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Abstract: This study systematically analyzed the literature using the theory of planned behavior (TPB)
as a theoretical framework to examine the influence of its constructs on vaccination intention against
COVID-19. Quantitative studies were searched in PubMed, CINAHL, Web of Science, and Google
Scholar following the PRISMA guidelines. The average rate of COVID-19 vaccination intention was
73.19%, ranging from 31% to 88.86%. Attitude had the strongest association with vaccination intention
(r+ = 0.487, 95% CI: 0.368-0.590), followed by subjective norms (r,. = 0.409, 95% CI: 0.300-0.507), and
perceived behavioral control (r, = 0.286, 95% CI: 0.198-0.369). Subgroup analyses showed that the
pooled effect sizes of TPB constructs on vaccination intention varied across geographic regions and
study populations. Attitude had large effect sizes in Asia, Europe, and Oceania, especially among

beck the adult general population, parents, and patients. Subjective norms had large effect sizes in Asia
check for

updates and Oceania, especially among parents and patients. Perceived behavioral control was the most
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dominant predictor of vaccination acceptance in Africa among patients. These findings suggest that
TPB provides a useful framework for predicting intention to receive a COVID-19 vaccine. Hence,
public awareness and educational programs aimed at promoting COVID-19 vaccination intention
should consider using TPB as a framework to achieve the goal.
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The recent COVID-19 pandemic has posed global challenges and a threat to humanity.
Hence, in March 2020, the World Health Organization (WHO) declared it a pandemic [1].
Nevertheless, the impact of the pandemic was very distressing; as of 19 September 2022,
there were over 609 million confirmed cases of COVID-19 globally, with over 6 million
deaths. However, over 12 billion vaccine doses have been administered [2]. Usually, vaccine
development takes an average of 10 years; however, in the case of COVID-19, several
vaccine candidates entered into clinical trials within 6 months and were conditionally
approved in 10 months [3]. More than 287 potential vaccines are being developed, and
over 102 clinical trials were recently released [4,5]. According to the WHO, on 22 October
2021, there were 322 vaccine candidates in development. Around 40% were in clinical
development (128 vaccine candidates), while 194 were in preclinical development [6].
Despite this success in the development of vaccines, almost one billion people in lower-
income countries remain unvaccinated; only 57 countries have vaccinated 70% of their
population, and almost all of them are high-income countries [7]. The WHO has a target to
Attribution (CC BY) license (https://  reach 70% vaccination coverage as soon as possible, including 100% for those aged over
creativecommons.org/licenses /by / 60 years, health workers, and those with underlying conditions [7]; however, convincing
40/). individuals to accept vaccination against COVID-19 remains a major challenge. Similarly,
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improving vaccination rates, especially booster vaccination among specific groups such as
children, is an immense obstacle in some countries such as China [8].

Vaccine hesitancy, which refers to a delay in the acceptance or a refusal of safe vaccines
despite the availability of vaccination services [9], has been the major barrier to COVID-
19 vaccine acceptance. Previous studies showed that many people were hesitant to get
vaccinated across the world, such as 37.3% in Uganda [10], 64% in Egypt [11], and 23%
in the United States [12]. Limbu et al. [13] also reported an overall vaccination hesitancy
rate for COVID-19 of 33.23%, with the highest rate in France (60.6%), followed by China
(56.4%), South Korea (53.3%), Bangladesh (46.2%), and the United States (43.5%). They
also found that vaccine hesitancy was more prevalent among diabetes patients (56.4%),
while the lowest vaccine hesitancy was reported among healthcare workers (15%). Vaccine
hesitancy is considered one of the greatest threats to the ongoing COVID-19 vaccination
programs and to the progress in tackling the disease [9,14]. In order to achieve a higher
coverage of the vaccines, it is essential to elicit a positive attitude toward the vaccine
amongst individuals and populations [15]. Therefore, it is imperative to identify the causes
of refusal /hesitancy and accordingly make suitable interventions [15]; on the other hand, it
is essential to identify the factors helping in fostering positive intentions toward the uptake
of vaccines. Since vaccination intention, which refers to the intention to take a vaccine when
offered [16], is pivotal to the success of vaccination campaigns to attain herd immunity, it is
essential to understand the factors influencing COVID-19 vaccination intention.

Prior studies showed that COVID-19 vaccination intention ranged from 67% to 91%
across countries such as India, Saudi Arabia, Canada, the United States, and China [17-22].
Various factors are related to willingness to accept the COVID-19 vaccine, including so-
cioeconomic factors [23,24], psychological determinants [25,26], and informational as-
pects such as the role of availability of information and misinformation on vaccination
intention [23-25,27]. Several demographic factors and perception of the disease’s risk have
been found to be associated with COVID-19 vaccination intention [21,22,28]. People’s
perceptions of health risk, that they are more susceptible to infection of the disease, that it
is a serious threat to their health, and that the vaccine will successfully protect them are
more likely to get vaccinated [29]. Similarly, a health provider’s recommendation, which is
a type of subjective norm, may also impact vaccine uptake [30].

Several theories have been used to predict COVID-19 vaccination intention, including
the theory of planned behavior (TPB) [31]. The TPB, proposed by Icek Ajzen as a successor
of the theory of reasoned action [32], is one of the best-supported social psychological theo-
ries in relation to predicting human behavior in different populations and contexts [33-35].
The TPB holds that behavioral intentions are the outcome of a combination of three factors:
attitudes about the behavior, subjective norms (i.e., social influence/pressure on people to
perform or not to perform the particular behavior), and perceived behavioral control (i.e.,
an individual’s perception of their ability to perform the behavior). It has been proposed
as a theoretical guideline to explain the factors influencing various health behaviors in
public health research [36,37]. The basis of the TPB is that we make systematic use of
available information and consider the consequences of our actions before engaging in a
behavior [38]. With a strong intention to carry out a behavior, a person tends to perform
that behavior [38]. According to Ajzen [37], the complexities of the health behaviors can
be successfully dealt with by TPB. Hence, the objective of this systematic review and
meta-analysis was to analyze the literature using the TPB as a theoretical framework to
investigate the role of its constructs in determining the intention to get vaccinated against
COVID-19.

