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Abstract

Vaccines are effective interventions that can reduce the high burden of diseases globally.
However, public vaccine hesitancy is a pressing problem for public health authorities. With
the availability of COVID-19 vaccines, little information is available on the public acceptabil-
ity and attitudes towards the COVID-19 vaccines in Jordan. This study aimed to investigate
the acceptability of COVID-19 vaccines and its predictors in addition to the attitudes towards
these vaccines among public in Jordan. An online, cross-sectional, and self-administered
questionnaire was instrumentalized to survey adult participants from Jordan on the accept-
ability of COVID-19 vaccines. Logistic regression analysis was used to find the predictors of
COVID-19 vaccines’ acceptability. A total of 3,100 participants completed the survey. The
public acceptability of COVID-19 vaccines was fairly low (37.4%) in Jordan. Males (OR =
2.488, 95CI% = 1.834-3.375, p < .001) and those who took the seasonal influenza vaccine
(OR =2.036, 95CI% = 1.306-3.174, p=.002) were more likely to accept COVID-19 vac-
cines. Similarly, participants who believed that vaccines are generally safe (OR = 9.258,
95CI1% = 6.020-14.237, p <.001) and those who were willing to pay for vaccines (OR =
19.223, 95CI% = 13.665-27.042, p < .001), once available, were more likely to accept the
COVID-19 vaccines. However, those above 35 years old (OR = 0.376, 95C1% = 0.233—
0.607, p<.001) and employed participants (OR = 0.542, 95CI% = 0.405-0.725, p < .001)
were less likely to accept the COVID-19 vaccines. Moreover, participants who believed that
there was a conspiracy behind COVID-19 (OR = 0.502, 95CI% = 0.356—0.709, p < .001)
and those who do not trust any source of information on COVID-19 vaccines (OR =0.271,
95CI1% = 0.183-0.400, p<.001), were less likely to have acceptance towards them. The
most trusted sources of information on COVID-19 vaccines were healthcare providers. Sys-
tematic interventions are required by public health authorities to reduce the levels of vac-
cines’ hesitancy and improve their acceptance. We believe these results and specifically the
low rate of acceptability is alarming to Jordanian health authorities and should stir further
studies on the root causes and the need of awareness campaigns. These interventions
should take the form of reviving the trust in national health authorities and structured
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awareness campaigns that offer transparent information about the safety and efficacy of the
vaccines and the technology that was utilized in their production.

Introduction

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is the causative virus for the
coronavirus disease 2019 (COVID-19) ongoing pandemic [1-4]. SARS-CoV-2 first emerged
in late 2019 in Wuhan (Hubei, China) and hastily become a global threat affecting 220 coun-
tries [1, 2]. As of 22 December, the COVID-19 pandemic has resulted in more than 76.2 M
cases and more than 1.6 M deaths worldwide [1]. The pandemic has resulted in a devastating
impact worldwide, which prompted the need for mitigation policies to contain the pandemic
[5]. The ground strategy followed by most countries around the world was to reduce the trans-
missibility of the disease, often by non-pharmaceutical interventions (NPIs), including enforc-
ing masks policy, hands sanitization, social distancing, travel restrictions, schools’ closures,
and partial or complete lockdowns. [6]. So far, NPIs were able to slow down the progression of
the disease, but the most promising strategy to confine the pandemic and providing hope to
reduce the mortality and morbidity rates remains within the capacity of medical technology.
Such medical technology includes effective, safe, and affordable antiviral agents and vaccines.
As of December 2020, no antiviral drugs have been approved that were specifically developed
against SARS-CoV-2 [7]. The US Food and Drug Administration (FDA) has granted remdesi-
vir an Emergency Use Authorization for severely ill hospitalized patients with COVID-19 [8,
9]. However, the WHO recommended against its use in November 2020 [10].

Vaccines are one of the most reliable and cost-effective public health interventions ever
implemented that are saving millions of lives each year [11-13]. Following the deciphering of
the genome sequence of SARS-CoV-2 in early 2020 [3] and the declaration of the pandemic by
WHO in March 2020 [4], scientists and pharmaceutical companies are racing against time in
efforts to develop vaccines [14, 15]. As of December 22, 2020, at least 85 vaccines are in pre-
clinical development in animals and 63 are in clinical development in humans, of which 43 in
phase I, 21 in phase II, 18 in phase III, 6 have been approved for early or limited use, 2 have
been approved for full use, and one vaccine has been abandoned [14]. Pfizer-BioNTech’s
(BNT162b2) and Moderna (mRNA-1273) mRNA vaccines have been approved for emergency
use in the US [14].

