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Introduction

Coronavirus disease 2019 (COVID-19) has affected all regions of the globe and Ghana 

a country in the West Coast of Africa is not an exception. As of 20th December 2020, 

the number of confirmed COVID-19 cases globally was 75,140,651 with 1,680,395 

deaths [1], meanwhile Ghana had recorded 53,653 confirmed cases and 331 deaths [2]. 

World governments and international organizations have played vital roles in tracking 

the pandemic, advising on critical health issues, and distributing medical supplies 

amid the outbreak. The majority of the global population is still vulnerable to the CO-

VID-19 and therefore safe and effective vaccine together with better treatment remain 
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Purpose: Safe and effective vaccine together with better treatment remains one of the stra-
tegic exist of the coronavirus disease 2019 (COVID-19) pandemic. As in many other countries 
worldwide, the government of Ghana has expressed its commitment to procuring globally 
approved and accepted vaccines. This preliminary study aims to analyses these factors that 
could impact the choice of the vaccine in Ghana.
Materials and Methods: This cross-sectional survey was conducted among 1,000 Ghana-
ian respondents from the 14th October to the 12th of December 2020. A structured question-
naire after a series of literature review and was transcribed unto google forms. Dataset was 
extracted using Excel ver. 2016 (Microsoft Corp., Redmond, WA, USA) and imported into IBM 
SPSS ver. 22.0 (IBM Corp., Armonk, NY, USA) for analysis. Descriptive statistics, cross-tabula-
tions and logistic regression analyses were conducted at p-value <0.05.
Results: The results showed that 541 (54.1%) of the respondents would opt for the vaccines, 
907 (90.7%) trusted the healthcare system and 388 (38.8%) had a high-risk perception of ac-
quiring COVID-19. Our inferential analysis found that being married (adjusted odds ratio [aOR], 
2.29; 95% confidence interval [CI], 1.10–4.78), salary worker (private: aOR, 2.24; 95% CI, 0.85–5.89; 
government: aOR, 42.58; 95% CI, 14.09–128.61), and high-risk perception (aOR, 5.35; 95% CI, 
3.24–8.82) had a higher OR of accepting COVID-19 vaccine.
Conclusion: As the government of Ghana prepares to secure COVID-19 vaccines, it is impor-
tant to understand the state of mind and determinants of COVID-19 vaccine acceptance in the 
general population. Policymakers and stakeholders should focus on evidence-based commu-
nity messaging to improve uptake and break the transmission dynamics.
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one of the strategic exist of the pandemic [3]. This has opened 

the spigot of funding for research organization or laboratories 

around the globe to join the hunt for a vaccine at an astonish-

ing pace and that kick off the record-breaking rush to develop 

a vaccine [4].

 According to the World Health Organization (WHO), there 

were more than 50 COVID-19 vaccine candidates in clinical 

trials. Within November 2020, the big much-awaited break-

through came when Pfizer/BioNTech developed its first vac-

cine with 95% effectiveness and others vaccines like Moderna 

which is 94.5% capable of protecting and the Oxford Univer-

sity Astra Zenecca vaccine whose clinical trials showed it 

stops 70% of people from developing COVID-19 were also 

equally in the race [3]. The U.S. Food and Drug Administra-

tion granted its first emergency use authorization for COV-

ID-19 vaccines to the Pfizer-BioNTech candidature as well as 

Moderna’s vaccine candidate. Similarly, some countries like 

Canada and the United Kingdom have authorized Pfizer-Bio-

Tech vaccines and it is expected to be in circulation when 

emergence clearance is granted [5].

 Prior to the emergence of these vaccines, in April 2020, 

WHO in partnership with scientists, businesses, and global 

health organizations launched the ACT (Access to COVID-19 

Tools) accelerator to speed up COVID-19 vaccine responses. 

However, the success of these global vaccination efforts de-

pends on public acceptance, and the unwillingness of the 

general population could cause vaccine hesitancy. Vaccine 

hesitancy is known to be triggered by several factors and this 

happens especially when new vaccines are being developed. 

