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Abstract: COVID-19 is “a once-in-a-century” pandemic, bringing with it unparalleled health, social,
and economic ramifications. As part of the world’s efforts to restrain the pandemic, vaccine devel-
opment has been expedited. This population-representative survey in Israel aimed to investigate
whether the knowledge, attitudes, and vaccination status of medical students affect their intention
to recommend COVID-19 vaccination (as well as reasons for refusal and acceptance of the vaccine).
The questionnaire was anonymous, via Google Forms app in December 2021. One-hundred and
four medical students completed the survey. Overwhelmingly, (91.3%) COVID-19 vaccination status
and intention to receive the vaccine were positively associated with intention to recommend. Twenty-
five percent of the students replied that they lacked knowledge regarding the vaccine. A statistically
significant association was found between experiencing quarantine and the intention to be vaccinated
(p = 0.034). There was a significant positive relationship between the number of symptoms from
previous vaccines and the fear of COVID-19 (rs = 0.272, p < 0.01). Prior vaccination did not have
an effect on COVID-19 vaccine hesitancy. This first study evaluating COVID-19 vaccine hesitancy
among Israeli medical students highlighted the need for medical programs to emphasize the benefits
of COVID-19 vaccination in the protection of healthcare workers and patient safety. Education,
awareness campaigns, and regulation of vaccine trials could further decrease COVID-19 vaccine
hesitancy and increase vaccine rates among medical students.

Keywords: medical students; COVID-19; vaccine hesitancy; Israel; survey

1. Introduction

COVID-19 is described as a-once-in-a-century pandemic, bringing with it unparalleled
health, social, and economic ramifications. Its rapid spread and high mortality rates have
resulted in 250 million cases and 5 million fatalities worldwide as of November 2021 [1].
Only one year after COVID-19 was declared as a global emergency, vaccine development
was completed. Mass vaccination against COVID-19 has emerged as a key preventive
strategy [2].

Vaccinations against COVID-19 with the BNT162b2 mRNA vaccine were rolled out
in Israel starting December 2020, and soon became part of an unprecedented campaign
launched by the Israeli Ministry of Health and the health maintenance organizations
(HMOs). The vaccination campaign began in risk factor groups (including persons over the
age of 60) and medical staff only and was rapidly expanded to include the whole population
over the age of 16 by the beginning of February 2021 [3]. To date (October 2021) Israel
ranks 16 in national COVID-19 vaccination rate worldwide with 65% of the population
fully vaccinated [1].

The use of a new vaccine technology, alongside a relatively rapid development process,
have raised public concerns about the safety of the vaccine. A growing number of people
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worldwide believe that these vaccines may be harmful. The anti-COVID-19 vaccination
movement has been driven by the lack of knowledge or incorrect data, as well as by
concerns with regards to vaccine safety. These knowledge gaps were not limited solely to
individuals without medical education but were also identified among medical students
worldwide [4,5].

Medical students, soon to become physicians, are integral to raising community aware-
ness, improving vaccination education, and developing campaigns to increase vaccination
uptake among the general population and other healthcare workers. University students
can play a leading role in public health service. Previous evidence showed that univer-
sity students can comprise a core group helpful in addressing vaccine hesitancy through
promoting positive attitude towards vaccination [4].

Physicians have a critical role in influencing vaccination attitudes and their recom-
mendations are one of the strongest correlates of vaccine acceptability among patients [5].
In order to do so, healthcare providers must be confident about the safety and effective-
ness of COVID-19 vaccines [2,5]. The current study investigated whether the knowledge,
attitudes, and vaccination status of medical students in northern Israel influenced their
intention to recommend COVID-19 vaccination (as well as reasons for refusal or acceptance
of the vaccine).

2. Materials and Methods
2.1. Study Design

This study was conducted during December 2020 among medical students at the
Azrieli Faculty of Medicine of Bar-Ilan University, Safed, Israel. The study was approved
by the Institutional Review Board of the Faculty. The timing of the survey was in close
proximity to the decision of the Israeli Ministry of Health to vaccinate medical students as
part of the first wave of COVID-19 vaccinations. Data collection was entirely anonymous,
with no individual identifying information.

The online questionnaire was developed using prior studies on vaccine hesitancy
among medical students [6–8]. It was designed to collect information regarding basic
demographic details, awareness and sources of information regarding COVID-19 vaccines,
attitudes regarding the vaccine and prior, non-COVID-19 vaccination experience. The
questionnaire was given online using Google forms, and its link was shared by social media
of medical students. No reward was offered to students who completed the survey. Upon
completion of the survey, data were collected, and analysis was conducted.

2.2. Statistical Analysis

Based on χ2 test, with the dependent variable “intention to be vaccinated” and the
independent variables “pro vaccine attitude”, a moderate effect size 0.3, α = 0.05, and
0.85 power, the minimum sample size needed for the study was 88. The calculation
was conducted using G*Power software (ChristianAlbrechts-Universität, Olshausenstr,
Germany) [9].

