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ABSTRACT
Medical students represent a significant part of the health-care community and are active members of the 
coronavirus disease 2019 (COVID-19) response. This study aimed to evaluate various factors associated 
with COVID-19 vaccine intention among medical students via an online anonymous survey. A total of 370 
students completed the online survey, with 229 (61.89%) not vaccinated for COVID-19. Of students not yet 
vaccinated, 45 (19.65%) were unsure or did not intend to accept the vaccine, while 184 (80.35%) intend to 
be vaccinated within 6 months. Overall, female gender, health status, clinical science enrollment, and the 
practice of COVID-19 preventative behaviors significantly correlated with the intention to be vaccinated 
within 6 months. Greater perceived risk for contracting COVID-19, lesser beliefs that the COVID-19 
vaccination trials were rushed, and greater beliefs that being vaccinated would help complete their 
medical education were uniquely associated with the intention to be vaccinated within 6 months. 
Collectively, this study identified several factors that influenced medical students' intention to receive 
the COVID-19 vaccination. This information may be used in future immunization strategies to increase the 
vaccination rates among this group of future medical professionals.
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1. Introduction

The novel coronavirus disease 2019 (COVID-19) was declared an 
emergency epidemic by the World Health Organization on 
January 30, 2020.1 Through unprecedented collaboration between 
government agencies and the pharmaceutical industry, three 
COVID-19 vaccines were developed and tested within 11 months 
of the first identified COVID-19 case. The first of these vaccines 
were made available to the public in the month of 
December 2020.2 As of July 22, 2021, the Center for Disease 
Control and Prevention (CDC) reported that in the United 
States (US), 162,174,165 (48.8%) were fully vaccinated and 
187,216,168 (56.4%) received at least one dose of the COVID-19 
vaccine.3 Currently, the COVID-19 pandemic surges on with 
recent the latest variant, Omicron, proving to be more quickly 
transmissible than their predecessors.4 With new COVID-19 
strains predominating in unvaccinated and immunocompro
mised populations, prevention of disease transmission by promo
tion of vaccination and boosters is imperative.5 The CDC affirms 
vaccination as the best public health protection measure to 
decrease COVID-19 transmission and possibility of new variant 
emergence.6 As medical students represent a significant part of the 
health-care community and are active members of the COVID-19 
response, we aim to explore the factors influencing international 
medical students’ intention of receiving COVID-19 vaccination.

Currently, no studies exist that investigate Caribbean, inter
national medical student COVID-19 vaccine intention; how
ever, recent studies analyzed the influence of factors on the 
acceptance of the COVID-19 vaccine in other populations 
university and medical students. A recent survey of 168 US 

medical students found that only 53% indicated willingness to 
participate in a clinical trial, and 23% of the students were 
unwilling to receive the vaccine immediately upon Food and 
Drug Administration approval. The researchers attributed 
these findings to a lack of trust in information from public 
health experts, politicization of the vaccine, and concerns 
about side effects.7 Another study surveyed 10,843 Iranians 
and applied the Theory of Planned Behavior to evaluate spe
cific constructs such as attitude, subjective norm, perceived 
behavioral control, and intention related to COVID-19 vacci
nation. Fear of COVID-19 was significantly positively asso
ciated with behavioral control, subjective norm, attitude, and 
perceived COVID-19 infectability to explain COVID-19 vacci
nation uptake.8 A study among Chinese university students 
used Protection Motivation Theory assessed the role that var
ious information places on the perception of COVID-19 vac
cination. Receiving information regarding COVID-19 from 
a medical professional had a greater association with vaccina
tion acceptance than information received from colleagues or 
online. Additionally, the perceived severity of COVID-19 posi
tively correlated with COVID-19 vaccine acceptance.9 A recent 
cross-sectional survey on Chinese university students found 
that increased students’ knowledge regarding COVID-19 vac
cination and risk perception were positively associated with 
their attitudes toward COVID-19 vaccine uptake. Additionally, 
positive student attitudes regarding COVID-19 vaccine uptake 
and the presence of past influenza vaccination uptake are 
positively associated with the intention to be vaccinated for 
COVID-19.10
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Collectively, these studies suggest that successful vaccina
tion campaigns must evaluate distinct factors, such as demo
graphics, beliefs, past vaccinations, and behaviors, in order to 
increase vaccination among future medical professionals. The 
current study utilizes the longstanding behavioral theories, the 
Theory of Planned Behavior and Protection Motivation 
Theory, to explore the constructs of attitude, subjective 
norms, intention, and perceived severity, to assess their rela
tion to COVID-19 vaccination among international, Caribbean 
medical students, respectively. Our objective is to explore and 
identify behavioral theoretical constructs and potential factors 
impacting COVID-19 vaccination intention among interna
tional medical students, a population previously unstudied. 
With the survey findings, we aim to aid in recommendations 
and development of vaccination policy and programs that may 
increase COVID-19 vaccination in international medical stu
dents and future health-care professionals.

