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Abstract: COVID 19 has brought several challenges for each individual, changing the 
world’s perception of health-care professionals. People are hailing health-care professionals 
as heroes, worthy of praise and gratitude. However, the pandemic has overburdened the 
health-care system. In this situation, the undergraduate medical students are being used as 
a crucial part of the health-care team in various ways. Involvement of medical under-
graduates in situations of natural disaster is not new. In fact, a review of history of previous 
natural disasters reveals that this has been normal every time health systems have been 
overburdened. In the present situation of COVID 19, these students have a crucial role to 
play in helping frontline workers combat the crisis. Though the students would like to render 
their services, they are in a state of dilemma, as their roles are not defined clearly and their 
training to combat the pandemic is inadequate, as it was in previous outbreaks. This high-
lights a need to introduce module-based training for medical graduates to contribute effec-
tively in combating future outbreaks. 
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Introduction
Disease outbreaks in the form of pandemics and epidemics have been affecting 
humanity for centuries, and with each outbreak mankind has evolved progressively. 
These outbreaks arise and spread across large areas involving different countries 
and continents and potentially affecting many people. In history, outbreaks of 
diseases like smallpox, tuberculosis, plague, Spanish flu, influenza, Ebola, HIV/ 
AIDS, and Polio resulted in death tolls that were immense and widespread.1 At 
present, the world is facing the COVID 19 pandemic, with a frightening spectrum 
of widespread infection and mounting mortality. The pandemic has infected 
17,918,582 people, leading to the loss of 686,703 lives across the world at present.2

The COVID 19 pandemic has made apparent some deficiencies in prevailing 
health-care systems. Even in the most developed countries, the ability to handle 
outbreaks effectively is questionable, as evidenced by the current situation. This is 
a major setback to the medical community. Saving lives in the current pandemic 
without available treatment has presented the biggest challenge to health-care 
workers internationally.3 There have been several preventive measures adopted, 
such as maintaining hand hygiene, social distancing, lockdown practices, use of 
antimalarial drugs, use of antiretroviral drugs, use of personal protective equipment, 
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isolation, quarantine, and intensive-care treatment, but our 
battle against this viral infection continues.3, 4 Amid all 
these practices, it is imperative to understand that the 
health-care workers acting as frontline warriors against 
the pandemic are under tremendous workload and psycho-
logical pressure.5 Many health-care providers have been 
infected, and some have even lost their lives.

As such, the pandemic has put considerable burden on 
the health-care system. Not only there is a need to estab-
lish a cure but there is also a need for manpower that can 
directly or indirectly help health-care workers in the front-
line. In various countries, different medical schools have 
recruited their medical undergraduate students to serve this 
purpose. Involvement of students during pandemics is not 
a new strategy, but has been used each time the medical 
community faced outbreaks and natural disasters, and it is 
important to understand how medical undergraduates have 
provided their valuable services during these emergencies. 
In the present review, we analyze the role of medical 
undergraduates in previous outbreaks and also envisage 
their role in the present COVID 19 pandemic. Further, 
their dilemmas in these unexpected situations are also 
highlighted.

1918–1919 Spanish Flu Pandemic
The Spanish flu pandemic emerged in 1918. The 
University of Sydney and the Royal North Shore 
Hospital helped save the lives of people affected by the 
flu and played an important role during the pandemic. The 
pandemic infected >500 million people across the globe, 
and >50 million people lost their lives.6 During this pan-
demic, the Australian government issued orders to close 
all public places and avoid gatherings. The University of 
Sydney accordingly suspended teaching classes and closed 
schools. Medical students and teachers voluntarily worked 
in hospitals and health centers.6 Similarly, in Philadelphia 
in 1918 at the University of Pennsylvania School Of 
Medicine, classes were suspended and third- and fourth- 
year medical students assigned to patient-care duties. As 
described by one of the students, they had a single lecture 
on influenza before the suspension of their classes and 
subsequent assignment of clinical duties. The mortality 
rate was very high at that time.7 Some of the medical 
students had graduated early and were pressurized to con-
tribute as health-care personnel in the US during the pan-
demic. These students worked on their own without much 
supervision from senior doctors. The extraordinary efforts 
of students have been recorded over history, with few 

surviving the pandemic and sharing their struggles with 
the world. Wallace Freeborn (1898–1971) was one of the 
medical students who volunteered as a Red Cross worker. 
He later on became the General Medical Superintendent at 
Royal North Shore Hospital in 1948.6

