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ABSTRACT 

Introduction: Vaccines are one of the most effective tools developed for reducing the 
spread and mitigating the impact of outbreaks such as the COVID-19 pandemic. 
However, vaccination campaigns have been met with hesitancy, fear, and concerns 
about safety, coupled with anti-vaccine messages, which significantly compromise 
willingness to accept the vaccine. This study aimed to examine the factors associated 
with vaccine hesitancy in the Western North Region of Ghana, which had been 
recording low COVID-19 vaccination coverage after several rounds of vaccination 
campaigns. Methods: A cross-sectional survey of 450 unvaccinated or partially 
vaccinated individuals was conducted in the Western North Region of Ghana using a 
multi-stage cluster sampling design. Data were collected with a validated questionnaire 
adapted from the WHO SAGE Vaccine Hesitancy scale. Descriptive statistics, 
bivariate and multivariate logistic regression were employed to identify factors 
associated with COVID-19 vaccine hesitancy. Ethical approval was obtained from the 
Ghana Health Service Ethics Review Committee. 
Results: Out of the 450 participants in the Western North Region of Ghana, 60.22% 
demonstrated COVID-19 vaccine hesitancy. The study population was predominantly 
female (61.6%), self-employed (53.1%), and rural-dwelling (72.0%). Bivariate analysis 
revealed significant associations between hesitancy and both employment status 

(p<0.001) and educational attainment (p=0.035). The multivariate model identified 
three independent predictors: compared to no formal education, primary (aOR=2.92; 
95% CI:1.37-6.22) and secondary education (aOR=2.17; 95% CI:1.04-4.50) 
significantly increased odds of hesitancy. Conversely, self-employment reduced odds 
by 40% versus unemployment (aOR=0.60; 95% CI:0.38-0.93), and urban residence 
reduced odds by 36% versus rural areas (aOR=0.64; 95% CI:0.40-1.00). Primary 
concerns driving hesitancy were side effects (33.54%) and concerns on fertility 
(31.06%). Despite high information exposure (96.2%), mainly through television 
(67.90%) and radio (20.32%), this did not translate to high acceptance. Notably, 42.7% 
preferred home-based vaccination, suggesting accessibility remains a crucial barrier. 
Conclusion: This study reveals that COVID-19 vaccine hesitancy in the Western 
North Region of Ghana is influenced by concerns regarding side effects, fertility, and 
sociodemographic factors such as education and employment. Effective 
communication and community-based strategies are essential to address 
misinformation and improve vaccine confidence and acceptance.  
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Introduction 

The COVID-19 outbreak began in December 2019 

in Wuhan, China, when several people were 

diagnosed with pneumonia, the cause of which was 

unknown. The causative agent for the disease 

(Coronavirus disease 2019 or COVID-19) was later 

identified as severe acute respiratory syndrome 

coronavirus 2 (SARS-CoV-2). The COVID-19 

pandemic has taken a tremendous toll on the social 

and economic progress of several nations worldwide 

[1]. To limit the spread of COVID-19 and its impact, 

it is necessary to protect the population by achieving 

herd immunity. A safer way to do this, as 

recommended by the WHO, is through vaccination 

[2]. 

Vaccines constitute one of the most successful public 

health measures against pandemics and viral 

outbreaks [3,4]. According to Z. Al-Mansour et al. 

(2017), millions of lives have been saved because of 

the substantial contributions of vaccines to the 

elimination of global diseases [5]. Despite the 

benefits of vaccines, some people do not accept 

them, or it takes them some time to be convinced to 

be vaccinated. This behaviour, which is known as 

vaccine hesitancy, has been defined by the WHO as 

“delay in acceptance or refusal of vaccination despite 

availability of vaccination services. Vaccine 

hesitancy is complex and context-specific, varying 

across time, place, and vaccines. It is influenced by 

factors such as complacency, convenience, and 

confidence.” [6]. 

Complacency, convenience, and confidence form 

the “3Cs” model, according to the WHO EURO 

Vaccine Communications Working Group in 2011 

[7]. Complacency refers to the perceived low risk of 

the disease for which the vaccine is being given and 

the need for vaccination; convenience is about access 

and availability, while confidence indicates trust in 

the safety and effectiveness of the vaccine as well as 

the competence of the health system delivering the 

vaccine [6,8]. 

Hesitancy against vaccines occurs in both developed 

and lower-middle-income countries [8,9]. It has also 

been found to fluctuate globally depending on the 

time of assessment. Several factors influence or 

determine vaccine hesitancy, among which are 

religion, education, gender, apprehensions relating 

to side effects of the vaccines, trust in the health 

system, among others [8,9]. 

A review of the literature shows varying results 

regarding the role of socio-demographic factors on 

vaccine hesitancy. For example, Troiano and Nardi 

found different results regarding the influence of 

socioeconomic variables such as age, education, and 

income [9]. A study by Arce et al. also revealed 

mixed evidence on the effect of gender, education, 

and age in lower-middle-income countries (LMICs) 

on vaccine hesitancy [8]. The influence of ethnicity 

has also been found to be different in the literature, 

while Troiano and Nardi concluded that blacks or 

Africans were more vaccine-hesitant, contrary 

evidence was presented by Arce et al [8,9]. 

