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Abstract

Background

Following the emergency approval of the coronavirus disease 2019 (COVID-19) vaccines,

research into its vaccination hesitancy saw a substantial increase. However, the psychologi-

cal behaviors associated with this hesitancy are still not completely understood. This study

assessed the psychological antecedents associated with COVID-19 vaccination in the Arab

population.

Methodology

The validated Arabic version of the 5C questionnaire was distributed online across various

social media platforms in Arabic-speaking countries. The questionnaire had three sections,

namely, socio-demographics, COVID-19 related infection and vaccination, and the 5C scale

of vaccine psychological antecedents of confidence, complacency, constraints, calculation,

and collective responsibility.

Results

In total, 4,474 participants with a mean age of 32.48 ± 10.76 from 13 Arab countries made

up the final sample, 40.8% of whom were male. Around 26.7% of the participants were

PLOS ONE

PLOS ONE | https://doi.org/10.1371/journal.pone.0260321 November 29, 2021 1 / 18

a1111111111

a1111111111

a1111111111

a1111111111

a1111111111

OPEN ACCESS

Citation: Abdou MS, Kheirallah KA, Aly MO,

Ramadan A, Elhadi YAM, Elbarazi I, et al. (2021)

The coronavirus disease 2019 (COVID-19)

vaccination psychological antecedent assessment

using the Arabic 5c validated tool: An online survey

in 13 Arab countries. PLoS ONE 16(11): e0260321.

https://doi.org/10.1371/journal.pone.0260321

Editor: Sanjay Kumar Singh Patel, Konkuk

University, REPUBLIC OF KOREA

Received: August 27, 2021

Accepted: November 7, 2021

Published: November 29, 2021

Peer Review History: PLOS recognizes the

benefits of transparency in the peer review

process; therefore, we enable the publication of

all of the content of peer review and author

responses alongside final, published articles. The

editorial history of this article is available here:

https://doi.org/10.1371/journal.pone.0260321

Copyright: © 2021 Abdou 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

author and source are credited.

Data Availability Statement: All relevant data are

within the paper and its Supporting Information

files.

https://orcid.org/0000-0003-1608-6606
https://orcid.org/0000-0003-4504-4472
https://orcid.org/0000-0002-2027-4987
https://orcid.org/0000-0003-3649-0374
https://orcid.org/0000-0001-7151-2175
https://orcid.org/0000-0002-4963-7083
https://orcid.org/0000-0001-7611-706X
https://doi.org/10.1371/journal.pone.0260321
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0260321&domain=pdf&date_stamp=2021-11-29
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0260321&domain=pdf&date_stamp=2021-11-29
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0260321&domain=pdf&date_stamp=2021-11-29
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0260321&domain=pdf&date_stamp=2021-11-29
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0260321&domain=pdf&date_stamp=2021-11-29
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0260321&domain=pdf&date_stamp=2021-11-29
https://doi.org/10.1371/journal.pone.0260321
https://doi.org/10.1371/journal.pone.0260321
http://creativecommons.org/licenses/by/4.0/


found to be confident about the COVID-19 vaccination, 10.7% indicated complacency,

96.5% indicated they had no constraints, 48.8% had a preference for calculation and 40.4%

indicated they had collective responsibility. The 5C antecedents varied across the studied

countries with the confidence and collective responsibility being the highest in the United

Arab Emirates (59.0% and 58.0%, respectively), complacency and constraints in Morocco

(21.0% and 7.0%, respectively) and calculation in Sudan (60.0%). The regression analyses

revealed that sex, age, educational degrees, being a health care professional, history of

COVID-19 infection and having a relative infected or died from COVID-19 significantly pre-

dicted the 5C psychological antecedents by different degrees.

Conclusion

There are wide psychological antecedent variations between Arab countries, and different

determinants can have a profound effect on the COVID-19 vaccine’s psychological

antecedents.

Introduction

Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) which was initially identi-

fied in China in December 2019 is the causative agent of coronavirus disease 2019 (COVID-

19). It has affected most countries in the world [1]. Most infected patients usually suffer from

mild to moderate flu-like symptoms, including fever, cough, sore throat, anosmia, and ageusia

[2, 3]. The global threat of the pandemic is still on the rise with more than 245 million cases

and 4.9 million deaths [4]. At more than 16 million cases and nearly 298 thousand deaths, the

World Health Organization (WHO) situational report ranked the Eastern Mediterranean

Region fourth in the number of COVID-19 cases [5–7]. As of October 9, 2021, in the Arab

world, Iraq had the highest number of cases followed by Morocco, Jordan, the United Arab

Emirates (UAE), and Tunisia, with COVID-19 associated deaths being highest in Tunisia,

Iraq, Egypt and Morocco (25,028, 22,537, 17,658 and 14,443, respectively) [7]. COVID-19 has

mutated over time into new variants, which to date have been recognized as the alpha, beta,

gamma, and delta variants [8]. As each new variant has posed a further threat on a global level,

immediate precautionary measures such as vaccination have been put in place in all countries

[9].

As the non-pharmaceutical intervention measures against COVID-19, such as social dis-

tancing and curfews, have not been enough to mitigate the virus spread [10], there is a global

consensus that COVID-19 vaccination is the most effective approach to control the pandemic

[11]. The unprecedented research efforts and global coordination have resulted in the rapid

development and administration of vaccines to control COVID-19 [12]. Since its emergence,

COVID-19 has resulted in a surge in vaccine developments, with many undergoing pre-clini-

cal developments, of which 43 have entered clinical trials, including some approaches that

have not previously been licensed for humans [13].