The formula for calculating the sample size is described below:

N =
2
{

Z1− α
2

√
2PQ + Z1−β

√
P1Q1 + P2Q2)

}2

(P1− P2)2 (1)

The calculation was based on the proportions 0.5 (intention to be vaccinated among
anti vaccine group) and 0.8 (intention to be vaccinated among pro vaccine group):

N =
2
{

1.96
√

2 ∗ 0.65 ∗ 0.35 + 1.04
√

0.5 ∗ 0.5 + 0.8 ∗ 0.2)
}2

(0.5− 0.8)2 = 87.8 ∼ 88 (2)
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Categorical variables were tabulated and odds ratio for vaccine hesitancy was cal-
culated. Fischer exact test was performed to analyze associations between background
factors and the intention to be vaccinated. Pearson’s and Spearman’s correlation coeffi-
cients were performed were conducted to analyze correlations between fear of COVID-19,
age, and number of symptoms after previous vaccination. The Kruskal-Wallis test was
used to analyze the association between the ratings of COVID-19 disease fear and the
intention to be vaccinated All tests were two-tailed and a p-value of less than 0.05 was
considered significant.

3. Results

One-hundred and four medical students completed the survey. None of the students
were vaccinated at the time of the survey. Students were of an average age of 29.2 years
(23–39 years). Table 1 summarizes the students’ characteristics.

Table 1. Characteristics of study participants (n = 104).

Characteristic N (%)

Gender
Male 40 (38.5)

Female 64 (61.5)

Year in medical studies
4 18(17.3)
5 41(39.5)
6 45 (43.2)

Health condition
Healthy 93 (89.4)

With health disorders 11 (10.6)

Infection with COVID-19 during the last 12 months
Yes 3 (2.9)
No 101 (97.1)

History of infection with flu in the last 5 years
Yes 57 (55.3)
No 21 (20.4)

I don’t know 25 (24.3)

3.1. The Relation between Intention to Be Vaccinated against COVID-19 and Background Factors

Among the 104 students, 9 (8.7%) students stated that they had no intention of re-
ceiving the vaccine and 95 (91.3%) students intended to get vaccinated. Table 2 presents a
comparison of several variables between these two groups of students. Analysis of potential
relations between several background factors and the willingness to be vaccinated against
COVID-19 showed no correlation between the intention to be vaccinated and gender, cur-
rent pregnancy, health conditions, COVID-19 in family members, COVID-19 infection in
the past year, pro-vaccine attitude, history of influenza, or history of vaccine adverse events
in general. In contrast, a statistically significant association was found between previous
experience with mandatory quarantine due to exposure to an individual with COVID-19
and objection to be vaccinated (p = 0.034); whereas 15.9% of the students who had been in
mandatory quarantine in the past did not intend to be vaccinated, only 3.3% of the students
who had not been in mandatory quarantine objected the vaccine. In addition, a statistically
significant link between lack of knowledge about COVID-19 vaccine and objection to be
vaccinated was identified (p < 0.001); over one-third (34.6%) of the students who indicated
they lacked knowledge about the vaccine did not intend to be vaccinated, as compared
with 0% of students who indicated their knowledge was partial or complete.
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Table 2. Associations between background factors and the intention to be vaccinated.

Characteristic

Intention to Be Vaccinated

p ValueYes (n = 95) No (n = 9)

N (%)

Gender

1Male 37 (92.5) 3 (7.5)

Female 58 (90.6) 6 (9.4)

Current pregnancy

1Yes 4 (100) 0

No 54 (90) 6 (10)

Health condition

1Healthy 85 (91.4) 8 (8.6)

With health disorders 10 (90.9) 1 (9.1)

History of quarantine for COVID-19

0.034 *Yes 37 (84.1) 7 (15.9)

No 58 (96.7) 2 (3.3)

Previous COVID-19 infection in family member(s)

0.296Yes 42 (87.5) 6 (12.5)

No 53 (94.6) 3 (5.4)

Infection with COVID-19 during the past 12 months

1Yes 3 (100) 0

No 92 (91.1) 9 (8.9)

Pro vaccine attitude

0.242Yes 86 (92.5) 7 (7.5)

Partially 9 (81.8) 2 (18.2)

History of influenza in the last 5 years

0.804
Yes 52 (91.2) 5 (8.8)

No 20 (95.2) 1 (4.8)

I don’t know 22 (88) 3 (12)

Lack of information regarding the vaccine

<0.001 *
Yes 17 (65.4) 9 (34.6)

Partially 31 (100) 0

No 47 (100) 0

Adverse events following previous vaccination

1Yes 60 (90.9) 6 (9.1)

No 35 (92.1) 3 (7.9)

* p < 0.05.

3.2. Links between Fear of COVID-19 and Background Factors

Table 3 presents correlations between age, number of symptoms from previous vac-
cines and fear of COVID-19 disease and its manifestations on health. Data were collected
via the survey carried out by the students. There, they were asked to indicate whether they
had experienced any side effects and which. Fear was rated by a scale from one to five
(not at all—very high, respectively). A significant positive relation was found between the
number of symptoms following previous vaccines and the fear of COVID-19 (rs = 0.272,
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p < 0.01). The more symptoms the student experienced from vaccines in the past, the higher
their fear of COVID-19. No significant relation was found between student age and fear of
COVID-19. No relationship was found between COVID-19 disease induced anxiety and
the student’s academic year (p = 0.519).

Table 3. Correlations between fear of COVID-19, age, and number of symptoms after
previous vaccination.