Low perceptions of the risk of being infected with 

COVID-19 and low mortality from the disease in 

Africa as compared to other developed countries, are 

also contributory factors to vaccine hesitancy on the 

continent [10]. The level of knowledge about 

COVID-19 vaccines (which can be linked to sources 

of information such as government, traditional and 

social media, and frequency of contact with these 

sources) also influences the rate of their uptake. 

Mistrust towards a government can negatively affect 

the reception of health information and education on 

COVID-19 disease, and requests by government 

officials to the citizenry to get vaccinated [6,11,12]. 

As of March 2022, approximately 40% of the global 

population had not received a single dose of any of 

the COVID-19 vaccines [13]. Within the same 

period in Ghana, only 14.4% had been fully 

vaccinated [14]. The Western North region has been 

recording low COVID-19 vaccine coverage after 

several rounds of vaccination campaigns – as at 

November 2022, 337,213 (48.3%) of the eligible 

population had received only the first dose of the 

COVID-19 vaccine and only 277,698 (39.8%) were 

fully vaccinated out of the eligible population of 

697,564 [15]. 

Though there have been some studies that have 

looked at vaccine hesitancy in Ghana [16,17]. To the 

best of our knowledge, no studies have examined 

vaccine hesitancy in any particular region in the 

country. We conducted this study to examine the 

factors that contribute to COVID-19 vaccine 

hesitancy in the Western North region of Ghana to 

inform policy and strategies for improving vaccine 

uptake. 
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Methods 

Study design and population 

A cross-sectional survey was conducted in all nine 

(9) districts in the Western North Region of Ghana 

(Sefwi Wiawso, Bibiani-Anhwiaso-Bekwai, Aowin, 

Bia-West, Juaboso, Akontombra, Bia-East, Bodi 

and Suaman). The study was designed to assess 

factors influencing COVID-19 vaccine hesitancy, 

guided by a systematic review of existing literature. 

Key factors that were identified included trust in 

healthcare systems, exposure to misinformation, and 

sociodemographic barriers, which informed the 

development of the research instrument. 

The survey instrument was adapted from the WHO 

SAGE Vaccine Hesitancy Scale [18–20], selected for 

its validated assessment of vaccine-related attitudes 

and behaviours. To ensure contextual relevance, 

modifications were made to question wording, 

response options, and language to align with local 

dialects, literacy levels, and cultural beliefs. 

Additional constructs from the USAID COVID-19 

Vaccine Hesitancy Report [21–24] were 

incorporated to capture region-specific factors such 

as religious influences, healthcare accessibility, and 

trust in local providers. 

The adapted questionnaire was pretested in two 

districts (Asawinso in Sefwi Wiawso and Bonsu 

Nkwanta in Juaboso) with a sample of 

20 participants to evaluate clarity, comprehension, 

and reliability. Ambiguous questions were refined, 

and internal consistency was confirmed. Final 

adjustments were made to optimise question 

structure before full-scale deployment. The finalised 

questionnaire was administered to respondents by 

trained research assistants in each of the nine (9) 

districts in October 2022. 

Study settings and participants 

The study was conducted in the Western North 

Region of Ghana. Western North is one of the six (6) 

regions created in 2019.  The region shares borders 

with Côte d’Ivoire to the West, the Central region to 

the Southeast, and the Ashanti, Ahafo and Bono 

regions to the North [25,26]. Different groups of 

people periodically move into the area to work on 

cocoa farms. The population of the Western North 

Region is approximately 898,540 [27]. 

The Western North Region of Ghana has a tropical 

rainforest climate, characterised by temperatures 

between 25°C and 30°C and an annual rainfall of 

1,200–1,780 mm, which supports extensive 

agriculture, primarily cocoa farming [28]. The 

Region’s fertile land attracts diverse ethnic groups, 

which is a key sociodemographic variable included 

in our analysis to assess its influence on vaccine 

attitudes and helps in the generalisability of this 

research. The economy is primarily agrarian, reliant 

on cocoa and timber, which influences seasonal 

mobility and access to health services. Critically, the 

region faces significant healthcare access challenges, 

including a doctor-to-patient ratio of 1:25,000 and a 

nurse-to-population ratio of 1:1,750 [29]. These 

contextual factors of ethnicity, occupation, and 

healthcare access were operationalised as 

independent variables in our survey to explicitly test 

their hypothesised impact on vaccine uptake, a 

relationship highlighted as critical in prior literature 

[30]. Administratively, the region is divided into 

nine districts (Bibiani-Anhwiaso-Bekwai, Sefwi 

Wiawso, Aowin, Sefwi Akontombra, Suaman, 

Bodi, Juaboso, Bia West, and Bia East), which 

served as the clusters for our sampling framework, 

with 119 subdistricts. The region has 16 hospitals, 26 

health centres, 31 clinics, 238 CHPS compounds, 

and 24 maternity homes, all contributing to public 

health services such as vaccinations [25]. 

