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Abstract

Background: Vaccine apprehension poses a serious threat to global
health. While there has been a tremendous global effort to create a
vaccine against coronavirus disease 2019 (COVID-19), little is known
about its reception in Iraqg. Therefore, we sought to examine COVID-
19 vaccine acceptance, hesitation, and related elements in the Iraqi
population.

Methods: Between the 19th of May and the 22nd of September 2021,
a descriptive, cross-sectional web-based survey was conducted
employing a quantitative approach. Respondents from both sexes
aged 18 years and above who live in Iraq and agreed to participate
were included. An anonymized online structured questionnaire was
designed based on data from prior research on vaccine hesitation in
general, and COVID-19 vaccination reluctance specifically.

Results: A total of 1221 eligible participants from various regions in
Iraq actively participated in the short web-based questionnaire. The
overall acceptance rate of the COVID-19 vaccine was 56.2%, with a
greater acceptance rate among younger male participants (p<0.05).
Marital status had no significant association (p=0.834). Urbanization
influenced the acceptance rate significantly (p=0.002). The barriers to
receiving the COVID-19 vaccine were exemplified by the vaccine not
being evaluated for a sufficient period in 51.4% of the responses, as
well as concerns about future side effects in 76.6% of the responses
and a lack of efficacy in 55.7% of the responses. The Pfizer-BioNTech
vaccine received 39.6% preference and participants confidence,
followed by the Oxford/AstraZeneca vaccine at 18.1% and the
Sinopharm vaccine at 14.6%.

Conclusions: COVID-19 vaccination apprehension was discovered in
almost half of the study population. Lack of understanding about
vaccination eligibility, anxiety about adverse events and vaccine
efficacy, and distrust in the government were independently
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predictive of vaccine hesitation.

Keywords
Perception, attitudes, Iraq, COVID-19, coronavirus, vaccine
acceptance, SARS-CoV-2, vaccine hesitancy

This article is included in the Sociology of

Health gateway.

This article is included in the Emerging Diseases

and Outbreaks gateway.

This article is included in the Sociology of

Vaccines collection.

Corresponding author: Laith G. Shareef (Laithalkunani@yahoo.com)

Author roles: Shareef LG: Conceptualization, Formal Analysis, Methodology, Supervision, Writing - Review & Editing; Fawzi Al-Hussainy
A: Data Curation, Investigation, Methodology, Writing - Original Draft Preparation; Majeed Hameed S: Data Curation, Methodology,
Writing - Original Draft Preparation, Writing - Review & Editing

Competing interests: No competing interests were disclosed.
Grant information: The author(s) declared that no grants were involved in supporting this work.

Copyright: © 2022 Shareef LG et al. This is an open access article distributed under the terms of the Creative Commons Attribution
License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

How to cite this article: Shareef LG, Fawzi Al-Hussainy A and Majeed Hameed S. COVID-19 vaccination hesitancy among Iraqi
general population between beliefs and barriers: An observational study [version 2; peer review: 2 approved] F1000Research
2022, 11:334 https://doi.org/10.12688/f1000research.110545.2

First published: 18 Mar 2022, 11:334 https://doi.org/10.12688/f1000research.110545.1

Page 2 of 16


mailto:Laithalkunani@yahoo.com
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.12688/f1000research.110545.2
https://doi.org/10.12688/f1000research.110545.1
https://f1000research.com/gateways/sociology_of_health
https://f1000research.com/gateways/sociology_of_health
https://f1000research.com/gateways/sociology_of_health
https://f1000research.com/gateways/disease_outbreaks
https://f1000research.com/gateways/disease_outbreaks
https://f1000research.com/gateways/disease_outbreaks
https://f1000research.com/collections/sociology-vaccines
https://f1000research.com/collections/sociology-vaccines
https://f1000research.com/collections/sociology-vaccines

F1000Research 2022, 11:334 Last updated: 27 APR 2022

(777578 Amendments from Version 1

As a result of the reviewer's suggestions, we updated certain sections of the introduction, defined the data gathering
process, and questionnaire development.

