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Purpose: COVID-19 vaccines are critical for containing the pandemic and preventing serious SARS-CoV-2 infections. In addition to
the two main doses, a booster dose has been utilized to improve immunity. The aim of current study is to evaluate Iraqi adult
population knowledge, attitudes, and practices towards COVID-19 booster dose.
Subjects and Methods: This online cross-sectional survey of adult Iraqis (n = 754) assessed the attitudes of people who have had
both immunizations regarding a potential COVID-19 vaccine booster dosage and to identify potential factors that might impact these
attitudes. Factors evaluated in the current study included previously received vaccine type in the first two doses, socioeconomic
characteristics, health status, knowledge about COVID-19 and its vaccines and adherence to protective practices.
Results: Overall, 61.1% of participants expressed willingness to receive a COVID-19 booster dose, with a highmedian score of knowledge
and practice toward COVID-19. Participants who did not perceive COVID-19 to be serious, p-value <0.001), participants who believed they
would not be infected with COVID-19 in the next 6 months (p-value <0.001), low knowledge score group (p-value <0.001), lower education
(p-value <0.001), participants who received the COVID-19 vaccine because of imposed laws (p-value <0.001), participants who received
AstraZeneca vaccine (p-value <0.001), younger participants (p-value=0.003), low level of practice (p-value <0.001), participants who did
not know someone who had died due to COVID-19 (p-value=0.01), low risk of developing serious side effects if infected with COVID-19
and participants in the low side effects score were significantly less frequently willing to receive a booster COVID-19 dose (p-value <0.001).
The main reasons for booster dose hesitancy/refusal were the perceived lack of need for a booster shot, the uselessness of a booster shot and
the conspiracy theory of boosting corporate profits through booster shots.
Conclusion: There is high hesitancy towards COVID-19 booster dose acceptance among the Iraqi population. The study identified
several factors associated with vaccine hesitancy including low socioeconomic status and low knowledge about COVID-19 and its
vaccines.
Keywords: COVID-19 vaccine, booster dose, vaccine hesitancy, SARS-CoV-2, Iraq

Introduction
The novel coronavirus, COVID-19, spread from the Chinese city of Wuhan at the end of 2019.1 COVID-19 is a highly
infectious disease that spreads through direct and contact transmission2 and has caused many complications that lead to
hospitalization and numerous deaths.3 Many measures have been taken that could reduce the risk of the rapid spread of
COVID-19, including wearing a mask, using sterilizers, and maintaining social distancing. Nevertheless, these measure-
ments were insufficient to stop the spread of the disease.4 As the vaccines remain the most efficient approach in
controlling infectious diseases,5,6 newly developed vaccines were used in an attempt to reduce the risk and the spread of
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COVID-19.7,8 Despite this vaccination program, there have been waves of infection in many countries.5 These waves
may be the result of the mutation of different strains of the virus, which may have led to partial vaccine resistance, and
the gradual decline of the developed immunity from the vaccine over time.9–11 Serum antibodies (Ab) generated after
vaccination give an initial response which is sustained up to 5 to 6 months followed by 5- to 10-fold-decrease in serum
Abs levels which increases the susceptibility of reinfections.12 The emergence of new SARS-CoV-2 variants decreased
the protection provided by the initial vaccination course which is also associated with decreased Ab levels.13 The booster
dose showed a significant restoration of Ab levels particularly among elderly and immunocompromised individuals who
had limited response to the standard vaccination course and high risk of reinfection.14 Moreover, the maintenance of the
Abs in vaccinated subjects by repeated vaccination suggests their ability to protect against COVID-19 variants.15

A booster dose was used in addition to the two main doses to enhance immunity.11 Many authorities approved the use
of a booster dose that could be different from the originally used vaccine type.16 The efficiency of the booster dose was
evident during the Omicron variant outbreak, as the period of immunity provided by the vaccine declined to less than 180
days after receiving the second dose, while a booster dose increased the period of the provided immunity by 61%.17

Nevertheless, there is a clear discrepancy in the acceptability of the booster dose between different societies and social
classes, reporting different acceptable rates for COVID-19 booster dose ranging from 44.6%18 to 93.7%.19 Vaccination
refusal/hesitancy remains a substantial obstacle in combating many infectious diseases, particularly when related to
newly manufactured vaccines, like in the case of COVID-19.

There are three available types of COVID-19 vaccines approved for use in Iraq: Sinopharm,20 Pfizer21 and
AstraZeneca.22 Although most of the Iraqi population is in favor of COVID-19 vaccination,23 the total number of
doses disbursed in Iraq at the beginning of March 2022 was 17 million doses,24 out of a population of approximately
41 million people. The current study aims to evaluate vaccine hesitancy/refusal of the Iraqi adults towards receiving
a booster dose and identify variables that may be associated with vaccine hesitancy.