2. Materials and methods

2.1. Study design

We employed a 22-item anonymous online survey to evaluate 
factors affecting medical students at a Caribbean medical 
school intention to be vaccinated. No known validated scales 
evaluating COVID-19 vaccination acceptance in medical stu
dents were available upon commencement of the research 
project. An original survey was developed based on current 
literature on vaccination intention with items related to influ
enza vaccine uptake, belief in vaccine effectiveness, vaccine 
convenience, vaccine price, risk perception, personal COVID- 
19 diagnosis, viral transmission preventive measure practice, 
vaccine adverse effects, and rushed clinical trials.7,11–17 We 
generated original questions related to professional responsi
bility, and herd immunity. We created original questions based 
on the Theory of Planned Behavior constructs including atti
tude, subjective norm, perceived behavioral control, and 
intention.18 Additionally, we selected constructs from the 
Protection Motivation Theory to develop questions related to 
threat appraisal and perceived risk.19 Ethical approval was 
granted by the medical school’s Institutional Review Board 
(IRB) before the survey was administered (IRB approval: IRB 
study #: 2021–2).

2.2. Participants

One-thousand, seven-hundred and thirty-five students from 
a Caribbean medical school were contacted to fill out the 
survey. Students at Caribbean medical schools have completed 
a postgraduate degree prior to acceptance. Depending on 
the year of medical school and campus of enrollment at the 
time of the survey, students may be living in the USA, UK, Sint 
Maarten or their home country.

2.3. Measures

The survey consisted of two sections: demographics and factors 
potentially impacting vaccination. Basic demographic infor
mation was collected that included medical school year, age 

range, race/ethnicity, country of permanent residence, and 
living arrangements within the past 12 months. Additional 
information included perceptions regarding personal health 
status, social norms, risk, professional responsibility, experi
ence with COVID-19 illness, vaccination conveniences (price, 
transportation), vaccine adverse effects, rushing of vaccination 
trials, history of influenza vaccination, practice of COVID-19 
preventative behaviors (e.g. hand-washing, social distancing), 
perceived effectiveness of vaccinations in controlling the 
spread of the virus, and belief the vaccine aids in developing 
herd immunity on intention to get vaccinated within 6 months 
(Supplementary Table 1).

2.4. Data collection

An online platform, Qualtrics XM (2021), was used to create 
and distribute the electronic survey from March 19, 2021 to 
April 7, 2021.20 Eligible students needed to be currently 
enrolled in the medical science or clinical science years of 
medical school. An incentive was provided for student com
pletion of the survey, such that one randomly selected partici
pant received compensation in the form of a $25 gift card from 
a business or charity donation of their choice.

The survey was pretested by 5 students to ensure clarity and 
understanding of questions. No survey modifications were 
necessary following the pretest. The incentive provided was 
given to a random participant regardless of their survey 
responses as long as the survey was fully completed. 
Incomplete responses were not included within the data ana
lysis. The survey was emailed through the academic institu
tion’s research organization in order to prevent inauthentic 
participants. The survey was also limited to 22 items in order 
to prevent participant fatigue and disinterest in responses.

2.5. Data analysis

The survey questions were statements with the participants 
answering their level of agreement. The responses were coded 
as follows: strongly agree (5), somewhat agree (4), neither agree 
nor disagree (3), somewhat disagree (2), and strongly disagree 
(1). For yes/no questions, yes was coded as 1 and no as 0. 
Lastly, questions asking the likelihood of a scenario were 
coded as follows; extremely likely (5), somewhat likely (4), 
neither (3), somewhat unlikely (2), extremely unlikely (1). 
Data analysis was conducted using StataSE Version 16 
(StataCorp, College Station, Texas). Frequencies, correlations, 
chi-square analyses, and logistic regression were conducted. 
Chi-square analyses were conducted comparing gender, health 
status, perceptions of adverse effects, perceptions that the vac
cine trials were rushed, and perceived risk. Given that we were 
intending to complete a number of these chi-square tests, there 
was concern that Type I error would be inflated. As such, we 
used a p-value cutoff of 1%, instead of 5%, to determine 
statistical significance for the chi-square tests.

