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Upon the outbreak of the COVID-19 pandemic, countries worldwide face a critical
shortage of human resources in the health sector. Medical students are a potential
task force with the capability to support the stretched health sector. This study aims
to evaluate their training need for epidemic control in order to employ them effectively. A
cross-sectional study was conducted using a web-based survey from December 2019
to February 2020. There were 5,786 observations collected using the snowball sampling
technique. Logistic regression was applied to identify factors associated with training
participation in epidemic prevention and disaster prevention. Multiple Poisson regression
model was constructed to examine factors associated with the number of times they
participated in sanitation training and disaster prevention activities in the previous 12
months. Sanitation and health education communication activities had the highest
proportion of participants, with 76.5 and 38.4%, followed by examining and treating
diseases in the community (13.4%). Those who participated in community activities had
a higher number of times to participate in epidemic sanitation training and be involved
in disaster prevention. This study informed the need for training programs to prepare
medical students for COVID-19 epidemic responses. The training curriculum should
include both theoretical approaches and contextual approaches to achieve efficient
epidemic control.
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INTRODUCTION

COVID-19 is the infectious disease caused by a new coronavirus
that was first reported from Wuhan, China, on 31 December
2019. The World Health Organization (WHO) has officially
declared the outbreak of COVID-19 pandemic on 11 March
2020, after the disease caused by the new coronavirus spread to
more than 100 countries and led to tens of thousands of cases
within a few months. With more than 200 countries, areas, or
territories with positive cases of COVID-19, social distancing
has been applied in most countries to minimize the spread
of the virus. Washing of hands frequently, routine cleaning
of frequently touched surfaces, and, more recently, wearing of
face mask/covering are the additional methods recommended by
health authorities to slow down the spread of the virus. Recent
COVID-19 research found that these precautional measures
safeguard well-being at the COVID-19 outbreak (1) and peak
of epidemics (2). Because COVID-19 is a completely new
epidemic, governments in different countries have taken different
approaches to control this epidemic in their countries. The
UK government, for instance, had briefly considered the “herd
immunity” approach but quickly had to admit that, with COVID-
19, the health impact, including the mortality rate, would be
phenomenal (3, 4). Other countries such as Taiwan, Singapore,
and Vietnam chose to apply strict measures at the early stages of
the outbreak rate such as forced isolation, social distancing, and
strict quarantine and contact tracing rules. Those strict measures
help those countries to keep the numbers of COVID-19 cases
low but require extra human resources, especially well-trained
preventive medicine staff that could lead to a shortage in many
countries during this epidemic period.

Vietnam belongs to the low- and middle-income country
(LMIC) group whose water, safety, and hygiene in healthcare
facilities need to be improved. According to State Party Self-
Assessment Annual Reporting 2018, the average scores of
indicator groups, including points of entry, national health
emergency framework, and surveillance, were quite low in
Vietnam (40/100, 47/100, and 50/100, respectively) (5, 6).
Vietnam achieved a medium score in human resources indicators
(60/100), indicating a great potential in its human resources.
As mentioned above, Vietnam was considered among countries
that performed well in preventing the spread of coronavirus in
the community. The government has immediately applied timely
policies as well as informed the residents about the perception of
using masks and other risks with the considerable contribution
of social media and science journalism (7-11). Notwithstanding
these timely actions, the government has mobilized the entire
health sector, including medical students, to participate in
epidemic control, and the Ministry of Health of Vietnam has
called on medical students to help in the fight against the
epidemic to enhance human resources (12-14).

In previous epidemics such as SARS, H5NI, and AIDS,
the great contribution of medical students in preventing
and controlling the disease has been recognized in Canada,
Hong Kong, and Turkey. Medical students are important
human resources that might have the capability to support
the community, with their advantages of youth, skills, and

knowledge, in the fight against an epidemic (15-17). Despite their
confidence and willingness to contribute, an important lesson is
to ensure preparedness and awareness among medical students
who are directly involved in epidemic control because of their
specific roles. In terms of COVID-19 epidemic, the process of
medical student education is reconsidered to evaluate whether
these students have the required preparedness to participate in
the fight against the deadly coronavirus (18, 19).

The spread of COVID-19 around the world has shown that
metropolitans have the highest risk of overwhelming spreading
due to high population density and social activities. Fortunately,
the metropolitans in Vietnam are also where most of the medical
students are. In the three high-risk metropolitans of Vietnam,
i.e,, Hanoi, Da Nang, and Ho Chi Minh City (the three largest
cities), most medical students have participated in a training of
epidemic prevention and support, but there has been a limited
assessment of the training process and the appropriateness
of the training program. Therefore, during the unanticipated
epidemic of COVID-19, this study aims to figure out whether
medical students have received appropriate training for epidemic
control and the associated factors that affected their training
and practices.