Methods
This is a cross-sectional study that recruited Iraqi adults who were fully vaccinated (two doses) against COVID-19.
A questionnaire was created on Google Forms and the link was distributed to various groups on social networking sites
such as generic Facebook groups, Telegram, WhatsApp and Viber with a brief description of the study objectives.
Participants’ responses were collected between November 2021 and March 2022. Inclusion criteria included being
resident in Iraq, aged 18 or above and fully vaccinated (received the two doses against COVID-19). To ensure that
participants met the inclusion criteria several screening questions were presented at the start of the survey regarding
COVID-19 vaccination history, place of residency, and age.

Ethical Approval
All the participants agreed to the informed consent form included in the questionnaire. A confirmation of the approval of
the Informed Consent Form (ICF) was obtained from all participants who agreed to take part in this study. Confidentiality
of all the participants was well maintained throughout the study. Ethical approval was obtained from ethical committee of
the Medical City Complex (IRB: 2021/10/15). The current study was conducted with accordance to the Declaration of
Helsinki Ethical Principles.

Sample Size and Sampling Methods
Convenience sampling methodology was adopted. The minimum sample size required to conduct this study was
calculated on the basis of a confidence level (Cl) of 95% and margin of error of 4%. Therefore, the minimum required
sample size was found to be 601. As binary and multinomial regression model were used to analyze the data, the rule of
Events Per Variable criterion (EPV) ≥10 was applied.25
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Study Instruments
The questionnaire utilized an instrument that was developed and validated by Al-Qerem et al.18 The questionnaire
consists of several parts, the first of which gives the participant an introductory overview of the study and its objectives,
and also clarifies that none of the questions contained in the questionnaire reveal the identity of the participant.

The first part of the questionnaire is to ensure that the participant is 18 years or above, resides in Iraq and has had both
doses of the COVID-19 vaccine to confirm that he/she meets the inclusion requirements in order to continue to complete
the rest of the questions. If a respondent did not meet the inclusion criteria, then he/she was directed automatically to the
form submission step.

The questionnaire consists of six different sections. In the first section, participants provide general information about
themselves including age, gender, marital status, if the participant has children, smoking status, height, weight, monthly income
level, educational level, and participant’s health status. Income levels were categorized in terms of household income to low (less
than $500), intermediate (between $501 and $1000) and high (more than $1000). In the second section, questions are asked about
the participant’s attitude towards COVID-19, such as the severity of the disease and whether he/she has been previously infected
with COVID-19 and whether they think they will be infected with COVID-19 within the next six months. The third section
contains general knowledge questions about COVID-19, such as symptoms of the disease, mechanisms of transmission, and
whether a cure is available. This section also contains questions related to the participant’s protective practices against COVID-
19. The fourth section asks about COVID-19 vaccine type received by the participants and any adverse effects that they
experienced due to the vaccine. The fifth section examines knowledge and intentions related to the third booster dose of COVID-
19 vaccine. This included the reasons for taking the booster dose, who should receive the booster dose and what vaccine type
could be received. In this section, the participant is also asked about his/her intentions to take the booster dose of the vaccine. If
the participant answers “yes” the questionnaire is submitted. However, if the answer is “no” or “not sure”, the reasons for the
participant’s refusal/hesitancy to receive a booster dose will be inquired in the sixth section.

Participants were classified, based on the Centers for Disease Control and Prevention (CDC) criteria, into three
groups: low, medium, and high-risk groups for developing complications during infection with COVID-19.26

Knowledge scores were computed for each participant and one point was granted for each correct answer, with the
maximum possible score of 22 (Table S1). Adherence to protective practices against COVID-19 scores were also
computed, and it ranged from 1 point for “never” to 5 points for “all the time”, with a highest possible score of 25
(Table S1). A third score was computed for the adverse effects experienced by the participants due to the previous
vaccination doses against COVID-19, and a point was granted for each reported symptom. The participants were divided
into high/low-level groups based on the median of the computed scores.

Survey Validity and Reliability
A pilot study was conducted by distributing the questionnaire to 30 participants to ensure that all questions were clear
and understandable to the Iraqi population. This was performed because the previous validation of the instrument was
conducted in the neighboring country of Jordan and not in Iraq. The results obtained in the pilot study were not included
in the final analysis. In order to assess the reliability of the results generated from the questionnaire, Cronbach’s alphas
were computed for knowledge and protective practices scores, Cronbach’s alpha is deemed acceptable if higher than 0.7.