A multiple logistic regression analysis was conducted to 
examine the unique association of the following indicator 
variables: belief in adverse effects of vaccination, belief in 
clinical trials being rushed, perceived norms, perceived risk, 
belief that vaccination will help complete tasks required for 
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medical school, perceived effectiveness of vaccinations in con
trolling the spread of the virus, and belief the vaccine aids in 
developing herd immunity. Our outcome variable was on 
intention to get vaccinated within 6 months (yes or no).

3. Results

The survey response rate was 21.3% (370/1735). Student demo
graphics are presented in Table 1. Of the 370 students, 229 
(61%) were not vaccinated for COVID-19. Of those students 
that did not yet receive the vaccine, 45 (19.65%) were unsure or 
did not intend to accept the vaccine, while 184 (80.35%) 
intended to be vaccinated within 6 months. Clinical science 
students were significantly more likely to be vaccinated than 
basic medical science students for COVID-19, X2 (1) = 110.1, 
p < .001.

We examined Cronbach’s alpha, which is a measure of how 
well each individual item in a scale correlates with the sum of 
the remaining items, to describe scale reliability of the 13 items 
measuring vaccine intention. The results indicated an alpha of 
0.79. Generally accepted cutoffs of Cronbach’s alpha are 0.7,21 

and as such it was determined that the items assessing vaccine 
intention were reliable.

There was a non-significant correlation between receiving 
the influenza 2020–2021 vaccine and intention to be vaccinated 
for COVID-19 within 6 months, X2 (1) = 4.4, p < .05. 
Additionally, significant positive associations were found 
between intent to be vaccinated within six months and practi
cing COVID-19 preventative measures (r = 0.4276, p < .001), 

belief of greater risk for contracting COVID-19 without receiv
ing the COVID-19 vaccine, X2 (4) = 53.0, p < .001, and female 
gender, X2 (1) = 21.4, p < .001. Additionally, there was a sig
nificant positive correlation between the belief that the 
COVID-19 vaccine trials were rushed and the belief that the 
COVID-19 has adverse effects (r = 0.62, p < .001).

Chi-square analysis showed that increased vaccination 
intention was significantly associated with beliefs that the 
COVID-19 vaccine is effective, X2 (4) = 104.4, p < .01, absolute 
risk of contracting COVID-19, X2 (4) = 53.0, p < .01, accep
tance is part of a physician’s responsibility, X2 (4) = 120.4, 
p < .01 and the vaccine will benefit completion tasks in medical 
school (clinical rotations, traveling, attending in-person educa
tion), X2 (4) = 109.9, p < .01. Additionally, decreased vaccina
tion intention was significantly associated with the belief that 
the vaccine is associated with adverse effects, X2 (4) = 40.1, 
p < .01 and that the clinical trials were rushed, X2 (4) = 81.3, 
p < .01. Lastly, no significant associations were observed 
between vaccine intention vaccine price, X2 (4) = 2.2, 
p = .701, convenience (transportation, distance to vaccination 
clinic, etc.), X2 (4) = 8.4, p = .077, health status, X2 (4) = 6.3, 
p = .179 and comparative risk of contracting COVID-19, X2 

(4) = 7.9, 9 (Table 2).
We examined multicollinearity among all variables that 

were included in the logistic regression analysis using variance 
inflation factor (VIF). The VIF is a measure of the inflation in 
the variances of the parameter estimates due to multicollinear
ity, potentially caused by the correlated predictors. It is gen
erally accepted that VIF cutoffs greater than 10, and more 
conservatively 5, indicate the potential for multicollinearity,22 

although it should be noted that there is no universal agree
ment as what the cutoff based on values of VIF should be used 
to detect multicollinearity.

