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Abstract

Objective: This study assesses misconceptions about coronavirus disease 2019 (COVID-19)
vaccine and the factors associated with misconception among Jordanians.
Methods:A cross-sectional online survey was conducted. The survey was formulated onGoogle
Forms, and was hosted on an online platform. These questions were created based on extensive
review of online information about the vaccines. Frequencies and percentages (%) were used for
categorical variables, while means and standard deviations (SDs) were used for continuous var-
iables. Stepwise binary logistic regression was conducted to evaluate variables associated with
participant’s misconception questions.
Results: Of 1195 survey respondents who participated in the study, 41.3% had received the
COVID-19 vaccine. The mean misconception score was (60.0 ± 19.1). The statement with
the highest mean was “The vaccine hasn’t been tested on enough people” (3.6 ± 1.0). The state-
ment with the lowest mean was “The COVID-19 vaccine includes a microchip to control us”
(2.2 ± 1.1) in the conspiracy theory portion. Females, 18- to 29-age group, higher educational
level, living in a city, the participants who took lectures about the COVID-19 vaccine and vac-
cinated participants had higher odds of being in the low misconception level group.
Conclusion: Targeted campaigns and vaccine safety information should be part of a broader
health education campaign to alleviate vaccination safety concerns.

The coronavirus disease 2019 (COVID-19) pandemic has posed huge problems and threats to
human lives and health systems globally.1,2 COVID-19 is highly contagious, prompting prophy-
lactic public health measures that have included lockdowns (the closing of businesses and
schools to prevent most social contact), social distancing, mask-wearing, and immunizations,
once they were available.3 Over 258million COVID-19 cases have been reported worldwide and
more than 5 million COVID-19 related deaths have been reported globally. According to the
World Health Organization (WHO), a total of over 10 million cases and more than 120 thou-
sand deaths had been reported in the Middle East and North African Region (MENA) (as of
March 7, 2022).4 Jordan is considered one of the MENA countries with over 1.6 million cases
documented in Jordan andmore, with over 13,000 deaths in Jordan (onMarch 7, 2022).4 One of
the most important instruments for reducing the impact of infectious illnesses on mortality,
morbidity, and socioeconomic health status is the development of vaccines.5 Vaccination of
even a small number of people in a community can help to prevent the spread of disease,
although much higher vaccination rates are thought to be needed to produce herd immunity
for COVID19, 70% or more,6 greatly lowering the incidence and spread of the disease, and
speeding up eradication. Herd immunity is dependent on a high vaccination coverage rate,7

and thus, highly dependent on the public’s acceptance of the vaccine. Vaccines from Pfizer
BioNTech, Moderna, and Oxford AstraZeneca, among others, have been approved and distrib-
uted worldwide.8 Themain distinction between vaccines is whether they are manufactured from
the entire virus (SARS-CoV-2 or a viral vector), the virus’s genetic material (DNA ormRNA), or
portions of the virus (protein subunit).9 Until now, there have been no direct vaccination com-
parisons in clinical trials, and comparing vaccine efficacy based on individual placebo-con-
trolled trials is not appropriate. Even among trials of the same vaccination, differences in
study populations, circulating variant strains at study sites, outcomes evaluated, and evaluation
timing could all lead to differing degrees of vaccine efficacy. Overall vaccination efficacy in phase
3 trials published in peer-reviewed publications ranges from 70% to 95%, with each vaccine
tested preventing severe disease and COVID-19-related death.10,11

Despite the fact that 4.37 million Jordanians have been fully vaccinated against COVID-19
up to March 7, 2022, which represents approximately 36% of the total population, there are still
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pockets of skepticism.12 “The main hurdle to getting a COVID-19
vaccine into enough people’s arms won’t be scientific, technical, or
logistical; it will come from a lack of faith,” said Tom Frieden, for-
mer Director of the Centers for Disease Control and Prevention.
Public trust will be determined by whether the vaccine works, is
safe, and is widely available to the general public,13 but also by
the extent to which the public understands and accepts these facts
about the vaccine. Simply being effective, safe, and accessible is
vital, but not sufficient for gaining public trust. The general pop-
ulation must believe that the immunizations meet those require-
ments.14 Moreover, disinformation regarding the virus has been
rampant since the outbreak began, posing a threat to mass immu-
nization.15,16 Similar disinformation problems also plague vaccina-
tion efforts. Indeed, exposing people to COVID-19 vaccination
disinformation reduces self-reported vaccine willingness.17