Any further responses from the reviewers can be found at the end of the article

Introduction

The coronavirus disease 2019 (COVID-19) pandemic caused by the emerging severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) virus, is still causing turmoil around the world. This pandemic seems to have had a
negative influence on living standards and placed a strain on health care organizations.' Diverse chemotherapeutic and
biological treatments have already been tested in COVID-19 cases, but none have been shown to provide a definitive
therapeutic efficacy.” With little effectiveness, many preventive public health interventions such as quarantining,
practicing hand hygiene and cough etiquette, as well as physical separation are all measures that were instated.”

Lots of studies have demonstrated that when a new vaccination is launched, a variety of factors contribute to vaccine
social acceptance. These concerns include the new vaccine safety and effectiveness, negative health impacts, mis-
understandings about the importance of vaccination, a lack of faith in the health system, and a lack of community
information about vaccine-preventable illnesses. When the vaccine was introduced during a prior pandemic, such as the
HINT1 influenza A, the acceptancy rate fluctuated between 8% and 67%, as stated in a systematic review by Larson et al.,
in2018.* As per Xiao and Wong's meta-analysis, the acceptance rate in the United States in 2020 was 64%.” Additionally,
approximately half of people surveyed in the United Kingdom indicated a willingness to take the HIN1 influenza
vaccination, according to a 2015 report by Chan et al.® Throughout the 2014 Avian influenza A(H7N9) pandemic in
China, 50.5 % of study participants received the A/H7N9 vaccination as soon as it became available.” In Beijing, Prc,
59.5% of survey participants who had heard about H7N9 were prepared to receive an influenza A (H7N9) vaccine in
the future.® Vaccine acceptability and uptake are complicated and context-specific, altering over time, geography,
and the community's perceived behavioral nature.” According to a survey performed in Ireland, medical personnel
ignored seasonal flu immunization mainly because of misapprehension regarding the efficiency and dependability of the
vaccine.'” In China, demographic characteristics and public perceptions are major factors of vaccine uptake. The primary
determinants of vaccine acceptance in Hong Kong are anxiety levels and vaccine experience. In the United States, the
most important determinants of influenza vaccination adoption were anticipated vaccine efficiency, cultural influence,
and insurance coverage.’ Higher introversion was related to poorer vaccination uptake in studies conducted in the United
States, while greater confidence was linked to greater vaccination uptake.'' A research in the United Arab Emirates
examined at parental views regarding childhood vaccines and found that 12% of caregivers were hesitant to get their
children vaccinated. According to the research, vaccination safety (17%), side effects (35%), and too frequent injections
(28%), are all important reasons in vaccine hesitation.'” Participant willingness to get the COVID-19 vaccine was higher
among those who had previously received a seasonal flu vaccine.'”

Thus far, several vaccines have been created, with some licensed and others continuing in clinical studies. Notably, the
Pfizer-BioNTech, Moderna, and the Oxford/AstraZeneca vaccinations have all been licensed for urgent application and
are now in use in a number of countries, including Iraq.'*'> Despite significant progress in vaccine research, public
acceptability of the COVID-19 vaccine remains a significant barrier.'® As per the World Health Organization (WHO),
vaccination reluctance is among the 10 leading threats to global health, but it is being aggravated mostly by rising
conspiracy theories surrounding COVID-19 and vaccines. Few research have been conducted to investigate the
prevalence of COVID-19 vaccination acceptance and factors that affect. In compared to the general population, a study
of health care workers (HCWs) in China found a high acceptability of COVID-19 immunization among HCWs. Another
research in the United States found that just 20% of people plan to refuse the COVID-19 vaccination. Because vaccination
uptake varies according to area, culture, and demography.'’ As a result, we sought to examine the acceptance, hesitation
and related elements around the COVID-19 vaccine in the Iraqi population.

Methods

Ethical consideration

This study was approved by the Al-Esraa University College Ethics Committee (approval no. 506). The Al-Esraa
University College Ethics Committee waived the need for consent for the acquisition, interpretation, and publication of
the prospectively collected anonymous data for this non-interventional research. Before participating in the survey,
individuals were allowed to decline participation in the questionnaire. Participation in this study was entirely voluntary,
free of coercion, and uncompensated. Participants provided informed, written consent as part of the questionnaire.
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Throughout the study, anonymity and confidentiality were maintained. All data were saved in a secure file, with only the
researchers in charge of the questionnaire accessing the information. The study was carried out according to the World
Medical Association’s Declaration of Helsinki.'®

Study design
This was a descriptive, cross-sectional web-based survey performed between the 19th of May and the 22nd of September
2021, using a quantitative approach.

