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Objective: Vaccination is one of the most important measures that the world is relying on to

end the COVID-19 pandemic. A number of vaccines have been authorized; however, there

are  several differences in the available vaccines which may lead to differences in public

hesitancy  levels toward each vaccine. Therefore, the aim of this study was to assess the

young  Jordanian population’s acceptance of the COVID-19 vaccine, their knowledge, and

attitudes  toward different vaccine types, and to explore the variables that could influence

their  preferences.

Material and methods: An online questionnaire was distributed via Jordanian multipurpose

Facebook  groups. COVID-19 knowledge, and practice scores were calculated, in addition to

general and specific COVID-19 vaccine knowledge scores. Repeated measures analysis was

conducted to investigate the association between the participants’ knowledge about each

vaccine  and their willingness to take it. Quantile regressions were conducted to determine

the  predictors of the participants’ willingness to take each vaccine.

Results:  A total of 1897 participants completed the survey. One fifth of the participants

(19.9%)  were willing to take the COVID-19 vaccine. The acceptance of Pfizer/BioNTech vac-

cine  and the knowledge about it were significantly different from all the other vaccines.

Predictors  of acceptance of the different vaccines were sex, estimation of the severity of the

disease, COVID-19 knowledge score, practice score, and specific vaccine knowledge score.

Conclusion: The young Jordanian adults had limited acceptance of the COVID-19 vaccine.

Differences  in the participants’ acceptance of different vaccines were observed and specific

vaccine  knowledge was a significant predictor of acceptance of the vaccine.
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Objetivo: La vacunación es una de las medidas más  importantes en la que el mundo se basa

para acabar con la pandemia de la COVID-19. Varias vacunas han sido autorizadas para ser

usadas; sin embargo, existen diferencias en las vacunas disponibles que pueden dar lugar a

diferencias en los niveles de vacilación del público para ponerse cada una. Por lo tanto, este

estudio tiene como objetivo evaluar la aceptación de la población joven jordana de la vacuna

COVID-19, su conocimiento y actitudes hacia los diferentes tipos de vacunas, y variables que

pueden influir sus preferencias.

Material  y métodos: En enero de 2021 se distribuyó un cuestionario en línea por vía

de grupos jordanos usuarios de Facebook. Se calculó la puntuación de conocimiento de

COVID-19, la puntuación de práctica y las puntuaciones de conocimiento de vacunas especí-

ficas. Se realizaron repetidos análisis de medidas para investigar las diferencias entre el

conocimiento de los participantes acerca de cada vacuna y la voluntad para ponerse cada

vacuna. Se realizaron regresiones cuantílicas para determinar los predictores de la disposi-

ción de los participantes a recibir la vacuna.

Resultados: Completaron la encuesta 1.897 participantes. El 19,9% estuvo dispuesto a recibir

la vacuna frente a COVID-19. La aceptación de la vacuna Pfizer/BioNTech y el conocimiento

acerca de ella estaban significativamente diferenciados de todas las otras vacunas. Los fac-

tores predictivos de la aceptación de las diferentes vacunas fueron el sexo, la estimación de

la gravedad de la enfermedad, la puntuación sobre el conocimiento de COVID-19, la pun-

tuación sobre la práctica y la puntuación sobre el conocimiento de las vacunas específicas.

Conclusión: Los jóvenes adultos jordanos tuvieron aceptación limitada de la vacuna de

COVID-19. Se observaron diferencias en los participantes en cuanto a la aceptación de

diferentes vacunas, y el conocimiento de las vacunas específicas fue un factor predictivo

significativo en cuanto a su aceptación.

© 2021 Elsevier España,  S.L.U. Todos los derechos reservados.

