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ABSTRACT
Objectives: Vaccination to the population is the most effective way to get rid of the COVID-19 pandemic,

which currently has no effective treatment. For the high vaccine acceptance rate, it is important to determine

the vaccine willingness of individuals and the barriers to vaccination. We aimed to determine the acceptability

of the COVID-19 vaccine and the effect of attitudes, perception and beliefs on vaccination willingness among

medical students. 

Methods: In February 2020, a cross-sectional survey was conducted online among medical student. A total of

734 medical students out of 980 medical students answered the questionnaire forms (response rate: 75.4%).

The online questionnaire collected socio-demographic characteristics, attitudes, risk perception and beliefs

about the COVID-19 pandemic and vaccine. Vaccine hesitancy, rejection and acceptance were determined by

self-report of medical students. 

Results: Total of 739 medical students included study. Students declared that 60.1% (n = 444) of them to be

willing to vaccinated, 14.2% (n = 105) refused and 25.7% (n = 190) were not sure. Covid-19 willingness to be

vaccinated was higher in female (p = 0.005), clinical students (p < 0.001), those who ever tested for COVID-

19 (p = 0.002), those who had covid-19 infection history in the family (p = 0.043), those who had COVID-19

and COVID-19 vaccine education (p = 0.001). Positive attitudes skor and higher knowledge scores were related

with highly willingness to be vaccinated. High beliefs score (positive beliefs) was found to be associated with

a higher willingness to be vaccinated (p < 0.001). 

Conclusions: Although the majority of the study population willingness to be vaccinated, one-third of medical

students are hesitant about vaccination. Education, positive attitude and beliefs are related to higher willingness

to vaccination.The COVID-19 pandemic immunization programs should be designed to remove barriers to

negative vaccine beliefs and perception.
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Coronavirus diseases 2019 (COVID-19) caused by

the new type of coronavirus (SARS-COV2) was

first reported in December 2019. It caused a pandemic

in a short time and posed a significant threat to the

whole world. Despite more than 1 year, humanity still

suffers from COVID-19. Although more than 114 mil-

lion cases have caused more than 2.5 million deaths

worldwide, an effective treatment against COVID-19

has still not been found [1, 2]. 

      The COVID-19 pandemic has caused disruptions

in almost all areas of life all over the world. Education,

especially medical education, is one of the areas neg-

atively affected by the pandemic. Medical schools

have been suspended during the pandemic, and as

such, many students are stayed at home. This has dis-

rupted the medical education process. Currently, med-

ical education is tried to be given online in Turkey.

There have been problems in bedside and practical

training with online medical education. Although time

is needed to accurately predict the effects of the pan-

demic on education, it is predicted that it may pose im-

portant problems for the learning experience and

professional development of medical students [3]. 

      It is known that the most beneficial method for the

whole world to get rid of the negative effects of the

pandemic is vaccination against COVID-19. It is pos-

sible with vaccination on the return of medical educa-

tion and medical faculty students to normal life [4].

The tickets of medical education and medical faculty

students to return to normal life pass from vaccination.

Although vaccination seems to be the way out of the

pandemic, the willingness of individuals to be vacci-

nated is also important in combating the pandemic.

During the 2009 influenza A (H1N1) pandemic, it has

reported that the acceptability of influenza vaccination

among adults in the USA was between 50-64%.  How-

ever, there is not enough information in the literature

about the COVID-19 vaccine acceptance and the fac-

tors affecting it. Such information which acceptance

rate and affecting factors are may be useful for im-

proving COVID-19 vaccine acceptability [5, 6]. 

      The current study was aimed to determine

COVID-19 vaccine acceptance and which factors are

related vaccination willingness

METHODS

Study Design, Population and Sampling 

      We conducted a prospective cross-sectional online

survey study about COVID-19 vaccination with med-

ical students in February 2021. The study population

consisted of Fırat University all medical students. On-

line questionnaire forms were sent to the all medical

students by whats-app. A total of 980 medical students

who study in the period of 2020-2021 constituted the

study population. Online questionnaire forms were

sent to all medical students by whats-app, not using

the sampling method. A total of 739 medical students

who answered the questionnaire forms were included

in the study (response rate:75.4%). Before applying

the questionnaire, participants were asked to accept a

consent form containing statements about the purpose

of the study and voluntary participation of the ques-

tionnaire, and those who non-volunteers could not an-

swer the questionnaire. The online questionnaire was

sent 3 times with one week intervals and students who

did not answer were asked to answer. After three

weeks, unreturned questionnaires were recorded as

missing. Those under the age of 18 years old, foreign

students and those who are not active students were

excluded from the study. 

Ethical approval, informed consent and permissions
      The study was approved by the Firat University

Non-Interventional Ethics Committee (Approval code:

23/128/2019), and the World Medical Association

Declaration of Helsinki guidance was followed. The

consent of the participants was questioned with the

first question of the online survey form. The question-

naire was terminated for the participants who did not

declare consent to participate in the study. In addition,

permission was obtained from the scientific research

platform of the Turkish Ministry of Health.