With the uplifting news about SARS-CoV-2 vaccines approval, optimism is raising to see
an end to the pandemic through herd immunity [16, 17]. The threshold for SARS-CoV-2 herd
immunity is estimated to range between 50% and 67% [16]. One major obstacle facing the
achievement of such a goal is believed to be vaccine hesitancy and skepticism among the popu-
lation worldwide [15, 18-20]. Vaccine hesitancy was defined by the WHO Strategic Advisory
Group of Experts (SAGE) as “delay in acceptance or refusal of vaccination despite availability of
vaccination services” [19]. Vaccine acceptability is determined by three factors: confidence,
convenience, and complacency [21]. Confidence is defined as the trust in the safety and effec-
tiveness of the vaccine, trust in the delivery system as the healthcare system, and the trust in
the policymakers [22]. Many people have doubts about vaccine safety, and this is going to be a
major challenge to be resolved by health care providers, policymakers, community leaders,
and governments to increase the widespread acceptance of the vaccines [15, 18, 19]. Moreover,
vaccination convenience refers to the relative ease of access to the vaccine that includes physi-
cal availability, affordability, and accessibility [19]. Vaccine complacency is associated with a
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low realized risk of the vaccine-preventable disease and hence more negative attitudes towards
the vaccines [22]. Such skepticism was demonstrated in a poll that was conducted in the US,
where 50% of the Americans said they are willing to take the vaccine, 30% are unsure, while
20% are refusing the vaccine [23]. In another survey of adult Americans, 58% intended to be
vaccinated, 32% were not sure, and 11% did not intend to be vaccinated [24]. However, one
more study reported 67% of the Americans would accept a COVID-19 vaccine if it is recom-
mended to them, although there were significant demographic differences in vaccine accep-
tance [25].

Jordan, with a population of 10 M, has one of the highest per-capita rates of COVID-19
infection in the world [1, 26]. As of December 2020, Jordan has reported more than 271,000
COVID-19 confirmed cases and over 3,500 deaths [1, 26]. This drastic increase, which started
in September 2020 was embarked upon after a few months of the control of the pandemic in
the country by implementing a very strict preventive lockdown that had painful societal and
economic impacts [27]. The Jordanian government has announced that the first doses of Pfi-
zer-BioNTech’s vaccine are going to be available by the end of January 2021 [28]. Enough vac-
cine doses to achieve the herd immunity threshold will not be available till 2022. Hence, it is
crucial to explore the acceptance of COVID-19 vaccines and its predictors as well as the atti-
tudes towards COVID-19 vaccines among Jordanian population. The results of current study
could assist the policymakers to undertake proactive campaigns and well-designed strategies
by highlighting the importance of vaccination to the community and encouraging vaccine
uptake and acceptance, especially by vulnerable patients to stop further deaths and to confine
the spread of the pandemic.

Materials and methods
Study design

The study was approved by the Institutional Review Board at Jordan University of Science and
Technology (Ref. 110/136/2020). No consent obtained as the data were collected and analyzed
anonymously. A cross-sectional survey-based study was conducted in November 2020. A con-
venience sample approach was adopted in this study where people from the different Jorda-
nian regions (Northern, Central, and Southern) were invited to participate. Amid the global
pandemic, researchers utilized social media platforms to collect data. In this study, online
social media platforms (Facebook, WhatsApp) were used to recruit participants [21, 22, 29].
National internet use in Jordan stands at 66.8% while social media penetration is 61.5% [30].
Participants were encouraged to pass on the questionnaire to their contacts or acquaintances.
The main outcome of the study was the public acceptance of the COVID-19 vaccine.