Statistical Analysis
Categorical variables were presented as frequencies and percentages, and continuous variables were presented as the means and
standard deviations (SD). Bivariate analysis using Kruskal–Wallis and Chi-square analyses were used to identify variable
associations with intention to receive the booster dose. Kruskal–Wallis with pairwise comparisons was applied to evaluate the
differences in side effects severity scores by different vaccination type groups. Spearman correlation was used to identify the
correlation between the perceived severity of side effects due to COVID-19 vaccines and the calculated side effects scores.
Binary regression models were built to evaluate variables associated with side effect score levels, knowledge and practice levels.
A multinomial logistic regression was conducted, the regression model included participants’ intention to receive the booster
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dose as the dependent variable, and the variables that were significant in the bivariate analysis were included as independent
variables. IBM SPSS version 27 was used to analyze the data.

Results
Sample Characteristics
In total, 754 people participated in the study. Sample characteristics (see Table 1) show that over half the sample were
between 18 and 29 years old, with the majority unmarried, and did not have children. Three-quarters held a bachelor’s
degree or higher. The majority of the sample knew someone who had died due to COVID-19, and were smokers. Almost
three-quarters had a monthly household average of $1000 or less. Only 13.8% of the participants had a high risk towards
developing severe COVID-19 symptoms and 44.8% of them had a normal bodyweight. The most frequently received
vaccination was Pfizer’s.

Regarding perceived symptoms due to COVID-19 vaccination (Table 2), 14.6% reported having severe symptoms
while 11.7% had no symptoms at all. More than half of the sample reported pain at the site of injection, fever, and

Table 1 Sample Demographic Characteristics

Frequency (%) (n = 754)

Gender Female 410 (54.4%)
Male 344 (45.6%)

Age 18–29 years old 444 (58.9%)
30–39 years old 214 (28.4%)
40–49 years old 55 (7.3%)

50 or older 41 (5.4%)

Marital status Other 461 (61.1%)
Married 293 (38.9%)

Have children No 496 (65.8%)
Yes 258 (34.2%)

Household monthly income level Less than $500 240 (31.8%)
$500-$1000 319 (42.3%)

More than $1000 195 (25.9%)

Educational level Community college degree or less 202 (26.8%)
Bachelor’s degree or higher 552 (73.2%)

Know personally someone who died

due to COVID-19

No 152 (20.2%)
Yes 599 (79.8%)

Smoker No 629 (83.4%)
Yes 125 (16.6%)

Body Mass Index Underweight 153 (20.3%)
Normal 338 (44.8%)
Overweight 235 (31.2%)

Obese 28 (3.7%)

Risk level towards developing severe

COVID-19 symptoms

Low risk 396 (52.5%)
Moderate risk 254 (33.7%)
High risk 104 (13.8%)

Vaccine type Pfizer 553 (73.3%)
Astra Zeneca 96 (12.7%)

Sinopharm 105 (13.9%)
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weakness (68.2%, 56.8%, 46.9%, respectively). The mean score of the reported side effects was 3 symptoms per person.
Spearman correlation showed that there was a positive significant association between the symptom severity and the
computed side effect score (r = 0.62, p-value <0.001).

Sample Characteristics’ Association with Booster Dose Acceptance
The knowledge level of the participants and their adherence to protective practices against COVID-19 were evaluated by
computing “knowledge” and “practice” scores (Table S1). The median for the knowledge score was 15 (quartiles = 13–18)
out of a maximum possible score of 22. The median for practices was 22 (quartiles = 19–25) out of a maximum possible
score of 25. Cronbach’s alpha indicated good internal consistency for the knowledge and practice scores (0.71 and 0.84,
respectively). The knowledge and the practice scores were divided into two categories based on each score median.

Binary regression models were conducted to evaluate variables association with knowledge and practice levels. The results
indicated that those with low household incomes (<$500) and moderate income ($500-$1000) had significantly lower odds of
being in the high knowledge group (p-value >0.001, OR = 0.22 (95% CI 0.14–0.35); p-value=0.001, OR = 0.59 (95% CI 0.4–
0.87), respectively). Those in the low education group had lower odds of being in a high knowledge group when compared to
the higher education group (p-value <0.001, OR = 0.32 (95%CI 0.21–0.5). Factors associated with practice level included age
and previous infection with COVID-19. Those aged 18–29 had lower odds of being in the high practice group compared to
those aged 50 years or older (p-value=0.047, OR = 0.456 (95% CI 0.21–0.99)). Those reporting no previous infection with