2. Previous Systematic Reviews and Meta-Analyses

Several systematic reviews have already been conducted on vaccination intention
against COVID-19. These reviews analyzed COVID-19 vaccination intentions across gen-
ders [39] and healthcare workers [40], as well as between healthcare workers and the
general population [41]. Two studies conducted rapid reviews, a simplified approach to
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systematic reviews [42,43]. Some studies performed scoping reviews to explore broad
factors such as demographic, social, and contextual factors that influenced the intention
to use COVID-19 vaccines [44]. Patwary et al. [45] performed a rapid systematic review
and meta-analysis to summarize the COVID-19 vaccine acceptance rates and factors asso-
ciated with acceptance in low- and lower-middle-income countries. In a scoping review,
Willems et al. [46] provided some insight into the factors influencing COVID-19 vaccine
hesitancy and the willingness of healthcare workers, including those who care for people
with intellectual disabilities. Wang et al. [47] and Chen et al. [48] estimated the COVID-19
vaccine acceptance rate and identified predictors associated with COVID-19 vaccine ac-
ceptance. Shakeel et al. [49] conducted a systematic review to examine how and why the
rates of COVID-19 vaccine acceptance and hesitancy differ across countries and conti-
nents. Sallam et al. [50] conducted a concise narrative review and provided an updated
perspective on the status of COVID-19 vaccine acceptance rates worldwide. Roy et al. [51]
conducted a systematic review to identify factors influencing COVID-19 vaccine acceptance
and refusal intention. Renzi et al. [52] conducted a meta-analysis to explore the prevalence
of COVID-19 vaccine acceptance with a specific focus on worldwide geographical differ-
ences. Terry et al. [53] conducted a systematic review and meta-analysis of cross-sectional
studies to identify factors associated with public intention to receive COVID-19 vaccines
until February 2021. Alarcon-Braga et al. [54] performed a systematic review to estimate
the prevalence of the intention to vaccinate against COVID-19 in Latin America and the
Caribbean and to explore how it varies across different age groups. In conclusion, prior
systematic reviews mainly focused on narrow topics and rapid, scoping, or narrative re-
views. However, to the best of our knowledge, no systematic review and meta-analysis has
reviewed the literature using TPB as a theoretical framework and addressed TPB's utility
in predicting vaccination intention against COVID-19.

The current study contributes to the literature in several ways. Firstly, to our knowl-
edge, this study represents the first systematic review and meta-analysis of quantitative
studies examining the association between TPB constructs and COVID-19 vaccination inten-
tion. Secondly, this review and meta-analysis identifies the occurrence of the TPB constructs
that are positively associated with behavioral intention to vaccinate against COVID-19.
Furthermore, these results are broken down by year of study, geographical region, and
population type. The subgroup meta-analyses are performed to examine the impacts of
TPB constructs on vaccination intention across geographic regions and study populations.
Thirdly, this study provides an up-to-date and comprehensive review of the latest stud-
ies, including articles published in 2022, and those articles covering booster/third-dose
vaccination intention. Fourthly, this review and meta-analysis also includes the studies
that examined parents’ or caregivers’ intention to vaccinate their young children against
COVID-19. Lastly, we report on the overall vaccination intention rate by types of vaccines
(original shots vs. boosters), country and continent, year, and population type.

3. Methodology

For this systematic review and meta-analysis, we followed the guidelines of the Pre-
ferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) [55,56]. We
searched four databases for articles using the theory of planned behavior to examine
COVID-19 vaccination intentions using key terms such as “theory of planned behavior”
or “TPB”, “COVID-19”, “corona virus”, “booster shot or dose”, “SARS-CoV-2”, and “vac-
cination intention”. The search was conducted from 3 January 2022 to 15 August 2022.
Full-length papers published during December 2019 and August 2022 were retrieved
for analysis.

3.1. Inclusion and Exclusion Criteria

The main inclusion criteria were quantitative studies published in peer-reviewed jour-
nals, written in English, that used the TPB as a theoretical basis to examine the associations
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between TPB constructs and COVID-19 vaccination intention. We excluded qualitative
studies, non-peer-reviewed studies, conference proceedings, and case reports.

3.2. Search Strategy

We conducted a comprehensive search of the published literature using each of the
four selected databases: PubMed (National Library of Medicine), Web of Science (Clarivate),
CINAHL, and Google Scholar. The combinations of key terms and Boolean operators (AND,
OR) that were used to locate studies in each database are presented in Table 1.

Table 1. Search Strategy.

Search Search Terms (Boolean Operators)

# “theory of planned behav*” AND “vaccination intent*” OR vaccine accept*”
AND “COVID-19”

4 “theory of planned behav*” AND “vaccination intent*” OR vaccine accept*”
AND “coronavirus”

# “theory of planned behav*” AND “vaccination intent*” OR vaccine

accept*” AND “SARS-CoV-2”
44 “theory of planned behav*” AND “vaccin®* intent*” OR “vaccin* accept*”

AND “COVID-19” OR “coronavirus” OR “SARS-CoV-2"

Two researchers independently screened the titles and abstracts of the identified
articles. Non-quantitative studies, and the studies not applying the TPB framework for
predicting vaccination intention, were excluded. Full-text articles were obtained for studies
whose titles and abstracts met the inclusion criteria. Then these full-text articles were
evaluated to confirm if they reported the necessary statistics of TPB constructs with respect
to vaccination intention.

PRISMA flow diagram demonstrates the study selection process, the number of
records identified, screened, and excluded, and the reasons for exclusion (see Figure 1). A
total of 1147 records were retrieved from the electronic databases. Of them, 948 records
were removed as duplicates, conference proceedings, qualitative studies, and non-peer-
reviewed articles. A total of 104 articles were excluded after screening the abstracts for
being irrelevant or not examining the relationships between TPB constructs and vaccination
intention. The remaining 95 full-text articles were further assessed for eligibility, and only
43 studies were found eligible for this systematic review and meta-analysis.

3.3. Data Extraction and Analysis

The same two researchers extracted data independently of one another. The following
information was extracted from each study: author’s name, data collection year, publication
year, study objective, study design, participants, sample size, sampling method, measures,
statistical analysis techniques, analytical tools, country where the study was conducted,
statistics (e.g., effect size, odd ratio, means, and standard deviations), and vaccination rate.
We also extracted information on TPB constructs associated with vaccination intention.

Data were analyzed using IBM SPSS Statistics 27 and Comprehensive Meta-Analysis 4.0.
First, characteristics of studies included in the review were summarized using frequencies
and percentages. Average vaccination intention rates were reported by country, sample,
and year of data collection. The prevalence and strengths of TPB constructs that were
significantly related to vaccination intention were presented by year, geographical region,
and population. The effect size metric reported in this meta-analysis was the sample-
weighted average correlation (r,). The included studies used different types of effect sizes,
such as correlation coefficients, multiple regression coefficients, and odds ratios. Odds
ratios were converted into correlation coefficients [57]. When a study neither reported the
odds ratios nor the correlation coefficients, the reported standardized regression coefficients
were used to calculate the effect size [58]. A random effect model was used for the meta-
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Identification

analyses as the samples in the included studies were heterogeneous [59]. The within-
study variation was estimated with a 95% confidence interval (CI) and the between-study
variation was estimated with the maximum likelihood estimator for tau (the standard
deviation of true effect sizes). The Higgins and Thompsons’ [60] I?> was used to assess
heterogeneity. Subgroup analyses on the geographic location (continent) of the study and
sample population were conducted to explore the sources of heterogeneity.