Characteristic Average (SD) Age
Number of Symptoms

after Previous
Vaccination

Fear of COVID-19

Age 29.2 (3.1) 0.084 0.109
Number of symptoms 2.6 (2.2) 0.053 0.272 **

Fear of COVID-19 2.5 (0.6) 0.179 0.298 **
Underlined values represent results of the Spearman’s correlation coefficients were performed (rs). All other
values were calculated using the Pearson’s correlation coefficient (rp); ** p < 0.01.

3.3. Association between Fear of COVID-19 Disease and the Intention to Get Vaccinated

Table 4 presents the results of the Kruskal-Wallis test comparing the ratings of COVID-
19 disease fear and the intention to be vaccinated. The rating was determined by an
evaluation scale from one to five. According to Table 4, a statistically significant difference
was evident in the fear of COVID-19 disease Between students who intent to be vaccinated
and those who don’t (p < 0.001). The rating of the fear among students who did not
intend to be vaccinated was higher compared to students who did intend to be vaccinated.
Between students who intended to be vaccinated and those who did not (p < 0.001).

Table 4. Kruskal-Wallis test.

Vaccination Intention N Median (Range) Average Rank p Value *

No 9 3.2 (2.2–4.2) 83.3
<0.001Yes 95 2.4 (1.2–3.6) 49.6

* Determined using the Kruskal-Wallis test.

4. Discussion

Currently, Israel is among countries leading in rate of vaccinated persons for COVID-
19 [1]. In December 2020, Israel initiated a national campaign to vaccinate its population.
Israel’s Ministry of Health recommended initially a two-dose BNT162b2 vaccine series and
since then, has approved a booster (3rd dose). The respective vaccine doses were rolled
out approximately in parallel to Israel’s third and fourth waves of SARS-CoV-2 infection,
waves with an average of thousands of new daily infections.

4.1. Background Factors That May Affect the Intention to Be Vaccinated against COVID-19

The World Health Organization labeled vaccine hesitancy among the top ten threats
to global health [10]. Vaccine hesitancy has been a domain of concern globally for several
decades. Vaccination hesitancy is prominent with current COVID-19 vaccines due to the
inaccurate information circulating regarding the pandemic and vaccines [11]. This study
set out to assess COVID-19 vaccine acceptability, hesitancy, and associated factors among
medical students in Israel in the early stages of mass vaccination; the usual expectation
from medical students is to have positive attitudes regarding vaccination.

The survey found that 91.3% of the participating Israeli medical students were will-
ing to be vaccinated against COVID-19; only 9 (8.7%) were not. A similar acceptance
level was reported among medical students in Italy (86.1%) and medical students in In-
dia (89.4%) [12,13]. In contrast, in a study performed in medical students in Uganda,
acceptability was 37.3% and vaccine hesitancy was 30.7% (the data of the 33% left was
not mentioned) [14]. The hesitancy regarding COVID-19 vaccination, according to our
survey, in Israeli medical students was much lower than that reported among Egyptian
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medical students (46%) [15] and in Malta medical students (30.5%) [16]. This discrepancy
can be explained by the variable impact of COVID-19 worldwide with various responses
in countries affected mildly versus severely at the time of the survey. Another factor that
is variable in the different countries and may affect the intention to get vaccinate is the
proposed COVID-19 vaccine in each country, since each vaccine was developed in a differ-
ent technology [17].According to a previous study among Egyptian medical students, if
all types of vaccines were available in Egypt, the students would have preferred different
vaccines, with 22% preferring the Pfizer-BioNTech vaccine, 7.1% the Oxford-AstraZeneca
vaccine, 2.1% the Chinese Sinovac, 1.7% the Sputnik V, and 1.5% the Moderna vaccine,
whereas 65.6% did not know what are the differences between the vaccines [18]. Other
factors to consider are the magnitude of people’s trust in their government and the opinion
towards vaccination of local leaders. According to previous studies, there is a link between
people’s trust in their governments, and in their country’s experts and their will to get
vaccinated [4,8,19]. Another study from India reported that one factor affecting vaccine
hesitancy was mistrust in public health authorities [13].

Although most factors assessed here were not significantly different between the
students who intended to be vaccinated and the student who planned to refrain, some
differences were noted between the two groups. For example, males were slightly more
likely to express their intention to be vaccinated than females (male, 92.5%; female, 90.6%).
Similar finding was noted in a survey in the USA, with vaccine hesitancy odds higher for
females (44% higher than males) [20]. The gender difference in vaccine hesitancy remains
unclear but may be influenced by fear of COVID-19, perception of the severity of the
disease, and fear of side-effects, infertility, and pregnancy complications. A previous survey
reported that women tend to believe to conspiracy theories, more than men [21]. A study
among Chinese students found that female students got less vaccinated although they had
more fears to develop the disease, compared with male students [22]. Another possible
reason for unwillingness to get vaccinated among women may be that women’s morbidity
and mortality rates due to COVID-19 are lower compared to men [23]. Additionally, a pre-
vious study suggested that women’s reluctance may be derived from the rumors regarding
fertility aspects following vaccination [4]. All pregnant women participating in the survey
(n = 4) declared they intend to be vaccinated, while some of the non-pregnant woman
indicated their intention not to receive vaccination. This unanimous response was likely
due to fear of severe COVID-19 manifestations during pregnancy. The effect of COVID-19
infection on pregnancy remains minimally unknown. Nevertheless, pregnant women are
generally considered a high-risk group for infectious diseases due to immunologic and
physiologic changes [24]. While there is still no evidence that pregnant women are more
susceptible to COVID-19 infection, pregnancy appears to worsen the clinical course of
COVID-19 as compared to the course in non-pregnant individuals of the same sex and
age [25,26]. Thus, it is possible that this data may have affected the pregnant students
and motivated them to be vaccinated. However, our survey included only four pregnant
women and more studies on the topic are still needed.