Individuals being exposed to disinformation may unwit-
tingly be persuaded to believe misinformation, lowering vacci-
nation acceptance.18 As a result, and after an extensive review of
publicly available information from a range of sources, the main
misconceptions that might be associated with the COVID-19
vaccine were categorized into 5 categories according to the
nature of the misconception. These misconceptions were cat-
egorized as related to vaccine manufacturing, effectiveness, side
effects, or importance, as well as those that would be categorized
as conspiracy theory beliefs.19–22 It was vital to assess these mis-
conceptions because they impede the effectiveness of health-
care organizations in Jordan, and around the world, to vaccinate
the population, achieve herd immunity, and thereby halt the
continued spread of the disease. We believe that by assessing
the extent and nature of public misconceptions about the
COVID-19 vaccine, targeted information campaigns can be
developed to improve public understanding of the vaccine
and awareness of the necessary public health actions that will
help to reduce COVID-19’s impact.

To the best of our knowledge, this is the first study to inves-
tigate the misconceptions surrounding COVID-19 vaccine
among Jordanians. Similar beliefs are expected to exist around
the world, and many of the factors that drive the frequency of
these myths will have an impact on people everywhere, maybe
even more so in nations like the United States that have had sub-
stantial resistance from some parts of the population about
COVID19 measures, including vaccine.23 Indeed, a previous
study that was conducted in several nations, including the
United Kingdom, Ireland, the United States, Spain, and
Mexico, found that increased exposure to disinformation has
a negative impact on people’s self-reported compliance with
COVID-19 public health guidelines, as well as their willingness
to get vaccinated against the virus and promote it to vulnerable
friends and relatives.24 Moreover, another study listed one of the
possible reasons for COVID-19 vaccine hesitancy in Africa was
the theories on social and traditional media that the African
continent was “immune” to COVID-19 due to the climatic con-
ditions present.25 In this study, we aim to measure the magni-
tude of misconceptions toward COVID-19 vaccine within the
Jordanian population. Furthermore, the impact of misinforma-
tion on receiving the vaccine as well as the willingness to receive
the vaccine. A further aim of this study is to investigate how
exposure to misinformation differentially impacts individuals
according to their sociodemographic characteristics (age, gen-
der, social status, presence of children, home residence, and
highest education level) as well as attending a lecture concerning
COVID-19 vaccines.

Methods

Design and Ethics

This was aWeb-based cross-sectional survey of the Jordanian pop-
ulation. Only people aged 18 years and over were included in the
study. The goal of this study was to look at common misconcep-
tions about COVID-19 vaccines.

Survey

The survey consisted of 2 sections. The first section consisted of 11
multiple-choice questions that asked for anonymous demographic
information about the respondents. The second section included
29 questions measuring the respondents’ views of different mis-
conceptions about COVID-19 vaccines. These questions were cre-
ated based on extensive review of online information about the
vaccines, including official sources such as the World Health
Organization (WHO)22 and the United States Center for Disease
Control and Prevention (CDC) (19), as well as falsehoods that have
been spread about COVID-19 vaccines in news reports, in social
media reports, and identified in fact-checking efforts about the
myths surrounded COVID-19 vaccines.20,21 The misperceptions
that we considered fit broadly into 5 categories: (1) Vaccine manu-
facturing, (2) Effectiveness, (3) Side effects, (4) Importance, as well
as (5) Conspiracy theory beliefs (see Table 2) as shown in a pre-
vious study with some modifications.26 Participants were asked
to rate their opinions on a 5-point Likert scale, from 1 (strongly
disagree) to 5 (strongly agree), when the question involved
agreeing with a correct statement. This represented the score for
each question. The mean of the questions in each misconception
category represented the category score. The final misconception
score was the mean of the 29 questions included in the question-
naire. The survey took approximately 5-10 min to complete.
Reliability was assessed for total misconceptions using
Cronbach’s α.