Articles identified through database searching (n=1147)
PubMed (n = 466)
Web of Science (n = 120)
CINAHL (1 = 111)
Google Scholar (n = 450)

Screening

Eligibility

Selection

Studies excluded (1 = 948)
e Duplicates

e Not a quantitative study
o Not peer-reviewed studies
o Conference proceedings

v

v

Studies after removal and

screening (n = 199)

Studies excluded after screening

abstracts (n = 104)

o Not relevant studies

o Full text not available

o Did not examine association
between TPB constructs and
vaccination intention

v

\4

Full text articles accessed for
eligibility (n = 95)

Papers excluded (n = 52)
o Did not report necessary statistics
o Measurement issues

v

y

Studies included in this
systematic review (n = 43)

Figure 1. PRISMA flow diagram showing search strategy and study selection process.

4. Results
4.1. Study Characteristics

Forty-three studies were included in this systematic review and meta-analysis. Twenty-
six of them were published in 2021, sixteen were published in 2022, and one was published
in 2020 (see Table 2). However, most studies (24/43) collected data in 2021, sixteen collected
data in 2020, and one collected data in 2022. Nearly half of the studies (21/43) were con-
ducted in Asia, in contrast to nine in North America, nine in Europe, three in Africa, and
one in Oceania. However, astonishingly, no study was carried out in South America. This
review and meta-analysis included studies from twenty countries, including nine from the
United States, nine from China, and three from India. Forty-one studies were cross-sectional
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in design. The studies included in this review and meta-analysis consisted of 64,359 respon-
dents, with an average sample size of 1496 respondents (standard deviation = 2380.71),
ranging from 69 [61] to 11,141 [62]. The majority of the studies focused on the general adult
population (69.8%), followed by patients (9.2%), students (7%), healthcare workers (4.6%),
parents (4.7%), and factory workers (4.7%).

4.2. Vaccination Intention Rate

The average rate of COVID-19 vaccination intention was 73.19% (SD = 11.63), ranging
from 31% [62] to 88.86% [31]. However, vaccination acceptance for a booster shot was
much higher (85.51%, SD = 2.54) than that for the original shot(s) (72.48%, SD = 11.56).
The vaccination intention appeared slightly higher in Western countries (74.49%) than
in non-Western countries (72.2%). There was no significant difference between US and
Chinese adults in vaccination intention (74.28% versus 75.81%). Vaccination acceptance
rate slightly increased in 2021 (75.89%) from 2020 (72.61%). Vaccine acceptance was higher
among patients (80.4%), followed by students (78.37%), healthcare workers (75.33%), and
the general adult population (72.74%). Vaccine acceptance was lower among parents for
their children (59.15%).

4.3. TPB Constructs Associated with Vaccine Intention

Table 2 presents the frequency of significant relationships between TPB constructs
and COVID-19 vaccination intention. Although all studies included in this systematic
review and meta-analysis used the TPB as the theoretical basis, eight studies focused
on only one or two of its constructs. Thirty-five studies (81.4%) used the TPB in its
entirety. Our results show that people’s attitude toward COVID-19 vaccination was the
most frequently demonstrated TPB construct influencing vaccination intention in thirty-
eight studies (92.68%); however, three studies [63-65] showed an insignificant effect. Two
studies did not include it as a predictor. Subjective norms were significantly associated
with vaccination intention in thirty studies (78.57%), but the association was not statistically
significant in nine studies (21.43%). In one study [66], it was not examined as a determinant.
Perceived behavioral control was found to be directly associated with vaccination intention
in twenty studies (55.56%); however, surprisingly, the association was not statistically
significant in sixteen studies (44.44%). Seven studies did not include it as a model construct.
Eight studies tested an extended TPB by incorporating self-efficacy, which was found to be
a significant predictor of COVID-19 vaccination intention.

A few studies examined the role of moderators and mediators in the relationships
between TPB constructs and vaccination intention. For example, Dou et al. [63] found
that the association between attitude and vaccination intention was significantly stronger
for Chinese males, whereas the association between subjective norms and vaccination
intention was significantly stronger for Chinese females. However, gender difference
was not evident in the relationship between perceived behavioral control and vaccination
intention. One study [67] surveyed Italians and concluded that the effect of subjective
norms on vaccination intention is fully mediated by trust in science. Ekinci et al. [68]
showed that the effect of subjective norms on COVID-19 vaccination intention was partially
mediated by attitude toward COVID-19 vaccines.
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Table 2. Study Characteristics and TPB Constructs Influencing COVID-19 Vaccination Intention.