Instrument development and measures

The questionnaire used in this study was developed based on literature review [22, 31] and dis-
cussion within the research team. To reduce potential bias introduced by self-reported data,
participants were ensured on the confidentiality and privacy of their responses. The question-
naire was designed to reduce survey fatigue and was reviewed by experts in survey research for
face validity. The questionnaire was structured into 4 sections. A pilot sample (n = 26) was
used to improve the wording and clarity of expression of the survey items. Data from the pilot
sample was not used in any further analysis. The final version of the questionnaire required an
estimated time of 5-10 minutes to complete. The questionnaire was originally developed in
English and forward translated into Arabic language. The questionnaire was piloted and dis-
tributed in Arabic. A copy of the administered questionnaire both in Arabic and English can
be found in S1 Table.
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Sociodemographic characteristics and medical history

The sociodemographic characteristics of the participants were obtained as described below.
Data collected were age, gender, marital status, smoking, employment status, academic level,
and medical insurance. Additionally, participants were asked to report their history with
chronic conditions and whether they took a seasonal flu vaccine this year or not.

COVID-19 pandemic related information

Participants were asked to indicate if they were infected with COVID-19 or knew anyone who
was infected with confirmation of diagnosis using standard laboratory testing protocols.
Another question item was dedicated to surveying participants who believe they may have
contracted the virus but without a confirming test.

Participants were asked to indicate their most trusted sources when seeking knowledge of
COVID-19 vaccines. Besides, participants were asked about their concerns during the
COVID-19 pandemic.

Acceptance of COVID-19 vaccines

Participants were asked whether they accept to receive COVID-19 vaccines when they are
approved and available in Jordan with 3 response levels (non-acceptance, neutral, acceptance).
Variables that were investigated as potential predictors of COVID-19 vaccines acceptance
were: age, gender, marital status, having children, academic area, employment, smoking status,
whether the person received a seasonal flu vaccine this year, stating that vaccines are safe, con-
cerned that there is a conspiracy behind COVID-19 pandemic, not having any trust in any
source of information on vaccines, and willingness to pay for COVID-19 vaccines.

Attitudes toward COVID-19 vaccines

The attitudes towards COVID-19 vaccines’ section consists of 6 statements with a 5-point
Likert scale (5 = strongly agree, 4 = agree, 3 = neutral, 2 = disagree, 1 = strongly disagree), with
questions about hesitancy and concerns regarding COVID-19 vaccines. Items in this section
had a Cronbach’s alpha of 0.6 which indicate good reliability.

Statistical analysis

Categorical variables were presented as numbers and percentages, while continuous variables
were presented as median [interquartile range]. The univariate analysis was performed using
an independent Mann-Whitney U test for continuous variables and Chi-square test for cate-
gorical variables as appropriate. For analysis, responses to the attitudes section were combined.
For example, both responses "strongly agree” and "agree" were combined in one category and
both responses "strongly disagree” and "disagree"” in one category. Prior to analysis, indepen-
dence of variables was analysed using a correlation matrix. No multicollinearity was detected
among predictor variables.

The main outcome of the study was the public acceptance of COVID-19 vaccines. To deter-
mine the factors that affect the acceptance of the Jordanian population to receive COVID-19
vaccines, both multinomial and binary logistic regressions were performed. At first, potential
predictors for COVID-19 vaccines were screened using univariable analysis, and variables
with p < .05 were considered in both multinomial and binary logistic regression. When the
multinomial logistic regression was conducted, the acceptance outcome was trichotomized as
(non-acceptance, neutral, and acceptance). For a simpler interpretation of the analysis, the
participants who answered ‘neutral’ were then removed and a binary logistic regression was
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performed. In the binary logistic regression model, the participants were dichotomized as
acceptable or not acceptable. In both models, the odds ratio (OR) values and their 95% confi-
dence intervals (95% CI) were calculated. A p-value of less than .05 was considered statistically
significant. The analysis was carried out using the Statistical Package for Social Sciences (SPSS
Inc., Chicago, IL) version 23.

Results
Demographics

The study received 3180 submissions of which 3100 were complete and included in the final
analysis. The median age of participants was 29 years old and more than half of them (67.4%)
were females. Half of the respondents (49.8%) were married and had kids (46.1%). About 70%
had an undergraduate degree and more than half (53.8%) with health-related educational
backgrounds. Besides, 46.4% of the participants were employed and only 13.4% had chronic
diseases. Detailed demographics are presented in Table 1.