Vaccination services are delivered through two 

primary channels: (1) facility-based appointments 

and (2) house-to-house campaigns supported by 

community volunteers. 

 Inclusion and exclusion criteria 

The inclusion criteria for the study were: 

1. Persons eligible to receive the vaccine as 

prescribed by the Ghana Health Service, 

e.,15 years and above, including pregnant 

women, AND 

2. People who could read and/or understand 

local languages (Twi and/or Sefwi) or 

English AND 

3. People who had either not been vaccinated 

at all or had not received the full dose of any 

of the COVID-19 vaccines. 

 We excluded persons with cognitive or mental 

impairments, those who were severely ill during the 

data collection period or participants of a similar 

ongoing study. 

Sample Size Determination 

The required sample size was determined using the 

Cochran formula [31]: 
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Using a reliability confidence level of 95% (Z score 

of 1.96) and a 5% margin of error, an estimated 

sample size of 385 was calculated. Adjusting for a 

15% non-response rate, as adopted by [16] yielded a 

minimum sample size of 443 participants. Four 

hundred and fifty (450) participants were eventually 

recruited for the study. 

Sampling and data collection procedures 

A multi-stage cluster sampling design was employed 

to ensure a representative sample across the region’s 

nine districts. This design was chosen to account for 

the dispersed and heterogeneous population 

distribution. All nine districts in the region were 

included in the study. 

Stage one: Two sub-districts (clusters) were 

randomly selected from each of the nine districts 

using simple random sampling, yielding 18 

clusters. This ensured proportional geographic 

representation at the district level. 

Stage two: In each selected sub-district, one 

community was randomly selected. 

Stage three: In each selected community, 

participants were chosen using a systematic 

sampling method with a random start, following the 

independent selection of clusters. Data collection 

commenced at a central, pre-identified location (the 

chief’s palace or, if absent, the assemblyman’s 

house). This method was applied consistently to all 

the selected communities to ensure uniformity. 

From this point, interviewers systematically selected 

every third household to the right (a sampling 

interval of k=3), a technique aimed at minimising 

selection bias and providing households with an 

equal chance of being chosen. 

Within-household selection: In households with 

multiple eligible individuals, one respondent was 

selected using a lottery method (simple random 

sampling) to prevent interviewer selection bias. 

Data collection continued in this manner within 

each selected community in each cluster until a 

target sample of 25 participants per community/ 

Subdistrict was reached. If necessary, the sampling 

extended to the nearest adjacent community to fulfil 

the quota, ensuring no cluster was 

underrepresented. The list of selected sub-districts is 

provided in Appendix A. 

Variables 

The dependent variable was vaccine hesitancy 

(yes/no). This was assessed by inquiring about 

participants’ COVID-19 vaccination status: 

vaccinated (ie, received at least 1 dose) vs 

unvaccinated. For analytical purposes, these 

responses were dichotomised into two categories: 

Non-hesitant (vaccinated) were participants who 

selected “Yes”, and hesitant (unvaccinated) were 

participants who selected “No”. This categorisation 

aligns with established research methodologies, 

where any indication of uncertainty or reluctance is 

classified as vaccine hesitancy. Such an approach is 

consistent with previous studies on vaccine 

acceptance and hesitancy [32]. 

The selection and the categorisation of the 

independent variables were guided by the WHO 

SAGE working group’s vaccine hesitancy 

determinant matrix [20]. This framework was 

chosen as it provides a comprehensive, 

internationally validated model of the multifaceted 

factors influencing vaccine uptake. This framework 

classifies determinants into two primary categories: 

contextual, individual and group influences, and 

vaccine/vaccination-specific issues. Given the 

unique circumstances of the COVID-19 pandemic, a 

fourth category, disease-specific influences, is also 

considered. 

Individual influences (sociodemographic): 

• Age: Participants’ ages were recorded and 

categorised into groups (e.g., 15–17 years, 

18–25 years, etc.). Age can influence vaccine 

perceptions due to generational differences 

in health beliefs and information access. 

• Gender: The study collected data on 

participants’ gender (male or female). 

Gender roles and norms within the 

community may affect health-seeking 

behaviours and vaccine acceptance. 

• Education Status: Educational attainment 

was categorised (e.g., None, Primary, JHS, 

Secondary, Tertiary). Education level often 

correlates with health literacy, impacting 

understanding and acceptance of 

vaccination. 

• Employment Status: Participants’ 

employment situations were noted (e.g., 

Government employed, Self-employed, 

Unemployed). Employment can influence 

access to health information and services, as 

well as perceptions of vaccine necessity. 
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• Marital Status: Marital status was recorded 

(e.g., Married, Single, Won’t say). Marital 

dynamics can affect decision-making 

processes regarding health interventions. 