TPB Construct—Vaccination

Year of Vaccine . Sample Surve i iati
Count Populat P y Intention Association
Author(s) Publication OUMY ntention % opulation Size Year
ATT SN PBC
Almoayad et al. 2022 Saudi 47.43 adult general 487 2021 YES YES NS
[69] Arabia population
An etal. [70] 2021 Vietnam 77.10 student 854 2021 YES NS YES
Anetal. [71] 2021 Vietnam 80.50 patient 462 2021 YES YES YES
Asmare et al. [72] 2021 Ethiopia 64.90 adult general 1080 2021 YES YES YES
population
Barattucci et al. 2022 Italy 83.71 adultgeneral 55 2021 YES YES RNR
[67] population
Berg and Lin [73] 2021 USA 70.60 adult general 350 2020 YES YES NS
population
Breslin et al. [74] 2021 Ireland 66.70 adult general 439 2021 YES NS YES
population
Callow and 2021 USA 88.86 adult general 583 2020 YES YES NS
Callow [31] population
Chu and Liu [75] 2021 USA 82.10 adult general 934 2020 YES YES NS
population
Dou et al. [63] 2022 China 73.00 adult general 405 2021 NS YES YES
population
Drazkowski and 2021 Poland 61.14 adult general 551 2020 YES YES YES
Trepanowski [76] population
Ekinci et al. [68] 2022 USA 69.90 agzguglsngl 1008 - YES YES RNR
Fan et al. [77] 2021 China 75.86 Student 3145 2021 YES NS NS
Goffe et al. [78] 2021 England 62.20 adult general 1660 2020 YES YES NS
population
Guidry et al. [79] 2021 USA 59.90 adult general 788 2020 YES YES NS
population
Hagger and 2022 USA - adult general 479 2021 YES YES YES
Hamilton [80] population
Hayashi et al. 2022 USA - adult general 172 2021 YES NS YES
[81] population
Husain et al. [82] 2021 India 71.50 adult general 400 2021 YES YES YES
population
Irfan et al. [66] 2021 Pakistan - aggguglzgzlrl 754 2020 YES RNR RNR
Kaida et al. [61] 2022 Canada 79.70 patient 69 2021 YES YES RNR
Khayyam et al. 2022 Pakistan . healthcare 680 2021 YES YES YES
[83] worker
Lietal. [62] 2022 Hong Kong 31.00 parent 11141 2022 YES YES NS
Mir et al. [84] 2021 India - adult general 254 - YES YES RNR
population
Ogilvie et al. [85] 2021 Canada 79.80 adult general 4948 2020 YES YES NS
population
Okai and Abekah- dult general
Nkrumah 2022 Ghana 62.70 adutt genera 362 2021 YES NS RNR
[86] population
Patwary et al. 2021 Bangladesh 85.00 adult general 639 2021 NS NS NS
[64] population
Prakash et al. [87] 2022 India 83.54 adult general 228 2021 YES YES NS
population
Qi et al. [88] 2021 China 80.00 patient 350 2021 RNR YES NS
Rosental and 2021 Israel 82.15 student 628 2020 YES NS NS
Shmueli [89]
Rountree and 2021 Treland 70.04 adult general 1995 2020 YES YES RNR
Prentice [90] population
Seddig et al. [91] 2022 Germany - adult general 5044 2021 YES YES NS
population
Servidio 2022 Ttaly 81.40 patient 276 2021 YES YES YES

etal. [92]
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Table 2. Cont.

TPB Construct—Vaccination

Year of Vaccine . Sample Surve i iati
Count Populat P y Intention Association
Author(s) Publication OUMY ntention % opulation Size Year
ATT SN PBC
Shmueli [65] 2021 Israel 80.00 aggguﬁsngl 398 2020 NS YES NS
Steverding et al. 2022 Germany 76.70 adult general 1428 2020 YES YES YES
™ E)S] 4 population
aKer an
Ganchoudhuri 2021 New 82.40 adult general 650 2021 YES NS NS
[94] Zealand population
Twum et al. [95] 2021 Ghana 83.00 ag;‘gﬁ:gifl 478 2021 YES YES YES
Ullah et al. [96] 2021 Pakistan 59.80 agggﬁggﬁl 1034 2020 YES YES YES
Wolff [97] 2021 Norway 76.71 agzguglzgifl 1003 2020 YES YES YES
Yahaghi et al. [98] 2021 Iran 76.80 a;;‘guglsgz‘fl 10843 2021 YES YES YES
Zhang et al. [99] 2021 China 66.60 factory worker 2053 2020 YES YES YES
Zhang et al. [100] 2020 China 72.60 factory worker 2053 2020 YES YES YES
Zhong et al. [101] 2022 China 75.33 nurse 547 2021 YES YES YES
Zhou et al. [8] 2022 China 87.30 parent 1602 2021 YES NS YES

ATT: attitude; SN: subjective norms; PBC: perceived behavioral control; YES: significant; NS: not significant; RNR:
result not reported.

Figures 2-5 display the meta-analytic results and forest plots on the correlations
between TPB constructs (including self-efficacy) and vaccination intention, respectively.
Attitude had the strongest association with vaccination intention, yielding an average
correlation of 0.487 (95% CI: 0.368-0.590). Subject norms had an effect size of 0.409 (95% CI:
0.300-0.507) on vaccination intention. Perceived behavioral control had the smallest effect
size of 0.286 (95% CI: 0.198-0.369). Self-efficacy had an overall effect size of 0.301 (95% CI:
0.025-0.534).

Study name Statistics for each study Correlation and 95% CI
Lower Upper
Correlation limit limit Z-Value p-Value
Almoayad et al. (2022) 0.618 0.560 0.670 15.879 0.000 ]
An et al. (2021a) 0.092 0.025 0.158 2.691 0.007
An et al. (2021b) 0.160 0.070 0.248 3.458 0.001 k
Asmare et al. (2021) 0.271 0.215 0.325 9.121 0.000
Berg and Lin (2021) 0.440 0.351 0.521 8.797 0.000
Breslin et al. (2021) 0.827 0.795 0.854 24,609 0.000 | |
Callow et al. (2021) 0.480 0.415 0.540 12.595 0.000
Chu and Liu (2021) 0.440 0.387 0.490 14.409 0.000
Dou et al. (2022) 0.330 0.240 0.414 6.874 0.000 L
Ekinci et al. (2022) 0.880 0.865 0.893 43.614 0.000 | |
Fan et al. (2021) 0.487 0.460 0.513 29.827 0.000
Goffe et al. (2021) 0.227 0.181 0.272 9.404 0.000 | |
Guidry et al. (2021) 0.550 0.499 0.597 17.326 0.000
Hagger and Hamilton (2022) 0.438 0.363 0.508 10.249 0.000
Hayashi et al. (2022) 0.310 0.168 0.439 4167 0.000 -
Husain et al. (2021) 0.563 0.492 0.626 12.696 0.000
Irfan et al. (2021) 0.419 0.358 0.476 12.235 0.000 |
Kaida et al. (2022) 0.074 -0.166 0.305 0.602 0.547
Khayyam et al. (2022) 0.250 0.178 0.319 6.646 0.000 =
Li et al. (2022) 0.840 0.834 0.845 128.879 0.000 | |
Mir et al. (2021) 0.646 0.568 0.712 12.174 0.000 =
Ogilvie et al. (2021) 0.038 0.010 0.066 2673 0.008
Patwary et al. (2021) -0.032 -0.109 0.046 -0.807 0.420
Prakash et al. (2022) 0.461 0.352 0.558 7.479 0.000 -
Rosental and Shmueli (2021) 0.210 0.134 0.284 5.329 0.000
Rountree and Prentice (2021) 0.320 0.280 0.359 14.802 0.000
Seddig et al. (2022) 0.795 0.785 0.805 77.026 0.000 ..
Servidio et al. (2022) 0.890 0.863 0.912 23.494 0.000
Sieverding et al. (2022) 0.290 0.242 0.337 11.271 0.000 | |
Thaker and Ganchoudhuri (2021a) 0.648 0.601 0.690 19.633 0.000 5
Thaker and Ganchoudhuri (2021b) 0.737 0.700 0.770 24.009 0.000
Twum et al. (2021) 0.443 0.368 0.512 10.373 0.000
Ullah et a. (2021) 0.413 0.361 0.462 14.103 0.000
Wolff (2021) 0.750 0.722 0.776 30.768 0.000 l
Yahaghi et al. (2021) 0.740 0.731 0.748 98.959 0.000
Zhang et al. (2021) 0.050 0.007 0.093 2.266 0.023 I.
Zhang et al. (2020) 0.145 0.102 0.187 6.612 0.000
Zhong et al. (2022) 0.380 0.306 0.450 9.331 0.000 =
Random Pooled 0.487 0.368 0.590 7.136 0.000
Prediction Interval 0.487 -0.387 0.900 —