Adverse health outcomes, misconceptions, lack of trust in the 

healthcare system, safety and efficacy, and inadequate 

knowledge are the few to mention [6]. In related review, vac-

cine hesitancy predictors include key factors such as the se-

verity of the event, people’s perceived risk of infection, per-

sonal consequences, and ethnicity [7]. These identified fac-

tors slow public responses to the virus causing increased ant-

vaccination problems.

 For instance, when the influenza A virus vaccines were first 

introduced, the acceptancy rate varied between 8% and 67% 

[8]. These rates differed from one country to the other, the 

United States and the United Kingdom recorded 64% and 

56.1%, respectively for the HINI vaccine [9]. In Hong Kong, 

50.5% of the studied population preferred to take the H7N9 

vaccine during the outbreak in 2018 [10]. While in Beijing, 

China, 59.5% of the population were willing to accept the 

same vaccine [11]. A study done in the United Arab Emirates 

reported vaccine safety (17%), side effects (35%), and multi-

ple injections (28%) as critical factors in vaccine hesitancy 

[12]. In contrast, high efficacy, endorsement from credible 

health institutions like the World Health Organization and 

Centre for Disease Control, and history of vaccination influ-

enced the acceptance of vaccines [12]. In a nutshell, the attri-

butes of vaccine choice vary according to place, time, demo-

graphics, trust in established institutions, and even the be-

havioral nature of the community. More recent evidence sug-

gests that accessibility of vaccination across the globe is be-

coming a challenge due to complex human behavior which 

changes over time and space; therefore, there robust and sus-

tained efforts are needed to address the situation [13]. On 

December 20, 2020, the Government of Ghana expressed its 

commitment in the procuring of the COVID-19 vaccines en-

suring that vaccines deployed in the country are safe and ef-

fective. In Ghana, to the best of our knowledge, no limited ev-

idence exists on the potential acceptance rate of the COV-

ID-19 vaccine and its determinants. This study determined 

the potential uptake of the COVID-19 vaccine and factors 

that could affect their choice in Ghana.

Materials and Methods

Study design
The cross-sectional survey was designed using Google Form 

platform and used a snowball sampling technique to study 

adult Ghanaian potential acceptance of COVID-19 vaccine. 

Study participants were recruited from communities across 

the 16 administrative regions of Ghana. All the regions at the 

time of the study have recorded COVID-19 cases. The web-

based cross-sectional design made it possible to avoid physi-

cal contact as part of COVID-19 safety protocols while ensur-

ing reliable data from large study population.

Sample size estimation
We estimated the minimum sample size using the Cochran 

formula [14] and based on the information from a previous 

study [15]; given that Z =1.96 (at 95% confidence interval 

[CI]), p=0.67 (potential COVID-19 vaccine acceptance rate), 

q (1-p)=0.3.3, and e=0.05 (margin of error), 327 participants 

were required. On assumption that 10% of people who re-

ceived the link will not complete the survey, we estimated a 

minimum sample size of 360 participants for the analysis.
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Data collection
A structured questionnaire was designed after series of litera-

ture review [15-18]. The questionnaire was drafted in English 

and in sectioned into sociodemographic characteristics, 

knowledge and perception towards COVID-19, trust in the 

health system, and participants’ willingness to accept the 

COVID-19 vaccine if it is available in the future. This was 

transcribed unto google forms (web-based questionnaire). 

The drafted questionnaire was pre-tested and co-vetted to 

ensure the relevant content and clarity, and to keep it simple 

and easy for participants. The study investigators shared the 

survey link via social media (Twitter, WhatsApp, Telegram 

channel) and through emails to their primary contacts (aged 

18 and above) between 14th October to the 12th of Decem-

ber 2020. The primary participants were requested to share 

the survey link with their contacts. On receiving and clicking 

the link, participants got auto directed to the informed con-

sent page, followed by the survey questionnaires.

Ethical considerations
According to the GHS-ERC (Ghana Health Service Ethics Re-

view Committee) guidelines/standard operating procedures, 

research studies that may be considered for exemption are 

minimal risk research studies that conform to one or more of 

the following categories of research. Research involving the 

use of educational tests (cognitive, diagnostic, aptitude, 

achievement), survey procedures, interview procedures, or 

observation of public behavior except if information obtained 

is recorded in such a manner that human subjects can be 

identified, directly or through identifiers linked to the sub-

jects; and any disclosure of the human subjects’ responses 

outside the research could reasonably place the subjects at 

risk of criminal or civil liability or be damaging to the sub-

jects’ financial standing, employability, or reputation [19].