1952–1953 Danish Poliomyelitis Epidemic
Denmark witnessed an epidemic of polio in 1952–1953, 
labeled the worst epidemic in the history of Europe. 
Patients infected with polio presented with varied symptoms, 
including paralysis and respiratory failure. Anesthetist Bjørn 
Ibsen and his colleagues from other specialities in HCA 
Lassen’s Department of Communicable Diseases at 
Copenhagen’s Blegdamshospitalet introduced a technique 
of manual intermittent positive-pressure ventilation. He was 
assisted by >1,500 medical students in providing ventilation 
to the large number of patients resulting from the epidemic. 
Their efforts paid off, and the mortality rate of 87% was 
reduced to 26% with use of this technique.8

Influenza Pandemics of 2003 and 2009
During the H5N1 influenza pandemic, students wanted to 
provide their services; however, medical school adminis-
tration authorities in most places were not ready to risk 
student lives. A survey conducted at the University of 
Michigan Medical School and Health System revealed 
that 88% of students considered that they should be incor-
porated into services during pandemics and that they act as 
important first responders participating voluntarily.9 In 
another questionnaire-based study, it was reported that 
most students believed that they had an obligation to 
volunteer during a pandemic.10 Toner and Walderhorn 
suggested that medical and nursing students must be 
used to provide help to hospital staff during influenza 
pandemics in some way.11 However, a different school of 
thought also prevailed: keeping students at the forefront 
would unnecessarily put them at increased risk of contract-
ing illness, eventually leading to loss of promising future 
health professionals. In Toronto, when there was an esca-
lation in patients with severe acute respiratory syndrome, 
medical students were removed from hospital duties to 
prevent undue exposure.12 Similarly, during the severe 
acute respiratory syndrome outbreak in China, clinical 
teaching was halted after 17 students contracted the 
disease.13 In a study conducted with Belgian senior med-
ical students, 82% affirmed that they would care for pan-
demic patients if necessary; however, only 42% agreed to 
care for pediatric patients.14 This study brought to light 
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that students were not confident enough to take care of 
special subsets of patients in times of emergency.

AIDS Epidemic
The AIDS epidemic claimed many lives. Unlike the influ-
enza pandemic, in the AIDS epidemic medical students 
were called upon to provide services in active patient care. 
In 1985, at Bellevue Hospital, New York, due to the rising 
number of hospital patients, each patient was assigned 
a medical team comprising a physician, a resident, two 
interns, and two fourth-year medical students.15

Ebola Epidemic
When the Ebola epidemic appeared in Africa in 2018, 
medical students helped to make people aware of the 
disease. The Congolese were suspicious about receiving 
medical help from Western health-care professionals and 
showed resistance. As such, the Congolese government 
deployed 600 medical students to spread of awareness to 
approximately 10,000 people in the community. These 
students motivated people to come to health-care centers 
for examination and treatment.16

Students’ Roles in Other Disasters
History has witnessed medical students providing exemp-
lary services during natural disasters and terrorist attacks, in 
addition to disease outbreaks. During the terrorist attacks in 
New York City on September 11, 2001, medical students 
helped voluntarily without any mandate from the govern-
ment to do so.17 On the contrary, during Hurricane Rita, 
college administration at Texas A&M University College of 
Medicine canceled classes and provided students with 
orientation classes so that they could volunteer.17 

A limited number of students volunteered for the services. 
They reported feeling agitated that their inadequate knowl-
edge in the subject made a proper contribution unlikely. 
However, all students agreed that the experience made 
them even more oriented to their profession.17

In 2005, there was a massive earthquake in Pakistan and 
some parts of India and Afghanistan. Pakistan deployed 
final-year medical students for disaster management. 
However these students faced several difficulties in mana-
ging clinical cases without any supervision. They later 
recounted such difficulties as an inability to treat children, 
confusion in prioritizing medical attention, and keeping 
check on emotional aspects and many also faced severe 
injuries.18 Further, in July 2005 a heavy downpour of 
>944 mm rain in a day resulted in devastating floods in 

Mumbai, India. It was one of the heaviest rainfalls recorded 
in 90 years. Mumbai had increasing numbers of patients with 
leptospirosis during the floods. KEM hospital, Mumbai 
deployed teams comprising undergraduate students. These 
students rendered services by contributing to blood collection 
and furnishing laboratory reports of the patients.19

Medical Undergraduates and COVID 19
The COVID 19 pandemic has encircled the entire world in 
a short time. The escalating patient numbers have over-
burdened health-care professionals across the globe and 
given rise to a manpower shortage to manage the pandemic. 
In the present situation, medical schools are deploying 
medical students as an important addition to frontline 
health-care providers. Clerkship rotations of third-year stu-
dents have been canceled in various medical schools, and 
preclinical subjects are being taught through online classes. 
In Italy and the UK, graduation ceremonies have been 
canceled and replaced by virtual expedited ceremonies so 
that students can provide services as doctors.20, 21 Final- 
year students in many medical schools are being asked to 
graduate early so that they may join the active workforce.21 

Over 13 medical schools in the US have allowed students to 
graduate early and provide services in active patient man-
agement and care.22 The steps taken by medical schools are 
comparable to those taken during previous outbreaks.