Measures 
      The online questionnaire was designed based on

previous studies which are assess vaccine acceptance.

The contents of the questionnaire included (1) socio-

demographic characteristics, such as; age, sex, class,

family income, health status, personal and family his-

tory of COVID-19 diagnosis (2) perception and atti-

tudes about COVID-19 pandemic; (3) beliefs about

COVID-19. 

      We developed perception, attitude and beliefs sur-

vey items on vaccination based on previous literature

data and Turkish Ministry of health suggestions for

Avoiding and preventing COVID-19. Questionnare
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prepared in local language Turkish. First, a group of

medical experts provided feedback on the items of the

survey, where it was modified as per their comments.

Next, the modified draft of the survey went through

pilot testing on 30 participants to provide feedback

about the clarity and comprehensibility of the items of

the survey. The questionnaire was revised one more

time, after feedback of the students, and then applied

to the study population

Perception and Attitudes 
      We assessed participants’ perceptions about

COVID-19 by calculating the score of three items an-

swered by participants (possible range = 1-4). The per-

ceptions questions are: perceived likelihood of getting

a COVID-19 infection in the future (possibility range

= 1-4), disease progress in case of covid-19 (severity

range = 1-4), how threatening covid-19 is for you (se-

rious range = 1-4). We assessed participants’ attitudes

about COVID-19 by calculating the score of six items

answered by participants (possible range = 0-1). Wash-

ing your hands (1 = rarely, 4 = always), Using hand

sanitizer or cologne (1 = rarely, 4= always) , Wearing

a mask (1 = rarely, 4 = always), Social distancing (1=

rarely, 4= always), Staying away from closed area (1

= rarely, 4=  always), and follow the recommended

guidelines for COVID-19 (1 = rarely, 4 = always).

Total score of perception and attitudes include eight

questions. Participants could get a minimum of 8 and

a maximum of 32 points. We coded each variable so

that higher values indicate greater levels of positive

perception and attitudes [7-9]. 

Beliefs about COVID-19 
      We assessed participants’ perceptions about

COVID-19 by calculating the score of five items an-

swered by participants (possible range = 1-5). The be-

liefs questions are: difficulty to get vaccinated

(possible range = 1-5); effectiveness of a COVID-19

vaccine personality (possible range = 1-5); effective-

ness of a COVID-19 vaccine for your family (possible

range = 1-5); effectiveness of a COVID-19 vaccine for

public health (possible range = 1-5); potential harms

of a COVID-19 vaccine (possible range = 1-5). Total

score of beliefs include five questions. Participants

could get a minimum of 5 and a maximum of 25

points. We coded each belief variable so that higher

values indicate greater levels of positive beliefs [7, 8]

Statistical Analysis 
      Statistical analysis of the data was performed by

IBM SPSS 22 statistics package program. Kol-

mogorov-Smirnov test was used to determine whether

the data showed normal distribution. Descriptive sta-

tistics of the data were expressed as mean ± standard

deviation for variables with normal distribution in con-

tinuous data and frequency for categorical variables

as percentage (n (%)). Pearson Chi-square test was

used to analyse categorical data. In comparison of

more than two independent groups, One-Way ANOVA

and LSD test for post-Hoc test were used for normal

distributed continuous data. Significance level was p
< 0.05. Statistically significant significance values are

indicated in bold in the tables. 

RESULTS

      Total of 739 medical students included study. The

mean age of the students were 21.20 ± 2.68 years. The

sample was 57% female, preclinical (65.3%) and clin-

ical (34.7%) students. Students declared that 60.1% (n

= 444) of them to be willing to vaccinated, 14.2% (n

= 105) refused and 25.7% (n = 190) were not sure.

COVID-19 willingness to be vaccinated was higher in

female (p = 0.005), clinical students (p < 0.001), those

who ever tested for COVID-19 (p = 0.002), those who

had covid-19 infection history in the family (p =

0.043), those who had COVID-19 and COVID-19

vaccine education (p = 0.001) (Table 1). 

      Covid-19 willingness to be vaccinated was higher

in students who declared that "I have a high possibility

of getting COVID-19 in the future" (p < 0.001), "it can

cause high progressive disease" (p = 0.008) and

"highly threatening for my health" (p < 0.001). Posi-

tive attitudes skor and higher total knowledge and at-

titudes scores were related with highly willingness to

be vaccinated (Table 2). 

      The relationship between students' beliefs on the

COVID-19 vaccine and their willingness to be vacci-

nated is presented in Table 3. High beliefs score (pos-

itive beliefs) was found to be associated with a higher

willingness to be vaccinated (p < 0.001) (Table 3). 