Procedure

The survey was formulated on Google Forms, and the participant
information sheet was hosted on an online platform. Questions
were formulated in Arabic as it is the main language for Jordan.
Face validity was tested in a pilot study with 25 participants
who evaluated the questionnaire’s clarity, and no substantial
changes were necessary. The results of the pilot study were not
included in the final analyzed data. The link to the survey was dis-
tributed through different social media sites, including different
Jordanian all-purpose Facebook groups that included thousands
of members, including coronavirus “COVID-19”/Jordan. There
was no maximum enrollment on the Google Form. To ensure
the fulfillment of the inclusion criteria, questions about age and
area of residence were included in the questionnaire. No financial
incentives were offered. The survey was distributed, and data were
collected, between May 2021 and August 2021.

Data Analysis

The data were analyzed using SPSS version 22. Frequencies and
percentages (%) were used to represent categorical variables, while
means and standard deviations (SDs) were used to represent con-
tinuous variables. Duplicate cases were examined by SPSS dupli-
cate cases tools and by visual examination, and confirmed
duplicates were deleted. Reliability analysis was conducting to
evaluate internal consistency and Cronbach’s α was computed
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for each domain in the questionnaire. The ceiling and floor effects
were evaluated by measuring the frequencies of participants who
scored the maximum possible or lowest possible scores, the accept-
able percentage is less than 15%.27 The independent variables
included in the model were age group (18-29, 30-39, ≥40), sex
(male, female), social status (single, married), education level (high
education [bachelor certificate and post graduate], low education),
type of workplace (medical, nonmedical), home residence (village,
city), “Did you attend a lecture about the COVID-19 vaccination?”
and “Did you receive vaccination for COVID-19?”

Results

A total of 1195 subjects participated in the study. As shown in
Table 1, 60.8% of the sample were between 18 and 29 y of age,
and the majority were female (71.5%). More than half of the par-
ticipants had high educational level (84.4%) andmost of themwere
working in a nonmedical field (65.9%). The percentage of partic-
ipants who had received the COVID-19 vaccine was 41.3%.

Table 2 shows the frequencies of agreement (agreement or
strong agreement) with the statement and the mean scores for each
question in the survey, was well as the means for each sub-section.
The overall misconception score mean was (60.0 ± 19.1). The fre-
quency of agreement varied with the type of statement, as well as
with individual questions. Overall, there was more acceptance of

misconceptions surrounding vaccine manufacturing than the
other categories (mean overall score: 3.36), but there were high lev-
els of acceptance of misconceptions regarding vaccine side effects
(mean overall score: 2.74), effectiveness (mean overall score: 2.8),
and importance (mean overall score: 2.85) as well. Although the
level of acceptance of conspiracy theory beliefs were lower overall
(mean overall score: 2.45), they were still common. In terms of the
frequency of agreement (agreement or strong agreement), the
range for the manufacturing subsection was 20.6 to 59.1%.
Although somewhat lower, similar ranges were observed for the
other subsections: importance (24.1 to 43.8%), effectiveness
(14.1 to 55.4%), side effects (14.0 to 32.2%), and conspiracy theory
beliefs (12.5 to 27.0%).