 This study was online-based and self-administered, which 

posed no harm to our participants other than the psychologi-

cal burden of responding to questions that are not different 

from the daily physiological burdens of life. Participants aged 

below 18 years were excluded because of their vulnerability 

as minors.

Statistical analysis
Dataset were extracted using Excel ver. 2016 (Microsoft Corp., 

Redmond, WA, USA) and imported into IBM SPSS ver. 22.0 

(IBM Corp., Armonk, NY, USA) for management and analy-

sis. Descriptive statistics were conducted to generate sum-

mary tables for study variables. A cross-tabulation analysis 

was performed to assess the distribution of intention to ac-

cept COVID-19 vaccine with sociodemographic characteris-

tics of participants using chi-squared tests. We performed lo-

gistic regression analysis to estimate the odds ratios (OR) and 

their 95% CI. A two-tailed p-value <0.05 was considered sta-

tistically significant.

Results

The sociodemographic characteristics of the 1,000 survey 

participants are presented in Table 1. More of the study par-

ticipants aged 18–25 years 428 (42.8%), were females 668 

(66.8%), had never married 709 (70.9%), had attained junior 

high school 616 (61.6%) and an equal proportion of the par-

Table 1. Sociodemographic characteristics of the study population 
(n=1,000)

Characteristic No. (%)

Age (yr)
   18–25 428 (42.8)
   26–35 388 (38.8)
   36–45 129 (12.9)
   >45 55 (5.5)
Gender
   Male 332 (33.2)
   Female 668 (66.8)
Marital status
   Single 709 (70.9)
   Separated/divorced/widowed 54 (5.4)
   Married 237 (23.7)
Education
   Junior high school 72 (7.2)
   Senior high school or some college 616 (61.6)
   Bachelor’s degree 219 (21.9)
   Postgraduate degree 93 (9.3)
Occupation
   Unemployed 372 (37.2)
   Self-employed 111 (11.1)
   Private worker 145 (14.5)
   Government worker 372 (37.2)
Income level (per day)
   Not prefer to answer 377 (37.7)
   Less than 2 USD or 12 GH₵ 130 (13.0)
   2–8 USD or 12–48 GH₵ 345 (34.5)
   8–32 USD or 48–192 GH₵ 112 (11.2)
   Above 32 USD or 192 GH₵ 36 (3.6)

USD, US dollar; GH₵, Ghanaian Cedi.
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ticipants were unemployed and government workers 372 

(37.2%). A significant number of the participants preferred 

not to disclose their financial details (37.7%), while 345 

(34.5%) of the participants earned 2–8 US dollar (USD) or 12–

48 Ghanaian Cedi (GH₵) per day.

 Of 1,000 participants, 541 (OR, 54.1%; 95% CI, 51–57) 

would opt for the vaccines if available, 907 (OR, 90.7%; 95% 

CI, 89–92) trusted the healthcare system and 399 (OR, 38.8%; 

95% CI, 36–42) of the respondents reported to have a high 

risk of acquiring COVID-19 (Fig. 1).

 The bivariate analysis to determine sociodemographic 

characteristics associated with the intent to uptake the COV-

ID-19 vaccine is shown in Table 2. A significant proportion of 

participants aged 26–35 years 277 (71.7%), who were males 

201 (60.5%) and were single 413 (58.3%) intended to accept 

the vaccine. There was a significant association between the 

intent to uptake COVID-19 vaccine and the sociodemo-

graphic characteristics of participants at p<0.05 (except in-

come level, p=0.058).