• Place of Residence: Participants’ living areas 

were classified (e.g., Urban, Peri-urban, 

Rural). Geographic location can impact 

vaccine accessibility and exposure to health 

campaigns. 

Other variables 

• Information on COVID-19 Vaccination: 

Participants were asked if they had received 

information about COVID-19 vaccination 

(Yes, No). Access to accurate information is 

crucial in shaping vaccine perceptions and 

addressing misconceptions. 

• Sources of Information: The study identified 

where participants received their 

information (e.g., Radio, Television, 

Community Information Centres, social 

media). The credibility and nature of these 

sources can significantly influence vaccine 

attitudes. 

• Religious Beliefs: The study considered the 

impact of religious beliefs on vaccine 

acceptance. Some religious doctrines or 

leaders may influence followers’ decisions 

regarding vaccination. 

Vaccine/vaccination-specific issues: 

• Reasons for Hesitancy 

• Perceived Vaccine Side Effects: Concerns 

about potential side effects were 

documented. Personal or communal 

experiences with vaccine side effects can 

deter individuals from getting vaccinated. 

• Perceived vaccine efficacy: Beliefs about the 

vaccine’s effectiveness were explored. 

Doubts about efficacy can lead to hesitancy 

or refusal. 

• Trust in health staff administering the 

vaccine: Participants’ trust levels in 

healthcare providers were assessed. Trust in 

the competence and intentions of health 

workers can affect vaccine uptake. 

• Preferred vaccination sites: Preferences for 

vaccination locations (e.g., Home visits, 

Health facilities, Workplaces) were 

recorded. Convenience and comfort with the 

vaccination setting can influence willingness 

to get vaccinated. 

Data management and analysis 

The dataset was cleaned in MS Excel. The cleaned 

dataset in an Excel spreadsheet named “final 

dataset” was imported into Stata version 14. All the 

variables were then encoded to assign variable labels 

and value labels for easy analysis. 

Descriptive statistics were used to summarise the 

data and the demographic characteristics of the 

respondents. A multivariate logistic regression 

analysis test was run to assess the relationships 

between the socio-demographic characteristics and 

hesitancy towards the COVID-19 vaccines. 

Responses were compared for various socio-

demographic characteristics by the dependent 

variable: vaccinated vs unvaccinated (hesitant), 

according to the vaccination hesitancy category as 

adopted by Chacón-Labrador et al.  (2024) [32]. 

A total of 596 individuals were assessed for eligibility 

and approached for participation. Of these, 20 

individuals (3.4%) declined to provide consent or 

assent and were excluded, resulting in 576 

participants who were enrolled and interviewed. 

Data cleaning and preparation were conducted on 

the dataset of 576 participants to ensure reliability for 

statistical analysis. This process identified 126 cases 

(21.9% of enrolled participants) with missing data for 

one or more variables critical to the planned 

multivariate regression. Given that the primary 

analysis required complete data for all covariates, a 

complete-case analysis (listwise deletion) was 

implemented [33], resulting in a final analytic 

sample of 450 participants. The pattern of missing 

data was reviewed and determined to be random and 

unsystematic, suggesting that its removal was 

unlikely to substantially bias the parameter 

estimates.          

Ethical considerations 

The study received ethical clearance from the Ghana 

Health Service Ethics Review Committee (GHS-

ERC) under reference number GHS-ERC 

016/08/22. To safeguard privacy and 

confidentiality, all responses were collected 

anonymously. No identifying information (such as 

names, phone numbers, or addresses) was linked to 

the dataset. Participants were assigned unique codes 
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to maintain anonymity and ensure secure data 

handling. 

Results 

Sociodemographic characteristics 

Table 1 shows the background characteristics of 

study participants. The analysis included 450 eligible 

participants who reside in the Western North Region 

of Ghana. One-third of the respondents (149/450, 

33.11%) were aged 15-24 years, and 145/450 

(32.22%) were 25-29 years, with a median age of 29 

years and an inter-quartile range ( Q3 (40) – Q1 (23)) 

of 17 years. The majority (277/450, 61.6%) of the 

respondents interviewed were females.  In terms of 

the level of education, those without any formal 

education were 15.6% (70/450), while most had 

attained junior high school level, 36.2% (163/450), 

closely followed by secondary education, 25.5% 

(115/450). The majority of participants were self-

employed (53.1%, 239/450), single 

(60.7%,  273/450), and living in rural areas (72.0%, 

324/450) (Table 1). 

Sixty per cent (271/450) of the respondents were 

hesitant to receive the COVID-19 vaccine.  The 

bivariate analysis identified key sociodemographic 

factors associated with vaccine hesitancy. 

Employment status demonstrated a statistically 

significant association (p<0.001), with hesitancy as 

was educational (p = 0.035). Conversely, no 

statistically significant associations were found with 

age, gender, marital status, or place of residence 

(Table 2). 

