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Abstract: Introduction: COVID-19 vaccines have been the most effective means in curbing the in-
fection, however, vaccine hesitancy has been seen as a threat to global health. Objective: the study
aimed to assess the prevalence and predictors of COVID-19 vaccine hesitancy among healthcare
workers in infectious disease centers in Ghana. Method: A cross-sectional study and proportionate
stratified sampling method was used to recruit participants from various infectious disease centers.
Result: data from 170 participants were analyzed, revealing a low prevalence of COVID-19 vaccine
hesitancy (11.2%) among healthcare workers. However, only 31.1% of the fully vaccinated partici-
pants had taken the booster dose. Factors such as concerns about vaccine safety and side effects
from previous doses, indecisiveness, a lack of time to receive the vaccine and lack of access to accu-
rate information, prefered natural immunity were the significant predictors of vaccine hesitancy
among healthcare workers. Participants with good perception of the risk posed by COVID-19 was
positively correlated with COVID-19 vaccine acceptance. Conclusion: the study suggests that poli-
cies should be enacted to ensure health workers are vaccinated against highly contagious infectious
diseases to prevent their spread among the general population. Training and health promotion cam-
paigns should also be organized to encourage healthcare workers to accept and patronize the vac-
cines.
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1. Introduction

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is a newly discovered illness
caused by a virus, which belongs to the family of Coronaviridae [1, 2]. It is a form of respiratory and
systemic zoonosis that originated in Wuhan (China) and spread rapidly worldwide. The World
Health Organization declared the coronavirus 2019 (COVID-19) a pandemic in May 2020 [3] and as
of 14t February 2023, the global burden of disease was over 756 million cases with over 6.8 million
deaths [4].

The nature and mode of transmission of the disease drew the attention of the global scientific
community to developing safe and effective vaccines against the virus, which is considered the ap-
propriate means to curb disease spread and ensure the resumption of ordinary life. The COVID-19
vaccine types presently authorized were shown in trials to be highly effective in preventing the dis-
ease among adults, with an efficacy of 76.7% for the Ad26.COV2. S (Johnson & Johnson-Janssen,
Beerse, Belgium) vaccine [5]; an efficacy of 94.1% for the mRNA-1273 (Moderna, Cambridge, MA,
USA) vaccine [6] an efficacy of 95% for the BNT162b2 (Pfizer-BioNTech, Manhattan, NY, USA) vac-
cine [7] and efficacy of 74-79% for AZD1222 (Oxford-AstraZeneca) COVID vaccine [8, 9].

Globally, Health Authorities have endorsed herd community as a potential tool against the
COVID -19 pandemic. As part of the worldwide strategy, efforts have been made to distribute vac-
cines with the help of the COVAX program backed by the World Health Organization (WHO) and
other multilateral bodies. As of 14t February 2023, a total of approximately 13.2 billion COVID-19
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vaccine doses have been administered globally. In Africa, about 857.6 million vaccine doses have
been administered with 45.6% of the population fully vaccinated (African CDC COVID-19 dash-
board, 2023) and currently in Ghana, almost 22.4 million COVID-19 vaccines have been administered
among the eligible population and with about 40% fully vaccinated [10]

Despite these innovative scientific discoveries and vaccination campaigns against COVID-19 in-
fection, skepticism, hesitancy, and a negative perception of the efficacy of vaccines are obstacles to
halting the outbreak [11]. Ghana continues to battle misinformation due to various cultural, religious
and conspiracy theory on its effects on blacks which remains a constant challenge in ensuring public
trust in vaccines [12].

The reluctance to get vaccinated against COVID-19 poses a significant threat to the efforts to
curb the infection. This becomes more alarming when the hesitancy is among the high-risk populace
such as healthcare workers, which directly comes into contact with infected COVID-19 patients [13,
14]. Studies have reported the unwillingness of healthcare workers to receive the COVID-19 vaccine.
Studies conducted in Ghana on acceptance of the vaccine by healthcare workers indicated that 39.3%
and 48% of the participants were willing to accept the vaccine. The low rate of acceptance may trans-
late into the acceptance by the population since most of these groups rely on healthcare workers for
credible medical information [12, 15]. Vaccine hesitancy, which encompasses reluctance, delay, or
refusal to receive a vaccine despite availability, has been a significant threat to the effectiveness of
vaccination programs [16, 17]. Against this backdrop, this study seeks to assess the prevalence and
predictors of COVID-19 vaccine hesitancy among healthcare workers in infectious disease centres in
Ghana, who serve as primary source of health information for the public and can influence the gen-
eral public’s decision on uptake of the COVID-19 vaccine.