Table 2 Reported Side Effects Due to COVID-19 Vaccine

Side Effects Frequency (%) or Mean (±SD)

Perceived Side effects No symptoms 88 (11.7%)
Mild 249 (33.0%)

Moderate 307 (40.7%)
Severe 110 (14.6%)

Fever No 326 (43.2%)
Yes 428 (56.8%)

Headache No 412 (54.6%)
Yes 342 (45.4%)

Nausea No 639 (84.7%)
Yes 115 (15.3%)

Pain at the site of injection No 240 (31.8%)
Yes 514 (68.2%)

Spasm No 363 (48.1%)
Yes 391 (51.9%)

Chills No 662 (87.8%)
Yes 92 (12.2%)

Muscle pain No 505 (67.0%)
Yes 249 (33.0%)

Rash No 728 (96.6%)
Yes 26 (3.4%)

Water retention No 746 (98.9%)
Yes 8 (1.1%)

Weakness No 400 (53.1%)
Yes 354 (46.9%)

Side effects score 3.341 (±2.19)
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COVID-19 had higher odds of being in the high practice level group when compared to those previously infected
(p-value=0.038, OR = 1.44 (95% CI 1.02–2.02)).

The results shown in Table 3 demonstrate that more than half the sample was willing to receive a booster dose for COVID-
19 vaccine (61.1%), 22.3% were unsure and only 16.3% were not intending to receive the booster dose. Bivariate analysis
using Chi-square and Kruskal–Wallis tests revealed the variables associated with the intention to get the booster dose. The risk
level towards developing severe COVID-19 symptoms was significantly associated with willingness to receive the booster

Table 3 Variables Associated with COVID-19 Booster Dose Acceptance

Are You Willing to Receive the Booster Dose for COVID-19 Vaccine?

No
(n = 123,
16.3%)

Not Sure
(n = 168,
22.3%)

Yes
(n = 463,
61.4%)

p-value

Age 18–29 years old 85 (69.1%) 111 (66.1%) 248 (53.6%) 0.003

30–39 years old 26 (21.1%) 43 (25.6%) 145 (31.3%)

40–49 years old 5 (4.1%) 12 (7.1%) 38 (8.2%)

50 or older 7 (5.7%) 2 (1.2%) 32 (6.9%)

Gender Female 65 (52.8%) 99 (58.9%) 246 (53.1%) 0.42

Male 58 (47.2%) 69 (41.1%) 217 (46.9%)

Household monthly income Less than $500 53 (43.1%) 58 (34.5%) 129 (27.9%) <0.001

$500-$1000 52 (42.3%) 80 (47.6%) 187 (40.4%)

More than $1000 18 (14.6%) 30 (17.9%) 147 (31.7%)

Education College or less 37 (30.1%) 60 (35.7%) 105 (22.7%) 0.001

Bachelor or more 86 (69.9%) 108 (64.3%) 358 (77.3%)

Perceived possibility of being infected with COVID-19

in the next 6 months

I do not think I will be infected. 66 (53.7%) 74 (44.0%) 139 (30.0%) <0.001

I think I will be infected with mild symptoms. 55 (44.7%) 87 (51.8%) 307 (66.3%)

I think I will be infected with severe symptoms. 2 (1.6%) 7 (4.2%) 17 (3.7%)

Knowledge Low Knowledge 89 (72.4%) 110 (65.5%) 220 (47.5%) <0.001

High knowledge 34 (27.6%) 58 (34.5%) 243 (52.5%)

Practice Low practice 72 (58.5) 108 (64.3%) 205 (44.3%) <0.001

High practice 51 (41.5%) 60 (35.7%) 258 (55.7%)

Perceived Side effects No symptoms 21 (17.1%) 23 (13.7%) 44 (9.5%) 0.142

Mild 40 (32.5%) 57 (33.9%) 152 (32.8%)

Moderate 44 (35.8%) 71 (42.3%) 192 (41.5%)

Severe 18 (14.6%) 17 (10.1%) 75 (16.2%)

Reasons for receiving COVID-19 vaccines Imposed laws 61 (50.0%) 34 (20.6%) 24 (5.2%) <0.001

Conviction and imposed laws 19 (15.6%) 41 (24.8%) 54 (11.7%)

Conviction 42 (34.4%) 90 (54.5%) 383 (83.1%)

Know someone personally who died due to COVID-19 No 36 (29.5%) 25 (14.9%) 91 (19.7%) 0.01

Yes 86 (70.5%) 143 (85.1%) 370 (80.3%)

