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Abstract

Background The Health Belief Model (HBM) is a widely utilised framework for understanding vaccination behaviour
against COVID-19. This study assessed the acceptance of COVID-19 vaccine booster doses in Ghana and identified
predictors using HBM domains, including perceived susceptibility, severity, benefits, barriers, self-efficacy, and cues to
action. Additionally, it examined the sources of information about COVID-19 vaccines.

Methods \We employed a cross-sectional quantitative design, using convenient and snowball sampling methods to
recruit participants. Between March 20 and May 10, 2023, 822 Ghanaians completed a predesigned self-administered
online survey via commonly used social media platforms (WhatsApp, Facebook, X (Twitter), and LinkedIn). The study
used a binary logistic regression to predict COVID-19 booster dose acceptance.

Results The respondents had a mean age of 29.3+6.2, with 55.5 being males, 53.0% being single/never married,
93.7% having tertiary education, 83.0% being Christians, 59.1% were healthcare workers, 57.8% residing in urban
areas, 95.5% having no chronic disease, 90.6% reporting negative COVID-19 history, and 78.3% reporting no reported
relative/friend infected with COVID-19. The study showed that 81.1% [95% confidence interval (Cl)=78.4 —83.8%]

of respondents received the COVID-19 vaccine, and 58.3% [95% Cl=54.2 —62.5%)] of respondents were willing to
accept the COVID-19 booster dose. The main reasons for non-acceptance of COVID-19 vaccine booster doses were
personal reasons (41.7%) and experienced side effects or fear of side effects (32.4%). Regression analysis revealed
that perceived benefits and perceived barriers (specifically worrying about serious risk factors) were the significant
predictors of accepting COVID-19 booster doses in Ghana.

Conclusions Many respondents were willing to receive the COVID-19 booster dose. Personal reasons, fear of side
effects, and experienced side effects were the main reasons for refusing COVID-19 booster doses. Perceived benefits
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and perceived barriers predicted COVID-19 booster dose acceptance in Ghana. Policymakers should consider these
factors in designing public health interventions to increase the patronage of COVID-19 booster doses.

Keywords Ghana, COVID-19, Booster dose, Vaccine hesitancy, Health belief model

Background

Since the global pandemic of coronavirus disease 2019
(COVID-19), it has caused devastating effects on indi-
viduals and economies worldwide [1-4]. As of 14 April
2024, there were confirmed 775,335,916 reported cases
of COVID-19 worldwide, while confirmed 7,045,569
persons died from COVID-19 [5, 6]. On 5 May 2023,
the World Health Organization (WHO) declared that
COVID-19 no longer poses a global public health emer-
gency [7].

Despite this declaration, it is important to acknowl-
edge that the virus still causes a threat and can lead to
fatalities if preventive measures, such as vaccination, are
not maintained [1]. As of December 31, 2023, a total of
13.64 billion COVID-19 vaccines have been administered
globally to help reduce the spread of the virus [8]. The
WHO continues to emphasise vaccination as a key strat-
egy for maintaining progress in COVID-19 control, as
outlined in its Strategic Preparedness and Response Plan
for April 2023—April 2025 [9].

Research has shown that COVID-19 vaccine booster
doses effectively combat variants of severe acute respi-
ratory syndrome coronavirus 2 (SARS-CoV-2), the virus
responsible for the disease [10, 11]. As of November 26,
2023, an estimated 5,602,516,381 individuals worldwide
have received at least one dose of the COVID-19 vaccine,
while 2,493,620,878 individuals have received at least one
booster dose [8]. As of April 7, 2024, Ghana has reported
172,075 confirmed cases of COVID-19, resulting in 1,462
confirmed deaths [12]. As of December 31, 2023, approx-
imately 6,691,825 individuals in Ghana have received at
least one COVID-19 vaccine booster [12].