These focused scientific efforts have given rise to different vaccine modalities and novel

techniques. The approved COVID-19 vaccines are either mRNA (manufactured by Moderna

and BioNTech/Pfizer), inactivated viruses (Sinovac, Sinopharm), viral vectors (Oxford/Astra-

Zeneca, Gamaleya, Janssen/Johnson & Johnson, CanSino), or protein sub-units (Novavax).

The vaccine produced by BioNTech/Pfizer was the first licensed COVID-19 vaccine deployed
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to the public [14], and since then many more countries, such as Cuba and Brazil, have entered

the vaccine development race [15]. The efficacy of vaccines varied between different types

from more than 70% to more than 90%. Moreover, all of them had a variable protection

against mutated variants [16]. However, as there is no gold standard for titration of IgG serum

antibodies or T-cell response, it seems to be difficult to compare the immune responses of the

different vaccines [17]. Another note that efficacy of vaccines varies according to the studied

population, defining outcomes, and design which share in explaining the variation in the effi-

cacy of vaccines [6]. The production of effective vaccines is useless in case of being unafford-

able to individuals around the globe which put a huge burden on governments to ensure

delivering the vaccines to their population [18].

People all over the world have expressed concerns about the authorized COVID-19 vaccines

for several reasons [13], such as the rapid development and release of the vaccines and conspir-

acy theories about their origin. Vaccine hesitancy (VH), which existed before the COVID-19

emergence, is the term applied to people who doubt the veracity of vaccines and stop themselves

—and influence others—from getting vaccinated [19]. One of the major obstacles to successful

vaccination programs has been VH, as these people are at a greater risk of being seriously

infected and spreading the virus into the community [20]. As such, VH was nominated as one of

the nine global public health threats by the WHO in 2019 [21] and is defined as the behavior

associated with a delay in accepting or a refusal to vaccinate despite available services. It is a com-

plex and context-specific behavior that varies across time, place, and disease but is still influenced

by factors such as complacency, convenience, and confidence [22].

The vaccination tool (5C model) developed by Betsch et al. [23] identifies five psychological

antecedents that influence a person’s choice to be vaccinated or not; confidence, complacency,

constraints, calculation, and collective responsibility. The 5C scale has been used to provide

insights into how people think, feel, and behave toward vaccination. These antecedents have

been found to impact vaccination behavior to varying degrees and reveal the mental portrayals,

attitudinal and behavioral propensities from the environments and contexts they live in [23–

25]. These antecedents are now being widely used as the framework to assess VH in high-

income countries to determine the possible COVID-19 vaccine take up rates [26]. Many stud-

ies had used the 5C scale to assess COVID-19 vaccine psychological antecedants [27–29], how-

ever, there is no any studies conducted among arab population using the validated arabic

version of the 5C scale.

The COVID-19 VH rate has been found to differ significantly due to sociodemographic

characteristics, seasonal flu vaccination statuses, COVID-19 risk perceptions, and the per-

ceived benefits of and clinical barriers to the COVID-19 vaccine [30]. In Hong Kong, 63% of

nursing staff claimed that they were likely to take the COVID-19 vaccine when it was available

[31], and in many low-and middle-income countries, the vaccine acceptance rate has been

found to range from 66.5% in Burkina Faso to 96.6% in Nepal, with an overall acceptance rate

of 80.3% [32]. At this stage in the pandemic, especially as vaccine compliance remains variable

and inconsistent, public health officers and policymakers, especially in developing countries

where healthcare resources are limited, need to understand the reasons and factors associated

with VH. This study was therefore developed to investigate the psychological antecedent fac-

tors in Arab populations toward the COVID-19 vaccination.

Materials and methods

Study design, sampling, and data collection

A cross-sectional, web-based (through Qualtrics), anonymous survey using the Arabic-vali-

dated version of the 5C questionnaire [33] was conducted between December 2020 and
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February 2021. The survey was distributed via email and social media, Facebook, Twitter, and

WhatsApp between December 2020 and February 2021. The sample size was calculated using

EpiInfo version 7.2. The minimum required sample size was 700 based on the following crite-

ria: population size of 440 million, predicted frequency of 35.0% [34], design effect of 2, confi-

dence level of 95%, and margin of error of 5%. To adjust for any stratification and to eliminate

any invalid replies, we increased the sample size several times. Subjects aged 18 years old or

above and residing in Arab countries during the COVID-19 pandemic were eligible for partici-

pation. Study participants were allowed to fill the questionnaire after reading and consenting

to the online informed consent. There was no compensation for taking part in this research,

and it was it is not permitted to complete more than one survey.

Data collection tools

The survey comprised the following sections: sociodemographic characteristics (age, sex, resi-

dence, level of education, marital status, occupation, and presence of comorbidities); past

COVID-19 infection and vaccination history (previous infection, family history, mortality,

influenza vaccination, types of COVID-19 vaccines, searching web for information about

COVID-19 vaccine); and 15 questions covering the five 5C domains; confidence, compla-

cency, constraints, calculation, and collective responsibility; each of which had three questions

to be answered using a 7-point Likert scale (1; strongly disagree to 7; strongly agree). The cut-

off point for the confidence, complacency, constraints, calculation, and collective responsibil-

ity domains were 5.7, 4.7, 6.0, 6.3, and 6.2, respectively [35].

Definitions

1. Confidence: It refers to trust in the vaccine, reliability, and effectiveness [22] as well as trust

in health care system and health care professionals. Lack of trust and mistrust leads to lower

uptake of the vaccine and lower confidence in the health care system and more acceptance

of misinformation.