Previously infected with COVID-19 No 48 (39.0%) 52 (31.0%) 141 (30.5%) 0.17

Not sure 18 (14.6%) 38 (22.6%) 80 (17.3%)

Yes 57 (46.3%) 78 (46.4%) 242 (52.3%)

Risk of developing severe COVID-19 symptoms Low risk 87 (70.7%) 89 (53.0%) 220 (47.5%) <0.001

Moderate risk 21 (17.1%) 62 (36.9%) 171 (36.9%)

High risk 15 (12.2%) 17 (10.1%) 72 (15.6%)

Vaccine type Pfizer 97 (78.9%) 131 (78.0%) 325 (70.2%) <0.001

Astra Zeneca 5 (4.1%) 11 (6.5%) 80 (17.3%)

Sinopharm 21 (17.1%) 26 (15.5%) 58 (12.5%)
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dose (p-value <0.001). In addition to age (p-value = 0.003), education (p-value=0.001), perceived possibility of COVID-19
infection in the next 6 months (p-value <0.001), Knowledge level (p-value <0.001), Practice level (p-value <0.001), reasons
for receiving COVID-19 vaccines (p-value <0.001), knowing someone who had died due to COVID-19 (p-value = 0.01),
household monthly income (p-value <0.001), and finally vaccine type (p-value <0.001).

Multinomial regression was done to evaluate the factors related to responding “Not Sure” or “No” vs “Yes” regarding the
intent to get the booster dose of the COVID-19 vaccine (Table 4). Perceived seriousness of COVID-19 decreased the odds of
answering “No” (OR = 0.73 (95% CI 0.59–0.90)). Participants who believed they would not be infected with COVID-19 in the

Table 4 Multinomial Regression for Variables Association with COVID-19 Vaccine Acceptance

Characteristics Intent to Vaccinate Intent to
Vaccinate

No vs Yes Not Sure vs Yes
OR (95% CI) OR (95% CI)

In your opinion, how serious is COVID-19 0.73 (0.59–0.90) * 0.98 (0.82–1.17)

Participant Age 18–29 years 0.76 (0.24–2.39) 6.35 (1.36–29.53) *
30–39 years 0.49 (0.15–1.62) 5.49 (1.16–25.96) *
40–49 years old 0.49 (0.15–1.62) 5.93 (1.14–30.88) *

50 or older Reference

Perceived possibility to be infected with COVID-19 in the

next 6 months

I do not think I will be infected 6.73 (1.21–37.51) * 1.81 (0.64–5.17)
I think I will be infected with mild
symptoms

3.43 (0.62–18.87) 1.11 (0.40–3.08)

I think I will be infected with severe

symptoms

Reference

Household monthly income Less than $500 1.38 (0.65–2.95) 1.10 (0.61–1.97)
$500-$1000 1.79 (0.89–3.61) 1.65 (0.98–2.79)

More than $1000 Reference

Knowledge Low Knowledge 1.79 (1.02–3.14) * 1.56 (1.01–2.41) *
High knowledge Reference

Practice Low Practice 1.27 (0.77–2.10) 1.91 (1.28–2.86) *
High Practice Reference

Vaccine type Pfizer 0.89 (0.44–1.77) 1.05 (0.59–1.84)
Astra Zeneca 0.25 (0.07–0.86) * 0.62 (0.26–1.47)
Sinopharm Reference

Reasons for receiving COVID-19 vaccines Imposed laws 20.25 (10.52–38.10)** 4.45 (2.41–8.24) **
Conviction and imposed laws 3.45 (1.75–6.81) ** 2.61 (1.57–4.34) **

Conviction Reference

Know someone personally who died due to COVID-19 No 1.86 (1.05–3.30) * 0.74 (0.44–1.26)
Yes Reference

Risk of developing severe COVID-19 symptoms Low 1.88 (0.88–3.96) 1.90 (1.01–3.58) *
Moderate 0.51 (0.21–1.20) 1.69 (0.88–3.25)

High Reference

Side effects score Low score 0.99 (0.88–1.12) 0.91 (0.82–0.10) *

High score Reference

Education College or less 0.49 (0.26–0.90) * 1.17 (0.73–1.88)

Bachelor’s degree holder or more Reference

Notes: *p-value <0.05, **p-value <0.001.
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next 6 months had increased odds of responding “No” than those who believe they will have severe symptoms due to COVID
−19 in the next 6 months (OR = 6.73 (95%CI 1.21–37.51)). The low knowledge level group had higher odds of answering “No”
or “Not sure” than the high knowledge group (OR = 1.79 (95% CI 1.02–3.14); OR = 1.56 (95% CI 1.01–2.41), respectively).
Those with lower education were less likely to answer “No” (OR = 0.49 (95% CI 0.26–0.90)).