Studies have shown that one of the 10 threats to global
health is vaccine hesitancy (VH), which was widely prev-
alent in the context of COVID-19 vaccination [13-15].
VH is defined as the “delay in acceptance or refusal of
vaccination despite the availability of vaccination ser-
vices” [16]. This attitude represents a threat hindering
progress in combating vaccine-preventable illnesses [17].
Previous studies have identified several predictors of
acceptance of COVID-19 vaccine booster doses, includ-
ing socio-demographic characteristics (such as age, sex,
educational level, and profession), health-related factors
(including vaccination history, chronic illness status, and
previous COVID-19 positive tests), and trust in govern-
ment [18-20]. Also, studies have identified sources of
information about COVID-19 (information from the
Ministry of Health), perceptions towards the COVID-
19 vaccine, and health belief model (HBM) constructs

(perceived susceptibility, severity, and risks of side effects
about COVID-19) as factors influencing the acceptance
of COVID-19 vaccine booster dose [18-20].

Though there are studies in Ghana on the acceptance
of COVID-19 vaccines [21-26], only one study focused
on the acceptance of COVID-19 vaccine booster doses
[18]. Storph and colleagues’ study found that factors such
as being male, testing positive for COVID-19, high trust
in the government, experiencing side effects from primer
dose, and having positive perceptions about COVID-
19 vaccines were predictors of acceptance of COVID-
19 vaccine booster doses [18]. Also, to the best of our
knowledge, no study in Ghana has used the HBM con-
structs to predict acceptance of acceptance of COVID-
19 vaccine booster doses in Ghana. The HBM aids in the
explanation and prediction of individuals’ health-related
behaviours based on their beliefs and attitudes.

Therefore, to bridge this knowledge gap, this study
examined the extent of COVID-19 vaccine booster
doses acceptance and its predictors in Ghana using the
HBM constructs. Also, the study examined the source of
information regarding COVID-19 vaccines and percep-
tions about COVID-19 vaccine booster doses. HBM is
one of the most popular models for analyzing individu-
als” behaviour against vaccination for COVID-19 [27].
The model hypothesises that several variables influence
the individual’s health-related behaviour, such as cues to
action, self-efficacy, perception of susceptibility, severity,
benefits, and barriers [28]. The findings of this study will
inform the development of strategies to enhance accep-
tance of COVID-19 vaccine booster doses in Ghana.

Methods

Study Design and sampling procedure

This study used a cross-sectional study design to examine
the acceptance and predictors of acceptance of COVID-
19 vaccine doses in Ghana. Convenience and snowball
sampling methods were used to select respondents for
this study. A self-administered online survey was cre-
ated using Google Forms and disseminated across vari-
ous social media platforms, including Meta (WhatsApp),
Facebook, X (formerly Twitter), and LinkedIn, by a team
of researchers. Additionally, participants were encour-
aged to share the online survey with their eligible family
members, friends, and colleagues.

The study population is persons aged 18 years or older
residing in Ghana. The study applied specific inclusion
criteria to determine participants’ eligibility. Respondents
were eligible if they were 18 years or older, residents of
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Ghana, had internet access, and provided consent to
participate. Individuals with communication challenges,
such as blindness that could interfere with completing
the questionnaire were excluded.

The Epi Info software was used to estimate the mini-
mum sample size for our study. We based the population
size on Ghana’s estimated population of 30.8 million as
of 2021. An acceptance rate of 50% for the COVID-19
booster dose and a design effect of 2 was assumed, fol-
lowing estimates from a previous study on booster
dose acceptance in Ghana [18]. A 95% confidence level
was applied, resulting in an estimated minimum of 768
respondents. The final sample size included in the study
was 822 participants giving an expected non-response
rate of 15%.

Study setting

Ghana is located in Africa, specifically West Africa. It
shares a boundary with Burkina Faso on the North, Togo
on the East, the Gulf of Guinea on the South, and Cote
d’Ivoire on the West. Ghana is a lower-middle-income
country with 16 administrative regions. Accra is Ghana’s
capital in the Greater Accra region [29]. The Greater
Accra and Ashanti regions are the most populous regions
in Ghana, with estimated populations of 17.7 million and
17.6 million, respectively [29]. In 2023, the Government
of Ghana commissioned the National Vaccine Institute to
develop its vaccine [30].