Introduction

Coronavirus Disease 2019 (COVID-19) is a novel disease caused
by  severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2).1 It has high transmissibility which facilitates its quick
spread  around the world.2 The disease cases reached more
than  100 million with over 2 million deaths by the end of Jan-
uary  2021,3 and it continues to be a major global challenge
that  has adverse impacts on all life aspects. Several precau-
tionary measures have been followed by the governments to
decrease COVID-19 spread and mitigate its effects. Vaccination
is  one of the most important precautionary measures as its
role  in reducing viral diseases spreading has been established
for  decades.4

Different COVID-19 vaccines had been developed and
approved for emergency use across the world starting from
December  2020.5 Moreover, over 50 vaccine candidates are
under  development.6 Global efforts are intensified to dis-
tribute  the vaccines efficiently, however, hesitancy and refusal
of  COVID-19 vaccines were observed among different pop-
ulations.  In a global survey that covers participants from
19  countries, vaccine acceptance rates ranged between
less than 55% to over 90% and overall acceptance was
71.5%.7

At the time that this study was conducted (January 2021),
the  vaccination rate in the Middle East was limited as only
two  countries including United Arab Emirates and Bahrain had
relatively  high vaccination rate (33 and 11.56 per 100 people
respectively), while the remaining countries had vaccination
rates  of less than 2 per 100 people.8 In Jordan, the vaccination
rate  was less than 0.5%.9 Furthermore, vaccines acceptance
rates in the Middle East are lower than the global ones. For
example,  studies conducted to assess vaccination acceptance
rates  among the Middle East populations reported acceptance
rates  of 23.6% in Kuwait,10 and 64.7% in Saudi Arabia.11 In
Jordan, vaccination acceptance rate did not exceed 40%.12 Nev-
ertheless,  these rates were reported before the availability of
the  vaccines; therefore, the acceptance rates may differ now
as  more  information about the vaccines had been revealed.
Besides, the available COVID-19 vaccines differ considerably
in  mechanisms of action, countries of origin, storage recom-
mendations, doses regimens, efficacy rates, and availability of
information  which may perhaps affect the populations’ accep-
tance  rates of different COVID-19 vaccines.

Jordanian population is a young population with more  than
63%  under the age of 30.13 Therefore, it is crucial to evalu-
ate  the attitudes toward COVID-19 vaccination, of those who
are  eligible for the vaccination, from this young group as they
represent  a large portion of the community.
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Aim  of  the  study

The study aim was to evaluate the acceptance of different
COVID-19 vaccines and its’ associated factors among young
Jordanian  population.

Method

Study  design  and  participants

This is a cross sectional web-based survey that was distributed
in  January 2021. Since the targeted population in this study
was  the young adults, internet based survey is a suitable
method to recruit this age group as they constitute the highest
percentage of Internet users.14 The participants were Jordan
residents  in the age group between 18 and 30 years. The
survey was formulated on Google forms and circulated via
all-purpose  Facebook groups and pages that include mem-
bers  from Jordan. To ensure that all the participants met  the
inclusion  criteria, the survey included questions about age,
country  of residence, and if the respondents did not meet
the  inclusion criteria, based on their answers, the respondent
was  automatically directed to submit the survey. This study
was  performed in line with the principles of the Declaration
of  Helsinki. Approval was granted by Al Zaytoonah Univer-
sity  ethics committee. Informed consent was given by all the
participants  through the online form of the questionnaire.

Sampling  type  and  sample  size

Simple random sampling method was used in this study. To
calculate  the required sample size, Kish formula was used
at  a 95% significance level and a 3-percentage-point margin
of  error. The estimated sample size was 1014, however, 1897
participants  were included in the study.

Instrument  validity  and  reliability

The survey was developed in Arabic language after litera-
ture  review. Arabic is the main spoken language for 98% of
the  Jordanian citizens.15 The survey was originally formulated
in  English, translated to Arabic, and then back translated to
English  by different translator and the two English versions
were  found to be comparable. The content validity of the
developed  survey was assessed by an expert panel. To con-
firm  face validity, the questionnaire was sent to 30 individuals
and  changes were implemented based on their comments.
The  data of these participants was not included in the final
study.  The reliability of generated questionnaire scores includ-
ing  general knowledge about COVID-19 vaccines, knowledge
scores for each vaccine type included in the study and practice
toward  COVID-19 were evaluated by computing Cronbach’s
alpha.  The acceptable Cronbach’s alpha range was determined
to  be above 0.5,16 as lower Cronbach’s alpha are expected in
binary  data17 and low number of questions.18 The computed
Cronbach’s alpha were all above 0.5 (0.51–0.80).