Table 2 also shows the frequencies of agreement (agreement or
strong agreement) for each individual question and the mean
scores for each question in the survey. For the vaccine manufactur-
ing portion of the survey, the statement with the highest frequency
of agreement (59.1%) was “The vaccine hasn’t been tested on
enough people” (mean score: 3.6 ± 1.0), while the statement with
lowest frequency of agreement (20.6%) was “COVID-19 vaccines
were developed using fetal tissue” (mean score: 2.9 ± 1.0). In the
vaccine effectiveness portion of the survey, the statement occurring
with the highest frequency of agreement (55.4%) was “COVID-19
vaccination will not protect me from getting sick with COVID-19”
(mean score: 3.5± 1.2), while the statement occurring with the low-
est frequency of agreement (14.1%) was, “Once you receive the
coronavirus vaccine, you’re immune for life” (mean score: 2.4 ±
1.0). In the vaccine side effects portion of the survey, the statement
occurring with the highest frequency of agreement (32.2%) was
“The COVID-19 vaccine is unsafe because it was developed so
quickly” (mean score: 3.1 ± 1.0), while the statement occurring
with the lowest frequency (14.0%) was “The COVID-19 vaccine
causes infertility in women” (mean score: 2.5 ± 1.0). In the vaccine
importance part of the survey, the statement occurring with the
highest frequency of agreement (43.8%) was “If you’re confident
in the vaccine then you shouldn’t worry about other people not
getting it because the vaccine will protect you” (mean score: 3.3
± 1.2), while the statement occurring with the lowest frequency
of agreement (24.1%) was “I’m not at risk for severe complications
of COVID-19 so I don’t need the vaccine” (mean score: 2.7). In the
conspiracy theory portion of the survey the statement with the
highest frequency of agreement (27.0%) was “The vaccine was
approved after the manufacturing companies coerced the author-
ities” (mean score: 2.8 ± 1.2), while the statement occurring with
the lowest frequency of agreement (12.5%) was “The COVID-19
vaccine includes a microchip to control us” (mean score: 2.2 ± 1.1).

Reliability for misconception questions in each subsection
(manufacturing, effectiveness, side effects, importance, and con-
spiracy theory beliefs) were evaluated using Cronbach’s α, and
the results indicated good reliability (0.96, 0.71, 0.84, 0.91, 0.90,
and 0.91, respectively). The results indicated that none of the ques-
tionnaire domains violated the floor and ceiling effect, as the per-
centage of participants who scored the maximum possible and
lowest possible scores for manufacturing, effectiveness, side effects,
importance, conspiracy theory, and total misconception were
(0.07%, 2.6%), (1.2%,1.5%), (2.2%, 1.7%), (2.7, 4.2), (12.9, 3.2%),
and (0%, 0%), respectively.

For additional analysis, the sample was divided into sub-groups
with low overall misconception levels and high overall misconcep-
tion levels. The low misconception level group included partici-
pants who had scores less than the score’s mean, while the high
misconception level group included participants who scored above

Table 1. Demographics of participants (N= 1195)

Frequency
(%)

Sex Female 855 (71.5)

Male 340 (28.5)

Age (y) 18-29 732 (61.2)

30-39 217 (18.2)

≥40 246 (20.6)

Social status Single 775 (64.9)

Married 420 (35.1)

Children Yes 395 (32.8)

No 800 (67.2)

Home residence Village 219 (18.3)

City 976 (81.7)

Education level High
education

1009 (84.4)

Low
education

186 (15.6)

Work place Medical
field

407 (34.1)

Non-
medical
field

788 (65.9)

Did you attend a lecture, such as a public
health presentation or discussion about
COVID-19 vaccines?

Yes 489 (40.9)

Where did you receive the lecture?

Online

At a university campus 384 (78.5)

In the work place 26 (5.3)

79 (16.2)

Did you receive the COVID-19 vaccination? Yes 494 (41.3)

If you did not receive the COVID-19
vaccination, are you going to take it?

Yes 437 (62.3)
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and equal to the mean. A total of 635 (53.1%) participants were
included in the low misconception level group.

Stepwise binary logistic regression (Forward: conditional) was
conducted to assess the association between the misconception level
and different participant’s characteristics. As shown in Table 3,
females had significantly higher odds of being in the lowmisconcep-
tion level group when compared with male participants (odds ratio
[OR]= 0.72; P value= 0.02). Participants in the 18- to 29-age group
had significantly higher odds of being in the lowmisconception level
group when compared with the participants in the age group, and
higher educational level increased the odds of having low miscon-
ceptions (OR= 3.17; P value< 0.001). Participants who lived in a
city had significantly higher odds of having low misconceptions
when compared with those who lived in villages (OR= 2.56;

P value= 0.00). The participants who took lectures about the
COVID-19 vaccine had significantly higher odds of having lowmis-
conceptions (OR= 0.31; P value= 0.02), and the participants who
were vaccinated had significantly higher odds of having lowmiscon-
ceptions (OR= 2.45; P value= 0.00).

Table 3 also shows analyses for each subsection of the survey,
which shows similar results to the overall scores.