-1.00 -0.50 0.00 0.50 1.00

Figure 2. Forest plot showing attitude and vaccination intention correlation.
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Study Name Statistics for each study Correlation and 95% CI
Lower Upper
Correlation limit limit ZValue p-Value
Almoayad et al. (2022) 0.510 0.441 0.573 12.380 0.000
An et al. (2021a) -0.029 -0.096 0.038 -0.846 0.397
An et al. (2021b) 0.282 0.196 0.364 6.210 0.000
Asmare et al. (2021) 0.053 -0.007 0.112 1.741 0.082
Barattucci et al. (2022) 0.322 0.268 0.374 11.033 0.000
Berg and Lin (2021) 0.080 -0.025 0.183 1.493 0.135
Breslin et al. (2021) 0.669 0.614 0.718 16.891 0.000
Dou et al. (2022) 0.470 0.390 0.543 10.227 0.000
Drazkowski and Trepanowski (2021) 0.810 0.779 0.837 26.383 0.000
Ekinci et al. (2022) 0.830 0.810 0.848 37.666 0.000
Fan et al. (2021) -0.021 -0.056 0.014 -1.177 0.239
Goffe et al. (2021) 0.193 0.146 0.239 7.956 0.000
Guidry et al. (2021) 0.459 0.402 0.512 13.898 0.000
Hagger and Hamilton (2022) 0.275 0.190 0.356 6.158 0.000
Hayashi et al. (2022) .410 0.277 0.527 5.663 0.000
Husain et al. (2021) 0.530 0.456 0.597 11.759 0.000
Kaida et al. (2022) 0.066 -0.173 0.298 0.537 0.591
Khayyam et al. (2022) 0.120 0.045 0.193 3.137 0.002
Li et al. (2022) 0.630 0.619 0.641 78.247 0.000
Mir et al. (2021) 0.466 0.364 0.557 8.000 0.000
Ogilvie et al. (2021) 0.064 0.036 0.092 4.507 0.000
Patwary et al. (2021) 0.052 -0.026 0.129 1.313 0.189
Prakash et al. (2022) 0.270 0.145 0.386 4.153 0.000
Qi et al. (2021) 0.760 0.712 0.801 18.557 0.000
Rosental and Shmueli (2021) 0.060 -0.018 0.138 1.502 0.133
Rountree and Prentice (2021) 0.220 0.178 0.261 9.982 0.000
Seddig et al. (2022) -0.094 -0.121 -0.067 -6.694 0.000
Servidio et al. (2022) 0.810 0.765 0.847 18.622 0.000
Shmueli (2021) 0.293 0.200 0.380 5.999 0.000
Sieverding et al. (2022) .160 0.109 0.210 6.092 0.000
Thaker and Ganchoudhuri (2021a)  0.561 0.506 0.612 16.134 0.000
Thaker and Ganchoudhuri (2021b)  0.681 0.637 0.720 21.137 0.000
Twum et al. (2021) 0.610 0.550 0.663 15.451 0.000
Ullah et a. (2021) 0.664 0.628 0.697 25.685 0.000
Yahaghi et al. (2021) 0.686 0.676 0.696 87.494 0.000
Zhang et al. (2021) 0.096 0.053 0.139 4.360 0.000 | ]
Zhang et al. (2020) 0.367 0.329 0.404 17.429 0.000 |
Zhong et al. (2022) 0.592 0.535 0.644 15.877 0.000 L
Random Pooled 0.409 0.300 0.507 6.813 0.000 . -
F
-1.00 -0.50 0.00 0.50
Figure 3. Forest plot showing subjective norms and vaccination intention correlation.
Study name Statistics for each study Correlation and 95% CI
Lower Upp
Correlation limit limit Z-Value p-Value
Almoayad et al. (2022) -0.153 -0.239 -0.065 -3.393 0.001
An et al. (2021a) 0.282 0.219 0.343 8.456 0.000
An et al. (2021b) 0.200 0.111 0.286 4.343 0.000
Asmare et al. (2021) 0.328 0.274 0.380 11.177 0.000
Berg and Lin (2021) 0.010 -0.095 0.115 0.186 0.852
Breslin et al. (2021) 0.277 0.188 0.361 5.939 0.000
Dou et al.(2022) 0.460 0.380 0.534 9.971 0.000
Drazkowski and Trepanowski (2021) 0.690 0.644 0.731 19.850 0.000
Fan et al. (2021) 0.280 0.247 0.312 16.126 0.000
Goffe et al. (2021) 0.010 -0.038 0.058 0.407 0.684
Guidry et al. (2021) 0.048 -0.022 0.117 1.346 0.178
Hagger and Hamilton (2022) 0.156 0.067 0.242 3.432 0.001
Hayashi et al. (2022) 0.180 0.031 0.321 2.366 0.018
Husain et al. (2021) 0.328 0.238 0.413 6.786 0.000
Kaida et al. (2022) 0.057 -0.182 0.290 0.464 0.643
Khayyam et al. (2022) 0.230 0.158 0.300 6.093 0.000
Li et al. (2022) 0.360 0.344 0.376 39.775 0.000
Mir et al. (2021) 0.512 0.415 0.597 8.958 0.000
Ogilvie et al. (2021) 0.021 -0.007 0.049 1.477 0.140
Prakash et al. (2022) 0.003 -0.127 0.133 0.045 0.964
Rountree and Prentice (2021) 0.020 -0.024 0.064 0.893 0.372
Seddig et al. (2022) -0.031 -0.059 -0.003 -2.202 0.028
Servidio et al. (2022) 0.750 0.693 0.797 16.076 0.000
Sieverding et al. (2022) 0.220 0.170 0.269 8.443 0.000
Twum et al. (2021) 0.696 0.647 0.740 18.732 0.000
Ullah et a. (2021) 0.627 0.589 0.663 23.647 0.000
YYahaghi et al. (2021) 0.523 0.509 0.537 60.435 0.000
Zhang et al. (2021) 0.086 0.043 0.129 3.903 0.000
Zhang et al. (2020) 0.166 0.124 0.208 7.586 0.000
Zhong et al. (2022) 0.528 0.465 0.586 13.700 0.000
Random Pooled 0.286 0.198 0.369 6.161 0.000
Prediction Interval 0.286 -0.238 0.680

-0.50

Figure 4. Forest plot showing perceived behavioral control and vaccination intention correlation.