Eligibility criteria

Respondents from both sexes aged 18 years and above who live in Iraq and agreed to participate were included. Simple
random sampling was the method of selecting participants in which the author chose a subset of participants randomly
from a population. Each individual in the population had an equal probability of being considered.

Bias

The survey was disseminated through a variety of electronic means, including social media like (Facebook, Twitter, and
Instagram), and e-mail. Therefore, any concerns regarding sample bias and generalizability may be ameliorated since the
form could have been filled out by anybody with an internet connection. Furthermore, the author asserts that there are no
instances of reporting bias or performance bias in their findings.

Study sample size

The sample size calculation was based on prior reports of COVID-19 vaccination hesitancy or refusal, ranging from 6% in
Egypt to 13.9% in Italy, 23% in the United States, 30.5% in Malta, and 51.4% in Iraqi Kurdistan.'>* This resulted in a
sample size of 962 people, equating to the lowest prevalence, relative precision of 25%, and alpha error of 5%. The sample
size was determined using the equation N = Zo2P (1 — P)/d2, where = 0.05 and Z = 1.96, and the permissible margin of
error for proportion d is calculated to be 0.1. When we received 1221 completed surveys, we decided to end the survey.

Questionnaire description

Using data from prior research on vaccination reluctance in general, and specifically the COVID-19 vaccine, and earlier
validated questionnaires”'° an anonymous online structured questionnaire was developed with a professional trans-
lation from English to the Arabic Language.*’ The set of questions was divided into three sections: the first contained
basic demographic information as well as an evaluation of understanding and source of knowledge concerning COVID-
19 vaccine, the second contained an assessment of attitudes toward the vaccine, and the third contained details regarding
vaccination barriers. This questionnaire was made available online using Google Forms.

Study variables

The sociodemographic variables of sex, age, marital status, educational level, permanent resident, and sources of
knowledge about coronavirus and COVID-19 vaccinations were included as independent key predictors, while the
acceptance, hesitation, trust, and perceptions concerning COVID-19 vaccination were dependent variables.

Data analysis

For cleaning and coding, submitted questionnaire responses were exported from Google Forms to Microsoft Excel 2019
(Microsoft Excel, RRID:SCR_016137). The processed data were transferred to IBM SPSS software for Windows,
version 25 (IBM SPSS Statistics, RRID:SCR_016479) for analysis. Means (standard deviations) and percentages were
used to summarize numerical data. For parametric and non-parametric data, the median (interquartile range) was used.
Categorical data were collected. Frequency and proportions were used to summarize the data. Relationships between
independent factors and dependent variables were determined using chi-square test or Fisher’s exact test, and logistic
regression analysis was used to evaluate variables. p<0.05 was considered statistically significant. When dealing with
missing data, we relied on two primary methods for eliminating data: list-wise and deleting variables. Listwise method:
This strategy deletes all data for an observation that includes one or more missing values. Only observations with a full set
of data are subjected to the analysis. Dropping variables: If data are missing for over 60% of the samples, it may be best to
remove if the variable is insignificant.

Results

A total of 1221 eligible participants (aged 18 and over) from various country regions actively participated in the short
web-based questionnaire. The study population was mainly concentrated in urban areas (71.2% live in urban areas).
Furthermore, a larger portion of responders within the age range of 18-29 years represented 40% of the study participants,
and the ratio of male to female participants was 0.94:1, where the female percentage was 51.5%. A total of 719 (58.9%)
were married. Most study participants held an academic degree (677, 55.4%). The overall acceptance rate was 56.2%.
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Table 1. Sociodemographic backgrounds of the study population and its association with the COVID-19
vaccine acceptance rate.