Study  instrument

The first part of the survey collected the participants’ socio-
demographics information including sex, marital status,
pregnancy status, and if the participant has children or not,
in  addition to smoking habits, weight status, health status,
education  level, average household monthly income (mea-
sured  in Jordanian dinars (JOD)), and if the participant study
or  work in a medical field. The second section collected infor-
mation  about the participants’ vaccination history (Influenza
and  COVID-19 vaccines). If the participant had already been
vaccinated  against COVID-19, he/she would be automatically
directed to submit the survey. The third section gathered infor-
mation  about participants’ experience with COVID-19 and
their  estimation of disease seriousness in a scale from 1 (not
serious)  to 10 (extremely serious). The fourth section eval-
uated  the participants’ knowledge, attitudes, and practices
toward  COVID-19 and their acceptance of COVID-19 vaccine.
If  the participants answered “No” for the COVID-19 vaccine
question, he/she was automatically directed to submit the
survey.  The fifth section evaluated the participants’ specific
knowledge, attitudes, and acceptance of different types of
COVID-19  vaccines. Lastly, the sixth section assessed the
factors  that affect the participants’ acceptance of different
vaccine types.

The  participants were classified into three groups based
on  their COVID-19 risk degree which was based on Cen-
tral  of Disease Control and Prevention (CDC) risk factors.19

High-risk group included the participants who  suffer from
Type  2 diabetes mellitus/Chronic Obstructive Pulmonary
Disease (COPD)/Cancer/Kidney Failure/Heart diseases/Organ
transplantation/Sickle Cell Anemia and the participants
who were smokers, pregnant, or obese. The medium risk
group  included the participants who did not fit for the
high-risk group but were overweight or had one of the
following: Type 1 diabetes mellitus/Hypertension/Bone mar-
row  transplant/Cerebrovascular diseases or stroke/Cystic
Fibrosis/Asthma/Taking steroids or immunosuppressant
drugs/Hepatic diseases/Thalassemia/Lung fibrosis. The low-
risk  group included all other participants that do not fit the
previously  mentioned criteria.

Seven scores were calculated, first score is the COVID-19
knowledge score, which was calculated based on the partici-
pants’  knowledge of COVID-19 symptoms and the measures
that  could prevent the infection as one point was granted
if  the participant chose “Yes” for the correct statements
and one point was granted if the participant chose “No”
for  the incorrect statements (Table 3). Practice score was
calculated as the sum of the practice statements which repre-
sent  the participants’ adherence to protective measures with
answers  ranged from “Never” (1 point) to “All the time” (5
points)  (Table 3). The remaining scores were specific vaccine
knowledge scores which evaluated the participants’ knowl-
edge  about each vaccine type as one point was added for
each  correct answer with a maximum possible score of 19
(Online  Resource). The information about each vaccine type
was  gathered from CDC,20,21 United Kingdom government
website,22 Sputnik vaccine website,23 and Sinopharm vaccine
website.24
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Statistical  analysis

All data analysis was conducted using SPSS version 25.
Categorical variables were presented as frequencies and per-
centages  (%) and continuous variables were presented as
means  and standard deviations (SD). Normality of the scores
of  willingness to be vaccinated and knowledge for each vac-
cine  was assessed using Kolmogorov–Smirnov test, as the
test  indicated that the scores were not normally distributed,
nonparametric test were conducted to analyze the results.
Friedman test with pairwise comparisons were conducted to
determine if there are significant differences between the par-
ticipants’ knowledge about each vaccine type and between
their  willingness to take each vaccine. Quantile regressions at
median points were conducted to predict the variables asso-
ciated  with the participants’ willingness to take each vaccine.

Results

A total of 1897 participants completed the survey. As shown
in  Table 1, the participants’ age mean was 21.80 (±2.97) years.