2. Materials and Methods

2.1. Study Setting

The study was conducted in four infectious disease institutions located in Accra, the capital city
of Ghana. Accra is a major urban setting with a population of over 5 million people and has under-
gone significant development and growth in recent years. It is known as the city with high COVID-
19 Infection rate.

The four infectious disease centers included in the study were the Ghana Infectious Disease Cen-
tre, Pantang COVID-19/Infectious Disease Treatment and Isolation Centre, Ga East Municipal Hos-
pital, and Shai Osudoku Municipal Hospital. The Ghana Infectious Disease Centre is the first infec-
tious disease facility in Ghana and serves as a referral facility for severe and critical COVID-19 cases.
It also has a BLS 3 molecular laboratory for testing infectious pathogens, including COVID-19 .

The Pantang COVID-19/Infectious Disease Treatment and Isolation Centre was established dur-
ing the pandemic and was used to admit travelers who tested positive for COVID-19 at the Kotoka
International Airport.

The Ga East Municipal Hospital was the first COVID-19 treatment center in Ghana before the
establishment of the Ghana Infectious Disease Centre. The Shai Osudoku District Hospital is the only
major government health facility with an infectious disease center in the district, with a 125-bed ca-

pacity.
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Figure 1: Ga East and Shai-Osudoku Municipalities in Regional Context depicting the Study Area

2.2. Study Design and Sample Size

The study was an institution-based cross-sectional study, which employed a structured ques-
tionnaire to assess the prevalence and predictors of COVID-19 vaccine hesitancy among health care
workers in infectious disease centres in Ghana. 170 healthcare workers at infectious disease treatment
centers in Ghana were recruited in the study. Cochrane formula was used to determine the sample
size. Using prevalence (12.2%) of COVID-19 vaccine hesitancy among healthcare workers in a previ-
ous study [18]. The Study formular is given by

N= Z2P(1-P)
d2
where:
N= sample size, Z= statistic for level of confidence, P= expected prevalence e= margin of error,
Z at a 95% confidence interval = 1.96
Margin of error e= 5% (0.05)
N=(1.96)20.122(1-0.122) =  164.59 approximately 165
(0.05)?
Thus, 165 participants were calculated to be sampled for this study. However, a response rate of
170 respondents was attained due to concurrent data collection.

2.3. Data Collection and Sampling Process

A Multistage sampling technique was employed to sample the healthcare workers (HCWs) from
the four various Infectious Centers. The participants were stratified into clinical and non-clinical
staffs who worked at the Ghana Infectious Disease Centre, Ga East Municipal Hospital, Pantang
COVID-19/Infectious Diseases Treatment and Isolation Centre and Shai Osudoku Infectious Disease
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Isolation Center. Using the employment database from each infection center as a sample frame, a
proportionate simple random sampling method was then used to select eligible participants after
they consented to be included in the study. The structured questionnaire was then administered to
the participant at the various selected hospitals. The questionnaire was in various sections, including
information on sociodemographic and health-related information, personal history and experience
with COVID-19, routine vaccination history, general attitudes towards vaccination and perception
about COVID-19 severity and vaccine safety.

2.4. Data Analysis

After data collection, entry and collation, the data was exported to STATA version 17 for analy-
sis. Descriptive statistics such as mean, standard deviation, frequencies and proportions were used
to summarize continuous and categorical variables. Vaccine hesitancy as a variance was measured
on the basis of not taking at least one dose of any of the COVID-19 approved vaccines in the country.
Health workers who took at least a dose of vaccine were categorized as not vaccine hesitant) and
those who did not take any dose of COVID-19 vaccines and with no intention of taking it were clas-
sified as vaccine hesitant.