2. Constraint: It refers to structural and psychological barriers that may hinder people getting

vaccinated even if they have the intention to [36]. Such barriers may include access, time,

self-efficacy, empowerment and lack of behavioral control.

3. Complacency: as defined by Betsch “perceived risks of vaccine-preventable diseases are low

and vaccination is not deemed a necessary preventive action” in other words disease is per-

ceived as low risk impacting on vaccination uptake as the person may considered it to be

not necessary.

4. Calculation: It implies that people search for information to compare the risk of infections

versus vaccination to make an informed decision [23] It is argued that calculation can be a

sign of risk averse individuals and may have a negative impact on vaccination behavior.

5. Collective responsibility: defined by Betsch et al as “the willingness to protect others by

one’s own vaccination by means of herd immunity. The flipside is the willingness to have a

free ride when a sufficient number of other people are vaccinated” in other words: It refers

to people who vaccinate themselves intending to protect others and appreciating the role of

herd immunity and limiting transmission [23].
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Statistical analysis

The collected data was wrangled, coded, and analyzed using the Python 3.9.2 software. The

quantitative variables, expressed using mean ± SD whereas counts (%), were utilized to

describe the categorical variables; a chi-square test was used to estimate the pairwise correla-

tions between the categorical variables; and the respondents were categorized (Yes/No) based

on their mean 5C scores with reference to the cutoff points. Five stepwise binary logistic

regression models using all the variables were conducted to estimate the significant predictors

for confidence, complacency, calculation, constraints, and collective responsibility, odds ratios

and 95% confidence intervals (OR, 95% CI) were reported, and P< 0.05 was considered statis-

tically significant.

Ethical considerations

This study was approved by the Ethics Committee of the Faculty of Medicine, Alexandria Uni-

versity, Egypt (IRB No: 00012098). The study was performed in accordance with the ethical

standards laid down in the 1964 Declaration of Helsinki and its later amendments or compara-

ble ethical standards [37]. All participants were informed that their participation was volun-

tary, and consent was obtained by answering a question prior to administering the survey. If

participants accepted to participate in the survey, the survey link was provided, and a refusal to

participate terminated access to the online questionnaire.

Results

Respondent characteristics

A total of 4,474 participants with a mean age of 32.48 ± 10.76 years from 13 Arabic countries

were included in the current analysis, of which 40.8% were males and 7.6% (330) participants

received at least one dose of COVID-19 vaccines. The majority were married (50.7%), half

held a university degree (50.3%), reported no chronic illnesses (82.7%), were health care pro-

fessionals (HCPs; 40.0%), reported being vaccinated against the COVID-19 infection (27.9%),

had at least one relative who had been infected with COVID-19 (47.5%), had at least one rela-

tive who had died from COVID-19 (33.6%), and knew that there were different types of

COVID-19 vaccines (21.5%) (Table 1).

Psychological vaccination antecedents

Fig 1 indicates that 1.197 (26.7%) participants were confident about the COVID-19 vaccina-

tion, 477 (10.7%) were complacent, 4319 (96.5%) had no constraints, 2185 (48.8%) indulged in

calculation, and 1810 (40.4%) had collective responsibility.

Psychological antecedents to COVID-19 vaccination among the studied

countries

As shown in Fig 2, confidence and collective responsibility were higher in the UAE (59% and

58%), complacency and constraint in Morocco (21% and 7%), and calculation in Sudan (60%).

Egypt had the lowest confidence (15%), Lebanon had the lowest complacency (7.5%), Sudan

had the lowest constraint (1.2%), Iraq had the lowest calculation (36%), and Morocco had the

lowest collective responsibility (25%).
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Bivariate analysis of the 5C domains and the independent variables

Table 2 shows the distribution for each of the 5C domains by the independent variables at the

bi-variate levels.

Confidence. The following variables were found to significantly affect the confidence

domain: male gender (P< 0.001); marital status (P = 0.006); educational level (P = 0.003); pre-

vious history of COVID-19 infection (P< 0.001); relatives died from COVID-19 infection

(P = 0.033); taking annual influenza vaccine (P = 0.007); knowing about the different vaccine

types (P = 0.016); following COVID-19 protective measures (P< 0.001); internet search for

COVID-19 related information (P< 0.001); and vaccine cost (P< 0.001).

Complacency. Complacency was significantly predicted by: educational level (P = 0.011);

being a HCP (P< 0.001); previous history of COVID-19 infection (P = 0.034); knowing about

Table 1. Participant background characteristics.

Variables (n = 4,474)� Number %
(n = 4,474)

Sex

Male 1,825 40.8
Female 2,649 59.2

Age (years) Mean ± SD 32.48 ± 10.76

Marital status

Single 1,804 44.4
Married 2,058 50.7
Divorced 139 3.4
Widowed 60 1.5

Educational status

Pre-university 323 7.2
Technical/ vocational education 129 2.9
University degree 2,243 50.3
Postgraduate degree 1,502 33.7
Other 266 6.0

Have a chronic disease 773 17.3
Be a health care professional 1,789 40.0
Previously infected with COVID-19 1,025 27.9
Relative infected with COVID-19 1,915 47.5
Relative died from COVID-19 1,390 33.6
Received the influenza vaccine 104 26.1
Know the different COVID-19 vaccines 3510 78.5
The best COVID-19 vaccine (n = 330)�

Moderna 24 7.3
Pfizer- BioNTech 194 58.8
Oxford-AstraZeneca 52 15.8
Sinopharm 51 15.5
Sputnik V 9 2.7

Infected with COVID-19 after vaccination 71 21.5
Know the COVID-19 vaccine instructions 184 55.8
Conducted internet search on COVID-19 vaccine 199 60.3
Got COVID-19 vaccine as it is free 207 62.7

�Counts and percentages are presented for the actual number of responders to each variable

https://doi.org/10.1371/journal.pone.0260321.t001
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the different vaccine types (P< 0.001); following COVID-19 protective measures (P = 0.003);

and internet searches for COVID-19 related information (P = 0.02).