Sociodemographic characteristics n (%) COVID-19 vaccine p-value
acceptance
Yes No
Age 18-29 488 (40.0) 254 234 0.041
30-49 454 (37.2) 278 176
50-64 201 (16.5) 112 89
>65 78 (6.4) 42 36
Sex Male 592 (48.5) 349 243 0.033
Female 629 (51.5) 337 292
Marital status Single 395 (32.4) 226 169 0.834
Married 719 (58.9) 402 317
Separated or widowed 107 (8.8) 58 49
Geographic areas Urban 869 (71.2) 513 356 0.002
Rural 352 (28.8) 173 179
Education Primary school graduate 167 (13.7) 93 74 0.238
Secondary school graduate 173 (14.2) 87 86
Diploma or bachelor's degree 677 (55.4) 382 295
Higher education (MSc or PhD) 204 (16.7) 124 80

COVID-19, coronavirus disease 2019.

This research showed a higher acceptance rate of COVID-19 vaccination in younger, male participants (p<0.05). No
significant association was demonstrated regarding marital status (p=0.834). Geographic area significantly impacted the
acceptance rate where most of the respondents lived in urban areas (p=0.002). The level of education seemed to have no
noticeable effect on vaccination acceptance rate (p=0.238) (Table .+

Most of the participants did not have an underlying medical condition (798, 65%), 574 (47.0%) participants had
been positive for COVID-19 in the past, while 815 (66.7%) reported the occurrence of COVID-19 infection in family
members, from the total number of respondents 880 (72.1%) had children. The association of the above parameters
with the vaccination acceptance rate showed that healthy people without a chronic illness had a higher acceptance rate
of vaccination (p=0.002), patients with a past medical history of COVID-19 infection were accepting the vaccine at a
significantly higher rate than patients without a history of infection (p<0.001), also there was a positive relationship
between having family members who had been infected with COVID-19 with vaccination acceptance rate (p=0.001), and
respondents who had children (<18 years) seemed to show a statistically higher level of vaccination acceptance (p=0.035)
(Table 2).

The percentage of perceived risk of getting COVID-19 was very low; the majority of participants (47%) believed their
risk ranged from O to 20% (Figure 1).

Table 3 depicts the study population’s understanding of COVID-19 vaccinations; most respondents thought that the
priority of vaccination should be focused on health care providers.

The barriers to receiving the COVID-19 vaccine were exemplified by the vaccine not being evaluated for a sufficient
period in 51.4% of the responses, as well as concerns about future side effects in 76.6% of the responses, and a lack of
efficacy in 55.7% of the respondents (Figure 2).

The Pfizer-BioNTech vaccine received 39.6% preference and participants confidence followed by Oxford/AstraZeneca
vaccine at 18.1% and the Sinopharm vaccine at 14.6%, as shown in Figure 3.

Besides the governmental platforms, social media have become a significant source for COVID-19 information;
according to the findings of this study, 41% of respondents obtained medical instruction from social media, as illustrated
in Figure 4.
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Table 2. Medical history and its association with COVID-19 vaccine acceptance rate.

Parameters n (%) COVID-19 vaccine p-value
acceptance
Yes No
Underlying medical condition Positive 423 (34.6) 263 160 0.002
Negative 798 (65.4) 423 375
Personal history of COVID-19 infection Positive 574 (47.0) 375 199 0.000
Negative 647 (53.0) 311 336
Family members infected with COVID-19 Positive 815 (66.7) 484 331 0.001
Negative 406 (33.3) 202 204
Underaged children Yes 880 (72.1) 509 371 0.035
No 341 (27.9) 177 164

COVID-19, coronavirus disease 2019.

m0-20% m21-40% m41-60% m>60%

Figure 1. Risk perception of getting COVID-19. COVID-19, coronavirus disease 2019.

Table 3. Public's understanding of COVID-19 vaccinations.