Logistic regression analysis indicated that students with the 
belief that the COVID-19 vaccine trials were rushed were 60% 
less likely to receive the COVID-19 vaccine within 6 months 
(OR = 0.4, 95% CI: [0.2, 0.8]). Student belief that the vaccine 
would allow them to complete their tasks in medical school was 
uniquely significantly associated with an increased likelihood 
of intending to be vaccinated for COVID-19 within 6 months 
(OR = 2.6, 95% CI [1.7, 4.0]). Additionally, the odds of student 
intention to receive the COVID-19 vaccine within 6 months 
was two and a half times higher for those that believe the 

Table 1. Description of medical student sample characteristics.

Number (N = 370) %

Year in medical school
Basic sciences 232 62.70
Clinical sciences 138 37.30
Majority of time spent within last 12 months
Sint Maarten 53 14.32
United Kingdom 13 3.51
United States 282 76.22
Canada 17 4.60
Other 5 1.35
Gender
Female 231 62.43
Male 134 36.22
Non-binary/third gender 0 0
Prefer not to say 5 1.35
Age (y)
18–25 126 34.05
26–33 204 55.14
34–41 26 7.03
42+ 14 3.78
Race/Ethnicity
Caucasian 162 43.78
African-American/Black 32 8.65
Hispanic 43 11.62
American Indian 1 0.27
Asian 81 21.89
Other 51 13.78
Country of permanent residence
US 330 89.19
United Kingdom 2 0.54
Canada 30 8.11
Other 9 2.43
Population of permanent residence
Rural 76 20.54
Urban 294 79.46

Table 2. Chi-square analysis of factors impacting COVID-19 vaccination intention.

Chi-Square (X2) p-Value

Clinical sciences > Basic sciences (COVID-19) X2 (1) = 110.1 <.001
Clinical sciences > Basic sciences (Influenza) X2 (1) = 33.2 <.001
Receiving influenza 2020–2021 vaccine X2 (1) = 4.4 <.05
Greater risk for COVID-19 without vaccine X2 (4) = 53.0 <.001
Female gender X2 (1) = 21.4 <.001
Belief that COVID-19 vaccine effective X2 (4) = 104.4 <.01
Absolute risk of contracting COVID-19 X2 (4) = 53.0 <.01
Taking vaccine part of physician responsibility X2 (4) = 120.4 <.01
Aide in completing medical school X2 (4) = 109.9 <.01
Belief in adverse effects of vaccine X2 (4) = 40.1 <.01
Belief in rushed clinical trials X2 (4) = 81.3 <.01
Vaccine price X2 (4) = 2.2 .701
Convenience for vaccination X2 (4) = 8.4 .077
Health status of respondent X2 (4) = 6.3 .179
Comparative risk of contracting COVID-19 X2 (4) = 7.9 .095
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vaccine will allow them to complete their tasks in medical 
school (OR = 2.5, 95% CI [1.5, 4.0]), and nearly twice as high 
for those who believed they were at greater risk for contracting 
COVID-19 if they did not get vaccinated (OR = 1.9, 95% CI 
[1.2, 3.0]) (Table 3).

4. Discussion

In this study, we aimed to identify factors that were associated 
with the intention of medical students to be vaccinated for 
COVID-19. At the time of evaluation, approximately 80% of 
surveyed participants were not vaccinated, and nearly 20% of 
these students reported no intention of being vaccinated within 
6 months. The following factors were significantly associated 
with the intention to be vaccinated within 6 months: gender of 
student (female), clinical science students, engagement in 
COVID-19 preventative behaviors, perceived risk, and the 
belief that being vaccinated would help complete their medical 
education. Beliefs such as the COVID-19 vaccination trials 
were rushed, or that the COVID-19 vaccine was associated 
with adverse side effects were significantly associated with no 
intention to receive the vaccine within 6 months.

Since a significant majority of female participants intended 
to become vaccinated, this would suggest a gender bias toward 
vaccination among medical students. Past research yields 
mixed results in the association of gender and intention to 
become vaccinated, with three studies that reported the asso
ciation of male gender with increased COVID-19 vaccine 
acceptance within Jordanian university students,23 and 
American15 and Chinese adults.17 However, another study 
found no significant differences in vaccination acceptance 
rates between genders in a survey analysis involving partici
pants from 19 different countries.14 We assume that gender 
may be associated with vaccine intention differentially across 
populations and warrants further investigation.