Constraints. The COVID-19 related constraint was significantly affected by: being HCP

(P = 0.004); being previously infected with COVID-19 (P = 0.001); and knowing about the dif-

ferent vaccine types (P< 0.001).

Fig 1. Psychological antecedents for vaccination.

https://doi.org/10.1371/journal.pone.0260321.g001

Fig 2. COVID-19 vaccination psychological antecedents in the studied countries.

https://doi.org/10.1371/journal.pone.0260321.g002
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Table 2. Distribution for each of the 5C domains by the independent variables at the bi-variate levels.

Variable Confidence n (%) Complacency Constraints Calculation Responsibility

n (%) n (%) n (%) n (%)

Yes No Yes No Yes No Yes No Yes No

Sex

Male 560

(30.68)

1265

(69.32)

209

(11.45)

1616

(88.55)

58

(3.18)

1767

(96.82)

817 (44.77) 1008

(55.23)

746 (40.88) 1079

(59.12)

Female 637

(24.05)

2012

(75.95)

268

(10.18)

2381

(89.88)

98

(3.70)

2551

(96.30)

1368

(51.64)

1281

(48.36)

1064

(40.17)

1585

(59.83)

P-value <0.001 0.169 0.394 0.007 0.656
Marital status

Single 453

(25.11)

1351

(74.89)

185

(10.25)

1619

(89.75)

70

(3.88)

1734

(96.12)

832 (45.62) 972 (54.38) 733 (40.63) 1071

(59.37)

Married 545

(26.48)

1513

(73.52)

225

(10.93)

1833

(89.07)

68

(3.30)

1990

(96.70)

1037

(50.39)

1021

(49.61)

838 (40.72) 1220

(59.28)

Divorced 35 (25.18) 104 (74.82) 15 (10.79) 124 (89.21) 5 (3.60) 134 (96.40) 57 (41.01) 82 (58.99) 43 (30.94) 96 (69.06)

Widow 27 (45) 33 (55) 4 (6.67) 56 (93.33) 1 (1.67) 59 (98.33) 33 (55) 27 (45) 25 (41.67) 35 (58.33)

P-value 0.006 0.693 0.668 0.011 0.148
Educational status

Pre-university 108

(33.44)

215 (66.56) 46 (14.24) 277 (85.76) 9 (2.79) 314 (97.21) 138 (42.72) 185 (57.28) 129 (39.94) 194 (60.06)

Technical/ vocational education 45 (34.88) 84 (65.12) 16 (12.40) 113 (87.60) 5 (3.88) 124 (96.12) 50 (38.76) 79 (61.24) 53 (41.09) 76 (58.91)

University degree 581

(25.90)

1662

(74.10)

269

(11.99)

1974

(88.01)

83

(3.70)

2160

(96.30)

1063

(47.39)

1180

(52.61)

904 (40.30) 1339

(59.70)

Postgraduate degree 391

(26.03)

1111

(73.97)

119 (7.92) 1383

(92.08)

43

(2.86)

1459

(97.14)

839 (55.86) 663 (44.14) 648 (43.14) 854 (56.86)

Other 71 (26.69) 195 (73.31) 27 (10.15) 239 (89.85) 16

(6.02)

250 (93.98) 93 (34.96) 173 (65.04) 75 (28.20) 191 (71.80)

P-value 0.003 0.011 0.107 <0.001 <0.001
Being a HCP 459

(25.66)

1330

(74.34)

135 (7.55) 1654

(92.45)

45

(2.52)

1744

(97.48)

956 (53.44) 833 (46.56) 815 (45.56) 974 (54.44)

P-value 0.187 <0.001 0.004 <0.001 <0.001
Get COVID 198

(19.32)

827 (80.68) 126

(12.29)

899 (87.71) 55

(5.37)

970 (94.63) 454 (44.29) 571 (55.70) 357 (34.83) 668 (65.17)

P-value <0.001 0.0341 0.001 0.069 <0.001
Relative infected with COVID 503

(26.27)

1412

(73.73)

187 (9.77) 1728

(90.23)

70

(3.67)

1845

(96.34)

938 (48.98) 977 (51.02) 806 (42.09) 1109

(57.91)

P-value 0.06 0.095 0.392 0.361 0.102
Relative died from COVID 342

(24.60)

1048

(75.40)

146

(10.50)

1244

(89.50)

52

(3.74)

1338

(96.26)

741 (53.31) 649 (46.69) 584 (39.42) 806 (60.58)

P-value 0.033 0.937 0.316 0.002 0.395
Getting Flu vaccine 35 (33.65) 69 (66.35) 10 (9.62) 94 (90.38) 5 (4.81) 99 (95.19) 52 (50) 52 (50) 42 (40.38) 62 (59.62)

P-value 0.007 0.587 0.911 0.252 0.049
Knowing different COVID

vaccines

969

(27.61)

2541

(72.39)

337 (9.60) 3173

(90.40)

96

(2.74)

3414

(97.26)

1814

(51.68)

1696

(48.32)

1521

(43.33)

1989

(56.67)