Factors Answer n (%)
How essential do you think the COVID-19 vaccination is? Important 1040 (85.2)
Not important 181 (14.8)
COVID-19 vaccine must always be mandatory for everyone Agree 775 (63.5)
Disagree 446 (36.5)
COVID-19 vaccination should always be mandatory for healthcare providers Agree 935 (76.6)
Disagree 286 (23.4)
The vaccine's approval ensures its safety Agree 930 (76.2)
Disagree 291 (23.8)
Receiving the immunization is the most effective COVID-19 prevention strategy  Agree 896 (73.4)
Disagree 325 (26.6)

COVID-19, coronavirus disease 2019.
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Figure 2. Barriers to receiving COVID-19 vaccine. COVID-19, coronavirus disease 2019.
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| don’t know the
difference

| don't mind any kind Sinopharm

Figure 3. Vaccine preference.

Discussion

The vaccine is recognized as an important public health innovation of the 21st century. Its acceptability, however, varies
with geography, time, socioeconomic class, ethnicity, and human-environmental behavior.”” Despite the fact that there
have been few studies to investigate the intention to use the COVID-19 vaccination during the current crisis in Iraq, our
findings contradict those of studies conducted in China and the United States.”*”” According to a study in China, 72.5%
of members of the public intended to get the COVID-19 vaccine.”” In addition, studies conducted in the United States
indicated that the COVID-19 vaccine was accepted by 80% of the eligible population.”® Throughout our research, 56.2%
of participants indicated a desire to accept the COVID-19 vaccination. This study discovered there was a significant
disparity in vaccination hesitancy frequency between men and women; however, vaccine hesitancy was high in both
sexes.

Furthermore, the individuals who were reluctant to get the COVID-19 vaccine were older. According to Robertson et al.,
in the United Kingdom, 21% of women and 14% of men were apprehensive about getting the COVID-19 vaccine.”’ In
contrast to this research, the younger respondents were less likely to refuse the COVID-19 vaccine.
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Figure 4. Graphical illustration for the primary source of COVID-19 information. COVID-19, coronavirus disease
2019.
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Vaccine reluctance could be caused by a variety of scenarios, including disinformation and conspiracy beliefs.
Furthermore, health inequities, economic constraints, racial profiling, and access hurdles are seen as underlying reasons
for poor trust and poor uptake.”” According to Paul ef al., in the United Kingdom, 16% of the study participants showed
high levels of skepticism about the COVID-19 vaccines.”* Minority groups, individuals with lower levels of education,
lower yearly income, and a lack of knowledge of COVID-19, and those who do not follow government COVID-19
recommendations have higher levels of distrust. They reported that 14% of respondents had chronic diseases and 23% of
this chronically ill population were unsure about receiving the COVID-19 vaccine. Our participants in this study had a
greater prevalence of chronic illnesses (34%) and a higher rate of vaccination unwillingness. Meier et al., indicated that
people who perceived themselves to be more susceptible to COVID-19 were more likely to have a COVID-19 vaccine in
the United States, which is consistent with the results in our research.” The majority of study participants said that
COVID-19 vaccination was necessary, especially for health care workers, and that it should be made mandatory once it
was widely available. Corresponding findings were published by Lucia ef al.’° The Centers for Disease Control and
Prevention (CDC) advises that medical practitioners receive the first doses of COVID-19 vaccines because of the higher
risk of exposure.”’

The public’s confidence in the COVID-19 vaccine may fluctuate depending on the vaccine type. Research, for example,
discovered the greatest degree of confidence in mRNA technology. Compared to AZD1222, both BNT162b and
mRNA1273 had a better level of acceptability.”” Furthermore, cases of bleeding, thrombosis and platelets dysfunction
following COVID-19 vaccinations in individuals with preexisting hemodynamic abnormalities or those taking particular
drugs have sparked widespread alarm on social media. As a result, the use of the Oxford/AstraZeneca vaccine has been
temporarily suspended in various European nations.”