Discussion

Despite the fact that vaccines help in improving public health
worldwide, vaccine hesitancy to COVID-19 from the public in dif-
ferent ethnic groups remains 1 of themajor barriers to achieve herd
immunity. The achievement of herd immunity has long been

Table 2. Misconception question and category mean scores

Frequency (%)
Strongly agree/

agree Mean ± SD

Manufacturing 3.36 ± 0.7

The vaccine hasn’t been tested on enough people. 706 (59.1) 3.6 ± 1.0

It’s new, untested technology 645 (54.0) 3.5±1.1

COVID-19 vaccines were developed using fetal tissue 250 (20.6) 2.9 ± 1.0

COVID-19 vaccines must be stored at extremely low temperatures because of preservatives in the vaccines 705 (59.0) 3.7 ± 1.0

The vaccines use a live version of the coronavirus 584 (48.9) 3.3 ± 1.2

Effectiveness 2.8 ± 0.8

COVID-19 vaccine can make me sick with COVID-19 405 (33.9) 2.9 ± 1.3

After getting a COVID-19 vaccine, I will test positive for COVID-19 on a viral test 439(36.7) 3.1 ± 1.2

If I have already had COVID-19 and recovered, I do not need to get vaccinated with a COVID-19 vaccine 370 (31.0) 2.7 ± 1.3

COVID-19 vaccination will not protect me from getting sick with COVID-19 662 (55.4) 3.5 ± 1.2

I only need 1 dose of any vaccine to be protected against COVID-19 242 (19.2) 2.5 ± 1.1

Once you receive the coronavirus vaccine, you’re immune for life 168 (14.1) 2.4 ± 1.0

Once I receive the COVID-19 vaccine, I no longer need to wear a mask 287 (24.0) 2.6 ± 1.2

Side effects 2.74 ± 0.9

COVID-19 vaccine will alter my DNA 218 (19.2) 2.6 ± 1.1

The COVID-19 vaccine causes infertility in women 168 (14.0) 2.5 ± 1.0

The COVID-19 vaccine is unsafe because it was developed so quickly 385 (32.2) 3.1 ± 1.0

The COVID-19 vaccine causes severe problems with any future pregnancies 287 (24.0) 2.9 ± 1.0

If I receive the COVID-19 vaccine, I am at a greater risk to become sick from another illness, especially autoimmune
diseases

292 (24.4) 2.8 ± 1.1

I am allergic to eggs so I shouldn’t get the COVID-19 vaccine 151 (18.7) 2.7 ± 1.0

More people will die as a result of a negative side effects of the COVID-19 vaccine than would actually die from the
virus

299 (25.0) 2.7 ± 1.2

Importance 2.85 ± 1.0

I’m not at risk for severe complications of COVID-19 so I don’t need the vaccine 290 (24.1) 2.7 ± 1.2

I isolate myself from society so do not need to take the vaccine 299 (25.0) 2.6 ± 1.2

Certain blood types have less severe COVID-19 infections, so getting a vaccine isn’t necessary 335 (28.1) 2.9 ± 1.1

COVID-19 has a survival rate of 99% so you don’t need to get the vaccine 298 (24.9) 2.6 ± 1.2

I should wait for a vaccine that is more effective 440 (36.8) 3.1 ± 1.2

If you’re confident in the vaccine then you shouldn’t worry about other people not getting it because the vaccine will
protect you

513 (43.8) 3.3 ± 1.2

Conspiracy theory 2.45 ± 1.0

The COVID-19 vaccine includes a tracking device. 152 (12.7) 2.3 ± 1.1

The COVID-19 vaccine includes a microchip to control us 149 (12.5) 2.2 ± 1.1

The vaccine was accepted after the manufacturing companies coerced the authorities 322 (27.0) 2.8 ± 1.2

The vaccine is designed to decrease number of human populations 281 (23.5) 2.6 ± 1.2

Total misconception 2.84±0.9

Note: Strongly disagree= 1; disagree= 2; neutral= 3; agree= 4; strongly agree= 5.
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Table 3. Multiple predictor analysis of variables associated with level of COVID19 vaccine misconceptions