In Ghana, the Ministry of Health is responsible for
providing policy direction for all stakeholders involved
healthcare delivery across the country [31]. The var-
ied stakeholders involved healthcare delivery in Ghana
include Ghana Health Service (public), faith-based organ-
isations, private not-for-profit organisations, and private
for-profit organisations [32]. In Ghana, the healthcare
system is structured at four levels: tertiary, regional,
district and sub-district levels. Ghana Health Service is
responsible for the provision of primary health care ser-
vices at the regional, district and sub-district levels [33].
At the tertiary level, boards of various tertiary hospitals
ensure the implementation of policies to ensure the pro-
vision of quality care to patients [33].

Description and conceptualisation of variables

Dependent variable

The dependent variable for this study is acceptance of the
COVID-19 booster dose, and it was measured by asking
respondents who had ever received the COVID-19 vac-
cine whether they will receive a COVID-19 booster dose.
The responses were “yes” and “no”. A “yes” response indi-
cates willingness to accept a COVID-19 booster dose,
while a “no” response means unwillingness to accept a
COVID-19 booster dose. The measurement of accep-
tance of the COVID-19 booster dose in this study is
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similar to a previous study in Ghana [18]. Storph et al’s
[18] study among 812 adult Ghanaians evaluated the fac-
tors associated with the acceptability of the COVID-19
booster dose in Ghana.

Independent variables

The independent variables for this study included socio-
demographic characteristics, source of information, and
HBM. The socio-demographic characteristics were age,
sex (male and female), residence (urban and rural), edu-
cation (before tertiary and tertiary), marital status (mar-
ried and non-married), employment status (employed
and unemployed), religion (Christian, Islam, and other),
and chronic disease (yes and no). Regarding the source
of information, respondents were asked whether they
received information regarding the COVID-19 vaccine
from health workers, and the responses were “yes” and
“no” The HBM captures six dimensions: perceived sus-
ceptibility to COVID-19 infection, perceived severity of
COVID-19, perceived benefit of COVID-19 booster, a
perceived barrier to receiving COVID-19 booster doses,
cues to actions, and self-efficacy.

Data collection

The data for this study was collected from 20 March to
10 May 2023. A pre-dsigned questionnaire previously
used by Ghazy et al. [20] was adapted for this study (see
supplementary file 1). The online survey had three sec-
tions. The first section covered the socio-demographic
characteristics of respondents (i.e., age, sex, education,
marital status, religion, employment status, history of
chronic disease, previous COVID-19 infection, COVID-
19 among relatives, and immunocompromising diseases).
The second section addressed participants’ COVID-19
vaccination status, sources of information about COVID-
19 vaccines, and their willingness to receive COVID-19
booster doses, including reasons for any refusal.

The third section included HBM questions, featuring
13 items designed to assess respondents’ perceptions of
COVID-19 infection and booster vaccination. The per-
ceived susceptibility to COVID-19 infection, perceived
severity of COVID-19, and cues to actions had 2 items
each. Also, the perceived benefit of COVID-19 booster
and perceived barrier to receiving COVID-19 booster
doses had 3 items each. In addition, self-efficacy had one
item. According to HBM, behaviour is more likely to hap-
pen among people who may think there will be little or
no obstacles to adopting behaviours, that it will lower the
chance of a negative health outcome, that it will have a
significant negative impact on their health, and if they
think they are vulnerable to it [34].



Eshun et al. BMC Public Health (2024) 24:2673

Statistical analysis

The SPSS (Statistical Package for Social Science Software)
Armonk, NY: IBM Corp version 27.0 was used to analyze
the data of the study. Descriptive statistics, such as fre-
quency and percentages, were used to describe the socio-
demographic characteristics of respondents, the source
of information regarding COVID-19 vaccines, and the
COVID-19 vaccine status of respondents. Pearson’s chi-
square test was used to examine the association between
acceptance of COVID-19 booster doses and respondent’s
socio-demographic characteristics, source of informa-
tion regarding COVID-19 vaccines, and perception of
COVID-19 booster doses respectively. Furthermore, a
binary logistic regression was conducted to evaluate fac-
tors influencing COVID-19 booster dose acceptance. The
dependent variable was COVID-19 booster dose accep-
tance, with two response categories: “Yes” and “No”