The evidence shows that it is crucial to concentrate on building confidence in COVID-19 vaccines. This includes
negotiating the COVID-19 evidence framework with credible communicators and fostering vaccination confidence via
transparency and anticipatory monitoring. Societies must be included early on to respond to complaints, respond to
questions, and dispel misconceptions.’ Because public trust in vaccination is low, COVID-19 immunization programs
can only succeed if there is a widespread conviction that the vaccinations offered are safe and effective.*' Lucia et al.,
emphasized the importance of transparency to address concerns regarding the efficiency and safety of vaccine
development.™ It is critical to support COVID-19 immunization through public statements and news releases, as well
as to monitor and combat false news.*

Conclusions

COVID-19 vaccination apprehension was discovered in almost half of the study population. Lack of understanding about
vaccination eligibility, anxiety about adverse events and vaccine efficacy, and mistrust in the government were all
independent predictors of vaccination hesitancy. A heightened risk perception of COVID-19 reduced vaccine hesitancy.
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Concerns were raised about a lack of vaccination-related information and the vaccine launch before the release of
evidence on safety and effectiveness. While vaccination indecision has decreased over time, health education programs
designed to raise vaccine awareness and build trust in government authorities would be beneficial.

Limitations

Our study was limited by the fact that it was conducted after COVID-19 vaccination had been initiated. As a consequence,
it is probable that it underestimated the initial vaccine rejection among individuals who were vaccinated and then moved

to the vaccination accepting group.

Data availability
Underlying data

Zenodo: ‘Questionnaire responses for 1221 participants’. https:/doi.org/10.5281/zenodo.6345333.%

This project contains the following underlying data:

data zenodo.xls (Questionnaire responses for 1221 participants)

Data are available under the terms of the Creative Commons Attribution 4.0 International license (CC-BY 4.0).

Extended data

Zenodo: ‘Research questionnaire’. https://doi.org/10.5281/zenodo.6345361.*

This project contains the following extended data:

- Questionnaire.pdf

Data are available under the terms of the Creative Commons Attribution 4.0 International license (CC-BY 4.0).
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and there is still a need to have such studies covering it.

The manuscript describes the responses of online respondents to the survey items tackling
different factors that reflect the understanding of the respondents to the COVID-19 vaccination
and barriers to receiving the vaccines. The study also included the COVID-19 vaccines preferences
and the primary source of information related to the vaccines. The study showed that about half
of the participants had hesitancy in accepting the vaccines. The barriers were related to the
vaccine's eligibility, effectiveness, and safety.

Below are my notes:
1. Introduction:

Please rewrite the section with references (4-13) and tell in a more clear way how the
problem is not only H1NI vaccine-related.

o There is no mention of COVID-19 vaccines in this paragraph, and one would assume that all
that is written is related to H1N1 vaccine hesitancy. Please clarify.
2- Methods:
o Regarding the questionnaire, please mention if internal or external validation was required
and if it was adopted from other languages.

o Also, why do you use only two options yes or no, and agree or disagree, and not give a third
alternative option like I don't know?

Regarding the statistical analysis; could you elaborate on why using Fisher's exact test when
your sample size is big enough to be analyzed using chi-square.

o Inthe last two lines of the data analysis part; the manuscript said "If data are missing for
over 60% of the samples, it may be best to remove if the variable is insignificant." Is this a
statement or it is the methodology that was used by the researcher. Please clarify.

3- Results;
» Could you please mention what social media platform you distributed the questionnaire to
and how many responses you received throughout the email!

4- Discussion;

o Please insert a reference to the paragraph; "Some officials were hesitant to receive the
Oxford/AstraZeneca vaccine (ChAdOx1 nCov19) in May 2021 in Iraq. These officials awaited
and received the Pfizer-BioNTech vaccine, which is based on mRNA. This unresponsive
conduct may have contributed to apprehension about receiving the COVID-19 vaccine in
Iraqg."

Is the work clearly and accurately presented and does it cite the current literature?
Yes

Is the study design appropriate and is the work technically sound?
Yes

Are sufficient details of methods and analysis provided to allow replication by others?
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Yes

If applicable, is the statistical analysis and its interpretation appropriate?
Yes

Are all the source data underlying the results available to ensure full reproducibility?
Yes

Are the conclusions drawn adequately supported by the results?
Yes

Competing Interests: No competing interests were disclosed.

Reviewer Expertise: Pharmacovigilance and pharmacoepidemiology, drug safety, clinical
pharmacy and pharmacy practice.

I confirm that I have read this submission and believe that I have an appropriate level of
expertise to confirm that it is of an acceptable scientific standard, however I have
significant reservations, as outlined above.