We also performed subgroup analyses to explore the sources of high heterogeneity
in the main analyses, in which I exceeded 75% for each effect size, indicating that the
subgroups were very heterogeneous [102]. The breakdown of average effect sizes by
moderators (geographic region and study population) are presented in Tables 3-5. The

regions and study populations.

pooled effect sizes of TPB constructs on vaccination intention varied across geographic
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Study name Statistics for each study Correlation and 95% Cl
Lower Upper
Correlation limit limit Z-Value p-Value
An et al. (2021a) -0.061 -0.128 0.006 -1.782 0.075
An et al. (2021b) 0.461 0.386 0.530 10.682 0.000
Guidry et al. (2021) 0.338 0.275 0.398 9.858 0.000 ]
Patwary et al. (2021) -0.215 -0.288 -0.140 -5.508 0.000 g
Rosental & Shmueli (2021) 0.130 0.052 0.206 3.268 0.001 L g
Rountree & Prentice (2021) -0.050 -0.094 -0.006 -2.233 0.026
Shmueli (2021) 0.194 0.098 0.287 3.905 0.000 =
Thaker & Ganchoudhuri (2021a) 0.699 0.657 0.736 22.011 0.000 |
Thaker & Ganchoudhuri (2021b) 0.795 0.765 0.822 27.595 0.000 | |
Random Pooled 0.301 0.025 0.534 2135 0.033
Prediction Interval 0.301 -0.649 0.884 —

-1.00 -0.50 0.00 0.50 1.00

Figure 5. Forest plot showing self-efficacy and vaccination intention correlation.

Table 3. The Meta-analysis Results of Subgroup Analyses (Attitude-Intention).

Group # of Studies Effect Size (95% CI) Z-Value p-Value Q-Value p-Value 2
Continent

Africa 2 0.3310.28, 0,37] 13.34 0.00 12.92 0.00 92.26
Asia 18 0.65 [0.64, 0.66] 148.90 0.00 6362.99 0.00 99.73
Europe 7 0.63 [0.62, 0.63] 81.05 0.00 1903.42 0.00 99.68
North America 9 0.34[0.32, 0.35] 33.65 0.00 1643.74 0.00 99.51
Oceania 2 0.70[0.67, 0.72] 30.86 0.00 9.57 0.00 89.56
Total within 9932.65 0.00

Total between 1632.95 0.00

Population

Adult general 27 0.58[0.57, 0.58] 129.28 0.00 5941.28 0.00 99.56
Factory worker 2 0.10[0.07, 0.13] 6.28 0.00 9.44 0.00 89.41
Healthcare 2 0.30 [0.26, 0.36] 11.18 0.00 631 0.01 84.15
worker

Parent 1 0.84 [0.83, 0.85] 128.88 0.00 0.00 1.00 0.00
Patient 3 0.53[0.47,0.57] 16.54 0.00 290.81 0.00 99.31
Student 3 0.39[0.36, 0.41] 27.72 0.00 156.97 0.00 98.73
Total within 6404.81 0.00

Total between 5160.79 0.00

Table 4. The Meta-analysis Results of Subgroup Analyses (Subjective Norms-Intention).

Group # of Studies Effect Size (95% CI) Z-Value p-Value Q-Value p-Value 12
Continent

Africa 2 0.25[0.20, 0.29] 10.00 0.00 141.79 0.00 99.29
Asia 19 0.52[0.51, 0.53] 110.42 0.00 3731.04 0.00 99.52
Europe 8 0.17[0.16, 0.19] 19.41 0.00 1318.08 0.00 99.47
North America 7 0.27[0.25, 0.29] 24.25 0.00 1116.75 0.00 99.46
Oceania 2 0.62 [0.59, 0.66] 26.35 0.00 12.51 0.00 92.01
Total within 6320.19 0.00

Total between 1948.53 0.00

Population

Adult general 26 0.41 [0.40, 0.42] 84.38 0.00 5710.76 0.00 99.56
Factory worker 2 0.24 [0.21, 0.26] 15.41 0.00 85.40 0.00 98.83
Healthcare 2 0.35 [0.30, 0.40] 12.93 0.00 94.64 0.00 98.94
worker

Parent 1 0.63 [0.62, 0.64] 78.25 0.00 0.00 1.00 0.00
Patient 4 0.59 [0.56, 0.63] 23.37 0.00 183.86 0.00 98.37
Student 3 —0.01 [-0.04, 0.02] —-0.78 0.43 3.75 0.15 46.61
Total within 6078.42 0.00

Total between 2190.30 0.00
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Table 5. The Meta-analysis Results of Subgroup Analyses (PBC-Intention).

Group # of Studies Effect Size (95% CI) Z-Value p-Value Q-Value p-Value 2
Continent
Africa 2 0.46 [0.42, 0.50] 19.67 0.00 88.76 0.00 98.87
Asia 15 0.38 [0.37, 0.39] 74.76 0.00 1089.85 0.00 98.72
Europe 7 0.09 [0.08, 0.11] 10.06 0.00 663.56 0.00 99.10
North America 6 0.04 [0.01, 0.06] 3.09 0.00 12.08 0.03 58.60
Total within 1854.25 0.00
Total between 1370.10 0.00
Population
Adult general 20 0.27[0.26, 0.28] 51.13 0.00 2838.61 0.00 99.33
Factory worker 2 0.13 [0.10, 0.16] 8.12 0.00 6.78 0.01 85.25
Healthcare 2 0.37[0.32, 0.42] 13.68 0.00 37.62 0.00 97.34
worker
Parent 1 0.36 [0.34, 0.38] 39.78 0.00 0.00 1.00 0.00
Patient 3 0.43 [0.37,0.48] 12.83 0.00 112.90 0.00 98.23
Student 2 0.28 [0.25, 0.31] 18.21 0.00 0.00 0.96 0.00
Total within 2995.92 0.00
Total between 228.44 0.00