Table 1 Socio-demographic characteristics of the studied
sample

Studied variables (n=822) Socio-demographic n (%)
data
Sex Male 456 (55.5)
Female 366 (44.5)
Age (years) Min. - Max. 16.0-61.0
Mean+SD 29.97+6.24
Residence Urban 475 (57.8)
Rural 347 (42.2)
Religion Christian 682 (83.0)
Islam 123(15.0)
Other 17 (2.0)
Traditionalist 7 (0.9)
Jew 1(0.1)
No religion 9(1.1)
Marital status Never married/single 436 (53.0)
Informal/ living together 22 (2.7)
Married 351 (42.7)
Separated 5(0.6)
Divorced 6 (0.7)
Widow 2(0.2)
Education No formal education 2(0.2)
JSS/IHS 1(0.1)
Middle 1(0.7)
SSS/SHS 34(4.0)
Vocational/Technical 12(1.5)
Tertiary 772 (93.9)
Working status Unemployed 85(22.5)
Non-healthcare 51(184)
Healthcare 486 (59.1)
Presence of chronic disease Yes 37 (4.5)
No 785 (95.5)
Previous COVID-19 infection Yes 77 (9.4)
No 745 (90.6)
Having a relative or friend Yes 178 (21.7)
infected with COVID-19 No 644 (783)
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Variables that showed significant associations in the
bivariate analysis were included in the model. The Enter
method in SPSS software was employed, allowing all
selected variables to be simultaneously incorporated into
the model. To assess the strength and precision of the
associations between predictors and willingness to accept
the booster dose, odds ratios (OR) and 95% confidence
intervals (CI) were calculated. Significance was consid-
ered when p<0.05.

Ethical considerations and approval

The study followed ethical guidelines concerning col-
lecting data from human subjects. Ethical approval was
sought and received from the ethical committee of the
High Institute of Public Health, Alexandria University
(IRB number 00013692). The study’s objectives were pre-
sented on the front page of the online survey. Respon-
dents provided written informed consent by selecting
either “I agree to participate” or “I do not agree to par-
ticipate” Only those who selected “I agree to participate”
were allowed to proceed to the online questionnaire. All
participant information was managed confidentially and
anonymously to ensure privacy.

Results

The mean age of the respondents was 29.9716.24,
55.5% were males, 93.7% had tertiary education, 83.0%
were Christians, 59.1% were healthcare workers, 57.8%
resided in urban areas, and 53.0% were single or never
married (53%) (Table 1). The majority of respondents
had no chronic disease (95.5%), no previous history of
SARS-CoV-2 infection (90.6%), and no relative or friend
infected with COVID-19 (78.3%).

Sources of information regarding COVID-19 vaccines
Healthcare workers (62.9%) and social media (61.7%)
were the primary sources of information about COVID-
19 vaccines (Fig. 1). Fewer than half of the respon-
dents (48.3%) cited scientific websites as a source, while
approximately one-fifth relied on relatives or friends
(20.6%) and literature articles (19.0%) for information on
COVID-19 vaccines.

COVID-19 vaccine situation among the studied sample
Table 2 represents the COVID-19 vaccine situation
among respondents. Of the total sample, 81.1% (95%
CI=78.4 — 83.8%) of respondents received the COVID-
19 vaccine. Over half of the respondents (52.2%) had
received a COVID-19 vaccine booster dose. Among the
259 respondents who had not received the COVID-19
vaccine booster dose, 58.3% (95% CI=54.2 — 62.5%) were
willing to receive the COVID-19 vaccine booster dose.
Figure 2 shows that 41.7% of respondents cited per-
sonal reasons for refusing the COVID-19 vaccine booster
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Fig. 1 Sources of information regarding COVID-19 vaccines

Table 2 COVID-19 vaccine situation among the studied sample

Studied variable (n=822) Study
sample

Received COVID-19 Yes 667 (81.1)
vaccine No 155 (18.9)
COVID-19 vaccine status I took the first dose, and only 85(12.7)
(n=667) one dose is required

| took the first dose and wait- 68 (10.2)

ing for the second dose

| took the first dose and will 57 (8.5)

not take the second dose

| took the second dose 457 (68.5)
Received COVID-19 vac- Yes 283 (52.2)
cine booster dose (n=542) No 259 (47.8)
Willing to receive COVID-  Yes 151(58.3)
19 booster dose (1=259)  No 108 (41.7)

dose. Also, 32.4% of respondents were concerned about
potential side effects or feared severe side effects of
COVID-19 vaccine booster dose. Additionally, 9.3% of
respondents felt the pandemic was over, so they did not
need the COVID-19 vaccine booster dose. Other reasons
(Scared or experienced side effects from vaccines, think-
ing vaccination is a political game, seeing that the pan-
demic is over or having personal reasons) were cited by
16.7% of the respondents.