Table 1 – Sample characteristics.

Sample characteristic Frequency (%) or mean
(±SD)  (n = 1897)

Sex
Female 1455 (76.7)
Male 442 (23.3)

Age 21.80 (±2.97)

Marital status
Not  married 1774 (93.5)
Married 123 (6.5)

Are you pregnant?
No  1876 (98.9)
Yes 21 (1.1)

Do you have children?
No  1826 (96.3)
Yes 71 (3.7)

Are you a smoker?
No  1494 (78.8)
Ex-smoker 41 (2.2)
Yes 362 (19.1)

Weight status
Underweight 531 (28)
Normal weight 859 (45.3)
Overweight 463 (24.4)
Obese 44 (2.3)

Education level
High  school or less 118 (6.2)
Diploma 98 (5.2)
University student 1112 (58.6)
Bachelor’s degree 491 (25.9)
Postgrad 78 (4.1)

Household average monthly income
Less  than 1000 JOD 903 (47.6)
1000 JOD or more 994 (52.4)

Are you working/studying in a medical filed?
No 945 (49.8)
Yes 952 (50.2)

Table 2 – Study sample health status.

Items Frequency (%)

Did you take influenza vaccine last year?
No 1733 (91.4)
Yes 164 (8.6)

Did you take COVID-19 vaccine?
No  1867 (98.4)
Yes 30 (1.6)

Do you have any chronic diseases?
No  1768 (94.7)
Yes 99 (5.3)

Do you have any of the following disease (Type 2 diabetes
mellitus/Chronic Obstructive Pulmonary Disease
(COPD)/Cancer/Kidney Failure/Heart diseases/Organ
transplantation/Sickle Cell Anemia)?

No  1474 (77.7)
Yes 423 (22.3)

Do you have any of the following diseases? (Type 1 diabetes
mellitus/Hypertension/Bone marrow transplant/Cerebrovascular
diseases or stroke/Cystic Fibrosis/Asthma/Taking steroids or
immunosuppressant drugs/Hepatic diseases/Thalassemia/Lung
fibrosis)

No 1515 (79.9)
Yes 382 (20.1)

Risk degree
High risk 423 (22.7)
Medium risk 382 (20.5)
Low risk 1062 (56.8)

The majority of the participants were females (76.7%), not
married  (93.5%) had no children (96.7%) and smokers (78.8%).
About  half of the participants (58.6%) were university stu-
dents  and 50.2% were working/studying in a medical field. The
participants  were distributed almost equally between the two-
household average monthly income groups (47.6% less than
1000  JOD vs. 52.4% 1000 JOD or more).

As shown in Table 2, thirty participants were already vac-
cinated  against COVID-19, and they were directed to submit
the  survey. According to risk classification criteria for COVID-
19,  22.7% of the participants were in the high-risk group and
20.1%  were in the medium risk group.

The participants’ knowledge, attitudes, and practices
toward COVID-19 and their acceptance of COVID-19 vaccine
are  presented in Table 3. The most known symptom of COVID-
19  was the loss of smell and taste senses (98.0%) followed by
fever  (97.1%). The majority of the participants knew that wear-
ing  face masks (94.3%), using detergents (95.8%), and social
distancing (97.0%) can prevent COVID-19 infection. 7.7% of
the  participants were confirmed cases of COVID-19 and 3.7%
suspected  their infection. Only 19.9% of the participants were
willing  to take COVID-19 vaccine, while 28.7% were not sure,
and  51.4% were not willing.

As  indicated by repeated measures, the highest vac-
cine  knowledge median score was for Pfizer/BioNTech score
(median  = 3.75) and it was significantly different from all
other  vaccines scores (p-values < 0.01). Sputnik-V vaccine
had  the lowest median (2.63) and it was significantly lower
than  Oxford/AstraZeneca, Sinopharm, and Pfizer/BioNTech
vaccines scores (p-values < 0.01). The participants’ willing-
ness  to take each vaccine differs significantly (p-value < 0.01)
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Table 3 – The participants’ knowledge, attitudes, and
practice  toward COVID-19 and COVID-19 vaccine.