 All the sociodemographic variables were entered into both 

the bivariate and multivariate models of the logistic regres-

sion analysis as presented in Table 3. In the multivariate 

model, participants who were 36–45 years of age had lower 

odds of accepting the vaccine if available compared to those 

aged 18–25 years (adjusted odds ratio [aOR], 0.07; 95% CI, 

0.02–0.24). Likewise, the OR of accepting a potential vaccine 

was lower in females relative to males (aOR, 0.54; 95% CI, 

0.33–0.87). In addition, married participants had higher OR 

to accept the vaccine compared to the singles (aOR, 2.29; 95% 

CI, 1.10–4.78). Participants who had attained Bachelor’s de-

gree had lower odds of participating in available COVID-19 

vaccination (aOR, 0.28; 95% CI, 0.14–0.56). Also, government 

workers had higher odds of accepting the vaccine (aOR, 

42.58; 95% CI, 14.09–128.61). Moderate income earners (2–8 

USD or 12–48 GH₵ and 8–32 USD or 48–192 GH₵ per day) 

had had lower odds to accept the vaccine compared to those 

who did not disclose their income (0.24 [95% CI, 0.11–0.54] 

and 0.23 [95% CI, 0.08–0.66], respectively).

 The chi-square analysis depicted that 388 (39%) reported 

to have a high risk of acquiring COVID-19 infection while 315 

(81.2%) agreed to accept the vaccine if available. All the par-

ticipants (n=93) who mistrusted the healthcare system in-

tended not to accept the COVID-19 vaccine if available. In 

the multivariate model adjusted for sociodemographic char-

Table 2. Bivariate associations between sociodemographic charac-
teristics and intent to uptake COVID-19 vaccine among respondents 
(n=1,000)

Variable
“If vaccine against COVID-19 is  

available, I will take it.”

Yes (n=541) No (n=459) p-value

Age (yr) <0.001
   18–25 189 (44.2) 239 (55.8)
   26–35 277 (71.4) 111 (28.6)
   36–45 75 (58.1) 54 (41.9)
   >45 0 55 (100.0)
Gender 0.004
   Male 201 (60.5) 131 (39.5)
   Female 340 (50.9) 328 (49.1)
Marital status <0.001
   Single 413 (58.3) 296 (41.7)
   Separated/divorced/widowed 0 54 (100.0)
   Married 128 (54.0) 109 (46.0)
Education <0.001
   Junior high school 0 72 (100.0)
   High school or some college 339 (55.0) 277 (45.0)
   Bachelor’s degree 129 (58.9) 90 (41.1)
   Postgraduate degree 73 (54.1) 20 (21.5)
Occupation <0.001
   Unemployed 188 (50.5) 84 (49.5)
   Self-employed 0 111 (100.0)
   Private worker 72 (49.7) 73 (50.3)
   Government worker 281 (75.5) 91 (24.5)
Income level (per day) 0.058
   Not prefer to answer 211 (56.0) 166 (44.0)
   Less than 2 USD or 12 GH₵ 58 (44.6) 72 (55.4)
   2–8 USD or 12–48 GH₵ 200 (58.0) 145 (42.0)
   8–32 USD or 48–192 GH₵ 54 (48.2) 58 (51.8)
   Above 32 USD or 192 GH₵ 18 (50.0) 18 (50.0)

Values are presented as number (%).
COVID-19, coronavirus disease 2019; USD, US dollar; GH₵, Ghanaian Cedi.

Fig. 1. Distribution of proportion of participants willing to accept the 
vaccine, trust the health care system, and having high perceived risk.
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acteristics, the odds of accepting the COVID-19 vaccine was 

5.35 folds among participants with high COVID-19 risk per-

ception after adjusted for sociodemographic characteristics 

(95% CI, 3.24–8.82) (Table 4).

Table 3. Logistic regression analysis for sociodemographic prediction of intent to uptake COVID-19 vaccine among respondents (n=1,000)

Variable
“Intended to uptake COVID-19 vaccine”