In terms of geographic representation, attitude toward COVID-19 vaccine was a
statistically significant predictor of vaccine acceptance in all eighteen studies in a Western
context, but only 87% of the studies reported attitude as a significant determinant in a
non-Western context. Furthermore, 85% of the Asian studies found a significant positive
relationship between attitude and vaccine acceptance, but the association was significant
in all studies conducted in North America, Europe, Africa, and Oceania. In sixteen out of
nineteen studies (84.2%), subjective norms significantly predicted vaccination intention
in Western countries, whereas only 73.9% of the studies (17/23) predicted vaccination
intention in non-Western countries. Only 46.7% (7/15) of the studies in a Western setting
and 61.9% (13/21) in a non-Western setting found a significant influence of perceived
behavioral control on vaccination intention. Perceived behavioral control was found to be a
key factor influencing vaccination intention in Africa. Subgroup analyses also revealed that
effects of TPB constructs on vaccination intention differed by geographic region. Attitude
had large and significant effect sizes on vaccination intention in Asia 0.65 [95% CI: 0.64,
0.66], Europe 0.63 [95% CI: 0.62, 0.63], and Oceania 0.70 [95% CI: 0.67, 0.72]. Subjective
norms had large and significant effect sizes on vaccination intention in Asia 0.52 [95% CI:
0.51, 0.53] and Oceania 0.62 [95% CI: 0.59, 0.66]. While perceived behavioral control did
not have a large impact in other subgroups, it was a significant predictor of vaccination
intention in Africa, with an effect size of 0.46 [95% CI: 0.42, 0.50].

With regard to the study population, attitude predicted intention in all studies, except
three studies that surveyed the general adult population [63-65]. Subjective norms were a
more frequently demonstrated predictor of vaccination intention among patients (100%),
healthcare workers (100%), and factory workers (100%) compared with the general adult
population (82.8%). Interestingly, all three studies that surveyed students revealed an
insignificant effect [70,77,89]. All studies that surveyed healthcare workers [83,101] and fac-
tory workers [99] showed a significant effect of perceived behavioral control on vaccination
intention. Subgroup analyses also showed that the pooled effect sizes of TPB constructs on
vaccination intention varied across different sample populations (see Tables 3-5). Attitude
had large and significant effect sizes on vaccination intention in the adult general popula-
tion 0.41 [95% CI: 0.40, 0.42], parents 0.84 [95% CI: 0.83, 0.85], and patients 0.53 [95% CI:
0.47, 0.57]. Subjective norms had large and significant effect sizes on vaccination intention
in parents 0.63 [95% CI: 0.62, 0.64] and patients 0.59 [95% CI: 0.56, 0.63]. While perceived
behavioral control did not have a large impact in other subgroups, it was a significant
predictor of vaccination intention in the patient subgroup, with an effect size of 0.43 [95%
CI: 0.37, 0.48].

In terms of the study year, attitude was a significant predictor of vaccination intention
more frequently in 2021 (93.8%) than in 2020 (90.9%). On the contrary, subjective norms
were a dominant predictor of vaccine acceptance in fourteen studies (93.3%) in 2020, but
only 66.7% of the studies reported the same in 2021. Similarly, perceived behavioral control
was found to influence vaccination intention more frequently in 2021 (66.7%) than in 2020
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(42.9%). We also performed meta-regressions for data collection date and vaccination
intention; however, none of the results were significant.

Only two studies examined the effects of TPB constructs on vaccination intention for
booster shots. All core TPB constructs were statistically significant, positive predictors of
booster vaccine intentions among Americans [81]. Zhou et al. [8] examined the predictors of
parents’ intentions regarding the COVID-19 booster vaccination for their children. Attitude
and perceived behavioral control were positively associated with parents” intentions.

Two studies focused on parents’ intention to vaccinate their children. Parent’s intention
was stronger if they had higher levels of positive attitudes toward vaccinating their children
and if they reported stronger subjective norms [62]. However, perceived behavioral control
was not a significant predictor of vaccination intention. Zhang et al. [99] found that positive
attitudes toward COVID-19 vaccination, perceived subjective norm (i.e., the perception
that a family member would support them in having their children take up COVID-19
vaccination), and perceived behavioral control to have the children take up COVID-19
vaccination were associated with higher parental acceptability of COVID-19 vaccination.

5. Discussion

Vaccination is recognized as the most successful and cost-effective public health
intervention to combat the ongoing COVID-19 pandemic. Furthermore, it has made a
significant contribution to improving global health by reducing the incidence and deaths of
many infectious diseases [103,104]. Incidentally, despite the availability of vaccines and
mass global drive for vaccination, many people remain hesitant to be vaccinated, are less
inclined to receive booster shots, or are even less likely to vaccinate their offspring [13].
As a result, several countries, including some African countries, have not yet achieved
herd immunity [103]. The World Health Organization also identified vaccine hesitancy
as one of the most critical health threats to the successful implementation of any future
COVID-19-like vaccination program [105].

Several studies employed the TPB to study behavioral intentions to vaccinate against
COVID-19 [65,77,98,106]. From a theoretical perspective, this study was the first systematic
review and meta-analysis of quantitative studies that used the TPB as the theoretical frame-
work to examine its constructs contributing to the intention to vaccinate against COVID-19.
Our findings suggest that the TPB provides a useful framework for explaining and predict-
ing COVID-19 vaccination intention. Thus, public awareness and educational programs
aimed at promoting vaccine acceptance should consider using TPB as a framework with
the focus on attitude, subjective norms, perceived behavioral control, and self-efficacy.

Our findings revealed that the COVID-19 vaccination intention rate was relatively
high (73.19%). This finding corroborates the previous reviews of Wang et al. [47] and
Terry et al. [53], who reported overall vaccine acceptance rates of 73.31% and 73.3%, re-
spectively. Renzi et al. [52] reported a relatively smaller pooled prevalence of COVID-19
vaccination acceptance rate (66%). Alarcon-Braga et al. [54] found a very high vaccination
acceptance (78.0%) among the general population in Latin America and the Caribbean.
These findings indicate that overall vaccination intention rate remained stable and did not
increase from 2020 to 2021. Vaccine acceptance was lower among parents for their children
(59.15%). Thus, information campaigns targeted at parents should focus on communicating
the safety and efficacy of COVID-19 vaccines.