Laith G. Shareef, AL-Esraa University College, Baghdad, Iraq

I appreciate the time and effort the reviewers have dedicated to providing valuable input on
my manuscript. I have been able to incorporate changes to reflect most of the suggestions
provided by the reviewer, and I have highlighted the changes within the manuscript.

Introduction:
o I'm sorry for being misunderstood, I rewrote the paragraph with references (4-13) as
you recommended, and please let me clarify my point of view for this section to be
clearer for you and the readers:

This section summarized the acceptance rate of previously developed vaccines not
only in H1N1 in USA and UK (Ref. 5 & 6); but also, in AH7N9 in China (Ref. 8), seasonal
flu immunization in Ireland among medical staff (Ref. 10 & 11), refusal of pediatric
age group vaccination in the Arab region (UAE) (Ref. 12), and the association of flu
vaccine acceptance with the COVID-19 vaccine acceptance (Ref. 13).

> Thank you for your recommendation regarding adding more about COVID-19
acceptance, I reinserted more about this topic in reference 17.
Methods:
o Thank you for your comments regarding validations and other languages usage, the
required details have been mentioned in the revised version.

o Thank you for your comments regarding the type of question. The questions in this
study were adopted from the book "Questionnaire Design: Asking Questions with a
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Purpose,"”
https://vulms.vu.edu.pk/courses/HRM619/Downloads/How_to_ask_questions_through_questionaire.p
and we discovered that one of the permissible kinds of close-ended questions is as

follows: "there is a variety of ways to write close-ended questions. Some required

answers that fall along an implied continuum (as in a rating scale); others supply

answers in no particular order (lists): ( check all that apply); others provide relevant

answers but allow respondents to add others not on the list. the following section

gives examples of two-options responses: No-Yes, Disagree-Agree, False-True, and

Oppose-Favor."

o Thank you for your comments regarding the tests used for data analysis. I reviewed
more than statistical references comparing the two tests listed above: -

1) As the name indicates, Fisher's exact test provides an exact right result regardless
of sample size. https://www.graphpad.com/guides/prism/latest/statistics/stat_chi-
square_or_fishers_test.htm

2) When the sample size is high enough, the chi-square p-value approaches that of a
Fisher's exact. Fisher's exact also has the advantage of being applicable to large
sample sizes. https://www.saem.org/about-saem/academies-interest-groups-
affiliates2/cdem/for-students/cdem-voice/educational-research-column/educational-
research-column-choosing-wisely-chi-square-vs.-fisher-s-exact

o Thank you for your comments regarding the manuscript's last two lines in the data
analysis section. Actually, this was how to handle missing data.
Results:
o Thank you for your comments regarding questionnaire distribution.

As you recommended, we clarified the revised version of the manuscript, the
questionnaire has been distributed throughout the most widely used social media in
Iraq, like Facebook, Twitter, and Instagram. We did not get the responses by email we
only distribute the questionnaire through it to relatives or co-workers who did not
have been in touch over the social media.

Discussion

o Thank you for your comment regarding inserting the reference for the

aforementioned text. This was a piece of trending news over the newspapers, tv news
since no reliable reference could be cited, I removed the paragraph from the revised
version.
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Reem Hamdy A. Mohammed
Rheumatology Department, Faculty of Medicine, Cairo University, Cairo, Egypt

The given study is a descriptive observational research study that aimed to investigate the public
perception of COVID-19 vaccination in the Iragi population and it's relation to differing
participation, as well as vaccine related variables that might affect perception, acceptance and
decision to vaccinate.

The authors used a google form constructed survey divided into three sections, each concerned
with specific variables that relate to the domains of concern. In building their research
qguestionnaire and defining the sample size authors used data from the literature discussing the
guestion of research going through detailed revision of similarly published international data as
an evidence based reference. The analysis done was informative, focusing on the variables to be
addressed and providing thorough descriptions of the relationships intended to be explored,
including comments on the perception and acceptance for the different forms of vaccinations
available.

Authors concluded from their questionnaire that lack of sufficient data about the potential long-
term benefit versus risk of the vaccination constitutes the cornerstone behind hesitancy to
vaccinate. The study is interesting and adds to the body of knowledge regarding the impact of the
pandemic and the preventive strategies designed.
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