Medical students in their clinical science years (third and 
fourth year) were significantly more likely to be vaccinated for 
COVID-19 compared to basic science students (first 
and second year). We infer that past vaccination practices are 
a predictor of COVID-19 vaccination intention and accep
tance. Students that believed that the vaccine would allow 
them to complete their tasks in medical school were two and 
a half times more likely to intend on being vaccinated for 
COVID-19 within 6 months than those that did not. Clinical 

science students are enrolled mostly in US and UK hospitals 
and may be mandated, or strongly encouraged by clinical sites 
to get vaccinated, or have convenient access to vaccination 
compared to basic science students that mainly focus on foun
dational medical knowledge in a classroom or virtual setting. 
A recent questionnaire study on 687 Polish medical students 
found that higher year of medical school was significantly 
associated with increased willingness to be vaccinated as soon 
as possible.24 Three prior studies found significantly increased 
willingness of COVID-19 vaccination in those who previously 
had an influenza vaccination among European undergraduate 
students,25 American13 and Chinese adults.17 Additionally, 
a strong drive to advance through academia as studies progress 
and clinical experience are possible factors associated with 
intent to be vaccinated.

We found that student practice of COVID-19 preventative 
measures such as hand washing, hand sanitizing, face cover
ings, and social distancing were associated with intention of 
COVID-19 vaccination, thereby demonstrating a positive rela
tionship between social behavior of preventative practices and 
COVID-19 vaccine intention. Accordingly, past research 
found positive beliefs of vaccination effectiveness in prevention 
and control of the COVID-19 pandemic significantly asso
ciated with higher odds of COVID-19 vaccination.17 We spec
ulate that practice of pandemic preventative measures are 
associated with increased COVID-19 vaccine willingness.

Greater beliefs that one would be at higher risk for contract
ing COVID-19 without receiving the COVID-19 vaccine were 
associated with intentions to be vaccinated. One study found 
that medical students significantly reported increased fear of 
contracting COVID-19, and concern of transmitting COVID- 
19 to relatives compared to non-medical students.24 Other 
studies found significantly higher willingness of COVID-19 
vaccination in students with greater fear of COVID-19 related 
deaths, increased positive cases than those without such fear 
and increased cases,25 and higher perceived severity and fear of 
the COVID-19 virus.26 Our findings support past research that 
indicates a strong association between increased perception of 
risk of COVID-19 contraction and vaccine intention or 
acceptance.

Greater beliefs that the COVID-19 vaccine trials were 
rushed was significantly associated with a lessened likelihood 
of intention to be vaccinated for COVID-19 within 6 months. 
A recent US study found overwhelming belief among health- 
care workers for the COVID-19 vaccine’s effectiveness; how
ever, most were unlikely to receive the vaccine as soon as it is 
available due to the science behind the vaccine, current poli
tical climate in the US and fast-track timeline.27 However, our 
study found that increased vaccination intention was signifi
cantly associated with stronger belief in vaccine effectiveness. 
We suggest that the perception that the COVID-19 vaccination 
development was rushed may present a barrier to intention to 
vaccination. Increasing student belief that the COVID-19 vac
cine is effective should increase student vaccination intention.

The greater the student’s belief that the COVID-19 vaccine 
is associated with adverse effects, the less likely the student was 
to intend to receive the vaccine within 6 months. Medical 
students fear of vaccine side effects significantly associated 
with decreased vaccine readiness.24 We speculate that recent 

Table 3. Logistic regression analysis of factors influencing medical students’ 
intention to vaccinate versus not vaccinate.

Predictor Coefficient OR 95% CI

Belief in adverse effects of vaccine 0.347 1.4 0.7–2.9
Belief in rushed clinical trials −0.801 0.4* 0.2–0.8
Female gender −0.261 0.8 0.3–2.3
Year in medical school 0.841 2.3 0.4–12.5
Descriptive norms 0.014 1.0 1.0–1.0
Injunctive norms −0.009 1.0 1.0–1.0
Aide in completing medical school 0.996 2.7* 1.6–4.6
Control pandemic spread −0.372 0.7 0.4–1.1
Belief in herd immunity –0.389 0.7 0.4–1.1
Comparative risk of contracting COVID-19 0.390 1.5 0.8–2.6
Absolute risk of contracting COVID-19 0.622 1.9* 1.2–3.0

95% CI = 95% confidence interval, OR = odds ratio. * Indicates significant 
outcome on regression analysis at p < .5.
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government recalls of specific COVID-19 vaccines related to 
hemorrhage, blood clots and thrombocytopenia28 may nega
tively impact vaccine intention.