Students at the University of Southern California are 
involved in running phone call–based information centers, 
and students of the University of Minnesota are providing 
child care for frontline health-care professionals.23 Further, 
students of East Tennessee State University are helping to 
screen COVID-19 patients.23 Students of the University of 
Pittsburgh are delivering medications to high-risk patients. 
Georgetown University students have created a personal 
protective–equipment drive.23 Harvard Medical School stu-
dents have formed a team and further constituted four 
different committees to support hospital staff with services 
like providing child care, shopping for groceries, propagat-
ing educational materials and music videos, developing the 
medical student clinical workforce, preparing a database on 
various initiatives of different medical schools in US, and 
caring for homeless and older patients.24

Similarly, Stanford medical students have developed 
a website on COVID 19 to answer >85 FAQs and any new 
queries that are being thoroughly researched and answered 
by a team of students. However, they are not involved in 
direct patient care at present. Some students are involved in 
collection drives, whereas some have designed face 
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shields as personal protective equipment.25 At Oxford med-
ical school, 24 medical students have voluntarily joined the 
emergency department to aid patient care. After initial train-
ing, they are being deployed for services like directing 
patients, attending the reception desk, and performing 
blood tests, electrocardiography, and other diagnostic tests.26

In India, the medical college in Odisha has trained 
approximately 500 MBBS students to treat COVID 19 
patients when their services are needed.27 Some medical 
students in Uttar Pradesh (India) are reported to be 
engaged in spreading awareness about the pandemic in 
villages, even in scorching summer temperatures and 
Ramadan fasting.28 Further, third- and fourth-year students 
of medical colleges in Maharashtra (India) have been 
asked to provide services on a voluntary basis. The gov-
ernment has agreed to initiate paid voluntary services and 
deduction of duty periods in the present pandemic from 
their mandatory service-bond period.29 Medical students in 
the Czech Republic have voluntarily provided their ser-
vices in this pandemic.30

Third-year medical students at the Heritage College of 
Osteopathic Medicine in Ohio are being posted mandatorily 
to assist in COVID 19 public health care.31 Russian medical 
students are being mandated to provide services in COVID 
wards.32 A questionnaire-based study from Dow Medical 
College, Karachi revealed that 78% students felt obliged to 
take care of the patients and were ready to serve, whereas 
75% were worried about getting infected.33 These students 
are facing varied emotional dilemmas and uncertain about 
their own protection from infection. Amid fear, many med-
ical students in the US are voluntarily lending their services 
by working in call centers for patients and acting as first 
responders. Many of these students raise funds and arrange 
protective equipment.

Discussion
Medical undergraduates are under an unusual amount of 
stress and confusion. They are unsure about their future 
because of suspension of classes and the issue of lockdown, 
with their entire curriculum shifted to online classes. 
However, learning medicine is not all just knowledge, but 
also skill and online classes would be covering only the 
lowest rung of Miller’s Triangle, only the knowledge portion 
of Bloom’s taxonomy and would be only one of six ACGME 
(Accreditation Council for Graduate Medical Education) 
core skills required to be fulfilled by a medical graduate.34 

Communication skills, attitudes, empathy, altruism, profes-
sionalism, and humanities cannot be learned through virtual 

media. However, the present COVID 19 pandemic has 
affected everything, and efforts are being made to devise 
new and innovative ways to come out of this challenging 
situation everywhere in the world.