P-value 0.016 <0.001 <0.001 <0.001 <0.001
Best COVID vaccine

Moderna 10 (41.67) 14 (58.33) 2 (8.33) 22 (91.67) 0 (0) 24 (100) 10 (41.67) 14 (58.33) 13 (54.17) 11 (45.83)

Pfizer- BioNTech 69 (35.57) 125 (64.43) 13 (6.70) 181 (93.30) 3 (1.55) 191 (98.45) 117 (60.31) 77 (39.69) 94 (48.45) 100 (51.55)

Oxford-AstraZeneca 8 (15.38) 44 (84.62) 4 (7.69) 48 (92.31) 1 (1.92) 51 (98.08) 30 (57.69) 22 (42.31) 24 (46.15) 28 (53.84)

Sinopharm 25 (49.02) 26 (50.98) 7 (13.73) 44 (86.27) 1 (1.96) 50 (98.04) 29 (56.86) 22 (43.14) 24 (47.06) 27 (52.94)

Sputnik V 0 (0) 9 (100) 1 (11.11) 8 (88.89) 2

(22.22)

7 (77.78) 4 (44.44) 5 (55.56) 1 (11.11) 8 (88.89)

(Continued)
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Calculation. The calculation domain was significantly affected by: gender (P = 0.007);

marital status (P = 0.011); educational level (P< 0.001); being a HCP (P< 0.001); having at

least one relative die due to COVID-19 (P = 0.002); knowing about the different available vac-

cines (P< 0.001); and believing that there was a risk of getting COVID-19 even after vaccina-

tion (P = 0.008).

Collective responsibility. The collective responsibility domain was significantly affected

by: educational level (P< 0.001); working as a HCP (P< 0.001); being previously infected

with COVID-19 (P< 0.001); receiving a yearly influenza vaccine (P = 0.049); knowing about

the different vaccine types (P< 0.001); following COVID-19 protective measures (P< 0.001);

and the availability of free vaccines (P = 0.003).

Determinants for the psychological vaccination antecedents

Table 3 and S1 Table show the regression analyses for the predictors affecting the psychological

antecedents. The significant confidence antecedent predictors were: female gender

(OR = 0.701) (95% CI: 0.592–0.829); age (OR = 1.029) (95% CI: 1.019-1.040); university, post-

graduate and other education (OR = 0.708, 0.609 and 0.502, respectively) (95% CI: 0.519–

0.966, 0.433–0.856 and 0.315–0.800, respectively); previous COVID-19 infection (OR = 0.555)

Table 2. (Continued)

Variable Confidence n (%) Complacency Constraints Calculation Responsibility

n (%) n (%) n (%) n (%)

Yes No Yes No Yes No Yes No Yes No

P-value <0.001 0.596 0.001 0.444 0.256
Getting COVID after vaccination 17 (35.42) 31 (64.58) 6 (12.50) 42 (87.50) 1 (2.08) 47 (97.92) 15 (31.25) 33 (68.75) 20 (41.67) 28 (58.33)

P-value 1 1 0.828 0.008 0.981
COVID vaccine Instructions 64 (51.20) 61 (48.80) 8 (6.40) 117 (93.60) 2 (1.60) 123 (98.40) 61 (48.80) 64 (51.20) 72 (57.60) 53 (42.40)

P-value <0.001 0.003 0.479 0.975 <0.001
Internet search about COVID

vaccine

60 (44.44) 72 (55.65) 23 (17.04) 112 (82.96) 2 (1.48) 133 (98.52) 71 (52.59) 64 (47.41) 64 (47.41) 71 (52.59)

P-value <0.001 0.02 0.345 0.25 0.119
Getting COVID vaccine if free 61 (43.57) 79 (56.43) 18 (12.86) 122 (87.14) 2 (1.43) 138 (98.57) 70 (50.00) 70 (50.00) 71 (50.71) 69 (49.29)

P-value <0.001 1 0.285 0.835 0.003

https://doi.org/10.1371/journal.pone.0260321.t002

Table 3. 5C domain predictors.

Independent Variables Odd Ratio P-value 95% C.I. for Odd Ratio

Confidence

Constant 0.065 <0.001�

Gender (Female)a 1.428 <0.001� 1.206-1.690

Age 1.029 <0.001� 1.019-1.040

Educationb 0.024�

Technical/ vocational education 0.756 0.325 0.433–1.320

University degree 0.708 0.030� 0.519–0.966

Postgraduate degree 0.609 0.004� 0.433–0.856

Others 0.502 0.004� 0.315–0.800

Previously infected with COVID-19 c 0.555 <0.001� 0.450–0.686

Relative infected with COVID-19d 1.264 0.01� 1.057–1.511

Relatives died from COVID-19e 0.803 0.019� 0.669–0.964

(Continued)
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(95% CI: 0.450-0.686); having a relative infected with COVID-19 (OR = 1.264) (95% CI 1.057-

1.511); and having a relative die from COVID-19 (OR = 0.803) (95% CI 0.669–0.964). The sig-

nificant complacency predictors were: having a postgraduate degree (OR = 0.496); (95% CI

0.309-0.799); being a HCP (OR = 0.512) (95% CI: 0.387-0.678); and being previously infected

with COVID-19 (OR = 1.556) (95% CI: 1.171-2.068). The significant constraint predictors

were: being a HCP (OR = 0.518) (95% CI 0.319-0.841); and having been infected with

COVID-19 (OR = 2.309) (95% CI 1.461-3.649). The significant calculation predictors were;

being female (OR = 1.362) (95% CI 1.169-1.586); age (OR = 1.012) (95% CI 1.002-1.021);