Potential limitations of our study include higher female 
response rate than males, relatively small sample size and over
all response rate. Another limitation is the cross-sectional 
nature of this study. Thus, the dynamic nature of student 
opinions regarding COVID-19 vaccine as additional informa
tion and availability of vaccines change may impact future 
findings. Additionally, our survey was distributed mainly to 
North American international medical students with approxi
mately 20% of respondents originating from non-Western 
countries. This heterogeneous sample potentially raises con
cern for confounding and extraneous variables. Our survey was 
originally developed for this research based on prior 
literature.7,11–17 Scales used in other studies include Drivers 
of COVID-19 Vaccination Acceptance Scale and Motors of 
Influenza Vaccination Acceptance Scale.29,30 The Motors of 
COVID-19 Vaccination Acceptance Scale and Drivers of 
COVID-19 Vaccination Acceptance Scale are amended 
Motors of Influenza Vaccination Acceptance Scales developed 
and translated months after our survey was distributed.

Although other studies have surveyed graduate level or med
ical students on their beliefs about COVID-19 vaccination, our 
study is unique from those studies in a number of ways. 
Specifically, Qiao et al.26 assessed general participant demo
graphics, COVID-19 exposure, attitude toward general vaccina
tion, and perceived risk such as perceived susceptibility, 
perceived severity of COVID-19 and fear of COVID-19 of col
lege students. Lucia et al.7 surveyed 168 medical students to 
assess previous immunization behavior, attitudes and perception 
of vaccination, current knowledge and interest regarding the 
COVID-19 vaccine, perceived risk of COVID-19 infection, and 
personal experience with COVID-19. Our research presented 
a more comprehensive survey than the past two studies as we 
included the impact of social norms, comparative risk, percep
tion that vaccine trials were rushed, perception of vaccine 
adverse effects, and impact on completion of medical school 
tasks. Additionally, our study had double the sample size of 
Lucia et al.7. This study went beyond previous studies in exam
ining medical student attitudes toward COVID-19 vaccination 
trials, vaccine effectiveness, vaccine price, vaccination conveni
ence, herd immunity, comparative risk, and possible aid of 
vaccination in completion of medical school.

As a result of this study, we have identified several strategies 
that could increase the vaccination intention among international 
medical students. For example, recognition of beliefs regarding 
adverse effects and rushed vaccination trials within vaccine cam
paigns may better address the concerns of medical students and 
target immunization strategies to increase intention to vaccinate 
among future medical health professionals. Furthermore, increas
ing male participation in vaccine uptake by a targeted commu
nication campaign, or social media marketing campaign,31,32 

encouraging practice of COVID-19 preventative behaviors, and 
encouraging vaccination for influenza may lead to increased 
COVID-19 vaccination intention among medical students. 
Specifically, these targeted social media marketing campaigns 
could incorporate messages to heighten risk appraisal, such as 

risk perceptions and perceived severity, and have been found to 
increase behavioral intention and activation.33 Moreover, man
dates or strong institutional encouragement may increase the 
belief that being vaccinated would aid in completion of tasks 
during their international medical education and increase intent 
to vaccinate. Additionally, increased education and curriculum 
development regarding COVID-19 vaccination trials, mRNA vac
cine science and adverse effects may alter perception that the trials 
were rushed, or that adverse effect rates are high. Finally, educa
tional and marketing strategies that impress upon international 
medical students the increased risk for contracting COVID-19 
may increase intention. Lastly, medical students possess the 
knowledge and expertise to learn and disseminate such knowledge 
to their peers, families, patients and the general public that may 
increase overall COVID-19 vaccination.

5. Conclusions

The current study provided much insight into the willingness 
or reluctance of medical students in receiving the COVID-19 
vaccination, which should allow for the generation of better 
strategies to increase vaccination rates among this selected 
population. Vaccination mandates or institutional encourage
ment by school or clinical sites, increased education regarding 
mRNA vaccine science, clinical trials and adverse effects should 
increase medical student vaccination intention and acceptance. 
Medical students represent future front-line health-care per
sonnel who should be equipped with the knowledge and desire 
to vaccinate themselves and promote vaccination.
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