Experience from past outbreaks has taught us that med-
ical undergraduates may be deployed as an indirect task 
force. It is clear that their role in the present pandemic is no 
different from previous episodes. The students are untrained 
as far as outbreak/disaster management is concerned. Like 
previous outbreaks, they are still receiving fast-track training 
on handling the pandemic without learning the intricacies of 
its management. They are forced to join frontline workers at 
many places, repeating the history of Spanish flu pandemic. 
Despite the evolution of medicine in the present era, active 
training for management of outbreaks has not yet been 
incorporated in the undergraduate curriculum. The students 
are as naïve, as they were in the past, merely studying a few 
chapters on outbreaks mentioned in their textbooks. There 
are no clear guidelines defining their role in the present 
pandemic, a state that is quite similar to that in past. The 
message is clear that students are untrained and hence feel 
unconfident and apprehensive in providing active patient 
care. Therefore, precautions must be taken while allotting 
tasks to these students so that they are not under threat. The 
most important point to be considered is that untrained stu-
dents’ help would be more of a catastrophe, leading to wast-
ing of resources. On the contrary, these students may be of 
great help if they are assigned responsibilities they can han-
dle with alacrity like taking detailed histories of patients, 
attending to calls of patients, helping in understaffed clerical 
departments, providing food and medicines to patients and 
frontline workers, taking care of older people, and helping to 
develop online help desks. Junior students who are at home 
may help spread the message to the public about practicing 
social distancing, use of masks, and how to prepare masks at 
home through an online platform. The KAP (knowledge, 
attitudes, and practice) studies conducted in different medical 
schools across the world have revealed for example that 
>80% of Jordanian medical students have adequate knowl-
edge about the pandemic and are adopting correct practices 
during this period.35 A further survey in Ugandan medical 
students revealed that 91% had good knowledge about the 
pandemic, 74% a positive attitude, 57% good practices, and 
80% of students were ready to volunteer in frontline care,36 

while 96.6% of medical students at an Indian medical school 
reported practicing increased hand-washing during the pan-
demic, 92.7% had appropriate knowledge of COVID-19, and 
>80% had a positive attitude toward COVID-19.37 Another 
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study reported inadequate knowledge and practices in health- 
care workers, including medical undergraduates, in India.38 

These studies show that these students can assist frontline 
workers in several ways. It is important that ethical concerns 
be taken care of while deploying students during the pan-
demic, as explained by the American Association of Medical 
Colleges. Foremost is the voluntary nature of deployment, 
delegating work with minimal risk, the kind of work allotted 
to the students should be according to their training with 
minimum risk of exposure, they must be provided with 
adequate personal protective equipment, they have to be 
supervised, and above all the services must be voluntary 
and not imposed.39 Unplanned deployment as frontline 
workers without adequate training may lead to adverse inci-
dents and probably loss of medical leaders who would have 
come out of pandemics with more experience and wisdom.

Further, in contrast to previous outbreaks, in many 
countries students in the present pandemic have taken 
up these responsibilities in a very dignified manner. 
Such voluntary services can be attributed to advancement 
in the field of information technology. Unlike previous 
outbreaks, students in the present pandemic are able to 
take up unconventional roles of managing call centers, 
running websites, tracking solitary elderly people, prepar-
ing personal protective equipment, and many more. 
Medical students’ desire to contribute to combating the 
pandemic must be appreciated, but we must remember the 
predicament of those posted in the front line without 
proper skills or training. Also, there is growing aggres-
sion and restlessness, as they are not sure about their 
future. The ones who are left with a few months to 
graduation are stressed about their role in the pandemic 
once they start working. Many of these students have 
voluntarily chosen to graduate early and help frontline 
workers directly.

The present pandemic obliges us to rethink medical 
curricula followed across the globe. Special training to 
deal with disease outbreaks and natural disasters must be 
incorporated in routine medical curricula so that medical 
students are better prepared to aid and eventually lead 
health-care teams. Several medical schools, including 
Harvard Medical School, the University of Colorado 
School of Medicine, and the University of Vermont 
College of Medicine, have been running pandemic- 
preparedness exercises after influenza pandemics,40 and 
similar training protocols must be implemented in all med-
ical schools. Such outbreak-preparedness curricula may be 
distributed across different years of medical study. For 

example, first-year medical undergraduates may be given 
training on handling call centers and help desks, preparing 
posters/pamphlets, and spreading awareness campaigns. 
Second-year students may be trained in history-taking, col-
lecting samples, data entry, and handling websites. Third- 
and final-year students may be trained for basic patient 
management, documentation, and counseling. Such out-
break-management curricula may be followed uniformly 
in all medical schools across the globe. Such steps would 
ensure that students know their exact role during conditions 
of crisis according to the year of graduation and render their 
services without any state of confusion and panic.

Presently, health-care professionals across the globe 
have immense responsibility to save mankind from the 
clutches of this deadly virus. This entails significant work-
load and stress for frontline workers. In this challenging 
situation, medical students may be used to reduce some 
workload directly or indirectly from frontline workers. 
Efforts should be focused on the students rendering their 
services effectively and safely.

Conclusion
Medical undergraduates have a record of providing valu-
able services during disease outbreaks; however, the pre-
vious outbreaks and the present COVID 19 pandemic have 
shown that they need to be trained in advance and must be 
aware of their specific roles so that they are not in 
dilemma or dismay. Previous disasters have been 
a learning experience such that the same mistakes should 
not be repeated for the present pandemic and medical 
students’ services could be used more judiciously.
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