Participants who had received the COVID-19 vaccine because of imposed laws were more likely to respond “No” vs “Yes”
(OR = 20.25 (95% CI 10.52–38.10)) and “Not sure” vs “Yes” compared to those who took the vaccine out of conviction only
(OR = 4.45 (95% CI 2.41–8.24)). Those who took the vaccine out of conviction and imposed laws increased the odds of
responding “No” and “Not sure” vs. “Yes” when compared to those who took the vaccine out of conviction only (OR = 3.45
(95% CI 1.75–6.81); OR= 2.61 (95% CI 1.57–4.34), respectively). Participants who received AstraZeneca vaccine had lower
odds of responding “No” vs “Yes” compared to those who received Sinopharm (OR = 0.25 (95% CI 0.07–0.86)). Participants
who were classified into age group (18–29 years), (30–39 years), and (40–49 years) were more likely to answer “Not sure” vs
“Yes” when compared to participants aged 50 or older (OR = 6.35 (95%CI 1.36–29.53); OR = 5.49 (95% CI 1.16–25.96); OR =
5.93 (95% CI 1.14–30.88), respectively). Being in the low practice level group increased the odds of answering “Not sure” vs
“Yes” compared to high practice group, with OR of 1.91 (95% CI 1.28–2.86). Participants who did not know someone who had
died due to COVID-19 were more likely to answer “No” when compared to those who did, OR = 1.86 (95% CI 1.05–3.30).
Those who had a low risk of developing serious side effects if infected with COVID-19 had greater odds of saying “Not sure”
over “Yes” when compared to the high-risk group, OR = 1.90 (95% CI 1.01–3.58). Participants in the low side effects due to
previous COVID-19 vaccination doses groupwere less likely to answer “Not sure” vs “Yes” than the high side effect score group,
with OR of 0.91 (95% CI 0.82–0.10).

Reported COVID-19 Side Effects by Vaccine Type
Different types of COVID-19 vaccines produced different significantly different reported side effects. Kruskal–Wallis
with pairwise comparison showed that there were significant differences between the three compared vaccine types
(p-value <0.001). Those who received the AstraZeneca vaccine reported the highest side effects score followed by Pfizer.
Those who received the Sinopharm vaccine reported the least side effects (see Figure 1). The significant variables

Figure 1 Number of reported side effects (side effects score) by vaccine type.
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associated with number of reported side effects were gender, previous infection with COVID-19, and the type of the
vaccine received. Female participants reported more adverse effects than male participants (p-value <0.001; OR = 2.46
(95% CI 1.67–3.63)). Those who not previously infected with COVID-19 reported fewer side effects than those who
were previously infected (p-value= 0.01; OR of 0.6 (95% CI 0.41–0.87)). Participants who received AstraZeneca or
Pfizer vaccines reported more side effects than those who received Sinopharm (p-value <0.001 for both, OR = 8.95 (95%
CI 4.22–18.1); OR= 5.79 (95% CI 3.13–10.69, respectively)).

Reported Reasons for Booster Dose Hesitancy/Refusal
Reasons for booster dose hesitancy/refusal are shown in Table 5. Over half the sample agreed with some reasons
including “I took the last dose a short time ago, so there will be no need to take the booster dose for at least a year.”, “The
benefits of a booster dose have not been scientifically proven.” and “The booster dose is a conspiracy to boost corporate
profits.” On the other hand, the reason “I was infected with COVID-19; therefore, I do not need the booster dose” was the
least reported.

Discussion
This study was conducted to evaluate the acceptance of the Iraqi population to receive a COVID-19 vaccine booster dose
after receiving initial full vaccination course. The booster dose adjunctive to the two main doses is used to increase the
protection of the vaccinated individuals against the different variants of COVID-19.11 However, vaccination hesitancy
remains a significant obstacle against receiving the booster dose.18 Vaccine resistance (refusal) is defined as those people
who will definitely not be willing to get vaccinated; vaccine hesitancy is people who are uncertain whether to become
vaccinated.27,28 There are three types of vaccines available in Iraq which were included in the present study. These are
Pfizer which is an mRNA subtype vaccine, AstraZeneca is an adenovirus subtype29 and Sinopharm is an inactivated
whole virus subtype.30 COVID-19 vaccination coverage varies significantly between countries reaching high percentages
up to 86.2% in Sint Maarten31 and 97.9% in United Arab Emirates and as low as 0.1% in Burundi.32

