed at addressing the barriers and 
challenges encountered by medical schools in 
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providing education during a pandemic. It cannot be 
known if medical education will ever return to the 
way it was in pre-Covid times, and therefore mea
sures should be taken to ensure that this education 
can be executed in the most effective way possible in 
all countries. The healthcare systems of LMICs are 
already under pressure, and education of medical 
students is necessary for systems to cope. The 
World Health Organisation (WHO) reported that in 
2013, the world’s poorest regions, Africa and South- 
East Asia had the lowest numbers of doctors (0.3 and 
0.6 doctors per 1000 population respectively) but had 
the greatest global burdens of preventable disease 
[45]. It is likely that these burdens will intensify if 
these issues are not addressed. In addition, future 
research should discover the benefits of the changes 
made to medical education as a result of COVID-19. 
In this way, positive aspects of these changes can be 
incorporated into the future medical education struc
ture. This scoping review also reflected that there is 
an evidence gap regarding how medical students have 
performed in their examinations following exposure 
to the changes caused by COVID-19. It would be 
interesting to quantify how these changes have 
impacted on students’ academic performance.

There were several strengths and limitations asso
ciated with this scoping review. In relation to strengths, 
this review strictly followed an effective methodology 
design by Arksey and O’Malley. A constructive study 
selection process was also used, which ensured the stu
dies included were relevant to the research question. The 
findings of this scoping review are in relation to a new 
subject and one that there is still very little research into 
thus far. Therefore, these results provide a valuable foun
dation for future studies. There were also limitations 
encountered. The heterogeneity of the studies included 
in this review means that it is difficult to form a single 
conclusion from the data provided. The outcomes 
obtained from the articles were broad, and many did 
not answer simply a single research question, but they 
encompassed much information regarding important 
topics related to the central issue of how COVID-19 
has impacted medical education. Therefore, a broad 
overview of the literature available was presented in this 
review rather than a focused, single answer to the 
research question. However, heterogeneity is 
a common result of medical education literature reviews 
[46]. Although every effort was made to ensure these 
results were robust and justified, it cannot be ruled out 
that they may be affected by factors such as bias. This is 
a scoping review, which means that the studies included 
did not undergo quality appraisal processes. The nature 
of scoping reviews means that multiple publication 
forms can be included. Arksey and O’Malley emphasise 
that comprehensiveness is a key aspect of scoping 
reviews [10]. However, this means that the quality stan
dard of studies included in this review did not undergo 

rigorous evaluation. It must also be noted that the review 
was limited to articles written in the English language. 
Studies published in other languages were not included, 
and this may have introduced bias. Finally, this review 
examined the effect of COVID-19 on undergraduate 
medical education only. It did not include other health
care team students or medical professionals. A study 
encompassing a broader population may be useful in 
the future to give an insight into the effects of the pan
demic on other healthcare students and professionals.

Conclusions

This review has highlighted the wide range of barriers 
encountered by medical schools throughout the world 
in response to COVID-19. The main issues reported by 
medical students and educators include insufficient IT 
infrastructure, lack of patient contact, lack of trained 
personnel and mental health burdens. The review also 
assessed these factors in relation to different income 
countries and investigated similarities and differences. 
LMICs face unique challenges due to limited resources, 
and therefore adapting their curricula to the pandemic 
has proved to be very difficult. This review demon
strated that there are also positive aspects associated 
with remote learning, and these should be taken into 
account when planning future teaching. Despite the 
chaos caused by the pandemic, there have been valuable 
lessons learned, and these should not be ignored. 
Students’ and educators’ opinions regarding the greater 
flexibility and benefits associated with remote learning 
should be strategically considered for future curricula. 
The outcome of COVID-19 on medical education is still 
unknown, and therefore action must be taken to pre
pare for any eventuality.
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