Most (8/9, 88.9%) of the students who did not intend to be vaccinated were healthy.
The high vaccine acceptance among individuals with comorbidities is likely related to
evidence that COVID-19 infection is more severe among people with co-morbidities as
compared to healthy people [27]. These results align with studies demonstrating high in-
tention of patients with common variable immunodeficiency to receive influenza vaccines
and guidelines supporting COVID-19 vaccines in individuals with primary immunodefi-
ciency [28,29].

Additionally, most (7/9, 77.8%) of the students who had no plans to be vaccinated
had been quarantined in the past year. This finding was quite surprising, as people in
quarantine lost work or study days, and experienced social isolation. A previous study
among Indian medical students, most vaccinated students declared that one main reason
for getting vaccinated was the will of getting back to their regular lives, including the
frontal classes [13]. Therefore, we expected quarantined students to be more enthusiastic
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about potential vaccination. This topic is yet not fully understood but is likely influenced
by the number of quarantines the individual experienced, or the reason for quarantine.

Another surprising finding was that most (66.7%) participants who had no plans
to be vaccinated had a family member who was infected with COVID-19. We expected
that people familiar with infected individuals would be more encouraged to receive the
vaccine. However, their family members may have developed mild, moderate, or even
asymptomatic disease, which may have lessened the perception of COVID-19 infection
severity in the eyes of the students. A multicenter study reported that increased risk
perception towards COVID-19 was associated with a higher likely uptake of the COVID-19
vaccine [30]. Of note, 7 out of the 9 students who had no plans to be vaccinated, did report
on general support of vaccinations. Therefore, their intention not to get vaccinated against
SARS-CoV-2 was apparently related to other factors.

Another factor that we investigated is the knowledge regarding the COVID-19 vaccine.
In the beginning of December 2020 knowledge about long-term side effects and vaccine
safety was still limited worldwide, while a few months later most of medical faculty
students were vaccinated accompanied with knowledge about vaccine efficacy and safety.
Although, as of December 2020, the date on which the medical students have replied
the questionnaire, a non-negligible percentage (24.3%) replied they lacked knowledge
regarding the vaccine. However, only 8.8% of the students felt worried about its side effects.
Additionally, all those who had no plans to vaccinate felt they lacked knowledge regarding
the vaccine. It is therefore imperative that medical students be encouraged to rely more on
reliable sources. Therefore, targeted interventional educational campaigns are needed to
combat misinformation and avoid low inoculation rates.

4.2. The Effect of Fear of COVID-19 on Vaccination Attitudes

The more symptoms students experienced from vaccines in the past, the higher their
fear of COVID-19 disease (p < 0.01). Additionally, students with no plans to be vaccinated
reported on higher fear scores as compared to those intending to receive the vaccine. This
result was quite surprising since we expected that people afraid of a disease will be more
cautious and more willing to vaccinate. In a study from Poland, medical students that
wanted to get vaccinated, were influenced by fear of the disease [31]. According to a
previous work, perception of increased risk for morbidity motivates vaccination [32]. On
the other hand, a person who is in emotional stress due to a health threat may intend
to take a preventive action. However, this intention may not necessarily be fulfilled [33].
Nevertheless, our finding was also seen in a previous study from Egypt, that presented an
association between a high level of vaccine hesitancy and high perception level of getting
infected. Additionally, only 35.1% of the vaccinated students declared they were afraid
of getting infected [18]. One possible explanation that was reported in other studies is
that participants who had been exposed to material supporting anti-vaccine conspiracy
theories showed less intention to vaccinate despite fear of a disease, as compared to people
who were not exposed to such materials [4,8]. A recent study mapping online views on
vaccination concluded that “although smaller in overall size, anti-vaccination clusters
manage to become highly entangled with undecided clusters in the main online network,
whereas pro-vaccination clusters are more peripheral” [34].

A relatively positive attitude towards vaccination was also observed in our study. When
compared to other vaccinations, such as HPV (32.1%) [35,36] and influenza (43.0%) [37],
intention to vaccinate against COVID-19 higher, with most of the health care workers’
population fully vaccinated.

Furthermore, factors such as different beliefs are associated with the intention to be
vaccinated against COVID-19, as has been shown in studies of vaccination acceptance for
other diseases (e.g., flu [38] and HPV [35]). Similarly, as in another study, it was found
that the intention to be vaccinated was associated with more positive general COVID-19
vaccination beliefs and attitudes, weaker beliefs that the vaccination could cause severe
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side effects or be unsafe, greater perceived information level, and greater perceived risk of
COVID-19 [39].

Studies have reported that quarantine elicits negative psychological effects, including
post-traumatic stress symptoms, confusion, and anger [40]. Stressors included longer
quarantine duration, infection fears, frustration, boredom, inadequate supplies, inade-
quate information, financial loss, and even long-lasting effects [40]. These elements likely
encourage individuals to be vaccinated (which is anticipated to decrease their chances
of quarantine). Therefore, it was surprising to find that most of the students who did
not intend to get vaccinated underwent a quarantine. Further studies should be per-
formed in order to understand whether experiencing a quarantine affect the intention to
get vaccinated.