Table 3. (Continued)

Independent Variables Odd Ratio P-value 95% C.I. for Odd Ratio

Complacency

Constant 0.144 <0.001�

Educationb 0.045�

Technical/ vocational education 0.705 0.377 0.325–1.531

University degree 0.730 0.138 0.483–1.106

Postgraduate degree 0.496 0.004� 0.309–0.799

Others 0.732 0.306 0.403–1.329

HCPf 0.512 <0.001� 0.387-0.678

previously infected with COVID-19 c 1.556 0.002� 1.171-2.068

Constraints

Constant 0.03 <0.001�

HCPf 0.518 0.008� 0.319–0.841

Previously infected with COVID-19 c 2.309 <0.001� 1.461–3.649

Calculation

Constant 0.348 <0.001�

Sex (Female)a 1.362 <0.001� 1.169-1.586

Age 1.012 0.014� 1.002-1.021

Educationb <0.001�

Technical/ vocational education 0.697 0.188 0.407–1.193

University degree 1.167 0.302 0.870–1.565

Postgraduate degree 1459 0.020� 1.061–2.007

Others 0.757 0.194 0.497–1.153

HCPf 1.268 0.003� 1.082-1.486

Relative died from COVID-19e 1.248 0.007� 1.064-1.463

Collective responsibility

Constant 0.439 <0.001�

Age 1.014 0.005� 1.004-1.023

HCPf 1.594 <0.001� 1.358-1.872

Previously infected with COVID-19c 0.613 <0.001� 0.510-0.736

Relative infected with COVID-19d 1.261 0.005� 1.072-1.482

�Statistically significant
aref; Male
bref; Pre-university education
cref; Not getting COVID
dref: relative not getting COVID
eref; no relative died
fref; No HCP.

https://doi.org/10.1371/journal.pone.0260321.t003
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having a postgraduate degree (OR = 1.459) (95% CI 1.061-2.007); being a HCP (OR = 1.268)

(95% CI 1.082-1.486); and having a relative die from COVID-19 (OR = 1.248) (95% CI 1.064-

1.463). The significant collective responsibility predictors were: age (OR = 1.014) (95% CI

1.004-1.023); being a HCP (OR = 1.594) (95% CI 1.358-1.872); having been infected with

COVID-19 (OR = 0.613) (95% CI 0.510-0.736); and having a relative infected with COVID-19

(OR = 1.261) (95% CI 1.072-1.482).

Discussion

Tools such as the 5C can determine the psychological antecedents toward vaccination and

reveal the reasons behind the poor vaccination uptake and resulting lower acceptance, which

can inform the design of appropriate interventions [23]. Overall, for every ten participants in

this multinational study, about three were found to feel confident about receiving the vaccine,

nine showed no complacency toward the COVID-19 vaccine, five engaged in calculations,

four demonstrated collective responsibility toward the COVID-19 vaccine, and 3.5% of them

indicated constraints.

The 5C psychological antecedents were previously developed in German and English to

measure the vaccines’ psychological antecedents and determinants [23]. Then a protocol on

culturally adapting and using it with other populations and groups was developed by the same

group [36]. Ghazy et al. (2021) [35] then demonstrated that it had satisfactory discriminatory

power to predict the psychological COVID-19 vaccine acceptance antecedents and identified a

cutoff score.

This study found that the highest vaccine confidence was in the UAE, Saudi Arabia, and

Kuwait, and the lowest confidence was in Egypt, possibly because a higher proportion of the

populations in the UAE and Saudi Arabia had received at least one dose of the COVID-19 vac-

cination. However, even though the vaccination data is still unclear, it is reported that only

around 6.5% of the population in Egypt has been fully vaccinated [38]. Five vaccines have been

approved in the UAE; Sinopharm, Pfizer-BioNTech, Sputnik V, Oxford-AstraZeneca and

Moderna [39]; and three have been approved in Saudi Arabia; Pfizer-BioNTech, Oxford-

AstraZeneca, and Moderna [40]. However, five vaccines have been approved in Egypt; Sino-

pharm, Oxford-AstraZeneca, Johnson & Johnson, Sputnik V, and Sinovac [41]. As the popula-

tion confidence discrepancy reflects the confidence in the COVID-19 vaccination and health

authorities, the cultural and economic differences between the Gulf countries and other Arab

countries may possibly affect the confidence of the population. Additionally, confidence is also

affected by public education and awareness efforts that target precautions, focus on infection

reduction, and stress the importance of vaccinations [42]. A recent study by Al-Sanafi & Sal-

lam (2021) [43] found that health care workers in Kuwait had high intentions to take the vacci-

nation, which may have been because of the high number of cases, vaccine availability, the

public education efforts, and the policies imposed by the authorities. Elharake et al. [44] also

found a high acceptance rate in Saudi Arabia for taking the vaccines in health care workers,

with the male workers having a higher vaccination acceptance rate than the female workers,

with reports of trusting the authorities as the main reason. Similar results for high HCP accep-

tance have also been found in Poland and Canada [45, 46]. However, a study on health care

workers in Egypt found that only 3.5% were willing to take the vaccines and 40.9% claimed

that they would not take the vaccine [47].

Complacency was higher in Morocco and Jordan, and lowest in Lebanon. Complacent peo-

ple often believe that vaccination is not important as their immune system is able to protect

them from being infected. It was found that because the Chinese believed that as they were cur-

rently healthy, they did not require the vaccination, which affected their intention to be
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vaccinated [48]. The economic and political instability in Lebanon could also contribute to the

way the people perceive the vaccines and their complacency.