Our findings demonstrate that attitude was the strongest and most frequently demon-
strated TPB construct influencing vaccination intention, followed by subjective norms, and
perceived behavioral control. This finding supports previous research [76,80,97]. However,
our finding also contradicts other studies [72,95,96,99], in which, among the TPB constructs,
perceived behavioral control was the strongest predictor of behavioral intention to vac-
cinate against COVID-19. However, a few studies reported that subjective norms had a
smaller [83,92,96,107] or a larger [98,100,101] effect than other TPB constructs. Interestingly,
attitude was the weakest predictor of vaccination intention in four studies [95,99-101].
Future research should further clarify these mixed findings.
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Possible explanations for these inconsistent findings are that the strength of associ-
ations between TPB constructs and behavioral intention to vaccinate against COVDI-19
may vary across different contexts. For example, our results show that the effects of TPB
constructs on vaccination intention vary across geographic regions and study populations.
While attitude had large effect sizes in Asia, Europe, and Oceania, especially among the
adult general population, parents, and patients, subjective norms had large effect sizes in
Asia and Oceania, especially among parents and patients. Perceived behavioral control was
found to be a key factor influencing vaccination intention in Africa. Our results also confirm
that the association between TPB constructs and vaccination intention varied according
to study population. While attitude predicted intention among the general population,
subjective norms were a stronger predictor of vaccine acceptance among patients and
healthcare workers than the general adult population. Perceived behavioral control was
an influential predictor of behavioral intention to vaccinate against COVID-19 among
healthcare workers. These findings support a need to create messages tailored to specific
target populations. More targeted communication strategies can be developed for the
vaccine-hesitant populations.

Another explanation for the conflicting results may be presented in terms of data
collection year. Our review revealed that subjective norms were a more dominant predictor
of vaccine acceptance in 2020 than in 2021. On the contrary, attitude was a significant
predictor of vaccine acceptance more frequently in 2021 than in 2020. Similarly, perceived
behavioral control was found to influence vaccination intention more frequently in 2021
than in 2020. Therefore, to increase COVID-19 vaccination, people’s belief about the
outcomes of vaccination and their perceptions of ability to control factors that hinder
vaccination intention should be focused on.

Over half of the studies that examined the association between perceived behavioral
control and vaccination intention reported insignificant associations [69,73,91], threatening
the TPB’s utility in predicting vaccination intention. A possible reason for the insignificant
result could be the types of samples used by the studies. For example, perceived behavioral
control had no effect among patients [62] and students [70,77]. Another possible explanation
might be the geographical differences. Our study shows that the influence of perceived
behavioral control was weaker in non-African countries. This warrants further investigation
into the effect of perceived behavioral control on vaccination intention.

To sum up, findings from this investigation provide important insights for public
health interventions on how to increase the coverage of vaccination, which is essential
to reduce the load of DALYs (disability-adjusted life years) due to COVID-19, and to
decrease the mortality rate. As a result of the mass vaccination drive, gradually, the world
is overcoming the hazardous effect of the recent pandemic of COVID-19; but, the recurrence
of similar and even worse pandemic cannot be denied. Hence, this systematic review and
meta-analysis will be helpful to the agencies involved in vaccination, as well as prevention
and control of pandemics.

Vaccination intention is a complicated and multifaceted phenomenon, as well as a
dynamic social process. This entails the existence of cognitive, psychological, sociodemo-
graphic, and cultural factors. Our results suggest that all TPB constructs are useful tools in
promoting vaccination. However, several studies reported statistically insignificant effects
of perceived behavior control and subjective norms on COVID-19 vaccination intention.
This indicates that the predictive utility of the TPB may be different depending on vari-
ous factors, including culture, country, target population, and study context. Our results
also show that the impacts of TPB constructs on vaccination intention are determined
by geographical differences, study population, and study year. Therefore, governments,
policymakers, NGOs, and other stakeholders should consider these factors in develop-
ing interventions aimed at enhancing people’s positive attitudes toward vaccines, their
perceptions of social pressure from their significant others to get vaccinated, and their
perceived ability to get vaccines. Effective communication strategies may include encour-
agement from loved ones and trusted figures such as physicians and religious leaders,
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sharing personal stories, and peer pressure. Minority, lower-income, and less-educated
individuals are disproportionately more susceptible to COVID-19 [107,108]. They also have
lower acceptance, which requires special attention, addressing the effect of their chronic
distrust of health authorities in order to confront the vicious cycle of skepticism. In policy
planning to combat the pandemic, caution should be taken in interpreting and using the
results, since intention or survey responses may not directly predict future behavior [109].
Moreover, opinions may change, especially amid the raging pandemic. Reported clinical
trials incidents or outcomes and subsequent introductions of vaccines or new treatments
would further change people’s minds about getting vaccinated. Hence, policymakers must
review their strategy in definite intervals. Since several factors affect individuals” decision
to accept a COVID-19 vaccine, a holistic educational approach to improve confidence in the
COVID-19 vaccine should be implemented. Moreover, policymakers should develop and
implement targeted education for people with a low level of knowledge that are designed
to increase their self-efficacy (i.e., confidence in their ability to receive the vaccines or to
overcome vaccination barriers). This study reveals that there exist noticeable psychological,
demographic, and geographical disparities in vaccine acceptance. Hence, a country- and
population-specific strategy is required for successful mass vaccination drive and to attain
herd immunity.

This systematic review and meta-analysis identified several important areas for future
research. First, nearly one-fifth of the studies (18.6%) included in this study focused on only
one or two of the TPB constructs. Moreover, only three studies [63,73,78] examined the role
of moderators and mediators in the relationships between TPB constructs and COVID-19
vaccination intention. Thus, future studies should consider extending the TPB model by
incorporating various factors such as mediators, moderators, covariates, and confounders.
Second, the studies included in this systematic review and meta-analysis were conducted
only in twenty countries, mostly in developed or emerging nations, which focused on the
general adult population, patients, students, healthcare workers, parents, and factory work-
ers. Hence, future studies should examine the applicability of the TPB model in predicting
vaccine acceptance using diverse samples from understudied countries. Third, our sys-
tematic review and meta-analysis also showed that only two studies investigated parental
acceptance of COVID-19 vaccination for their children. Hence, more research is needed
to understand the applicability of the TPB model for understanding parental vaccine ac-
ceptance. Fourth, a vast majority of the studies included in our study were cross-sectional
in design. In addition, only two studies [8,80] investigated the associations between TPB
constructs and COVID-19 vaccine acceptance for booster shots. Therefore, more longitu-
dinal studies are needed to gain a better understanding of how TPB predicts vaccination
intention over time. Finally, the subgroup meta-analytic results of the current study need to
be interpreted with caution as the percentage of variability attributed to heterogeneity for
most subgroups remained high, indicating that the samples in the included studies were
heterogeneous. Therefore, future studies should consider performing subgroup analyses or
meta-regression analyses by incorporating other moderating variables.

6. Conclusions

This systematic and meta-analytic review represents an initial attempt to analyze the
literature using the TPB as a theoretical model to examine the influence of TPB constructs on
vaccination intention against COVID-19. Attitude was the strongest predictor of vaccination
intention, followed by subjective norms and perceived behavioral control. However, the
effects of these TPB constructs on behavioral intention to vaccinate against COVID-19 were
moderated by geographic region and study population. These findings provide important
insights for developing health education messages to promote acceptance of vaccination
against COVID-19.
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