Total misconception B P-Value Odds ratio

Confidence interval of
95%

Lower Upper

Sex -0.33 0.02 0.72 0.54 1.00

Females compared to males

Age -0.73 0.00 0.48 0.35 0.68

18-29 y compared to 30-39 y

Education level 1.20 0.00 3.17 2.13 4.72

Low education compared to high education

Home Residence 0.93 0.00 2.56 1.80 3.63

Village compared to city

Did you attend a lecture about COVID-19 vaccines? 0.31 0.02 0.73 0.56 0.95

Yes compared to No

Did you receive the vaccine against COVID-19? 0.90 0.00 2.45 1.90 3.20

No compared to Yes

Manufacturing

Age -0.41 0.00 0.66 0.48 0.89

18-29 y compared to 30-39 y

Home residence 0.75 0.00 2.14 1.53 2.98

Village compares to city

Did you receive the vaccine against COVID-19? 0.52 0.00 1.68 1.30 2.13

No compared to Yes

Effectiveness

Sex -0.45 0.00 0.56 0.40 0.80

Females compared to males

Age -5.88 0.00 0.56 0.40 0.77

18-29 y compared to 30-39 y

Education level 1.09 0.00 3.00 2.04 4.40

High education compared to low education

Home residence 0.95 0.00 2.59 1.84 3.65

Village compares to city

Did you take a lecture about COVID-19 vaccines? 0.30 0.01 0.73 0.56 0.95

Yes compared to No

Did you receive the vaccine against COVID-19? 0.62 0.00 1.84 1.42 2.40

No compared to Yes

Side effects

Sex -0.32 0.02 0.72 0.55 1.00

Females compared to males

Age -0.59 0.00 0.55 0.39 0.76

18-29 y compared to 30-39 y

Education level 0.91 0.00 2.48 1.70 3.61

High education compared to low education

Home residence 0.77 0.00 2.15 1.53 3.01

Village compared to city

Did you receive the vaccine against COVID-19?

No compared to Yes 0.76 0.00 2.14 1.66 2.76

Importance

Sex -0.45 0.00 0.64 0.47 0.91

Females compared to males

Age -0.42 0.01 0.66 0.47 0.91

18-29 y compared to 30-39 y

Education level 1.13 0.00 3.10 2.11 4.54

Low education compared to high education

Home residence 0.77 0.00 2.16 1.54 3.03

‘Village compared to city

(Continued)
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thought to be the primary solution for ending the COVID-19 pan-
demic.28,29 Herd immunity is not expected to be achieved until
66.7% or more of the overall population receives the COVID-19
vaccine.28 In Jordan, around 42.5% of the population is fully vacci-
nated against COVID-19. By contrast, it is around 2 times lower in
theMENA region, that is, around 20% is fully vaccinated. There are
significant vaccine discrepancies across the MENA area, with
immunization rates ranging from 68.8% in Saudi Arabia and
63.1% in Morocco to fewer than 2% in Yemen and 7% in Syria,
16.9% in Iraq, and 29.3% in Egypt.4 In this study, we created a ques-
tionnaire to assess and highlight the most common misconcep-
tions about the COVID-19 vaccine among Jordanians.
According to the nature of the misconceptions, we categorized
them into 5 categories: manufacturing, effectiveness, side effects,
importance, and conspiracy theory beliefs. The high reliability
score evaluated by Cronbach’s α was used to include all items in
the study, which did not change if any individual question was
removed. Our results showed that misconceptions regarding vac-
cine manufacturing were connected with the highest overall mean
was of COVID-19 vaccine misconceptions, this may refer to that
many Jordanians consistently underestimate the extent of the
COVID-19 vaccination research trials and lack the necessary
knowledge of the manufacturing aspects of the vaccines, making
them open to accepting common misperceptions about the safety,
efficacy, and quality of vaccines. A previous study conducted
among university students in Lebanon reported high vaccine
acceptance rate (87%) and that vaccine hesitancy was significantly
associated with nationality, residency status, and university rank.
Moreover, Participants who believed the vaccine was safe and
had high knowledge about COVID-19 disease and in agreement
with their personal views were less likely to be hesitant.30

However, a study that was conducted in Jordan showed only
(36.8%) vaccine acceptance rate and that the main reasons for
the participants’ vaccination hesitancy were concerns regarding
the use of vaccines and a lack of trust in them.12 Furthermore,
another study conducted in Jordan reported that only one-fifth
of the participants (19.9%) were prepared to take the COVID-19
vaccine and that higher score in COVID-19 disease and vaccine
knowledge increased the chance of vaccine acceptance.31 In addi-
tion, the overall mean of vaccine importance was the highest,

followed by vaccine effectiveness, vaccine side effect, and lastly
with conspiracy theory beliefs, which were associated with the low-
est mean value of misconceptions.