Sociodemographic factors associated with 

COVID-19 vaccine hesitancy 

The multivariate logistic regression analysis (Table 

3), adjusting for all other variables in the model, 

identified three factors as independent predictors of 

COVID-19 vaccine hesitancy. Compared to those 

with no formal education, the odds of hesitancy were 

significantly higher among respondents with 

a primary (aOR = 2.92; 95% CI: 1.37–6.22; 

p=0.006) or secondary (aOR = 2.17; 95% CI: 1.04–

4.50; p=0.038) education.Conversely, self-

employment was associated with significantly 40% 

reduced odds of hesitancy compared to being 

unemployed (aOR = 0.60; 95% CI: 0.38–0.93; 

p=0.021). Urban residence was also a significant 

protective factor, with urban dwellers having 36% 

lower odds of being hesitant than rural residents 

(aOR = 0.64; 95% CI: 0.40–1.00; p=0.049). 

Age, gender, marital status, and prior information 

on the vaccine were not independently associated 

with hesitancy in the final model (Table 3). 

Reasons for rejecting the vaccine (hesitancy) 

Regarding reasons for not taking the COVID-19 

vaccine, approximately one-third (33.54%) of 

responses were attributed to concerns about the 

vaccine’s side effects. About 31% had concern or fear 

of inability to give birth after vaccination, while 8.7% 

of them had no reason for doing so. Less than 1% of 

them lack trust in health staff administering the 

vaccine, and about 2.4% attribute their hesitancy to 

religious beliefs (Figure 1). 

Sources of information on COVID-19 vaccination 

Almost all respondents (96.2%) had heard some 

information about the COVID-19 vaccination 

campaign (Figure 1), with television and radio 

stations being the major sources of information 

(67.90% and 20.32% respectively). One-on-one with 

health workers, family/friends and social media 

each constituted less than 5% of the sources of 

information (Figure 2). 

Likelihood of getting vaccinated and information 

that could potentially improve vaccine 

Out of the total respondents, 25.83% (70/271) were 

very likely to accept the COVID-19 vaccine when it 

is made available to them, 11.44% (51/271) were 

somewhat likely while 33.21% (90/271) of them 

were not sure whether they would take the vaccine 

or not and 18.08% (49/271) were very unlikely to 

take the COVID-19 vaccine (Figure 3.1). When 

asked what information they would need which 

when provided, is likely to make them change their 

mind and decide to take the Covid-19 vaccines, 

respondents indicated the following: information on 

side effects (74.94%), accessibility of the vaccine 

(15.31%) and the whether the vaccine will be able to 

protect them (7.66%) or not, among others (Figure 

3.2). 

The largest proportion of the respondents (42.7%) 

preferred that health staff come to their homes to 

vaccinate them if vaccines were made available. 

However, nearly a third (31%) of the respondents are 

willing to visit health facilities to get vaccinated. 

Only a small fraction (8.2%) prefer vaccination at 

their workplaces (Figure 4). 

Discussion 

The study interviewed residents in the Western 

North Region, who had either not taken any of the 

COVID-19 vaccines at all or were partially 
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vaccinated. This was quite surprising given that 

almost 70% of respondents were residents who had 

attained at least a junior high school level of 

education, and the popularity of the use of social 

media among this segment of the population (Table 

2). Studies conducted by Seidu et al also found 

similar educational levels in their work [34]. 

The finding of the study, indicating a substantial 

majority of the study population had not received a 

single dose of the COVID-19 vaccine, which 

signifies high COVID-19 vaccine hesitancy in the 

Western North Region of Ghana. From the study, 

the main significant factors that contributed to 

vaccine hesitancy were education and employment 

status, which are similar to the findings by Seidu et 

al [34]. The majority of those who were not willing 

to take the vaccine were females. This prevalence is 

higher than the global average and highlights a 

critical public health challenge in the Region. These 

hesitancies are contributed to by numerous factors, 

ranging from personal/individual factors to 

culturally related factors. This finding moves the 

discussion beyond individual-level predictors to 

highlight a systemic issue, showing that achieving 

herd immunity in the Western North needs active 

interventions. 

Employment status, a key determinant of financial 

accessibility, significantly influences health-seeking 

behaviour and serves as an enabling factor in 

healthcare utilisation, as proposed by Andersen’s 

behavioural model [35,36]. This is further reinforced 

by evidence linking economic engagement and 

urban infrastructure to increased access to health 

services and greater institutional trust, both of which 

are critical for vaccine acceptance. This study found 

that self-employed individuals demonstrated 

significantly lower odds of vaccine hesitancy 

compared to unemployed respondents.  This may be 

attributed to the fact that self-employed individuals 

whose livelihoods depend directly on daily 

productivity and client interactions, vaccination may 

represent a strategic economic imperative rather 

than merely a health decision. The significant 

financial consequences of absence from work due to 

COVID-19-related illness or quarantine may 

outweigh potential convenience barriers, thereby 

motivating their vaccine uptake. This aligns with 

economic vulnerability theories, suggesting that 

individuals whose income is directly threatened by 

health disruptions show higher preventive health 

behaviours [37]. On the contrary, some previous 

literature, including Jafar et al. (2022) [38] which 

reported higher hesitancy among self-employed 

populations due to convenience barriers and Burke 

et. al (2020) [39] also indicated that most employers 

advised the employed population to be vaccinated 

following the intervention of working from home 

during the peak level of COVID-19, which therefore 

increased the chances of the employed population 

getting vaccinated compared to the unemployed and 

self-employed populations. 