In addition, due to medical students’ studies in a higher academic year, the surveyed
student population showed a slight increase in the positive attitude regarding COVID-19
vaccine and less opposition to the vaccine. We can assume that since these students already
had few months of experience in hospitals with COVID-19 disease and its manifestations,
therefore about 90% present with intention to be vaccinated. In addition, their high intention
might stem from their increased knowledge about the disease. A previous study from
Poland found that students’ willingness to get vaccinated was affected from the year of
studies; while students who wanted to get vaccinated immediately were at a median of
three years, students who wanted to wait with vaccination had a median of two years [31].
The authors suggested that formation of attitudes and behaviors is more affected from
active clinical practice than theoretical knowledge [31]. We also assume that students in
healthcare-related schools might have a better ability to understand in depth the results of
clinical trials on COVID-19 vaccines and, thus, have higher trust in and acceptance of such
novel vaccines.

Furthermore, a statistically significant relationship was found between lack of knowl-
edge about the COVID-19 vaccine and the intention to be vaccinated (p < 0.001); 36.9% of
the students who indicated that they lacked knowledge about the vaccine did not intend
to be vaccinated, compared to 0% of students who indicated that they were familiar with
vaccine data, or lacked knowledge regarding the vaccine. These findings can be used to
advocate the role of medical students in the dissemination of correct messages and attitudes
regarding vaccination [7], in order to eradicate the phenomenon of vaccine opponents.
Furthermore, we can assume that exposure to COVID-19 patients and even observing
activities in COVID-19 hospital departments, may have led to different outcomes, and
influenced student decisions regarding the vaccine.

Further, we assume that the majority of those expressing interest in being vaccinated
were encouraged by the will for getting back to their routine lives, including studying in
frontal classes (as previously found in a study from India) [13].

Participants may also have been influenced by exposure to COVID-19 vaccine-related
topics in the media, friends, family, and university. In a previous study among 600 medical
students in Uganda, the second most prevalent (53.5%) reason for not get vaccinated was
negative information. The major source of this information was social media and friends.
Other sources were television, newspapers, politicians, family, radio, and religious or
cultural leaders [14]. A study from Israel among medical and nursing students found
higher motivation for vaccination in students that were recommended to get vaccinate by
their family, friends, colleagues, or supervisors [41].

Limitations of this study included the small sample size (104) and data collection at
a single medical school, which may impact generalizability. In addition, the relatively
small number of students with previous COVID-19 infection was likely a limiting factor
on the results of the study. Another limitation is that the survey was conducted during
the condition of BNT162b2 mRNA vaccine shot only. Further investigation should be
performed nowadays, with other vaccines available.
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5. Conclusions

Medical students represent the future generation, the doctors of tomorrow, and their
attitude towards vaccines is highly important. With profound knowledge of vaccines and
their benefits, they will be able to have a greater impact on the rest of the population.
Overall, our medical students presented a high (91.3%) intention to receive the vaccine. The
study highlights the need for education, awareness campaigns, and regulation of vaccine
trials in order to further decrease COVID-19 vaccine hesitancy among medical students

Author Contributions: Conceptualization, M.K. and A.P.; data curation, M.K. and A.P.; formal analy-
sis, M.K. and A.P.; investigation, M.K. and A.P.; methodology, M.K. and A.P.; project administration,
A.P.; supervision, A.P.; validation, M.K. and A.P.; visualization, M.K. and A.P.; writing—original
draft, M.K., D.G. and A.P.; writing—review and editing, M.K., M.A., D.G. and A.P. All authors have
read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was approved by the Institutional Review Board
of the Azrieli Faculty of Medicine, Bar-Ilan University (02-2021).

Informed Consent Statement: Not applicable. Data collection was entirely anonymous, with no
individual identifying information.

Data Availability Statement: The data presented in this study and the survey’s questions are avail-
able on request from the corresponding author.

Acknowledgments: We would like to thank Karl Skorecki, dean of the Azrieli Faculty of Medicine,
Bar Ilan University, for the study’s support and for reviewing the manuscript.

Conflicts of Interest: The authors declare no conflictd of interest.

References
1. WHO. Weekly Epidemiological Update for COVID-19—31 November 2021. Available online: https://www.who.int/

publications/m/item/weekly-epidemiological-update-on-covid-19---2-november-2021 (accessed on 1 November 2021).
2. DeRoo, S.S.; Pudalov, N.J.; Fu, L.Y. Planning for a COVID-19 Vaccination Program. JAMA 2020, 323, 2458–2459. [CrossRef]
3. Rossman, H.; Shilo, S.; Meir, T.; Gorfine, M.; Shalit, U.; Segal, E. COVID-19 dynamics after a national immunization program in

Israel. Nat. Med. 2021, 27, 1055–1061. [CrossRef]
4. Patelarou, E.; Galanis, P.; Mechili, E.A.; Argyriadi, A.; Argyriadis, A.; Asimakopoulou, E.; Brokaj, S.; Bucaj, J.; Carmona-Torres,