DISCUSSION

      The current study showed that 60.1% (n = 444) of
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participants to be willing to vaccinated, 14.2% (n =

105) refused and 25.7% (190) were not sure. The cur-

rent study showed that more than a third of medical

students were undecided about COVID-19 vaccina-

tion. Lucia et al. [7] reported that 53% of medical stu-

dents would participate in a COVID-19 vaccine trial

and 23% were unwilling to take a COVID-19 vaccine.

A previous study reported that 69% of participants

were willing to get a COVID-19 vaccine among US

adults [8]. Another study reported that 91.3% of the

participants would accept vaccination after the vaccine

becomes available, among 52.2% of them wanted to

get vaccinated as soon as possible, while others 47.8%

would delay the vaccination until the vaccine’s safety

was confirmed [10]. It can be said that individuals still

have hesitancy against the vaccine, which is the most

important weapon we have to get rid of the pandemic.

In the study conducted during the influenza A (H1N1)

pandemic period, the vaccination rate was reported as

93.2% in medical students and 84.8% in nursing stu-

dents [11]. Compared to the high acceptance vaccine

rate in the previous pandemic, the current COVID-19

vaccines hesitancy rate is unacceptable. It can be sug-

gested to remove the obstacles to the willingness to be

vaccinated as soon as possible. 

      The current study showed that sociodemographic

factors such as gender, education level, family history

of covid-19 diagnosis and having education for

COVID-19 and COVID-19 vaccine are related to vac-

cine willingness and acceptance. Studies examining

the relationship between COVID-19 vaccination will-

ingness and sociodemographic characteristics are lim-

ited in the literature.  A systematic review study

reported that age, sex, occupation and educational

level are associated with influenza A (H1N1) vaccina-

tion during the pandemic [12]. Wang et al. [10] re-
ported that being male and believing in the efficacy of

COVID-19 vaccination increase the probability of ac-

cepting COVID-19 vaccination. The striking finding

in our data was that the willingness to be vaccinated

was higher in students who declared having COVID-

19 education and COVID-19 vaccine education.
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Based on our data, we can say that we should attach

importance to education in order to increase the will-

ingness to be vaccinated. 

      Previous studies showed that risk perception is a

central predictor of protection intentions and preven-

tive health behaviours [13]. In addition, it is known

that vaccination rates are higher in those who have a

positive attitude towards the disease [14]. According

to our study, the willingness to be vaccinated was

higher in the participants who had a positive attitude

and having a high-risk perception. A COVID-19 vac-

cine acceptance study reported that the COVID-19

vaccine acceptance rates were lower in those with an

anti-vaccination attitude and those with low-risk per-

ception. The current study and previous vaccine ac-

ceptance studies showed that positive attitude and

perception are important to vaccine acceptance. It was

thought that we should increase the positive attitudes

of individuals for vaccination in the fight against the

COVID-19 pandemic and the pandemics that may be

experienced from now on. 

      Health beliefs are associated with adherence to

preventive healthcare and treatment. People will not

change their health behaviours unless they believe that

they are at risk. Previous studies reported taht several

health beliefs were also correlated with vaccine ac-

ceptability (i.e. perceived likelihood, perceived sever-

ity, perceived vaccine effectiveness, perceived

potential vaccine harms) [7, 8, 10-14]. In our study,

we showed once again that beliefs about the vaccine

are associated with vaccination rates. Negative beliefs

that especially the vaccine is not protective and the

vaccine has side effects and harmful effects were

found to be related to the willingness to be vaccinated

in our study. Family physicians who are at the fore-

front of vaccine practice in Turkey, should pay atten-

tion to these negative beliefs and they must struggle

to change these negative thoughts. 

Implications 
      This study showed us that even though we were

in the pandemic process, individuals' low knowledge,

negative attitudes and beliefs decreased their willing-

ness to be instilled. This study showed that even dur-
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ing the pandemic period, which has no current treat-

ment, causes thousands of deaths every day, negatively

affects all of life, and we know that vaccination is the

only way to escape from the pandemic, but still, indi-

viduals experience vaccination hesitation. 

Limitations 
      We conducted cross-sectional study among med-

ical student so obtained data may not reflect the adult

population vaccination willingness. We did not use ob-

jective measurement methods for attitudes and beliefs

about vaccine willingness. All data are obtained from

participants' own declaration. Vaccination against

COVID-19 has not yet become widespread in our

country, and the lack of sufficient data about the

COVID-19 vaccine may have affected the opinions of

individuals about the vaccine.

CONCLUSION

      Although the majority of the study population

willingness to be vaccinated, one-third of medical stu-

dents are hesitant about vaccination. Education, posi-

tive attitude and beliefs are related to higher

willingness to vaccination. Future studies in this area

should focus on the effect of vaccine education and at-

tempts to change attitude and belief on vaccine accept-

ance. The COVID-19 pandemic immunization

programs should be designed to remove barriers to

negative vaccine beliefs and perception.
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