MATERIALS AND METHODS
Study Design and Sampling Methods

A cross-sectional study was conducted using a web-based survey
named SurveyMonkey®. SurveyMonkey is one of most common
platforms for online survey because it is intuitive and easy to
share. The system provides the ability to develop questionnaires
with a variety of question types and is easy for researchers to
modify. At the same time, the confidentiality of the collected
information is also guaranteed by passwords and a privacy
system. Using this platform, research was ably conducted on
a large scale in Vietnam in a short time. The reason for time
limitation was because this study was a sub-analysis of a project
on medical workers and medical students during the initial
period of the COVID-19 epidemic when the assessment of
national responses was vital. Data were collected from December
2019 to February 2020 in Vietnam, which covered the period
from the very first COVID-19 cluster that was reported in
Wuhan, China, on 31 December 2019 until the outbreak was
declared a public health emergency of international concern by
WHO on 30 January 2020 but before WHO declared the outbreak
as an epidemic on 11 March 2020.

The participants were medical students in different medical
universities in Vietnam who met the following inclusion criteria:
(1) at least 18 years old, (2) currently living in Vietnam, (3)
agreeing to participate in the survey by providing an online
informed consent, and (4) having the ability to read and respond
to the questionnaire.

In order to avoid having participants answer the survey more
than once, no material incentives were given to the participants
for their engagement of the survey. In total, there were 5,786
observations that can be used for analysis.

We applied the “snowball sampling technique” to recruit
participants. Several core groups of medical students from
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the Vietnam Young Physician Association, Vietnam Youth
Federation, and medical universities in Hanoi, Danang, and Ho
Chi Minh City have been centered upon at the beginning of the
recruitment process. The core groups sent the link to students of
medical universities in other provinces in three regions of North,
Central, and South Vietnam for them to access the questionnaire.
The students who had been involved in the study were instructed
to invite other students to join because they were more likely to
know other people who have similar background characteristics
and are suitable to be involved in the survey. One person could
easily send the link of survey via weblink, email, social network,
and messenger apps to others.

Variables

Socioeconomic Characteristics

The participants provided information about their gender, age,
specialty, marital status, and living areas.

Training and Practice for COVID-19 Epidemic Control
Among Medical Students

The participants were asked if they attended training classes in
epidemic prevention and disaster prevention and if they have
ever been involved in disaster prevention. They self-reported
community activities that they had participated in. They were
also asked about the number of times that they participated in
environmental sanitation training in the previous 12 months
as well as were involved in disaster prevention. Moreover, the
participants were asked whether they agree with the importance
of the following local hygiene and disease prevention measures:

e Early prevention, environmental sanitation, and population
health improvement

Mobilization of community participation in disease control
Training on up-to-date scientific knowledge

Raising awareness of the impacts of climate change

Ensuring adequate budget for disease prevention

Periodic surveillance for infectious diseases

Strengthening health communication and education programs
Development of epidemic forecast systems to provide
early warning

Improvement of interdisciplinary scientific research capacity
Workforce support for preventive medicine sectors
Development of guidelines for disease prevention

Increasing coordination among local actors.

Statistical Methods

STATA software was used to analyze the final data. Mean
and standard Deviation (SD) were described for quantitative
variables; frequency and percentage were used to describe
qualitative variables. The differences between these variables were
tested using Kruskal-Wallis test and chi-square test, depending
on each variable. P < 0.05 was considered statistically significant.
Logistic regression was applied to identify factors associated
with training participation in epidemic prevention and disaster
prevention. A multiple Poisson regression model was constructed
to examine the factors associated with the number of times that
they participated in sanitation training and disaster prevention
activities in the previous 12 months. The independent variables

included in the model were socioeconomic status and the
specialty of the participants. Forward stepwise selection was used
to construct the reduced model that only contained independent
variables having a log-likelihood ratio test p < 0.2.

Ethical Consideration

The Scientific Council of Vietnam Central Youth Union
has reviewed and approved this study protocol (No.
85 QD/TWDTN-VNCTN).

RESULTS

Table 1 shows that there were 74.9% female medical students,
about three times higher than the 25 male medical students
(25.1%). The average age of the medical students was 20.6
years (SD = 1.7), and 98.5% among them were single.
The rate of living in urban and rural areas was 87.7 and
12.3%, respectively.