Overall, the demographic analysis is consistent with previous
observations of the relationship of many of these variables to these
types of beliefs, such as we previously determined for misconcep-
tions surround COVID-19 that impeded the acceptance of public
health measures.16 We found that many Jordanians consistently
underestimate the extent of the COVID-19 vaccination research
trials and lack the necessary knowledge of the manufacturing
aspects of the vaccines, making them open to accepting common
misperceptions about the safety, efficacy, and quality of vaccines.
Previous research has found that Emergency Use Authorization
(EUA), which is a system that makes medicinal countermeasures,
such as vaccines, more accessible and usable during public health
emergencies like the present COVID-19 pandemic, reduces vac-
cine willingness,32,33 with the magnitude of this effect perhaps
increasing over time,34 apparently due to the perception that an
“emergency” measure means that standards were lowered to pro-
duce the vaccine more quickly. Our data suggest that negative
opinions toward the quickly developed COVID-19 vaccines influ-
ence immunization willingness. Education activities that stress the
scale of the trials, and perhaps increase understanding of the nature
of vaccines and the processes involved in their development, may
alleviate worries, particularly among those who are less educated in
general and unfamiliar with the specifics of the clinical trials, and
might, therefore, believe that the trials were too small to find poten-
tially major side effects of vaccination.13

For instance, according to estimates from a study conducted in
the West African sub-region, herd immunity would require 261
billion cases and approximately 5 million deaths (at a case fatality
rate of 2%).17 If herd immunity from disease exposure alone is pur-
sued, the worldwide proportion of cases and deaths cannot be con-
trolled. COVID-19 vaccine research has been done to combat the
rising morbidity and mortality caused by the virus, and COVID-19
vaccinations are already available inmost countries,25 although not
at the necessary rates in many less-wealthy countries. Despite the
potential benefits of the COVID-19 vaccination, anecdotal infor-
mation suggests that many people are unwilling to accept the vac-
cine, reducing the efficiency of COVID-19 vaccination efforts as a

Table 3. (Continued )

Total misconception B P-Value Odds ratio

Confidence interval of
95%

Lower Upper

Did you attend a lecture about COVID-19 vaccines? 0.35 0.01 0.70 0.54 0.91

Yes compared to No

Did you receive the vaccine against COVID-19?

No compared to Yes 0.82 0.00 2.29 1.76 2.98

Conspiracy theory

Age -0.69 0.00 0.50 0.36 0.69

18-29 y compared to 30-39 y

Education level 0.82 0.00 2.28 1.56 3.33

Low education compared to high education

Home residence 0.84 0.00 2.32 1.65 3.26

Village compared to city

Did you receive the vaccine against COVID-19?

No compared to Yes 0.72 0.00 2.05 1.59 2.64
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public health response to the pandemic. Thus, campaigns toward
the education of the benefits, safety, and efficacy of the vaccine
should be an important part of public health efforts.

Testing, border closures, school closures, recommendations for
physical separation, use of face masks, hand hygiene in public areas,
and public health advertising on the existence of COVID-19 have all
been part of public health efforts so far.35 Despite public health ini-
tiatives, many people continue to deny the existence of COVID-19,
while others deny its reality and see it as a political ploy.16 Following
knowledge of the COVID-19 vaccine’s availability in various
nations, COVID-19 vaccine hesitancy has been affected by many
people’s rejection of COVID-19.12,36 Furthermore, many individuals
are convinced that the COVID-19 vaccination is political and have
lack of faith in the pharmaceutical industry.37 As a result, these mis-
conceptions may stymie the potential of COVID-19 vaccination
efforts to achieve the ultimate result of ending the pandemic.
Efforts to counter COVID-19 vaccine hesitancy must be imple-
mented to address the misconceptions that may impede vaccination
efforts.