J.M.; Cobo-Cuenca, A.I.; et al. Factors influencing nursing students’ intention to accept COVID-19 vaccination: A pooled analysis
of seven European countries. Nurse Educ. Today 2021, 104, 105010. [CrossRef] [PubMed]

5. Reiter, P.L.; Pennell, M.L.; Katz, M.L. Acceptability of a COVID-19 vaccine among adults in the United States: How many people
would get vaccinated? Vaccine 2020, 38, 6500–6507. [CrossRef] [PubMed]

6. Afonso, N.M.; Kavanagh, M.J.; Swanberg, S.M.; Schulte, J.M.; Wunderlich, T.; Lucia, V.C. Will they lead by example? Assessment
of vaccination rates and attitudes to human papilloma virus in millennial medical students. BMC Public Health 2017, 17, 35.
[CrossRef] [PubMed]

7. Kerneis, S.; Jacquet, C.; Bannay, A.; May, T.; Launay, O.; Verger, P.; Pulcini, C.; Group, E.S. Vaccine Education of Medical Students:
A Nationwide Cross-sectional Survey. Am. J. Prev. Med. 2017, 53, e97–e104. [CrossRef] [PubMed]

8. Lucia, V.C.; Kelekar, A.; Afonso, N.M. COVID-19 vaccine hesitancy among medical students. J. Public Health 2021, 43,
445–449. [CrossRef]

9. Faul, F.; Erdfelder, E.; Lang, A.G.; Buchner, A. G*Power 3: A flexible statistical power analysis program for the social, behavioral,
and biomedical sciences. Behav. Res. Methods 2007, 39, 175–191. [CrossRef]

10. WHO. Ten Threats to Global Health in 2019. Available online: https://www.who.int/news-room/spotlight/ten-threats-to-
global-health-in-2019 (accessed on 10 October 2021).

11. Dror, A.A.; Eisenbach, N.; Taiber, S.; Morozov, N.G.; Mizrachi, M.; Zigron, A.; Srouji, S.; Sela, E. Vaccine hesitancy: The next
challenge in the fight against COVID-19. Eur. J. Epidemiol. 2020, 35, 775–779. [CrossRef]

12. Barello, S.; Nania, T.; Dellafiore, F.; Graffigna, G.; Caruso, R. ‘Vaccine hesitancy’ among university students in Italy during the
COVID-19 pandemic. Eur. J. Epidemiol. 2020, 35, 781–783. [CrossRef]

13. Jain, J.; Saurabh, S.; Kumar, P.; Verma, M.K.; Goel, A.D.; Gupta, M.K.; Bhardwaj, P.; Raghav, P.R. COVID-19 vaccine hesitancy
among medical students in India. Epidemiol. Infect. 2021, 149, e132. [CrossRef]

14. Kanyike, A.M.; Olum, R.; Kajjimu, J.; Ojilong, D.; Akech, G.M.; Nassozi, D.R.; Agira, D.; Wamala, N.K.; Asiimwe, A.;
Matovu, D.; et al. Acceptance of the coronavirus disease-2019 vaccine among medical students in Uganda. Trop. Med. Health
2021, 49, 37. [CrossRef] [PubMed]

https://www.who.int/publications/m/item/weekly-epidemiological-update-on-covid-19---2-november-2021
https://www.who.int/publications/m/item/weekly-epidemiological-update-on-covid-19---2-november-2021
http://doi.org/10.1001/jama.2020.8711
http://doi.org/10.1038/s41591-021-01337-2
http://doi.org/10.1016/j.nedt.2021.105010
http://www.ncbi.nlm.nih.gov/pubmed/34126322
http://doi.org/10.1016/j.vaccine.2020.08.043
http://www.ncbi.nlm.nih.gov/pubmed/32863069
http://doi.org/10.1186/s12889-016-3969-x
http://www.ncbi.nlm.nih.gov/pubmed/28056900
http://doi.org/10.1016/j.amepre.2017.01.014
http://www.ncbi.nlm.nih.gov/pubmed/28237636
http://doi.org/10.1093/pubmed/fdaa230
http://doi.org/10.3758/BF03193146
https://www.who.int/news-room/spotlight/ten-threats-to-global-health-in-2019
https://www.who.int/news-room/spotlight/ten-threats-to-global-health-in-2019
http://doi.org/10.1007/s10654-020-00671-y
http://doi.org/10.1007/s10654-020-00670-z
http://doi.org/10.1017/S0950268821001205
http://doi.org/10.1186/s41182-021-00331-1
http://www.ncbi.nlm.nih.gov/pubmed/33985592


Vaccines 2022, 10, 27 10 of 10

15. Sallam, M.; Dababseh, D.; Eid, H.; Al-Mahzoum, K.; Al-Haidar, A.; Taim, D.; Yaseen, A.; Ababneh, N.A.; Bakri, F.G.; Mahafzah, A.
High Rates of COVID-19 Vaccine Hesitancy and Its Association with Conspiracy Beliefs: A Study in Jordan and Kuwait among
Other Arab Countries. Vaccines 2021, 9, 42. [CrossRef] [PubMed]

16. Grech, V.; Gauci, C. WITHDRAWN: Vaccine hesitancy in the University of Malta Faculties of Health Sciences, Dentistry and
Medicine vis-a-vis influenza and novel COVID-19 vaccination. Early Hum. Dev. 2020, 105258. [CrossRef] [PubMed]