The constraints were higher in Morocco and Iraq. It is possible that there are specific psy-

chological barriers to taking the vaccine as Morocco has vaccinated nearly 46 million people,

with 58.1% of the population being fully vaccinated. Morocco was also ranked the first in

Africa to vaccinate its population as it received more vaccination doses than any other African

country and established many vaccination centers and mobile vaccination teams [38, 49].

Since the beginning of the vaccination drive, Morocco’s government has launched a commu-

nication campaign that provides relevant information and reassurance to encourage people to

get vaccinated [49]. The main barrier to vaccination by the Moroccan people is the European

refusal to acknowledge the Sinopharm and Sputnik V vaccines, which could restrict travel to

Europe for people vaccinated with their doses [50].

The highest calculation was found in Sudan and Egypt, which refers to the weighing up of

the benefits and risks of being vaccinated before making any decision. Sudan and Egypt have

respectively fully vaccinated 1.3% and 8.1% people to date [38]. Amnesty International

reported that there had been poor vaccine information provided in the local media and the

Egyptian authorities, a limited awareness campaign, and a lack of a defined strategy and trans-

parency for vaccine distribution, all of which could be potential reasons for the high calcula-

tion level [51].

UAE was found to have the highest collective responsibility toward the COVID-19 vaccine,

that is, they were found to be more willing to protect themselves and others from being

infected with the COVID-19 virus. The UAE has been promoting social responsibility and col-

lective responsibility through educational and social programs in the past few years, its

national charter also stresses the importance of social commitment and responsibility [52],

and the UAE 2030 Sustainable Development Goals agenda incorporates goals to improve soli-

darity, unity, and social responsibility [53].

The predictors affecting these five psychological antecedents varied; however, they were

mainly related to being male, being of advanced age, educated, being a HCP, having had

COVID-19, or an infected relative or one that died from COVID-19. A preprint study in Arab

countries found that females, middle-aged persons, lower education, and lack of knowledge

regarding vaccine type had negative correlations with vaccine acceptance; while regularly

receiving flu vaccines, working in health facilities, and high rates of COVID-19 infection had a

positive correlation with vaccine acceptance [54]. Results from Turkey and the United King-

dom have found that being male, having a higher educational degree, and having children

affected COVID-19 vaccine acceptance [55], and results from a low-and middle-income coun-

tries’ study found that the willingness of people to be protected from COVID-19 was the main

reason for vaccine acceptance, while the fear of side effects was the main reason for VH [32].

Sallam et al. (2021) [56] conducted a study in Jordan, Kuwait, and other Arab countries and

found that the COVID-19 vaccine acceptance rate was only 29.4%, which was very low com-

pared to 55% in Russia and the United States of America (USA) and 90% in China [57–59].

Khubchandani et al. [60] studied the COVID-19 VH in USA and found that 22% were hesi-

tant, with these differences being related to gender, race, ethnicity, education, and social class.

It was concluded that the high VH was due to belief that political and social factors and pres-

sure were behind the accelerated approval of the COVID-19 vaccines before complete testing

for their efficacy and safety. A systematic review found that there was variability in the

COVID-19 vaccination acceptance between countries with many having an acceptance rate

lower than 60%, which reflects the challenges ahead in controlling the COVID-19 pandemic.

Lower rates were reported in the Middle East, Russia, and Eastern Europe, while higher rates

were reported in East and Southeast Asia. It was concluded that COVID-19 VH has a major
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role in controlling the pandemic, which in turn needs a collaborative response from govern-

ments, policymakers, and the media [61]. Another meta-analysis [62] found a VH of 17% and

a pooled vaccine acceptance of 75%, and identified that the two reasons for vaccine acceptance

were case fatalities and the number of COVID-19 cases, and the most powerful reason affect-

ing the intention to be vaccinated was the people’s trust in the safety of the vaccines provided

in their country.

Soares et al. [63] studied the determinants of VH and found that young age, loss of income

during the pandemic, no intention of taking influenza vaccines, low confidence in the health

care system during the pandemic, the perception of the adequacy measures taken by the gov-

ernment, inadequate information given by health authorities, and a low confidence in the

COVID-19 vaccine safety and efficacy were the main factors affecting the refusal or delay in

taking the vaccine.

In the Arab world, a few studies have focused on COVID-19 VH. For example, in a recent

pre-COVID-19 study conducted in the UAE, 12% of parents showed VH due to concerns

related to the side effects, safety, and multiple injection sites [64]. In another qualitative study,

HCPs in the UAE expressed VH and a need for training [65]. In Kuwait, many HCPs accepted

the COVID-19 vaccine, with the VH concentrated mainly in female HCPs, nurses, and those

working in private facilities [43]. In Egypt, the level of VH in medical students was reported at

46.0% with the main concerns being side effects and the ineffectiveness of COVID-19 vaccine

[66]. In Jordan, El-Elimat et al. [67] conducted an online survey on the willingness to take the

COVID-19 vaccine, and found that 37.4% were willing, 36.3% were unwilling, and 26.3% were

indecisive, with many having a greater vaccine acceptance for the elderly than for themselves.

While vaccine development and availability are necessary to achieve immunity against a

disease such as COVID-19, they are not sufficient. Therefore, reducing the incidence and prev-

alence of COVID-19 requires high vaccine acceptance and coverage to ensure high population

acceptance [68–71].