Cronbach’s alpha indicated that the questionnaire had good internal consistency which increases the confidence of the
produced results. The current study results indicated acceptance rate of 61.4% among Iraqi population to receive the third
booster dose of COVID-19 vaccinations. These rates indicated better acceptance when compared to those in Jordan
(44.6%).18 However, it remains significantly less than the required vaccination rates to produce herd immunity,33 and less
than the acceptance rates reported in different studies in the reign and around the world in general, including United
Arabs Emirates (70.2%),34 Canada (86%),35 Denmark (90%),36 China (91.1%),37 and Poland (71%).38

Table 5 Reasons Behind Vaccine Hesitancy/Refusal

Reasons Frequency (%)

The booster dose will not provide me with any further protection against COVID-19. 142 (48.8%)

The booster dose will have severe side effects 136 (46.7%)

I cannot tolerate another dose because the side-effects of the previous ones were severe 114 (39.2%)

I was infected with COVID-19; therefore, I do not need the booster dose. 77 (26.5%)

The symptoms I experienced due to COVID-19 infection were mild; therefore, I will not receive the booster dose 143 (49.1%)

Taking the booster dose now has no benefit, however I may receive it in the future. 171 (58.8%)

I took the last dose a short time ago, so there will be no need to take the booster dose for at least a year. 179 (61.5%)

The benefits of a booster dose have not been scientifically proven. 178 (61.2%)

The booster dose is a conspiracy to boost corporate profits 173 (59.5%)

A booster dose will be imposed only based on agreements reached between pharmaceutical companies and governments 165 (56.7%)
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Variables Associated with Knowledge and Practices About COVID-19 and Its Vaccines
This study demonstrated that the average household income and education level are critical factors in the degree of knowledge
level about COVID-19 and its vaccines. Where the participants with low average household income were less likely to be in
the high knowledge group. Moreover, the participants who were in low education group showed less knowledge about
COVID-19. These results are similar to previously published literature.34,39 For example, a study was conducted in
Bangladesh demonstrated that low income and education levels were associated with significantly lower knowledge level.39

Practice level was considerably affected by participant age and their COVID-19 infection history. The current study
found those not previously infected with COVID-19 had higher practice scores compared to those who had been
previously infected. This emphasizes the importance of adherence to recommended protective practices against
COVID-19 to prevent and control the spread of the infection. Other studies have reported contradicting findings on
the association between being previously infected and the protective practices, as some studies have shown no significant
association between the practices and history of infection.23 This variation may be explained by the different sample
characteristics, and/or the pandemic status when the study was conducted. Those who were in the 18–29 age group had
lower practice levels than the 50 and older age group. This can be explained by the higher fear of negative health
outcomes in the older population, as documented in previous studies.40

Side Effects Reported by the Study Sample to COVID-19 Vaccines
There was a significant correlation between the perceived side effects and the reported number of adverse effects. The
most reported side effects were pain at the site of injection followed by fever and weakness. Similar findings have been
reported in previous studies34,35 Those are also similar to the expected side effects that are reported by different health
organizations including Centers for Disease Control and Prevention.41

The binary regression showed that females, participants with history of previous COVID19 infection, and participants who
had received the AstraZeneca vaccine reported more adverse effects. This has also been reported by other studies,18,42,43 which
could be due to the nature of AstraZeneca (S glycoprotein) which is associated with gastrointestinal side effect.42 In general,
females reported more side effects than males.44 This may be due to their ability to sense health-related physical changes and
general discomfort.44,45 Participants who had not been infected with COVID-19 reported fewer side effects, consistent with
previous studies,46 although no association was found between infection history and side effects in randomized control studies.46

Variables Associated with Participants Acceptance to Receive a Booster Dose
Willingness to take a third booster dose varied according to different factors. These factors included the type of vaccine
already received, with those who received the AstraZeneca vaccine more likely to be willing to receive a booster dose
than those who received Sinopharm. This may be due to the perceived effectiveness of various types of vaccines that
were observed in previous studies.20 Participants who think they will not be infected with COVID-19 in the next 6
months were more likely to reject taking the booster dose. This can be further confirmed by the perceived seriousness of
COVID-19 that was associated with booster dose acceptance, and with the impact of knowing someone personally who
had died due to COVID-19. This finding aligns with a study conducted in Jordan that found a relationship between
perceived COVID-19 seriousness and vaccination intention.47 This shows the importance of awareness campaigns for the
possible complications of COVID-19.

Consistency with the findings in an earlier study,18 participants forced to receive the initial vaccine doses by law, as
well as both out of imposed laws and conviction, showed more refusal/hesitancy to take the third booster dose than those
who had received the initial doses out of conviction.