Less than 10% of the participants received the influenza vaccine this year. About 10% of the
respondents reported that they had tested positive for COVID-19. However, about one-third
of the participants (37.1%) stated that they might have been infected with COVID-19, but they
did not confirm it by any laboratory testing.

As shown in Fig 1, almost half (45.4%) of the participants trusted healthcare providers as a
source of information about COVID-19 vaccines. About 30%, 17%, and 16% of the partici-
pants trusted pharmaceutical companies, the internet, and media as sources of information,
respectively. However, 18.1% of the participants did not trust any source.

The participants were concerned about different issues during the COVID-19 pandemic
(Fig 2). The most-reported concern by participants was a fear of family members being
infected with COVID-19 (73.1%), which is higher than a concern about themselves being
infected (27.3%). Almost one-third of the participants (30%) were concerned about death and
17.5% about the unavailability of vaccines. Approximately, a tenth of the participants was not
worried about any issue.

Acceptance for COVID-19 vaccines

In the present study, 37.4% of the public were acceptable, 36.3% were not acceptable and
26.3% were neutral to receive COVID-19 vaccines. As shown in Table 2, the results of multi-
variate analysis (binary logistic regression) identified the independent factors that predicted
the level of acceptance. The result indicated that the older age groups (>35 years old) were less
likely to accept for COVID-19 vaccines compared to younger age groups (OR = 0.376, 95CI%
=0.233-0.607, p < .001). In addition, employed participants (OR = 0.542, 95CI% = 0.405-
0.725, p < .001) were less likely to accept COVID-19 vaccines compared to unemployed partic-
ipants. Furthermore, participants who believed that the COVID-19 pandemic is a conspiracy
(OR =0.502, 95CI% = 0.356-0.709, p < .001) and those who did not trust any information
(OR =0.271, 95CI% = 0.183-0.400, p < .001) were less acceptable for the vaccine.

On the other hand, males were more likely to have acceptance for COVID-19 vaccines
(OR =2.488, 95CI% = 1.834-3.375, p < .001) compared to females. In addition, participants
who took the influenza vaccine this year were more likely to accept COVID-19 vaccines com-
pared to those who did not take the influenza vaccine (OR = 2.036, 95CI% = 1.306-3.174, p =
.002). Furthermore, participants who stated that vaccines are safe in general were 9 times more
likely to accept taking COVID-19 vaccines compared to those who stated that vaccines are not
safe (OR = 9.258, 95CI% = 6.020-14.237, p < .001). Moreover, participants who expressed
their willingness to pay for COVID-19 vaccines were 19 times more likely to accept taking
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Table 1. Demographic details of study participants (n = 3,100).

Variable N (%)
Age (years)

Median [IQR] 29 [22-40]

18-25 years 1,226 (39.7)

26-35 years 802 (26.0)

> 35 years 1060 (34.3)
Gender

Male 1,012 (32.6)

Female 2,088 (67.4)
Marital status

Single 1,489 (48.0)

Married 1,543 (49.8)

Others 68 (2.2)
Having children

No 1,671 (53.9)

Yes 1,429 (46.1)
Education (Degree)

School education 269 (8.7)

Undergraduate 2,169 (69.9)

Postgraduate 662 (21.4)
Academic area

Non-health related 1,309 (46.2)

Health-related 1,522 (53.8)
Employment

Unemployed 1,662 (53.6)

Employed 1,438 (46.4)
Health insurance coverage

Uninsured 678 (21.9)

Insured 2,422 (78.1)
Smoking status

Current smoker 679 (21.9)

Ex-smoker 109 (3.5)

Not a smoker 2,312 (74.6)
Had chronic diseases

No 2,684 (86.6)

Yes 416 (13.4)
Received the influenza vaccine this year

No 2,809 (90.6)

Yes 291 (9.4)
People tested positive for COVID-19

Myself 307 (9.9)

A family member 1,132 (36.5)

A friend 1,151 (37.1)

Colleague 842 (27.2)

A neighbour 828 (26.7)

No one 496 (16.0)
Infected with COVID-19 (without testing)?