Table 2 indicates that 87.6% of the medical students have
attended training classes on hygiene in epidemic prevention
and disaster prevention, and 91.6% of them were involved in
disaster prevention with average number of times of 1.0 (SD =
1.4) and 1.1 (SD = 1.0) for each type of activity, respectively.
Environment sanitation and health education communication
are two learning topics that have the highest proportion of
attendance among the participants at 76.5 and 38.4%, followed
by examining and treating diseases in the community (13.4%).
However, the remaining learning topics have relatively low
rates of participants: mobilize community participation (11.5%),
support for life and social security in the locality (7.4%), detect
and notify epidemics/natural disasters (3.1%), and control and
isolate affected areas (2.0%).

Table 3 demonstrates the proportion of agreement on the
importance of local hygiene and disease prevention measures
among the participants. Early prevention, environmental
sanitation, and population health improvement was
the most common choice by medical students (36.5%),
followed by mobilization of community participation in
disease control (32.9%) and training on up-to-date scientific
knowledge (32.5%).

Table 4 presents the associated factors with training and
practice for epidemic control. It can be seen that the medical
students who had participated in community activities have a
higher number of times to participate in epidemic sanitation
training (Coef. = 0.22, 95% CI = 0.09; 0.35) and be involved in
disaster prevention (Coef. = 0.21, 95% CI = 0.17; 0.24) compared
with those who did not.

DISCUSSION

The findings of our study indicated that the medical students who
had participated in community activities were likely to participate
in training classes on environmental sanitation for epidemic
prevention and be involved in disaster prevention; however, only
nearly half of them did actually participate in these activities.
Moreover, the rate of students involved in training is high, but
the frequency of the training time was only about once per year,
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TABLE 1 | Socioeconomic characteristics of medical students.

Medical specialist General doctor Pharmacist Others Total p-value
n % n % n % n % n %
Total 2,019 34.9 1,189 20.6 1,198 20.7 1,380 23.9 5,786 100.0
Gender
Male 589 29.2 338 28.4 320 26.7 205 14.9 1,452 25.1 <0.012
Female 1,429 70.8 851 71.6 878 73.3 1,175 85.1 4,333 74.9
Living area
Urban 1,782 88.8 1,039 88.1 1,056 88.6 1,161 85.1 5,038 87.7 0.012
Rural 225 1.2 141 12.0 136 11.4 204 15.0 706 12.3
Marital status
Single 1,985 98.4 1,173 98.8 1,178 98.7 1,355 98.2 5,691 98.5 0.572
Others 32 1.6 14 1.2 16 1.3 25 1.8 87 1.5
Region
Northern 276 141 495 42.9 171 14.6 537 39.9 1,479 26.2 <0.012
Central 117 6.0 58 5.0 82 7.0 45 3.3 302 5.4
South 1,570 80.0 601 52.1 920 78.4 765 56.8 3,856 68.4
Participated in community activities
Yes 885 43.9 525 44.2 455 38.1 555 40.3 2,420 41.9 <0.012
No 1,131 56.1 663 55.8 739 61.9 823 59.7 3,356 58.1
Age group
Under 20 602 31.8 291 26.2 338 29.7 610 46.9 1,841 33.8 <0.012
20 and above 1,290 68.2 821 73.8 802 70.4 692 53.2 3,605 66.2
Age, mean (SD) 20.8 (1.9 20.7 (1.5) 20.6 (1.6) 20.1 (1.8) 20.6 (1.7) <0.01P
aChi-square test.
bKruskal-Wallis test.
TABLE 2 | Training and practice for epidemic control among medical students.
Medical specialist General doctor Pharmacist Others Total p-value
n % n % n % n % n %
Attend training classes on hygiene in epidemic prevention and 1,771 87.7 1,033 86.9 1,068 88.3 1,204 87.3 5,066 87.6 0.732
disaster prevention
Involved in disaster prevention 1,839 91.1 1,102 92.7 1,111 92.7 1,249 905 5301 916 0.09°
Activities of cleaning epidemic rooms in the community 1,330 72.3 835 75.8 917 82.5 975 781 4,057 765 <0.012
Environmental sanitation
Health education communication 795 43.2 450 40.8 355 32.0 436 349 2,036 384 <0.012
Examining and treating diseases in the community 310 16.9 135 12.3 122 11.0 141 113 708 134 <0.01®
Mobilize community participation 206 11.2 137 12.4 141 12.7 125 10.0 609 115 0.152
Support for life and social security in the locality 149 8.1 76 6.9 103 9.3 66 5.3 394 7.4  <0.012
Detect and notify epidemics/natural disasters 60 3.3 48 4.4 29 2.6 27 2.2 164 3.1 0.022
Control and isolate affected areas 39 21 28 2.5 25 2.3 14 1.1 106 2.0 0.072
Number of times participating in epidemic sanitation training 1.1 1.4 1.0 1.4 0.9 1.4 0.9 1.3 1.0 1.4 0.432
(per year), mean (SD)
Number of times involved in disaster prevention (per year), 1.3 1.0 1.2 1.0 0.9 1.0 0.9 0.8 11 1.0 0.01°
mean (SD)
aChi-square test.
bKruskal-Wallis test.
which is relatively low. Medical students need to be trained more The majority of medical students were well-trained in