Understanding the reasons behind the rejection of 

COVID-19 vaccines is crucial for public health 

officials in their efforts to address vaccine hesitancy. 

In this study, we found that the primary reason for 

vaccine hesitancy was concern regarding potential 

side effects of the vaccine. This ties in with another 

finding from this study, which showed that the 

majority of the respondents would be convinced to 

take the vaccine if they had more information on the 

side effects of the vaccine. The link between concern 

about the potential side effects of the COVID-19 

vaccines and hesitancy has been mentioned in 

several studies [6,8,9,11,12]. 

A minimal number of respondents attributed their 

refusal to vaccine effectiveness doubts and trust 

issues with the vaccine, which most likely shows that 

social mobilisation and education efforts of health 

staff in the region had reached a vast majority of the 

population.  This finding aligns with evidence 

literature establishing that healthcare providers are 

one of the most trusted sources of health information 

and key influencers in vaccination decisions [40]. 

The primary reasons for hesitancy in this population 

appear to have shifted away from core issues of 

distrust and may be more closely aligned with other 

documented barriers [8,39]. Therefore, future public 

health efforts in similar contexts should maintain 

trust-building communication while tailoring 

interventions to address specific residual concerns 

like side-effect safety and disease risk perception. 

Our findings show a high level of exposure to 

information on the COVID-19 vaccine among the 

study population. Most of this information was 

obtained from the traditional media channels of 

television and radio, with less than a negligible 

percentage coming directly from health 

providers.  The near-universal penetration of 

COVID-19 vaccine messaging suggests that a lack of 

awareness was not a major factor in hesitancy in this 

population. 
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The analysis revealed that respondents who reported 

hearing information about the COVID-19 vaccine 

had lower odds of being vaccine-hesitant, although 

this association was not statistically significant. This 

trend aligns with the foundational health belief 

model and theories of health communication, which 

explain that access to information is a key precursor 

to adopting preventive health behaviours [40,41]. 

The point estimate suggests a potentially strong 

protective effect, where exposure to information 

could be associated with a reduction in hesitancy of 

more than 50%. The lack of statistical significance 

may be attributable to the relatively small number of 

respondents who had not heard the information, 

limiting the statistical power to detect a true effect. 

Nonetheless, the direction and magnitude of the 

association highlight the critical role of public health 

communication and social mobilisation campaigns. 

It implies that broadening the reach of accurate and 

accessible information remains a vital, though not 

singularly sufficient, strategy for mitigating vaccine 

hesitancy in the population. 

While the reach of social mobilisation was good, it 

appears the messaging did not meet the expectations 

of the population to cause them to change their 

behaviours to accept the vaccine. It was established 

that the effectiveness of the social and behavioural 

change communication (SBCC) was questionable, 

as well as its contents. The communication was a 

mass information delivery on various 

communication channels, such as community 

information centres (CICs), Radio, Television, etc. 

(CICs), rather than a target group discussion to 

address the major concerns.  change. 

The multivariate analysis reveals that the 

relationship between sociodemographic factors and 

vaccine hesitancy is complex and often hidden in 

simpler analyses. After controlling for potential 

confounders, primary and secondary education 

emerged as a significant risk factor for hesitancy 

compared to those with no formal education. This 

finding was observed by the World Health 

Organisation (WHO) that higher education can, in a 

specific context, act as a barrier to acceptance [44]. 

This non-linear relationship suggests that the 

influence of education on health decision-making is 

complex and cannot be simply viewed as “more 

education equals less hesitancy”. This can be 

attributed to the fact that middle-level education may 

increase exposure to misinformation without 

conferring the critical appraisal skills needed to 

navigate conflicting claims and identify this 

misinformation. Contrary to our finding, the study 

conducted by Karp et al (2025) explains that higher 

levels of formal education predicted significantly 

greater willingness to receive the COVID-19 vaccine 

[45,46]. 

One positive finding from this study is that a 

significant minority were likely to change their 

minds (very likely and somewhat likely) and take the 

vaccine if they received enough information on the 

vaccine’s potential side effects and its ability to 

protect them. This suggests that a portion of the 

hesitant population’s refusal is not fixed but stems 

from a specific information deficit regarding safety 

and efficacy. This aligns with the work of 

Waszkiewicz et al (2022), which highlights 

previously vaccine-reluctant individuals’ concerns 

about their health and safety, and when this 

information is made available to them, they are 

likely to take the vaccine [48]. This finding, 

therefore, mandates public health officers to shift 

from broad awareness campaigns to targeted 

communication that addresses specific concerns 

about side effects and the effectiveness of the 

vaccine. 