OR (95% CI) p-value aOR (95% CI) p-value

Age (yr)
   18–25 1 1
   26–35 3.16 (2.36–4.22) <0.001 1.65 (0.85–3.20) 0.137
   36–45 1.76 (1.18–2.62) 0.006 0.07 (0.02–0.24) <0.001
   >45 - -
Gender
   Male 1 1
   Female 0.68 (0.52–0.88) 0.004 0.54 (0.33–0.87) 0.011
Marital status
   Single 1 1
   Separated/divorced/widowed - -
   Married 0.84 (0.63–1.13) 0.253 2.29 (1.10–4.78) 0.027
Education
   High school or some college 1 1
   Junior high school - -
   Bachelor’s degree 1.17 (0.86–1.60) 0.322 0.28 (0.14–0.56) <0.001
   Postgraduate degree 2.98 (1.77–5.01) <0.001 -
Occupation
   Unemployed 1 1
   Self-employed - -
   Private worker 0.97 (0.66–1.42) 0.857 2.24 (0.85–5.89) 0.101
   Government worker 3.02 (2.21–4.13) <0.001 42.58 (14.09–128.61) <0.001
Income level (per day)
   Not prefer to answer 1 1
   Less than 2 USD or 12 GH₵ 0.63 (0.42–0.95) 0.026 0.98 (0.48–1.98) 0.952
   2–8 USD or 12–48 GH₵ 10.9 (0.81–1.46) 0.587 0.24 (0.11–0.54) <0.001
   8–32 USD or 48–192 GH₵ 0.73 (0.48–1.12) 0.149 0.23 (0.08–0.66) 0.006
   Above 32 USD or 192 GH₵ 0.79 (0.40–1.56) 0.492 -

COVID-19, coronavirus disease 2019; OR, odds ratio; CI, confidence interval; aOR, adjusted odds ratio; USD, US dollar; GH₵, Ghanaian Cedi.

Table 4. Logistic regression analysis for factors potentially associated with the intention to receive coronavirus vaccine among respondents 
(n=1,000)

Variable
“If vaccine against COVID-19 is available, I will take it.”

Yes (n=541) No (n=459) p-value OR (95% CI p-value aOR (95% CI)a) p-value

Perceived risk <0.001 <0.001 <0.001
   Yes 315 (81.2) 73 (18.8) 7.37 (5.44–9.98) 5.35 (3.24–8.82)
   No 226 (36.9) 386 (63.1) 1
Trust of the health system <0.001
   Yes 541 (59.6) 366 (40.4) Nil
   No 0 93 (100.0) 1

COVID-19, coronavirus disease 2019; OR, odds ratio; CI, confidence interval; aOR, adjusted odds ratio.
a)Adjusted for age, gender, marital status, education, occupation, and income levels.
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Discussion

We conducted a study of potential acceptance of a COVID-19 

vaccine through a web-based self-administered question-

naire and collected responses from 1,000 individuals across 

the 16 administrative regions of Ghana. The results showed 

that an average number of the respondents would opt for the 

vaccines, the majority trusted the healthcare system and only 

a few had a high-risk perception of acquiring COVID-19. Les-

sons from polio vaccination campaigns have revealed that 

vaccine acceptance by communities was threatened by anti-

vaccination movements, conspiracy theories, miscommuni-

cation, religious dogma, and rumors [20]. These same nega-

tivities may shadow the rollout of the COVID-19 vaccination. 

It was not therefore surprising to discover that a little above 

half (54.1%) of our respondents opted to accept COVID-19 

vaccines in Ghana. Our finding is comparable to the 64.7% of 

respondents who intended to accept the COVID-19 vaccine 

in Saudi Arabia [18]. A similar study in the United States 

found that a high proportion (79%) of respondents had the 

desire to accept the COVID-19 vaccine [16]. Although more 

than half of the studied population opted for the vaccine, is 

relatively lower than the 90% universally acceptance rate and 

coverages for vaccines [17,20,21]. The differences in potential 

acceptance rates could be explained with vary exposure to 

demographic and socioeconomic factors linked with vaccine 

acceptance in these countries [8-10,15,17,20,21]. A docu-

mented evidence by the WHO identified three categorical 

drivers of vaccine uptake, in addition to an individual having 

relevant knowledge of the vaccines, including an enabling 

environment; social influences; and motivation [21]. It is evi-

dent therefore while promoting vaccination, in general, is 

useful in the context of the current pandemic, the accep-

tance, and uptake of COVID-19 vaccines present an unavoid-

able challenge. Efforts to address behavioral drivers of vac-

cine hesitancy may be vital to promote the COVID-19 vaccine 

in the general population.

 Previous studies identified trust as an intrinsic and poten-

tially modifiable component of successful uptake of a COV-

ID-19 vaccine [10,15-17,21,22]. Although the vaccine poten-

tial acceptance rate was low, over 90% of the respondents 

trusted the healthcare system in Ghana. This implied that the 

respondents were willing to accept vaccines if healthcare sys-

tem approves and provides relevant information on them. 