17. Marfe, G.; Perna, S.; Shukla, A.K. Effectiveness of COVID-19 vaccines and their challenges (Review). Exp. Ther. Med. 2021,
22, 1407. [CrossRef]

18. Saied, S.M.; Saied, E.M.; Kabbash, I.A.; Abdo, S.A.E. Vaccine hesitancy: Beliefs and barriers associated with COVID-19 vaccination
among Egyptian medical students. J. Med. Virol. 2021, 93, 4280–4291. [CrossRef] [PubMed]

19. Lazarus, J.V.; Ratzan, S.C.; Palayew, A.; Gostin, L.O.; Larson, H.J.; Rabin, K.; Kimball, S.; El-Mohandes, A. A global survey of
potential acceptance of a COVID-19 vaccine. Nat. Med. 2021, 27, 225–228. [CrossRef]

20. Khubchandani, J.; Sharma, S.; Price, J.H.; Wiblishauser, M.J.; Sharma, M.; Webb, F.J. COVID-19 Vaccination Hesitancy in the
United States: A Rapid National Assessment. J. Community Health 2021, 46, 270–277. [CrossRef] [PubMed]

21. Sallam, M.; Dababseh, D.; Yaseen, A.; Al-Haidar, A.; Ababneh, N.A.; Bakri, F.G.; Mahafzah, A. Conspiracy Beliefs Are Associated
with Lower Knowledge and Higher Anxiety Levels Regarding COVID-19 among Students at the University of Jordan. Int. J.
Environ. Res. Public Health 2020, 17, 4915. [CrossRef]

22. Zhang, N.; Liu, X.; Jin, T.; Zhao, P.; Miao, D.; Lei, H.; Su, B.; Xue, P.; Xie, J.; Li, Y. Weakening personal protective behavior by
Chinese university students after COVID-19 vaccination. Build. Environ. 2021, 206, 108367. [CrossRef]

23. Jin, J.M.; Bai, P.; He, W.; Wu, F.; Liu, X.F.; Han, D.M.; Liu, S.; Yang, J.K. Gender Differences in Patients With COVID-19: Focus on
Severity and Mortality. Front. Public Health 2020, 8, 152. [CrossRef] [PubMed]

24. Savitz, D.A.; Bengtson, A.M.; Hardy, E.; Fell, D.B. Pregnancy and the risk of severe coronavirus disease 2019 infection: Method-
ological challenges and research recommendations. BJOG Int. J. Obstet. Gynaecol. 2021, 129, 192–195. [CrossRef] [PubMed]

25. Yang, H.; Wang, C.; Poon, L.C. Novel coronavirus infection and pregnancy. Ultrasound Obstet. Gynecol. 2020, 55, 435–437.
[CrossRef] [PubMed]

26. Poon, L.C.; Yang, H.; Lee, J.C.S.; Copel, J.A.; Leung, T.Y.; Zhang, Y.; Chen, D.; Prefumo, F. ISUOG Interim Guidance on 2019 novel
coronavirus infection during pregnancy and puerperium: Information for healthcare professionals. Ultrasound Obstet. Gynecol.
2020, 55, 700–708. [CrossRef] [PubMed]

27. Sanyaolu, A.; Okorie, C.; Marinkovic, A.; Patidar, R.; Younis, K.; Desai, P.; Hosein, Z.; Padda, I.; Mangat, J.; Altaf, M. Comorbidity
and its Impact on Patients with COVID-19. SN Compr. Clin. Med. 2020, 2, 1069–1076. [CrossRef] [PubMed]

28. Australlian Society of Clinical Immunology and Allergy ASCIA. Guide: Immunodeficiency, Autoimmunity and COVID-19
Vaccination. Available online: https://www.allergy.org.au/hp/papers/guide-immunodeficiency-autoimmunity-and-covid-
19-vaccination (accessed on 1 November 2021).

29. Mieves, J.F.; Wittke, K.; Freitag, H.; Volk, H.D.; Scheibenbogen, C.; Hanitsch, L.G. Influenza Vaccination in Patients with Common
Variable Immunodeficiency (CVID). Curr. Allergy Asthma Rep. 2017, 17, 78. [CrossRef] [PubMed]

30. Burki, T. The online anti-vaccine movement in the age of COVID-19. Lancet Digit. Health 2020, 2, e504–e505. [CrossRef]
31. Szmyd, B.; Bartoszek, A.; Karuga, F.F.; Staniecka, K.; Blaszczyk, M.; Radek, M. Medical Students and SARS-CoV-2 Vaccination:

Attitude and Behaviors. Vaccines 2021, 9, 128. [CrossRef]
32. Betsch, C.; Wicker, S. E-health use, vaccination knowledge and perception of own risk: Drivers of vaccination uptake in medical

students. Vaccine 2012, 30, 1143–1148. [CrossRef]
33. Pastorino, R.; Villani, L.; Mariani, M.; Ricciardi, W.; Graffigna, G.; Boccia, S. Impact of COVID-19 Pandemic on Flu and COVID-19