Frequency (%) or
mean  (±SD)

Knowledge statements
What  are the symptoms of COVID-19? (If the participant chose

“Yes”)
Fevera 1813 (97.1)
Chillsa 1311 (70.2)
Diarrheaa 1267 (67.9)
Cougha 1617 (86.6)
Otitis mediab 427 (22.9)
Loss of smell and taste sensesa 1829 (98.0)
No symptomsa 1656 (88.7)

What procedure do you think that may prevent COVID-19
infection?

Wearing face masksa 1760 (94.3)
Using detergentsa 1789 (95.8)
Social distancinga 1811 (97.0)
Consume vitamin Cb 1516 (81.2)
Avoid eating meatb 143 (7.7)
Get COVID-19 vaccinea 1131 (60.6)

Practice statements
What  is the degree of your adherence to COVID-19 protective

measures?
Wearing face masks 4.06 (±0.89)
Washing hands with regular soap 4.38 (±0.74)
Using detergents 3.92 (±0.98)
Social distancing 3.80 (±1.00)
Avoid touching face/mouth/nose/eyes 3.45 (±1.13)

Attitude toward COVID-19 and COVID-19 vaccine
Have you ever been infected with COVID-19?

No 1014 (88.6)
Maybe 88 (7.7)
Yes 42 (3.7)

In your opinion, what is the degree of COVID-19 seriousness?
The opinion of the participants who

were infected or suspected their
infection

6.14  (±2.17)

The opinion of the participants who
were not infected

6.43  (±2.04)

In your opinion, what is the likelihood that you will be infected with
Coronavirus during the next six months

I  think I will be infected and my
symptoms will be severe

75  (6.6)

I think I will be infected and my
symptoms will be mild

566  (49.7)

I do not think that I will be infected 498 (43.7)
Are you willing to take COVID-19 vaccine?

No 959 (51.4)
Not sure 536 (28.7)
Yes 372 (19.9)

a Correct information.
b Incorrect information.

with the highest willingness was for Pfizer/BioNTech vaccine
(median  = 3.89) and the lowest was for Sputnik-V vac-
cine  (median = 2.50). The only insignificant differences were
between  Oxford/AstraZeneca vaccine and Sinopharm and
Sputnik-V  vaccines.

The  results of quantile regression of the factors associated
with  participants’ willingness to take each vaccine are shown
in  Table 4. Sex was significantly associated with the partic-
ipants’  willingness to take all vaccines except of Sputnik-V

vaccine as females were significantly less willing to take
the  vaccines. The higher participants’ estimation of disease
seriousness, the higher their willingness to take all the vac-
cines.  Significant positive associations were found between
COVID-19 knowledge score and specific vaccine knowledge
score and the participants’ willingness to take all studied
vaccines except Sputnik-V vaccine. The only significant asso-
ciation  between household monthly average income and the
participants  willingness to take a vaccine was found with
Pfizer/BioNTech vaccine as those with low income were sig-
nificantly less willing to take the vaccine compared to those
with  high income (B = −0.62, p-value = 0.02).

The  influences that affect the participants’ preferences of
one  vaccine over another are shown in Fig. 1. Vaccine’s efficacy,
the  published studies, and doctors’ recommendations had the
highest  importance to the participants. On the other hand,
dosage intervals and time spent on vaccine development had
the  lowest importance.

Discussion

Despite hundreds of clinical trials conducted to develop an
effective  drug against COVID-19 infection, no drug has been
approved to treat the infection. Therefore, the COVID-19 vac-
cination  is the only available approach to decrease the disease
spread  and help the world to recover from the pandemic dev-
astating  impacts. In order for vaccination to be an effective
approach, herd immunity should be achieved, which means
that  50–90% of the population should become immune either
naturally or by vaccination.25 However, studies which eval-
uated  the Jordanian population attitudes toward COVID-19
vaccine before it became available in Jordan reported low vac-
cination  acceptance among the population and the need for
more  information was one of the significant factors that lead
to  vaccination refusal or hesitancy.12 Therefore, this study
aimed  to evaluate the Jordanian population acceptance of
COVID-19  vaccine as its distribution has started and the infor-
mation  about the vaccines became widely available in Jordan.
Because  different vaccines have been approved to be used and
these  vaccines vary in many  aspects, this study aimed to eval-
uate  the acceptance for different vaccine types and the factors
associated  with it among young Jordanian population.