No 1,949 (62.9)

Yes 1,151 (37.1)

https://doi.org/10.1371/journal.pone.0250555.t001
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Healthcare providers— 45.4%
Pharmaceutical companies' reports— 30.5%
Government- 27.1%
Internet— 17.4%
Media 16.6%
Scientific articles— 14.5%
Social media 9.5%

Family members-' 3.1%
| .

0 10 20 30 40 50 60
% of respondants
Fig 1. Most-trusted information sources about COVID-19 vaccines.
https://doi.org/10.1371/journal.pone.0250555.9001
Family member becoming infected_ 73.1%
Death 30.0%
Becoming infected myself— 27.3%
Being forced to take a vaccine (i 17.9%
Unavailability of vaccines— 17.5%
Job-related worries—{| N 16.9%
Being a plot or conspiracy - 16.5%
Financial related worries- 14.3%
Being forced to take a medication— 11.0%
Others- 7.5%
1 ' 1 ' | ! | ' 1 ! 1 ! 1
0 15 30 45 60 75 90
% of respondants
Fig 2. Jordan population worries during the COVID-19 pandemic.
https://doi.org/10.1371/journal.pone.0250555.g002
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Table 2. Predictors of acceptance for COVID-19 vaccines.

Factors OR* 95% CI” P-value
Age
18-25 years Ref
26-35 years 0.744 0.501-1.105 0.143
>35 years 0.376 0.233-0.607 p <.001
Gender
Female Ref p <.001
Male 2.488 1.834-3.375
Employment
Unemployed Ref p <.001
Employed 0.542 0.405-0.725
Received the influenza vaccine this year
No Ref p=.002
Yes 2.036 1.306-3.174
Vaccines are safe
No Ref p < .001
Not sure 3.502 2.178-5.631 p <.001
Yes 9.258 6.020-14.237 p <.001
Concerned that COVID-19 pandemic is a conspiracy
No Ref p <.001
Yes 0.502 0.356-0.709
Not trust any information
No Ref p <.001
Yes 0.271 0.183-0.400
Willingness to pay for COVID-19 vaccines
No Ref 2.984-5.084 p <.001
Not sure 3.895 13.665-27.042 p <.001
Yes 19.223 p <.001

?OR: odds ratio.
°CL: confidence interval.

https://doi.org/10.1371/journal.pone.0250555.t1002

them compared to those who did not show their willingness to pay (OR = 19.223, 95CI% =
13.665-27.042, p < .001).

Similarly, results from multinomial logistic regression including the ‘neutral’ group, sug-
gested that the predictors that make participants more likely to be in the acceptance group
compared to the neutral group were being male (OR = 1.522, 95% CI = 1.226-1.890, p <
.0001) and among the age group of 18-25 years (OR = 1.496, 95% CI = 1.083-2.067, p = .015).
Additionally, people who did not believe that there is a conspiracy behind COVID-19 were
also 1.4 times more likely to be in the acceptance group (OR = 1.392, 95% CI = 1.022-1.898, p
=.036). However, predictors that make people less likely to be in the acceptance group com-
pared to the neutral group were people who did not take the seasonal flu vaccine this year
(OR =0.675, 95% CI = 0.485-0.941, p = .02), those who believe that vaccines are unsafe
(OR =0.333,95% CI = 0.223-0.498, p < .0001), and those who are not willing to pay for the
vaccine once available (OR = 0.321, 95% CI = 0.258-0.399, p < .0001).

Attitudes toward COVID-19 vaccines

Almost two-thirds (66.5%) of the participants were strongly agreed/agreed that it is important
to get a vaccine to protect people from COVID-19. Besides, less than 60% of the participants
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Table 3. Attitudes toward COVID-19 vaccines.