Vaccination Intentions among University Students. Vaccines 2021, 9, 70. [CrossRef]
34. Johnson, N.F.; Velasquez, N.; Restrepo, N.J.; Leahy, R.; Gabriel, N.; El Oud, S.; Zheng, M.; Manrique, P.; Wuchty, S.; Lupu, Y. The

online competition between pro- and anti-vaccination views. Nature 2020, 582, 230–233. [CrossRef] [PubMed]
35. Lau, M.; Lin, H.; Flores, G. Factors associated with human papillomavirus vaccine-series initiation and healthcare provider

recommendation in US adolescent females: 2007 National Survey of Children’s Health. Vaccine 2012, 30, 3112–3118. [CrossRef]
36. Daniel, C.L.; McLendon, L.; Green, C.L.; Anderson, K.J.; Pierce, J.Y.; Perkins, A.; Beasley, M. HPV and HPV Vaccination Knowledge

and Attitudes Among Medical Students in Alabama. J. Cancer Educ. 2021, 36, 168–177. [CrossRef] [PubMed]
37. Rogers, C.J.; Bahr, K.O.; Benjamin, S.M. Attitudes and barriers associated with seasonal influenza vaccination uptake among

public health students; a cross-sectional study. BMC Public Health 2018, 18, 1131. [CrossRef]
38. Dini, G.; Toletone, A.; Sticchi, L.; Orsi, A.; Bragazzi, N.L.; Durando, P. Influenza vaccination in healthcare workers: A comprehen-

sive critical appraisal of the literature. Hum. Vaccines Immunother. 2018, 14, 772–789. [CrossRef]
39. Yaqub, O.; Castle-Clarke, S.; Sevdalis, N.; Chataway, J. Attitudes to vaccination: A critical review. Soc. Sci. Med. 2014, 112, 1–11.

[CrossRef] [PubMed]
40. Brooks, S.K.; Webster, R.K.; Smith, L.E.; Woodland, L.; Wessely, S.; Greenberg, N.; Rubin, G.J. The psychological impact of

quarantine and how to reduce it: Rapid review of the evidence. Lancet 2020, 395, 912–920. [CrossRef]
41. Rosental, H.; Shmueli, L. Integrating Health Behavior Theories to Predict COVID-19 Vaccine Acceptance: Differences between

Medical Students and Nursing Students. Vaccines 2021, 9, 783. [CrossRef]

http://doi.org/10.3390/vaccines9010042
http://www.ncbi.nlm.nih.gov/pubmed/33445581
http://doi.org/10.1016/j.earlhumdev.2020.105258
http://www.ncbi.nlm.nih.gov/pubmed/33213966
http://doi.org/10.3892/etm.2021.10843
http://doi.org/10.1002/jmv.26910
http://www.ncbi.nlm.nih.gov/pubmed/33644891
http://doi.org/10.1038/s41591-020-1124-9
http://doi.org/10.1007/s10900-020-00958-x
http://www.ncbi.nlm.nih.gov/pubmed/33389421
http://doi.org/10.3390/ijerph17144915
http://doi.org/10.1016/j.buildenv.2021.108367
http://doi.org/10.3389/fpubh.2020.00152
http://www.ncbi.nlm.nih.gov/pubmed/32411652
http://doi.org/10.1111/1471-0528.16935
http://www.ncbi.nlm.nih.gov/pubmed/34536322
http://doi.org/10.1002/uog.22006
http://www.ncbi.nlm.nih.gov/pubmed/32134165
http://doi.org/10.1002/uog.22013
http://www.ncbi.nlm.nih.gov/pubmed/32160345
http://doi.org/10.1007/s42399-020-00363-4
http://www.ncbi.nlm.nih.gov/pubmed/32838147
https://www.allergy.org.au/hp/papers/guide-immunodeficiency-autoimmunity-and-covid-19-vaccination
https://www.allergy.org.au/hp/papers/guide-immunodeficiency-autoimmunity-and-covid-19-vaccination
http://doi.org/10.1007/s11882-017-0749-3
http://www.ncbi.nlm.nih.gov/pubmed/28983790
http://doi.org/10.1016/S2589-7500(20)30227-2
http://doi.org/10.3390/vaccines9020128
http://doi.org/10.1016/j.vaccine.2011.12.021
http://doi.org/10.3390/vaccines9020070
http://doi.org/10.1038/s41586-020-2281-1
http://www.ncbi.nlm.nih.gov/pubmed/32499650
http://doi.org/10.1016/j.vaccine.2012.02.034
http://doi.org/10.1007/s13187-019-01613-3
http://www.ncbi.nlm.nih.gov/pubmed/31502236
http://doi.org/10.1186/s12889-018-6041-1
http://doi.org/10.1080/21645515.2017.1348442
http://doi.org/10.1016/j.socscimed.2014.04.018
http://www.ncbi.nlm.nih.gov/pubmed/24788111
http://doi.org/10.1016/S0140-6736(20)30460-8
http://doi.org/10.3390/vaccines9070783

	Introduction 
	Materials and Methods 
	Study Design 
	Statistical Analysis 

	Results 
	The Relation between Intention to Be Vaccinated against COVID-19 and Background Factors 
	Links between Fear of COVID-19 and Background Factors 
	Association between Fear of COVID-19 Disease and the Intention to Get Vaccinated 

	Discussion 
	Background Factors That May Affect the Intention to Be Vaccinated against COVID-19 
	The Effect of Fear of COVID-19 on Vaccination Attitudes 

	Conclusions 
	References