Vaccination  intention

Low vaccine acceptance was observed among the current
study participants as only 19.9% of the participants were will-
ing  to take the vaccine and 28.7% were not sure. Studies which
have  been conducted before the vaccine became available in
October 202012 and December 202026 reported higher percent-
ages  of vaccine acceptance (36.8% and 28.4%) respectively in
Jordan. This variance could be justified by the fact that the cur-
rent  study only included participants who aged from 18 to 29
years  who might consider themselves not at risk of COVID-19
complications. Furthermore, unlike earlier studies which were
conducted during the first wave  of COVID-19 disease; the cur-
rent  study was conducted during the declining phase of the
number  of the new cases of COVID-19 which might make the
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Table 4 – Quantile regression of the factors associated with participants’ acceptance of each vaccine type.

Variable/vaccine type Pfizer/BioNTech Moderna Sinopharm Sputnik-V Oxford/AstraZeneca

B p-Value B p-Value B p-Value B p-Value B p-Value

Sex (females compared
to  males)

−1.78 <0.01** −0.86 0.03* −1.17 <0.01** −0.56 0.15 −1.37 <0.01**

Age 0.01 0.78 −0.04 0.50 −0.07 0.14 −0.06 0.24 −0.01 0.80
Marital status (not

married  compared to
married)

0.75  0.20 0.37 0.61 0.15 0.83 −1.09 0.13 −0.69 0.32

Household monthly
average  income (low
income  compared to
high  income)

−0.62 0.02* 0.05 0.87 −0.44 0.16 −0.03 0.93 0.24 0.45

Working/Studying in
medical  field (not in
medical  field
compared to in
medical  field)

−0.23 0.39 −0.21 0.53 0.31 0.32 0.30 0.37 0.05 0.87

Moderate risk for
COVID-19
complications

−0.46 0.17 −0.01 0.97 −0.09 0.82 −0.23 0.58 −0.04 0.92

High risk for COVID-19
complications

−0.31 0.37 −0.33 0.45 −1.12 <0.01* −0.77 0.08 −0.19 0.65

Estimation of disease
seriousness

0.19  <0.01** 0.28 <0.01** 0.28 <0.01** 0.28 <0.01** 0.34 <0.01**

COVID-19 knowledge
score

0.33  <0.01** 0.36 0.01* 0.34 <0.01** 0.19 0.18 0.54 <0.01**

Practice score 0.20 <0.01** 0.16 <0.01** 0.13 <0.01** 0.10 0.05* 0.09 0.06
Specific vaccine

knowledge score
0.21 <0.01** 0.13 0.02* 0.19 <0.01** 0.03 0.61 0.11 0.03*

∗ Significant at p-value < 0.05.
∗∗ Significant at p-value < 0.01.

population feel that the disease is over and therefore vaccina-
tion  is no longer necessary.

Participants’  knowledge  and  acceptance  of  each  vaccine
type

The participants’ knowledge about vaccines varied signifi-
cantly as the median of the Pfizer/BioNTech knowledge score
was  significantly higher than the scores of other vaccines.
This  result is reasonable as Pfizer/BioNTech vaccine was the
first  approved vaccine to be used against COVID-19 virus and
the  information about this vaccine are widely available.27 On
the  other hand, the published studies about Sputnik-V vac-
cine  are limited, which may explain the present study results
as  the participants’ knowledge and willingness to be vacci-
nated  scores for Sputnik-V vaccine was the lowest among the
studied  vaccines. Similar to the differences in the participants’
knowledge about the vaccines, their willingness to take each
vaccine  type also varied with the highest willingness was for
Pfizer/BioNTech and the lowest was for Sputnik vaccine. Sev-
eral  factors contributed to the participants’ willingness to take
the  vaccines. One of these factors is sex as females were sig-
nificantly more  reluctant to take all vaccine types except for
Sputnik  vaccine. The association between the female sex and
the  vaccine refusal in general was reported in many  studies
including  those conducted in China28 and Europe.29