in epidemic control in order to respond to all its aspects and  environmental sanitation and health education communication

enhance their supporting capability.

and had basic knowledge about common diseases. The remaining
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TABLE 3 | Agreement on the importance of local hygiene and disease prevention measures.

Medical specialist General doctor Pharmacist Others Total p-value
n % n % n % n % n %
Early prevention, environmental sanitation, and population 744 36.9 392 33.0 480 40.1 494 358 2,110 36.5 <0.012
health improvement
Mobilization of community participation in disease control 662 32.8 365 30.7 407 34.0 470 341 1,904 329 0.25°2
Training on up to date scientific knowledge 708 35.1 318 26.8 410 34.2 443 321 1,879 325 <0.01?
Raising awareness on the impacts of climate change 635 31.5 317 26.7 390 32.6 416 30.1 1,758 304  0.01?
Ensuring adequate budget for disease prevention 595 29.5 288 24.2 387 32.3 400 29.0 1,670 289 <0.012
Periodic surveillance for infectious diseases 605 30.0 297 25.0 355 29.6 411 29.8 1,668 28.8 0.012
Strengthening health communication and education 571 28.3 283 23.8 330 27.6 395 286 1,579 27.3 0.02¢
programs
Development of epidemic forecasts systems to provide early 545 27.0 274 23.0 327 27.3 370 26.8 1,516 262 0.05%
warning
Improvement of interdisciplinary scientific research capacity 550 27.2 250 21.0 323 27.0 349 2583 1,472 254 <0.012
Workforce support for preventive medicine sectors 545 27.0 243 20.4 311 26.0 357 259 1,456 252 <0.01?
Development of guidelines for disease prevention 519 25.7 246 20.7 303 25.3 344 249 1,412 244 0.01°2
Increasing coordination among local actors 510 25.3 236 19.9 275 23.0 342 248 1,363 23.6 <0.012

aKruskal-Wallis test.

TABLE 4 | Associated factors with training and practice for epidemic control among medical students.

Attend training
classes on hygiene
in epidemic prevention

and disaster prevention®

Number of times
participating in epidemic
sanitation training (per year)®

Involved in disaster
prevention?

Number of times
involved in disaster

prevention (per year)®

OR

95% ClI Coef.

95% ClI

OR

95% ClI Coef.

95% ClI

Gender (female vs. male)

Marital status (living with spouse
vs. single)

Age group (20 and above vs.
under 20)

Participated in community activities 0.88
(yes vs. no)

Region (vs. Northern)
0.71*
0.83*

Central

South

Specialty (vs. medical specialist)
General doctor

Pharmacist

Others

-0.11
0.28*

—0.13"

0.74,1.03 0.22%**

0.49, 1.03
0.68, 1.01

—0.20™
—0.14*

—0.28, 0.06
—0.03, 0.60

—0.26, —0.00

0.09, 0.35

—0.37, —0.03
—0.29, 0.00

Agreement on the importance of local hygiene and disease prevention measures (yes vs. no)

Development of epidemic forecast
systems to provide early warning
Ensuring adequate budget for
disease prevention

Workforce support for preventive
medicine sectors

Increasing coordination among local
actors

2.26

1.14

1.46™

1.19

1.26%
1.24

1.86™*

—0.06"*
0.71,7.23

0.93, 1.40

1.19,1.79 0.21™

0.96, 1.47

0.96, 1.62
0.96, 1.60
—0.08"*

—0.04

0.06™*

0.07**

1.42,2.44

—0.11, -0.02

0.17,0.24

—0.12, —0.04

—-0.10,0.02

0.01,0.11

0.01,0.13

**p < 0.01, *p < 0.05, *p < 0.1.
aMultivariate logistic regression.
bpultivariate Poisson regression.
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practical activities (including mobilizing the community,
supporting for life and social security in the locality, detecting,
and notifying epidemics/natural disasters, and controlling and
isolating affected areas) are also necessary for epidemic control.
However, the rate of students’ attendance in these training topics
was low. It is suggested that the training program could be
improved to help the students acquire all necessary knowledge to
control the epidemic effectively.