Attitudes Strongly agree/agree | Neutral | Strongly disagree/disagree
N (%) N (%) N (%)
It is important to get a vaccine to protect the people from COVID-19. 2,062 (66.5) 609 (19.6) 429 (13.8)
Pharmaceutical companies are going to develop safe and effective COVID-19 vaccines. 1,819 (58.7) 825 (26.6) 456 (14.7)
COVID-19 vaccines made in Europe or America are safer than those made in other world countries. 954 (30.8) 1,160 (37.4) 986 (31.8)
Side effects will prevent me from taking a vaccine for the prevention of COVID-19. 1,538 (49.6) 748 (24.1) 814 (26.3)
Most people will refuse to take the COVID-19 vaccine once licensed in Jordan. 1,528 (49.3) 791 (25.5) 781 (25.2)
The government will make the vaccine available for all citizens for free? 1,122 (36.2) 837 (27.0) 1,141 (36.8)

https://doi.org/10.1371/journal.pone.0250555.t003

agreed that pharmaceutical companies will be able to develop safe and effective COVID-19
vaccines. Moreover, about half of the respondents (49.6%) reported that side effects will pre-
vent them from taking a COVID-19 vaccine and that 49.3% will refuse to take COVID-19 vac-
cines once licensed. Importantly, around a quarter of all respondents were neutral regarding
most attitudes as shown in Table 3.

Discussion

This study sought to examine, for the first time, the Jordanians’ population acceptance of
COVID-19 vaccines. Vaccine hesitancy could threaten the efficiency of COVID-19 vaccines
once they become commercially available worldwide [22]. Compared to reports from studies
conducted on public acceptance and willingness to receive the COVID-19 vaccines worldwide,
Jordan stands among the lowest countries as 37.4% of our public were acceptable. A study
based on a sample from 19 countries involving 13,426 participants showed that the global
acceptance of COVID-19 vaccines ranges between as low as 54.8% from Russia to as high as
88.6% from China [32]. Moreover, most western countries report relatively higher public
acceptance (59-75%) [32]. Similarly, Saudi Arabia, a country with similar demographic distri-
butions as Jordan, reported a higher acceptance level (64.7%) [21]. The acceptability level of
vaccinations in Jordan was often lower than global averages, including seasonal influenza vac-
cines in 2016-2018 [33, 34].

In the current study, predictors of COVID-19 vaccines from both multinomial and binary
logistic regression were similar. Younger participants were more likely to accept COVID-19
vaccines in the current study, contrary to studies reporting higher acceptance among older age
groups [25, 21, 32]. This can be explained by the different age distribution among countries,
given Jordan as a country with mostly a young population and high literacy levels. Another
reason could be related to the nature of the study design, this study could have been more
biased towards the young, as the elderly are less likely to engage with online-based surveys.
Moreover, there are contrasting reports of gender effects in the literature, wherein some males
were more likely to accept the vaccine [25, 35], compared to others reporting higher accep-
tance among females [21, 32]. In our study, Jordanian males were more likely to take the vac-
cine, in agreement with studies reported elsewhere [25]. Interestingly, Jordanian males were
more likely to participate in COVID-19 vaccine clinical trials compared to females in 2020
[29]. Moreover, employed participants were less likely to accept taking the COVID-19 vac-
cines, in a contrasting result to available studies in the literature suggesting that employed indi-
viduals were more likely to accept COVID-19 vaccines. In our study, the employed
participants were older than the unemployed ones, which were found to be less acceptable to
get COVID-19 vaccines.

PLOS ONE | https://doi.org/10.1371/journal.pone.0250555  April 23, 2021 9/15


https://doi.org/10.1371/journal.pone.0250555.t003
https://doi.org/10.1371/journal.pone.0250555