Also, some respondents were unsure whether they 

would take the vaccine or not (“Unsure-I will think 

about it”). This therefore implies that when there is 

an effective education (mobilisation), these groups of 

people are likely to change their minds and take the 

COVID-19 vaccine. This group of people are not 

outright refusers but in a state of indecision [49]. This 

aligns with the work by Quaife et al (2021) which 

highlighted that almost half of sampled population 

are willing to be vaccinated if the COVID-19 vaccine 

is made available to them [50]. 

The majority of such respondents who are willing to 

be vaccinated stated their preference to be vaccinated 

at home by health staff through house-to-house 

vaccinations. The strong preference for the house-to-

to vaccinations highlights a barrier of convenience 

and accessibility. The preference for home-based 

administration suggests that factors such as distance 

to health facilities, travel costs, time taken off work, 

or the overall burden of accessing static vaccination 

sites are significant deterrents in this population. 

This aligns with the dimension of the ”3Cs” model 

of vaccine hesitancy in shaping vaccination 

behaviour [7]. To maximize vaccine coverage, 

public health strategies must not only address 

informational and perceptual barriers through 
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communication but also systematically reduce 

physical access barriers by meeting people their 

doorsteps. 

 In our study, the majority of those who were not 

willing to take the vaccine were females; however, 

while being male had a negative association with 

vaccine hesitancy, it was not a statistically significant 

factor, in contrast to other studies [8,11,16,17]. Even 

though the proportion of respondents who expressed 

fear of inability to give birth after taking the vaccine 

may appear as an insignificant reason for its refusal, 

we think this concern of the women must not be 

ignored, especially since most of them wanted more 

information that would assure them that the vaccine 

would not affect their childbearing capacity before 

they could be convinced to take it. 

The rich tapestry of cultural and ethnic diversity 

composition of the Western North Region mirrors 

the broader demographic landscape of Ghana, 

suggesting that findings from studies conducted in 

this region apply to other parts of the country. 

However, to enhance the robustness and 

generalizability of these conclusions, it is advisable 

for future research to include a more expansive and 

varied population across different settings. This 

approach will ensure that the insights gained are 

reflective of the nation’s diverse cultural and 

socioeconomic contexts. 

Limitations 

One possible limitation of the study was not 

identifying whether hesitancy was towards a specific 

COVID-19 vaccine and any associated reasons for it. 

Another possible limitation of the study was its 

cross-sectional nature; it captures a specific moment 

in time, limiting the ability to assess changes in 

vaccine hesitancy over different phases of the 

pandemic. Self-reporting by the participants may 

have also introduced biases in the responses, such as 

social desirability bias. Another limitation of the 

study was that only sociodemographic variables 

were considered in the multivariate analysis. 

Conclusion 

The study highlights significant COVID-19 vaccine 

hesitancy in the Western  North Region of Ghana, 

driven primarily by the interaction of 

sociodemographic, informational, perceptual factors 

and systemic factors. The multivariate analysis 

revealed a particularly detailed relationship between 

education and hesitancy, where primary and 

secondary education emerged as significant risk 

factors compared to no formal schooling, which may 

have been caused by increased exposure to 

misinformation without adequate critical validation. 

This is followed by employment type, where self-

employed individuals show higher vaccine 

acceptance, and are likely driven by economic 

vulnerability. Furthermore, the study found that the 

main barrier to vaccination was not mainly 

opposition to the vaccine but rather specific concerns 

about perceived side effects and lack of information 

about the fertility impact and the protective benefit 

of the vaccine. While traditional media (radio, TV, 

CICs) were key information sources, these messages 

failed to address specific community concerns or 

foster behavioural change, highlighting the 

limitations of awareness-raising alone. 

Targeted interventions addressing misinformation, 

emphasising vaccine safety and leveraging trusted 

community channels are essential to improving 

vaccine uptake. Despite hesitancy, a substantial 

proportion of respondents expressed willingness to 

vaccinate if provided with adequate information, 

emphasising the need for targeted public health 

campaigns to build confidence and achieve herd 

immunity. 

Recommendations 

To achieve the WHO recommended percentage of 

60-70% of the population that has to be vaccinated 

to attain herd immunity, there is the need for 

targeted public health strategies, guide policy 

development and enhance engagement with health 

authorities to conduct regular and adequate 

education on COVID-19 infection and the benefits 

as well as potential side effects of vaccines against the 

disease especially among women in the region and 

religious leaders. 

This will increase trust in residents towards the 

vaccines. Additionally, vaccination campaigns 

should focus more on house-to-house vaccinations 

to increase access to the vaccines. Health authorities, 

both at the regional and district levels, should also 

engage all relevant stakeholders during vaccination-

related activities to improve the acceptability of 

residents towards the vaccines. 

What is already known about the topic 

• The influence of socio-economic variables 

such as age, education, and income to be 

associated with Covid-19 vaccine hesitancy. 
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• Mixed evidence on the effect of gender, 

education, and age in lower-middle-income 

countries (LMICs) on vaccine hesitancy [9]. 