Despite the fact that most medical students in Vietnam
were not fully equipped with epidemic control training, during
the COVID-19 epidemic, Vietnamese medical students have
provided important assistance for the healthcare team in the
following tasks: (1) assisting passengers in filling the health
declaration forms (quarantine task), (2) assisting Center for
Disease Control’s (CDC) staff in tracing incidences of COVID-
19 and people related to patients, (3) setting up genealogy maps
to monitor the spread of the disease, (4) helping CDC’s team to
investigate the epidemic by tracking people who pose a high risk
of transmission, (5) taking samples for testing for the virus, (6)
quarantining suspected patients and assisting doctors and nurses,
and (7) promoting preventive measures in the communities
(20). Since the worldwide outbreak of COVID-19, in order to
make these tasks more efficient, Vietnam has implemented timely
interventions such as posting anti-epidemic guides through the
webpage of medicine and pharmacy universities (including video
clips, e-documents, updated news) as well as the mobile app
NCOVI from the government portal that provided instructions
for coronavirus disease prevention (21-25).

Even in more developed countries, the preparedness of
medical students was also not high as they are perceived as
non-frontline staft (26) and have lower resilience (27). A study
in the United States reported that 98.5% of undergraduate
students received quite poor health education communication
(28). Findings from a study in England also pointed out the
gap in public health and epidemiology training curriculum, and
reformation to improve the training for medical students has
been started (29). In the LMIC group, 86% of Pakistan medical
students were not satisfied with the epidemiology approach at
the university (30). In a Malaysian medical university, 84.6% of
students believed that there should be more practical sessions
(31). Medical universities in Vietnam previously assessed the
importance of epidemiology and the training needs (32-35);
however, the development in training programs has not been
shown in our results yet.

The findings of this study help us draw up some potential
implications. While this study indicated that the medical students
in Vietnam had enough knowledge in environmental sanitation,
health education communication, and common diseases through
training in universities and community activities, it revealed,
however, the necessity of training in other aspects including
mobilizing the community, supporting for life and social
security in the locality, detecting and notifying epidemics/natural
disasters, and controlling and isolating affected areas. To deliver
the knowledge of epidemic control to students, there are possible
methods such as on-site training, e-learning, integrating with
official training curriculums in the university, and developing
instruction materials (36-41). Nevertheless, training programs

should include theoretical approaches (e.g., pathogens, critical
treatments) as well as other contextual approaches to achieve
efficient epidemic control in each region. Training curriculum
could be built based on the diversification of cultures to help
the trainees be closer to the residents and meet expected
outcomes in preventing and controlling the epidemic (42, 43),
and after these classes, the trainees, including medical students,
should have a higher level of awareness and preparedness on
epidemic control. There was insufficient evidence about the
customs and the colloquialisms of each population in epidemic
control training programs. For example, current official online
training documents of WHO have not identified customary
risks yet (44). Therefore, medical staff at the grassroots level
might meet difficulties in implementing solutions for public
health approaches in epidemic response and system thinking
in epidemic response. Further studies should assess customary
characteristics in order to help medical staffs detect the risks at
multilevel approaches.

Nonetheless, we acknowledge some limitations of our study.
First, using the snowball sampling method might lessen the
representability of our study. In return, our findings are
urgent and consistent with the urgent requirements of the
epidemic situation in Vietnam. Secondly, the self-reported
data collection might lead to recall bias. A minor limitation
in this study was the fact that the number of females was
significantly higher than that of males. However, the results
after dividing the variables by gender showed that there were
very few variables which indicated a statistically significant
difference between males and females. Finally, the cross-sectional
study design might limit the possibility to identify causal
relationships. Several questions remain unanswered at present
about the training need among other population groups about
epidemic control.

CONCLUSIONS

Medical students are important human resources for the
healthcare system in the period of health crisis. Indeed thousands
of Vietnamese medical students have participated in the
fight against COVID-19 epidemic. Although the country has
been successful in controlling the virus, our study suggested
that the participation of medical students could be more
effective if there was more training about epidemic control
among them to fill the gap in their training need. The
results of our study provided evidence for reforming the
training programs for epidemic control to prepare the medical
students for COVID-19 epidemic responses in Vietnam. The
training curriculum should include both theoretical approaches
(e.g., pathology and critical treatments) as well as other
contextual approaches to achieve efficient epidemic control in
specific regions.
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