Acceptance of COVID-19 vaccine booster dose was
higher among males than females (54.8% vs. 45.2%); this
sex difference was not statistically significant (P=0.795)
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(Table 3). Respondents who accepted the COVID-19 vac-
cine booster dose were older than those who rejected
the booster dose (31.27%5.38 vs. 30.24+6.63). However,
this difference was not statistically significant (P=0.094)
as well. The COVID-19 vaccine booster dose accep-
tance among respondents in rural areas was higher than
in urban areas (51.2% vs. 49.8%). More respondents in
urban areas rejected the COVID-19 vaccine booster
dose than those residing in rural areas (59.3% vs. 40.7%),
and the difference did not show statistical significance
(P=0.077). Being married was significantly associated
with COVID-19 vaccine booster dose acceptance despite
equal numbers of married and unmarried respondents
who accepted the COVID-19 vaccine booster doses. Edu-
cation, working status, industry, presence of chronic dis-
ease, previous COVID-19 infection, and having a relative
or friend infected with COVID-19 were not statistically
associated with COVID-19 vaccine booster dose accep-
tance. Healthcare workers as a source of information
about COVID-19 vaccination was significantly associ-
ated (P=0.001) with accepting or rejecting the COVID-
19 vaccine booster doses. Most respondents (71.2%)
who received information about COVID-19 vaccines
from healthcare workers accepted the COVID-19 vac-
cine booster dose compared to those who did not receive
information from healthcare workers. Neither social
media, relatives/friends, scientific websites, nor literature
as a source of information about the COVID-19 vaccine
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Fig. 2 Reasons for refusing COVID-19 booster dose

Table 3 Comparison of different characteristics among accepting and rejecting COVID-19 booster dose participants (n=>542)

Variables Socio-demographic data Accepting booster dose (n=434) Rejecting booster dose P
(n=108)
Sex Male 238 (54.8) 61 (56.5) 0.759
Female 196 (45.2) 47 (43.5)

Age (years) Mean+SD 31.27+538 30.24+6.63 0.094
Residence Urban 216 (49.8) 64 (59.3) 0.077
Rural 218 (51.2) 44 (40.7)

Religion Christian 358(82.5) 98 (90.7) 0.107

Islam 66 (15.2) 9(83)
Other 0(23) 1(0.9)
Marital status Married 217 (50.0) 41 (38.0) 0.025*
Non-married 217 (50.0) 67 (62.0)
Education: Before tertiary 24 (5.5) 8(7.4) 0.459
Tertiary 410 (94.5) 100 (92.6)
Working status Unemployed 64 (14.7) 20 (18.5) 0.188
Non-healthcare 51(11.8) 18 (16.7)
Healthcare 319 (73.5) 70 (64.8)
Presence of chronic disease 20 (4.6) 3 (2 8) 0.398
Previous COVID-19 infection 41 (9.4) 5(13.9 0.175
Having a relative or friend infected with COVID-19 99 (22.8) 25 (23.1) 0.941
Source of information Social media 245 (45.5) (53 7) 0.607
Healthcare workers 309 (71.2) 9 (54.6) 0.001*
Relative/Friend 81(18.7) (21 3) 0.534
Scientific websites 228 (52.5) 51(47.2) 0323
Literature articles 84 (19.4) 7(15.7) 0.388

were statistically associated with COVID-19 vaccine

booster dose acceptance.