Results show that the younger age groups have higher hesitancy towards the booster vaccine when compared to
elderly. This supports the positive association of age with the good practice levels discussed earlier which may be due to
the higher fear of the possible deteriorating health outcomes in the older group. This highlights the importance of raising
awareness in younger people, perhaps by encouragement and education about the importance of the booster dose in
maintaining a high level of protection against infection.
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The group at high-risk of developing severe COVID-19 complications reported lower vaccine hesitancy towards the
booster dose; this may be due to higher fear of being infected which has previously been associated with the presence of
chronic diseases.48 It has been previously reported that fear of being infected was significantly associated with decreased
vaccination hesitancy.49

High knowledge and practice groups had better acceptance towards receiving the booster dose. This emphasizes the
role of improving knowledge within the Iraqi population to expand uptake of the COVID-19 vaccinations. This finding
replicates those of several other studies in Jordan,47 Ethiopia,50 and United States.51

The side effects associated with vaccination had an effect on the participant attitude towards accepting the booster
dose. Similar findings were reported with studies conducted in Jordan,18 as severe side effects may alter the perception of
the participants towards the risk/benefit of the vaccine, which influence their attitude towards accepting a booster dose.52

Reasons for Refusal/Hesitancy to Receive the Booster Dose
Common reasons reported by the current study for vaccination refusal/hesitancy were “I took the last dose a short time ago,
so there will be no need to take the booster dose for at least a year”, “The benefits of a booster dose have not been
scientifically proven” and “The booster dose is a conspiracy to boost corporate profits”. A study conducted in Jordan similar
results where the most common three reasons behind vaccination refusal/hesitancy were “The benefits of a booster dose have
not been scientifically proven.”, “Taking the booster dose now has no benefit, however I may receive it in the future.”, and “I
took the last dose a short time ago, so there will be no need to take the booster dose for at least a year”.18

Strengths
This study does not only assess the Iraqi population’s willingness to receive COVID-19 booster dose, but also explores
possible determinants of hesitancy. Such data give governments and public health authorities evidence to develop interven-
tions to improve vaccine acceptance. Also, the use of an online questionnaire gave participants the freedom to state their
thoughts about COVID-19 vaccinations anonymously without the fear of social judgment.53 Additionally, the sample size for
this study was sufficient to minimize the influence of bias. Finally, online sampling has several advantages as it provides
a private and secure environment that may reduce social desirability bias and eliminates interviewer bias.54

Limitations
A possible limitation in this study is that the use of online questionnaires might be susceptible to selectivity and recall biases
as participants who are more interested in the topic could be more encouraged to participate in the study. Nevertheless, the
large sample size enrolled in the current study may reduce the influence of these biases. Moreover, it was previously
suggested that the widespread usage of the Internet would increase the representability of the generated sample via online
studies in relation to the total population.54 This appears to be the case in Iraq as Internet usage reached up to 60% of the total
population55 and may be still higher when excluding children under the age of 18. This was evident when comparing the
generated sample characteristics to the total Iraqi population, when possible, for example the positively skewed age
distribution mimics the young Iraq population age distribution.56 Furthermore, although female participants were more
than male participants, the sex distribution was relatively balanced. The smallest reported income group in the present study
was the high-income group, which is also parallel to the general Iraqi population57. Another limitation could be that the 50
years age and older enrolled in this study is the least among other age groups representing only 5.4%. This might be due to
lower use of social media platforms by elderly, and non-familiarity with Google Forms. Nevertheless, as stated earlier, the
Iraqi population is a young one with a median age of 21 and only 7.7% are 55 years or older.56

Conclusion
In this cross-sectional online study, a group of Iraqis were asked about their willingness and opinions toward a future
COVID-19 vaccine booster dose. According to the findings, a sizable portion of population who previously opted to take
a COVID-19 vaccine may be opposed to it. The main reasons for refusing a COVID-19 booster dose were side effects
from earlier doses, the belief that additional vaccination is unnecessary, and safety concerns. Identifying specific groups
with the lowest level of acceptance of additional COVID-19 vaccination is therefore critical for effective science
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communication and building general vaccine trust, especially when considering that booster COVID-19 vaccine doses
may be required in the future to better control the future spread of SARS-CoV-2. Vaccination campaigns should be
applied to increase the knowledge about the importance of COVID-19 vaccination to reduce vaccination hesitancy
among the general population, particularly among low socioeconomic groups.

Disclosure
The authors report no conflicts of interest in this work.
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