Estimation of disease seriousness was a significant pre-
dictor  for the participants’ willingness to take all the studied

vaccines  which is in accordance to the results of different stud-
ies  that evaluated the vaccinations intentions in general.28,30

Based on these findings, increasing the populations’ percep-
tions  of the negative health impacts of the COVID-19 disease
can  significantly improve their vaccination intentions.

The participants’ knowledge about the COVID-19 disease
itself  and about the vaccine types (except for Sputnik-V vac-
cine)  were also significant predictors of the participants’
willingness to take the different types of vaccines. Therefore,
the  specific information about each vaccine type should be
available  to the general population in a simple language to
increase  their confidence in the different types of COVID-19
vaccines.

Factors  that  influence  the  participants’  preferences  of  one
vaccine  over  another

Doctors’ recommendation was one of the most important fac-
tors that influence the participants’ preferences of different
COVID-19 vaccine types. Therefore, doctors should address
the  populations’ concerns and correct the myths about the
vaccines,  in order to improve the general population percep-
tion  and intention for vaccination.

Making  the published studies about the different COVID-
19  vaccine types accessible and summarizing their results by
experts in an easy-to-understand manner can improve the
general  population knowledge and therefore their intention
for  vaccination. The importance of this measure can also be
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Fig. 1 – The mean of the participants’ estimation of the importance of influences that affect their preferences of one vaccine
over another.

emphasized by the results of this study, as the most preferred
vaccine  was Pfizer/BioNTech vaccine which has the most pub-
licized  studies.

Vaccines’ mechanism of action, country of origin, coun-
tries  that use each vaccine type were important influencers on
the participants’ vaccines’ types’ preferences, however, these
factors  are, in fact, irrelevant to vaccines efficacy or safety.
Therefore, its public health authorities’ responsibility to clar-
ify  that all approved vaccines are effective and safe, and any
available  vaccine should be taken.

Study  limitations  and  strengths

One of the study limitations that some of the informa-
tion about the vaccines was taken from the manufacturers’
websites, which may affect the accuracy of the knowledge
related questions in the current study survey as manufac-
turers are unlikely to be impartial. The study was based
on  an online survey which may result in recall and selec-
tion  biases. However, web-based studies have been proven to
recruit a representative sample and provide a private envi-
ronment  that allows the respondents to complete the survey
accurately and honestly.31,32 Another limitation of this study
that  it only included young adults (aged between 18 and 29),
therefore the attitudes of older age groups were not evalu-
ated.  Moreover, half of the participants were working/studying
in  a medical field which may limit the generalizability of the

study  results. However, the attitudes of the medical staff are
particularly important as they are in the frontlines and con-
sistently exposed to the virus making them at high risk of
infection.  Moreover, as reported in the current study, medi-
cal  staff recommendations can influence the attitudes of the
general  population. One last limitation of the current study is
the high percentage of females and non-smokers among the
participants  which do not reflect their percentages in the Jor-
danian  young population. Nevertheless, the study included a
large sample size which can decrease the influences of afore-
mentioned  limitations.

Conclusion

The acceptance of COVID-19 vaccines among the young
Jordanian adults is limited. Significant differences in the
participants’ knowledge and acceptability of the different
COVID-19 vaccine types were observed. Estimation of disease
seriousness  and knowledge about each vaccine were signif-
icant  predictors of the vaccine acceptability. Therefore, it is
necessary to increase the population familiarity with differ-
ent  COVID-19 vaccine types and improve population attitudes
toward  vaccines by implementing vaccines’ awareness cam-
paigns  that aim to improve the knowledge about all available
vaccines.  The current study findings should be considered by
the healthcare policy makers when developing strategies to
improve COVID-19 vaccination acceptance.
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