Strength and limitations

One of the major strengths of the present study was the large sample size and the diversity of

the survey population in terms of the range of countries, age groups, and ethnic and cultural

backgrounds. While a validated Arabic version of the 5C scale was employed to guarantee the

internal consistency of the study results, the use of convenience sampling and the online distri-

bution of the study tool limited the generalization of the study results to the region of interest.

Further, there was a risk of selection bias as it favored only those who had access to the inter-

net, and because a self-reported questionnaire was used to collect the data, the findings may

have been affected by a social desirability bias. Despite the stated limitations, the study findings

were consistent with previous studies that have reported the behavioral factors associated with

COVID-19 VH. More importantly, this study was able to shed light on the overlooked psycho-

logical antecedents of COVID-19 vaccination behavior in Arab countries, which can guide the

development of better policies.

Conclusions

This study found wide variations in the psychological antecedents of COVID-19 vaccination

between the studied Arab countries. The vaccine confidence and collective responsibility were

higher in the countries that had high vaccination rates and lower in the countries that had low

vaccination rates. However, the other psychological parameters (complacency, constraints,

and calculation) differed across the countries that had varying vaccination rates. Gender, edu-

cation, being infected, or having had an infected relative or one that died because of COVID-
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19 were the predictors affecting the five psychological vaccination antecedents. Therefore, gov-

ernment decisions and policies, the media, and health care authorities must play a role in

changing the attitude of the population toward COVID-19 vaccines to ensure optimal vaccine

acceptance.
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50. Africanews Rédaction. Moroccans lament as Sinopharm’s vaccines run up against EU barriers. African-

news. 2021.

51. International Amnesty. Egypt: Haphazard and flawed Covid-19 vaccine rollout fails to prioritize most at-

risk. 2021. Available from: https://www.amnesty.org/en/latest/news/2021/06/egypt-haphazard-and-

flawed-covid-19-vaccine-rollout-fails-to-prioritize-most-at-risk/.

52. UAE National Charter. Vision 2021. 2021.

53. National Committee on Sustainable Development Goals. UAE and the 2030 agenda for sustainable

development; Excellence in implementation. 2017.

54. Qunaibi EA, Helmy M, Basheti I, Sultan I. A high rate of COVID-19 vaccine hesitancy among Arabs:

Results of a large-scale Survey. Elife. 2021; 10: e68038. https://doi.org/10.7554/eLife.68038 PMID:

34042047

55. Salali GD, Uysal MS. COVID-19 vaccine hesitancy is associated with beliefs on the origin of the novel

coronavirus in the UK and Turkey. Psychol Med. 2020:1–3. https://doi.org/10.1017/

S0033291720004067 PMID: 33070804

56. Sallam M, Dababseh D, Eid H, Al-Mahzoum K, Al-Haidar A, Taim D, et al. High rates of COVID-19 vac-

cine hesitancy and its association with conspiracy beliefs: A study in Jordan and Kuwait among Other

Arab Countries. Vaccines. 2021; 9(1):42. https://doi.org/10.3390/vaccines9010042 PMID: 33445581

57. Fisher KA, Bloomstone SJ, Walder J, Crawford S, Fouayzi H, Mazor KM. Attitudes toward a potential

SARS-CoV-2 vaccine: A survey of U.S. adults. Ann.Intern. Med. 2020; 173(12):964–73. https://doi.org/

10.7326/M20-3569 PMID: 32886525

58. Lazarus JV, Ratzan SC, Palayew A, Gostin LO, Larson HJ, Rabin K, et al. A global survey of potential

acceptance of a COVID-19 vaccine. Nat. Med. 2021; 27(2):225–8. https://doi.org/10.1038/s41591-020-

1124-9 PMID: 33082575

59. Pogue K, Jensen JL, Stancil CK, Ferguson DG, Hughes SJ, Mello EJ, et al. Influences on attitudes

regarding potential COVID-19 vaccination in the United States. Vaccines (Basel). 2020; 8(4). https://

doi.org/10.3390/vaccines8040582 PMID: 33022917

60. Khubchandani J, Sharma S, Price JH, Wiblishauser MJ, Sharma M, Webb FJ. COVID-19 Vaccination

hesitancy in the United States: A rapid national assessment. J. Community Health. 2021; 46(2):270–7.

https://doi.org/10.1007/s10900-020-00958-x PMID: 33389421

61. Sallam M. COVID-19 Vaccine hesitancy worldwide: A concise systematic review of vaccine acceptance

rates. Vaccines. 2021; 9(2):160. https://doi.org/10.3390/vaccines9020160 PMID: 33669441

62. Fathalla Aboelsaad IA, Hafez DM, Almaghraby A, Abdulmoneim SA, El-ganainy SO, Hamdy NA, et al.

Systematic review and meta-analysis on COVID-19 vaccine hesitancy. medRxiv.

2021:2021.05.15.21257261.

63. Soares P, Rocha JV, Moniz M, Gama A, Laires PA, Pedro AR, et al. Factors associated with COVID-19

vaccine hesitancy. Vaccines. 2021; 9(3):300. https://doi.org/10.3390/vaccines9030300 PMID:

33810131

64. Alsuwaidi AR, Elbarazi I, Al-Hamad S, Aldhaheri R, Sheek-Hussein M, Narchi H. Vaccine hesitancy and

its determinants among Arab parents: a cross-sectional survey in the United Arab Emirates. Hum. Vac-

cines Immunother. 2020; 16(12):3163–9. https://doi.org/10.1080/21645515.2020.1753439 PMID:

32401612

65. Elbarazi I, Al-Hamad S, Alfalasi S, Aldhaheri R, Dubé E, Alsuwaidi AR. Exploring vaccine hesitancy
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