Nonetheless, the findings did not show that trust in the 

healthcare system is strongly associated with vaccine accep-

tance. Contrary to what was reported in similar studies in a 

global survey among 19 western countries [17]. The study 

found that trust in government by respondents is strongly as-

sociated with vaccine acceptance. However, the level of trust 

required to promote vaccine acceptance and uptake is a mul-

tifaceted approach [10,15-17,21,22]. For instance, a systemat-

ic study revealed that vaccine acceptance involves multiple 

levels of trust that include trust in the vaccine; the provider 

(the specific healthcare professionals); and trust in the health 

system [8]. Hence, planners and implementers of the COV-

ID-19 vaccine in the present pandemic must address public 

trust in a multidimensional manner [8,21].

  Our findings showed that only one-third (38.8%) of the re-

spondent had a high risk of acquiring COVID-19 infection. 

This is inconsistent with the report of Serwaa et al. [23], who 

found 68.3% had a high risk of contracting the COVID-19 in-

fection among Ghanaians. The lower risk perception in this 

study could be attributed to several factors. Ghana recorded a 

mild type of COVID-19 infection, with minimal secondary 

infection rate and lower-case fatality rate in addition to a 

drastic reduction in new COVID-19 cases as compared to the 

early stages of the outbreak [2]. Also, there is an increasing 

awareness and knowledge of COVID-19 transmissions, risk 

factors, and effectiveness of safety protocol [23-26]. There-

fore, ones’ perception or fear of contracting the virus could be 

relatively low.

 Consistent with previous studies in the United States 

[15,16], Saudi Arabia [18], and Western countries [17], we 

found sociodemographic characteristics and high-risk per-

ception as determinants of vaccine acceptance [2,4,6,8-12]. 

Our findings revealed that being married (2.29 folds), being a 

private salary worker (2.24 folds) or a government worker 

(42.58 folds), and having a high-risk perception (5.35 folds) 

had a higher odds of accepting COVID-19 vaccine as com-

pared to their counterparts. While lower significant odds 

were observed among people aged 36–45 years (0.07 folds), 

being a female (0.54 folds), having a bachelor degree (0.28 

folds), and earning 2–32 USD or 12–192 GH₵ (0.24 folds). 

The distribution of these sociodemographic determinants 

vary by country study was performed. This might be ex-

plained by the demographic and socio-cultural characteris-

tics of the general population which differ across countries 

and continents.

 The study had several limitations. Foremost, this a web-

based cross-sectional study among 1,000 adult Ghanaians 

with reliable access to the internet, hence, views of people 
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with limited access to the internet and online health informa-

tion resources, vulnerable populations of Ghanaian society, 

and illiterates were not captured in the study. Secondly, this 

study measured people’s intentions at a point in time. How-

ever, the real intention might differ when the vaccine is avail-

able as intention varies over time and in the context of a dy-

namic society. Thirdly, due to the cross-sectional nature of 

the study, the researchers were unable to explore the motiva-

tion behind the acceptance or barriers behind the hesitancy 

of the COVID-19 vaccine. However, in the current COVID-19 

outbreak situation in Ghana, this was the method scientifi-

cally safe and relevant to collect the data from a large popula-

tion. Despite the above limitations, our study provides pre-

liminary evidence in Ghana to demonstrate the population’s 

intention to accept the COVID-19 vaccine. We expect that 

findings will stimulate further studies on community behav-

ior factors for COVID-19 vaccine acceptance and uptake in 

Ghana and beyond.

 In conclusion, as the Government of Ghana prepares to 

secure COVID-19 vaccines, it is important to understand the 

state of mind and determinants regarding the acceptance of 

the COVID-19 vaccine in the general population. Our study 

found 54.1% of studied participants from across the 16 ad-

ministrative regions of Ghana would accept a COVID-19 vac-

cine. Furthermore, married individuals, private and govern-

ment workers, and people with a high-risk perception had 

higher odds of accepting COVID-19 vaccines. Policymakers 

and stakeholders should focus on evidence-based commu-

nity messaging to improve uptake and break the transmis-

sion dynamics.
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