Perception of COVID-19 vaccine booster doses based on

HBM

With exception to second point of perceived sever-
ity, third point of perceived barriers and cues to action,

all other domains of HBM (i.e., perceived susceptibility,
perceived severity, perceived benefit, perceived barriers,
and perceived efficacy) were significantly associated with
accepting and rejecting COVID-19 vaccine booster dose
(P<0.05) (Table 4).
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Table 4 Perception of COVID-19 vaccine booster doses based on the health belief model
Dependent: vaccination

Accepting booster Rejecting booster P
dose (n=434) dose (n=108)

Perceived I think there is a risk of COVID-19  Strongly disagree/Disagree 29 (6.7) 15(13.9) <0.001*
susceptibility infection Neutral 59 (13.6) 29 (26.9)
Agree/ Strongly agree 346 (79.7) 64 (59.3)
| think COVID-19 variants have Strongly disagree/ Disagree 32(7.4) 11(10.2) 0.017*
higher risk of infection than the  Neutral 88 (20.3) 34 (31.5)
existing strains Agree/ Strongly agree 4(724) 63 (58.3)
Perceived severity I think COVID-19 infection is Strongly disagree/ Disagree 15(3.5) 9(8.3) 0.01*
severe disease Neutral 44.(10.1) 18 (16.7)
Agree/ Strongly agree 375 (86.4) 81 (75.0)
| agree that COVID-19 variants Strongly disagree/ Disagree 27 (6.2) 9(83) 0.154
can cause more severe illness Neutral 71 (16.4) 25(23.1)
than the existing strains Agree/ Strongly agree 336 (77 4) 74 (68.5)
Perceived benefit | belief the COVID-19 vaccines Strongly disagree/ Disagree 8(4.1) 23(21.3) <0.001*
are effective against early circu-  Neutral ( 1 42 (38.9)
lating COVID-19 strains Agree/ Strongly agree 355 (81.8) 43 (39.8)
| belief the COVID-19 vaccines Strongly disagree 16 (3.7) 20(18.5) <0.001*
are effective to extend protection Neutral 37 (85) 39 (36.1)
against COVID-19 infection? Agree/ Strongly agree 381(87.8) 49 (45.4)
| belief the COVID-19 vaccines Strongly disagree/ Disagree 15 (3.5) 19(17.6) <0.001*
are effective against COVID-19 Neutral 54 (12.4) 41 (38.0)
variants Agree/ Strongly agree 365 (84.1) 48 (44.4)
Perceived barriers | think COVID-19 vaccines are Strongly disagree/ Disagree 6(1.4) 10(9.3) <0.001*
safe Neutral 39(90) 46 (42.6)
Agree/ Strongly agree 389 (89.6) 52 (48.1)
| am worried about serious ad- Strongly disagree/ Disagree 104 (24.0) 19(17.6) 0.028*
verse reaction after vaccination Neutral 9(274) 21(194)
Agree/ Strongly agree 1(48.6) 68 (63.0)
I know persons had severe side  Strongly disagree/ Disagree 93 (214) 14(13.0) 0.058
effects after being vaccinated Neutral 86 (19.8) 30 (27.8)
Agree/ Strongly agree 255 (58.8) 64 (59.3)
Perceived Efficacy It is easy for me to get the Strongly disagree/ Disagree 22(5.1) 4(3.7) 0.019*
COVID-19 vaccine if lwantedto  Neutral 26 (6.0) 15 (13.9)
Agree/ Strongly agree 386 (88.9) 89 (82.4)
Cue to action Did you use to have confirmed No 302 (69.6) 75 (69.4) 0.977
or suspected cases in your daily  Yes 132 (30.4) 33 (306)
close contacts?
Do you know about the follow- | don't know 136 (31.3) 37 (34.3) 0.771
ing COVID-19 variants? One types 152 (35.0) 36(33.3)
Two types 69 (15.9) 19(17.6)
Three types 31(7.1) 4(3.7)
Four types 8 (4.1) 6 (5.6)
All types 28 (5.6) 6 (5.6)

Predictors of COVID-19 vaccine booster dose acceptance

Respondents who expressed neutrality regarding con-
cerns over serious adverse reactions showed more
acceptance of the booster vaccine (p<0.001, OR=3.9,
95% CI: 1.83-8.32) (Table 5). Additionally, there was
a marginally significant association between believ-
ing that the vaccines are effective against early circulat-
ing strains and increased vaccine acceptance (p=0.042,
OR=3.56,95% CI: 1.04—12.1). Overall, belief in the safety
of the COVID-19 vaccines was a significant predictor

of COVID-19 vaccine booster dose acceptance, with
respondents who considered the vaccines safe being
much more likely to accept them (p<0.001). The regres-
sion model was statistically significant (p<0.001),
explaining 84.1% of variability with R*=35.0%.
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Table 5 Regression analysis of predictors affecting COVID-19 vaccine booster dose acceptance