Misconceptions about COVID-19 are known to be influenced
by several societal factors. Gender is 1 of the most important
effects. According to a recent study, women are more prone to
regard COVID-19 as a very significant health problem, and to
endorse and acquiesce to restrictive public healthmeasures enacted
in reaction to it.38 We discovered gender variations in vaccine mis-
conceptions between men and women in our study, with women
having fewer misconceptions overall, as well as specifically regard-
ing vaccine effectiveness, vaccine side effects, and vaccine impor-
tance. This last finding is consistent with a previous study that
showed men are more likely to have vaccine hesitancy due to com-
placency.39 Gender disparities in COVID-19 vaccine attitudes and
behavior could have a significant impact on the pandemic, as well
as contribute to gender differences in COVID-19 vulnerability.
These findings are consistent with prior studies that have found
gender differences in similar traits. Women, for example, have
been discovered to be more acquiescent40 and obedient with
rules.41

This study also found that individuals in the age category
(30-39), have lower educational level or have not taken the vaccine
have higher likelihood ofmisconception about COVID-19 vaccine.
The same factors that contribute to misconceptions about
COVID1916 likely paly a similar role in misconceptions surround-
ing vaccination. Of interest, individuals who attended a lecture on
COVID-19 vaccines, such as a public health presentation or dis-
cussion, had a lower chance of misconceptions. When investigat-
ing the place where the lecture was taken, most of the participants
took the lecture online. Better monitoring should be done on the
content of the lectures about COVID-19 vaccine. Moreover, this
clearly demonstrates that misleading information concerning
COVID-19 vaccine is widely disseminated online. This prompted
theWHO to step up its communication efforts to provide accurate
responses to quickly spreading falsehoods spread through online
channels. The WHO online search optimization directs people
who have queries about the epidemic to reliable sites.42

Unfortunately, social media and other Internet companies do
not effectively direct queries to accurate information; indeed, the
whole issue of how to do so is quite contentious. Nonetheless, while
searching for information on COVID-19 vaccine and other health-
related issues, social media sites are beginning to issue notifications
or “warnings” that include connections to trustworthy sources and
fact-checkers,43 although the effectiveness of such efforts to combat
this problem remains to be seen.

The main limitation of this study is that the results of this study
are prone to recall and selection biases because it was based on an
online questionnaire. Previous study has proven, however, that
Web-based research is a cost-effective approach for generating a
sample that is representative of the entire population for a fraction
of the expense.44 When compared with face-to-face interviews, it
can reach people who would otherwise be unreachable and pro-
vides a safe and confidential space for respondents to answer ques-
tions accurately and honestly.45

In conclusion, despite the thousands of people that have been
vaccinated in Jordan, we still have a substantial number of individ-
uals with misconceptions toward COVID-19 vaccination, which is
likely a major contributor to vaccine hesitancy. At the time of the
study, the cases of COVID 19 are rising, especially among the indi-
viduals who did not receive the COVID-19 vaccine or who are
reluctant to take the third dose (booster dose) for COVID-19.46

Thus, the present findings emphasize the importance of targeted
campaigns to combat misconceptions, and given the rates of vac-
cine hesitancy, indicate that additional efforts are needed in Jordan.
Furthermore, vaccine safety information should be part of a
broader health education campaign to alleviate vaccination safety
concerns. Various sectors, particularly health authorities, should
undertake persistent education programs for nonpandemic infec-
tious diseases such as influenza to enhance general vaccine uptake
and public compliance in the event of future pandemics.44 To com-
bat vaccine hesitancy, the community should be included as much
as possible in the structure and delivery of vaccines. To enhance
community acceptance of the COVID-19 vaccination, feedback
methods for acknowledging community efforts in past health pro-
grams should be improved. Furthermore, increased multi-sectoral
collaboration would boost COVID-19 vaccination acceptability by
providing additional resources to solve COVID-19 vaccine hesi-
tancy. In addition, incorporating the potential COVID-19 vaccine
into the standard immunization schedule would strengthen the
health system and increase COVID-19 vaccination rates.47
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