PLOS ONE

Acceptance and attitudes toward COVID-19 vaccines

The low acceptance level of COVID-19 vaccines among Jordanians can be attributed to
multi factors, some of which are shared with the wide global community. There is an evident
uncertainty clouding the COVID-19 vaccines. Firstly, the new mRNA-based vaccines as a
novel technology could be received with some skepticism since no prior experience or suc-
cesses with such approach have been reported in the past. Also, the speed of vaccine develop-
ment and registration in less than a year may have mediated a role in lowering the acceptance
level. The current study revealed that half of the participants had safety concerns about the vac-
cine once it being available as indicated by their concerns about related side effects. This is
consistent with Pogue and colleagues finding where the majority of participants (~63%) in the
USA stated that they were worried about the side effects of the COVID-19 vaccines [36]. Also,
most of the participants (66.5%) in the current study stated that receiving the vaccine is impor-
tant to protect against COVID-19. However, almost half of them (49%) agreed that most peo-
ple would refuse to take the vaccine. This discrepancy could be due to their concerns about the
vaccine’s side effects. Another global phenomenon that negatively contributed to such a low
level is the numerous campaigns launched by anti-vaccinationists fueled by the new technol-
ogy and short span of vaccine development. Such campaigns on social media with fabricated,
false, and sometimes misleading Arabic translations feed the conspiracy beliefs of some people.
Our results supported such perceived viewpoints, where those who did not believe in a con-
spiracy behind COVID-19 were more likely to accept COVID-19 vaccines. Some factors that
are specific to the country and the region could also play a role in this. For example, there is a
sector of the public who had their trust shaken in local Jordanian authorities and/or disap-
prove the overall handling of the pandemic. Some people expressed their frustration as many
decisions were unwelcomed, disproportional with the pandemic status, not justified or backed
with science. During August-October 2020, an increasingly larger sector of the public
expressed their belief that Jordan was moving in the negative direction, amid rising daily con-
firmed cases and high death rate, reaching 80.0% disapproval rate in late October 2020 [37].
These indications were in agreement with reports associating lower acceptance levels of
COVID-19 vaccines with lower trust in government handling of the pandemic [32]. Such low
acceptance levels should prompt the government to offer commensurate efforts in offering
vaccine awareness campaigns that can regain people’s trust in their government handling of
the ongoing crisis. Future research may capture the evidence for COVID19 vaccines hesitancy
and governance in Jordan.

An important factor to consider when exploring vaccine acceptability is vaccine conve-
nience in terms of its availability and affordability [19]. In the current study, the willingness to
pay for the vaccine was a predictor of vaccine acceptance. According to the Jordanian Ministry
of Health (MOH), the government will only be able to provide free COVID-19 vaccines for
20.0% of the population, while the rest will have to purchase it, without information whether it
will be available at a subsidized price or not [38]. This should be factored in the government’s
planning for vaccination programs and how acceptance level may change depending on the
prices ascribed to the vaccines. In the current study, only 36.2% believed that the government
will be able to provide the vaccine for free, indicating that the economic challenges faced by
the Jordanian government may have played a role in shrinking the acceptance level. Neverthe-
less, this study did not investigate the issue of the participants economic capacity and ability to
buy the vaccine if available, which should be investigated in the future. Further, the trust in the
manufacturer that provides effective and noncontaminated products is another important
determinant of confidence. About two-thirds of participants (59%) in the current study had
confidence in pharmaceutical companies to develop safe and effective COVID-19 vaccines.
However, the source of the vaccine affects the perceived safety, as only one-third of the partici-
pants in the current study perceived that COVID-19 vaccines that were manufactured in
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Europe or America were safer than those made in other countries. This is rather lower than
the reported percentage by Pogue and colleagues where ~55% and 36% of participants stated
that they were more comfortable with vaccines made in the USA and Europe, respectively
[36].

COVID-19 pandemic as with other previous pandemics is associated with feelings of fears,
anxiety, and worries [39, 40]. However, it is unique in terms that people are not worried only
about getting infected or transmit the disease to others [41], but they suffered societal and eco-
nomic concerns due to the measures that were undertaken by the governments to confine the
pandemic and stopping the human-human transmission of the disease [6]. These measures
include enforcement of curfews and lockdowns (the largest throughout history), social distanc-
ing and self-isolation, schools and universities closures, borders’ shutdowns, travel restrictions,
and quarantine [6]. In the current study, family members being infected (73.1%), topped the
list of Jordan population worries during the COVID-19 pandemic followed by fears of death
(30.0%), and then anxieties of becoming infected themselves (27.3%). The least-worries were
financial related worries and being forced to take medication, respectively. Our findings were
in alignment with the findings of Mertens et al, where increased fear during the COVID-19
pandemic was found to be related to perceived risks for family members and health anxiety
[42]. Such a high percentage of fear over loved ones get infected could be attributed to the
reports identifying elderly people with chronic diseases such as hypertension, diabetes, chronic
respiratory disease, and weakened immune systems as a high-risk group to get infected with
COVID-19 [43].

One of the themes of worries during the COVID-19 pandemic that were identified in a
study from the Philippines is the worry of acquiring the diseases for self, family, and others
[44]. Interestingly, the self-worry is focused mainly on preventing the transmission of the dis-
ease to family members especially older ones who were identified as vulnerable to COVID-19
[44].