Independent variables P OR 95% ClI

Lower Upper
Marital status
Married 0.182 142 0.85 2.38
Non-married (Ref)
Source of information (Healthcare workers)
Yes 0.068 1.64 0.96 2.80
No (Ref)
I think there is a risk of COVID-19 infection 0.581
Strongly disagree/ disagree (Ref)
Neutral 0.987 1.01 032 3.21
Agree/ Strongly agree 0496 1.46 049 4.36
I think COVID-19 variants have a higher risk of infection than the existing strains 0.725
Strongly disagree/ disagree (Ref)
Neutral 0.785 0.85 0.25 2.84
Agree/ Strongly agree 0.521 0.67 0.20 2.25
I think COVID-19 infection is severe disease 0.486
Strongly disagree/ disagree (Ref)
Neutral 0.924 093 0.22 4.02
Agree/ Strongly agree 0448 0.59 0.15 2.29
I believe the COVID-19 vaccines are effective against early circulating COVID-19 strains 0.071
Strongly disagree/ disagree (Ref)
Neutral 0.319 1.89 0.54 6.56
Agree/ Strongly agree 0.042* 356 1.04 12.10
I believe the COVID-19 vaccines are effective in extending protection against COVID-19 infection 0.05*
Strongly disagree/ disagree (Ref)
Neutral 0.106 0.29 0.07 1.3
Agree/ Strongly agree 0.849 0.86 0.18 4.08
I believe the COVID-19 vaccines are effective against COVID-19 variants 0.381
Strongly disagree/ disagree (Ref)
Neutral 0.239 239 0.56 10.14
Agree/ Strongly agree 0.165 296 0.64 13.67
I think COVID-19 vaccines are safe <0.001*
Strongly disagree/ disagree (Ref)
Neutral 0.254 0.457 0.12 1.75
Agree/ Strongly agree 0.257 2.16 0.57 8.19
I am worried about serious adverse reactions after vaccination 0.002*
Strongly disagree/ disagree 0.676 1.15 0.60 2.21
Neutral <0.001* 39 1.83 832
Agree/ Strongly agree (Ref)
I know persons had severe side effects after being vaccinated 0.157
Strongly disagree/ disagree 0.891 0.99 042 233
Neutral 0.070 0.52 0.25 1.06
Agree/ Strongly agree (Ref)
It is easy for me to get the COVID-19 vaccine if | want to 0.299
Strongly disagree/ disagree (Ref)
Neutral 0.178 0.34 0.07 1.63
Agree/ Strongly agree 0.122 0.35 0.10 132

Ref: Reference category

Discussion

This study examined the magnitude of acceptance
of COVID-19 vaccine booster doses and its predic-
tors in Ghana using HBM constructs. The discussion is

organized into these thematic sections: pattern of accep-
tance of COVID-19 vaccine booster doses, COVID-19
vaccination, reasons for refusal of COVID-19 vaccine
booster dose, sources of information about COVID-19
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vaccine, and predictors of acceptance of COVID-19 vac-
cine booster doses.

Prevalence comparison of acceptance of COVID-19 vaccine
booster dose

The study found that the prevalence of acceptance of
COVID-19 vaccine booster dose was 58.3%. The accep-
tance of COVID-19 vaccine booster dose in this study
was higher than those reported in previous studies
conducted in emerging economies, such as Ghana and
Algeria, which ranged between 22.8% and 51.6% [18,
19, 35, 36]. However, the acceptance of COVID-19 vac-
cine booster dose in this study was lower than stud-
ies in developed economies, such as Germany and the
United States of America, which ranged between 81.2%
and 92.6% [37-39]. Several factors may explain these
discrepancies. First, the characteristics of the study par-
ticipants can greatly influence acceptance. The current
study included the general adult population, whereas
previous studies focused on specific groups like univer-
sity students or employees, who may have different levels
of education, access to information, and health literacy
[37]. Variations in evaluation techniques, such as survey
design and question-wording, can also influence reported
acceptance rates. The cultural environment and societal
norms may also influence how respondents interpret
questions concerning vaccine acceptance. Furthermore,
the time of data collection is critical, as public opinions
regarding vaccines can change quickly due to new knowl-
edge, adjustments in vaccine availability, or changes in
government regulations.