• The influence of ethnicity has also been 

found to be a factor for vaccine hesitancy, 

while blacks or Africans were more vaccine 

hesitant compared to none-blacks. 

What this study adds 

• There is a need for the health authorities to 

conduct regular and adequate education on 

COVID-19 infection and the benefits, as well 

as the potential side effects of vaccines 

against the disease, especially among women 

in the region and religious leaders. 

• Majority of the population is hesitant about 

the COVID-19 vaccine 

• Primary and secondary education 

significantly increases the likelihood of 

vaccine-hesitant hesitant 

• Self-employed individuals showed higher 

vaccine uptake to protect their livelihoods. 

• Fear of potential side effects was the 

dominant reason for refusal. 

• Gender was not found to be a significant 

factor for vaccine hesitancy. 

• A sizable hesitant group remained 

persuadable with better safety information 

• Urban residents are less likely to be hesitant 

compared to rural residents. 
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Table 1: Sociodemographic characteristics of the respondents, N=450 

Characteristics Number (Percent) 

Age (years) 

15–24 149 (33.11) 

25–29 145 (32.22) 

30–44 73 (16.22) 

45+ 83 (18.44) 

Gender 

Female 277 (61.6) 

Male 173 (38.4) 

Education 

Primary 66 (14.7) 

JHS 163 (36.2) 

Secondary 115 (25.5) 

Tertiary 36 (8.0) 

None 70 (15.6) 

Employment status 

Government employed 22 (4.9) 

Self-employed 239 (53.1) 

Unemployed 189 (42.0) 

Marital status 

Married 176 (39.1) 

Single 273 (60.7) 

Won’t say 1 (0.2) 

Income status 

Above GHC 2000 11 (2.4) 

GHC 1000–2000 34 (7.6) 

GHC 500–1000 81 (18.0) 

Less than GHC 500 146 (32.4) 

Won’t say 178 (39.6) 

Area of residence 

Rural 324 (72.0) 

Urban 126 (28.0) 
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Table 2: Bivariate (Chi-Square test) analysis of sociodemographic factors associated with 

COVID-19 vaccine hesitancy 

Variables Hesitant 271 (60.22%) Non-Hesitant 179 (39.78%) p-value 

Age 

15–24 84 (31.0) 65 (36.31) 0.518 

25–34 93 (34.3) 52 (29.05)  

35–44 42 (15.49) 31 (17.32)  

45+ 52 (19.19) 31 (17.32)  

Gender 

Female 161 (59.41) 116 (64.80) 0.250 

Male 110 (40.59) 63 (35.20)  

Education Status 

Primary 33 (12.18) 22 (12.18) 0.035 

JHS 100 (36.90) 63 (35.20)  

Secondary 68 (25.09) 47 (26.26)  

Tertiary 18 (6.64) 18 (10.06)  

None 52 (19.19) 18 (10.06)  

Employment 

Government employed 7 (2.58) 15 (8.38) <0.001 

Self-employed 162 (59.78) 77 (43.02)  

Unemployed 101 (37.64) 87 (48.42)  

Marital Status 

Married 114 (42.07) 65 (36.3) 0.222 

Single 157 (57.93) 114 (63.7)  

Place of Residence 

Rural 187 (69.00) 137 (76.54)  

Urban 84 (31.01) 42 (23.46)  

Information on COVID-19 Vaccination 

Yes 264 (97.42) 168 (93.85) 0.059 

No 7 (2.58) 11 (6.15)  
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Table 3: Multivariate logistic regression analysis of sociodemographic factors associated 

with COVID-19 vaccine hesitancy 

Variables aOR (95% CI) P-value 

Age (years) 

15–24 Ref  

25–34 0.886 (0.523 – 1.501) 0.652 

35–44 1.314 (0.666 – 2.592) 0.430 

45+ 1.230 (0.634 – 2.386) 0.540 

Gender 

Female Ref  

Male 0.726 (0.477 – 1.104) 0.134 

Educational level 

None Ref  

JHS 1.956 (0.992 – 3.857) 0.053 

Primary 2.917 (1.369 – 6.216) 0.006 

Secondary 2.167 (1.042 – 4.503) 0.038 

Tertiary 1.994 (0.713 – 5.578) 0.188 

Employment status 

Unemployed Ref  

Government 

employed 
2.338 (0.765 – 7.147) 0.136 

Self-employed 0.596 (0.384 – 0.926) 0.021 

Marital status 

Married Ref  

Single 1.151 (0.723 – 1.832) 0.555 

Area of residence 

Rural Ref  

Urban 0.635 (0.404 – 0.997) 0.049 

Hearing information on the COVID-19 vaccine 

No Ref  

Yes 0.447 (0.160 – 1.254) 0.126 
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Figure 1: Reasons for vaccine hesitancy 
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Figure 2: Source of information on COVID-19 vaccination 
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Figure 3: Likelihood of getting vaccinated and the kind of information needed 
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Figure 4: Choice of where to be vaccinated 