Holingue et al showed in a population-based study of US adults that the fears and anxiety of
getting infected with and die from COVID-19 were associated with increased mental distress
[41]. Moreover, the personal hygienic precautions that were undertaken by individuals to
avoid infecting others had increased the probability of becoming mentally distressed [41]. A
systematic review and meta-analysis of the psychological and mental impact of COVID-19
showed that the prevalence of anxiety and depression was 33% and 28%, respectively [45].

During the COVID-19 pandemic, people used multiple information resources to gain
knowledge and health information about the disease, including television, radio, newspapers,
social media, friends, co-workers, healthcare providers, scientists, governments, etc [46]. Since
such information sources can shape peoples’ acceptance or refusal of COVID-19 vaccines [47],
it is crucial to disseminate transparent and accurate information about vaccines’ safety and
efficacy to gain the trust of the population especially the hesitant and skeptical ones [48].
Hence, gaining an understanding of the resources that people trust the most to get information
about COVID-19 vaccines is critical for the success of any future national vaccination
campaign.

When Jordanians were asked about the most-trusted information sources about COVID-19
vaccines, health care providers topped the list, followed by pharmaceutical companies reports,
and the national Jordanian government. The least-trusted information sources were social
media and family members, respectively. Our findings are consistent with the KFF COVID-19
Vaccine Monitor: December 2020; where about 85% of the U.S. adults said they trust the most
their doctors or healthcare providers for information related to COVID-19 vaccines, followed
by national messengers (73%), and the FDA (70%) [49]. Our data were also in agreement with
another study where the participants reported that they trust health care professionals the
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most, followed by their physicians [25]. In a further study, COVID-19 vaccine acceptance
among college students in South Carolina was found to be affected by the information
resources. Students largely trusted scientists (83%), followed by healthcare providers (74%),
and then health agencies (70%) [50]. However, contrary to our study, college students do not
trust information disseminated by pharmaceutical companies [50]. In a study from France,
vaccination practices and acceptance toward MMR and HBV vaccines were better when
parents had reported getting the information from their healthcare providers compared with
parents getting information from the internet or their relatives [51]. The trust of the Jordanian
population in the government as a source of information for COVID-19 vaccines is indicative
of the peoples’ trust in the health system and the registration procedure of vaccines in Jordan.
However, it should be stressed that the trust in most sources among the participants of this
study are not as high compared to other studies in the US, which could be attributed to differ-
ent demographics, health systems, governance and scientific communication.

The nature of this research utilized an unrestricted self-administered survey that was
dependent on the online reachability and shareability among participants. This study design
also measured COVD-19 vaccines acceptance at a certain point in time that is potentially
prone to change with the vaccine roll out in Jordan. The limitations in study design may have
introduced selection bias and may have limited generalizability to the general population.
Future research is recommended to employ a mixed methods research involving both qualita-
tive and quantitative approaches to fully capture the COVID-19 vaccines hesitancy in Jordan.
Future research may also give further insights on COVID-19 vaccines hesitancy variance over
time and what factors are associated with such changes. So far, COVID-19 vaccines’ registra-
tion and uptake in Jordan are not up to the expected level, and echo the results of this study, as
only 360,000 people have registered to be vaccinated after two months of the call to register.
Research to be done at this stage may provide an opportunity to study the shifting behaviors of
Jordanians in regard to the vaccines.

Conclusions

In conclusion, we identified Jordan as one of the lowest countries in the acceptance of
COVID-19 vaccines, where a considerable percentage of the population of Jordan (36.3%)
indicated a refusal to get vaccinated, while 26.3% were not sure. Vaccines perceived safety con-
cerns and cost were associated with this refusal. Hence, the health authorities via health care
providers, who were identified by the people as the most trust source of information regarding
information about COVID-19 vaccines, should design interventions in terms of awareness
campaigns via all types of multimedia to spread more transparent information about the safety
and efficacy of the vaccines. The awareness campaigns should also shed the light over the new
technology that was utilized in the production of few of them in order to boost COVID-19 vac-
cines acceptance. Making the vaccine available for free or at subsidized prices by the govern-
ment could as well enhance vaccines acceptance among the population.
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