Prevalence comparison of COVID-19 vaccine

Also, most respondents (81.1%) had received the COVID-
19 vaccine, which is higher than what was reported in
other studies in Ghana [25, 40]. The difference in the
COVID-19 vaccine uptake could be attributed to several
factors, including sample size, geographical area, and
year of data collection. For example, Forkuo et al’s [25]
study was conducted among 325 outpatient department
attendants at a public health facility in the Bono region
of Ghana in 2021, and it found that 9.8% of respondents
had received the COVID-19 vaccine. Also, Sampene et
al’s [40] found that among 400 adult Ghanaians, 4.5% of
respondents had received the COVID-19 vaccine. This
finding suggests that authorities should enhance public
health initiatives about COVID-19 in order to maintain
recent gains in vaccine uptake. During COVID-19 pub-
lic health initiatives, the public should be educated on the
value of taking booster doses of the vaccine to improve
COVID-19 control.
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Reasons for refusal of COVID-19 vaccine booster dose

The main reasons for refusing the COVID-19 vaccine
booster dose were personal (41.7%), fear of side effects,
and experienced side effects (32.4%). This finding sup-
ports previous studies that found that the experience of
side effects hindered the acceptance of the COVID-19
booster dose [19, 20, 39, 41, 42]. To promote uses of the
COVID-19 booster dose, policymakers should address
the population’s concerns about it, particularly its side
effects, through public health education and promotion.

Sources of information about COVID-19 vaccine

Similar to previous studies [18, 20, 43], this study
revealed that healthcare workers, social media, and sci-
entific websites were important sources of information
about COVID-19. Previous studies have indicated that
right-leaning media outlets contributed to COVID-19-re-
lated misinformation, reflecting the stance of Republican
leadership, which minimised the necessity for govern-
ment interventions to control the virus’s spread [5, 6]. So,
policymakers need to use these sources of information
about COVID-19 to enhance the uptake of COVID-19
vaccine booster doses.

Predictors of acceptance of COVID-19 vaccine booster
doses

Several items of HBM including perceived benefits and
barriers were significantly affecting the willingness to
receive COVID-19 booster doses in Ghana. Respon-
dents who were neutral to the statement “I am worried
about serious adverse reaction after vaccination” were
more willing to receive a COVID-19 booster dose. Thus,
respondents who were uncertain regarding the perhaps
presence of serious adverse reactions after vaccination
were more likely to receive a COVID-19 booster dose.
This finding supports previous studies that found adverse
reactions after COVID-19 vaccination as a barrier to
acceptance of COVID-19 vaccine booster dose [41, 42].
Perceived benefits and thinking that the COVID-19 vac-
cine boosters are safe were also predicting the acceptance
of booster doses. This was also supported by other stud-
ied which found that both perceived benefits and per-
ceived risk factors affecting the choice of participants to
accept booster doses [21, 44].

Limitations of study

This study has some limitations. First, it was cross-sec-
tional, so we cannot establish causality among the vari-
ables of interest. Second, only respondents with internet
access could participate in this study, so the findings
may not represent the entire country. Third, convenient
and snowballing sampling methods were used to recruit
respondents for the study, so the findings may not be rep-
resentative and should be interpreted cautiously. Despite
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these limitations, the study contributes to the limited
studies on the acceptance of COVID-19 booster doses in
Ghana, and it will help policymakers design interventions
to increase the uptake of COVID-19 booster doses in the
country.

Conclusions

This study demonstrated that acceptance of COVID-
19 vaccine booster dose was moderate. Also, the study
highlighted that HBM, specifically the perceived benefits
and barriers to receive COVID-19 vaccine booster doses
were significant predictors of acceptance of COVID-19
vaccine booster doses in Ghana. Policymakers should
consider these factors in designing public health inter-
ventions to increase the patronage of COVID-19 vaccine
booster doses.
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