Multivariate logistic regression was used to determine correlates of COVID-19 vaccine hesitancy
among the participants. Based on this, a dichotomous variable was created “0” (Not vaccine hesitant)
and “1” (vaccine hesitant) using a variable which reported on whether had taken at least one dose of
any COVID-19 vaccine in Ghana. The outcome of interest was vaccine hesitancy. The strengths of
association between independent variables and COVID-19 vaccine hesitancy were determined using
crude odds ratio. Multilinear collinearity was used to address issues relating to confounders. The
likelihood ratio test was used to test for the goodness of fit of Model II. A p-value less than 0.05 was
considered statistically significant.

2.5. Ethical Considerations

The study obtained ethical clearance from the Ghana Health Services Ethics Review Committee,
and written informed consent was obtained from all participants. Participants were informed that
participation was voluntary and they could opt out at any time. Data collected was kept confidential,
and participants were identified using codes and numbers instead of their actual names to ensure
anonymity

3. Results

3.1. Sociodemographic characteristics of respondents

One hundred and seventy health workers were recruited for this study (Table 1). More than half
104 (61.2%) were female. Exactly half 85 (50%) of the health workers were aged 30-39 years and few
9 (5.3%) were between 40-49 years. Regarding marital status, most 105 (61.8%) were single and almost
all 169 (99.4%) were Ghanaian. Christianity was the dominant religion 148 (87.0%). The health work-
ers in this study had varying levels of education ranging from basic education 6 (3.5%), certificate/di-
ploma 28 (16.5%) to bachelor’s degree 107 (62.9%) with some having postgraduate qualifications 16
(9.4%). Respondents were sampled from four workplaces, Ghana Infectious Disease Centre 69
(40.6%), Shai Osudoku Isolation center 43 (25.3%), Ga East Municipal Hospital 42 (24.7%) and the
Pantang Infectious Disease Centre 16 (9.4%). Majority of the health facilities were located in urban
settings 124 (72.9%). A greater proportion 135 (79.4%) were in the clinical care cadre (Anesthesia,
Nurses, physicians, Laboratory, Pharmacy and Radiology) while the remaining 35 (20.6%) formed
part of administration, estate and security personnel. More 107(62.9%) had been working for less than
five years and few have been working for more than ten years 11(6.5%). Majority 146 (85.9%) indi-
cated they did not have any comorbidity.


https://doi.org/10.20944/preprints202305.1441.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 19 May 2023

Table 1. Sociodemographic characteristics.

d0i:10.20944/preprints202305.1441.v1

Characteristic Frequency, N-170 Percentage
Gender
Female 104 61.2
Male 66 38.8
Age
20-29 76 447
30-39 85 50.0
40-49 9 53
Marital status
Married 65 38.2
Single 105 61.8
Nationality
Ghanaian 169 99.4
Non-Ghanaian 1 0.56
Religion
Christianity 148 87.0
Islam 11 6.5
Others 11 6.5
Education
Bachelor’s Degree 107 62.9
Basic Education 6 3.5
Certificate or Diploma 28 16.5
Postgraduate (Masters or PhD) 16 9.4
Secondary Education 13 7.6
Workplace
Shai Osudoku Isolation Centre 43 25.3
Ga East Municipal Hospital 42 24.7
Ghana Infectious Disease Centre 69 40.6
Pantang Infectious Disease Centre 16 9.4
Location of health facility
Peri — Urban 41 242
Rural 5 2.9
Urban 124 729
Hospital department
Clinical care* 135 79.4
Non-clinical care? 35 20.6
Work experience
Less than 5 years 107 62.9
5-10 years 52 30.6
More than 10 years 11 6.5
Have any comorbidity
No 146 85.9
Yes? 24 14.1

%(Anesthesia, OPD, Ward, ICU, HDU, Laboratory, Pharmacy, Radiology)
A(Administration, Estate, Records, Security)

%(Hypertension, Diabetes, Asthma, Sickle cell, Autoimmune disease)
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3.2. Experiences and Perception about COVID-19 severity and COVID-19 vaccine safety

In this study, 131 (77.1%) of the respondents reported being involved in direct care for COVID-
19 patients. 88 (51.8%) of participants reported having been infected with COVID-19, and 10 out of
88 (11.4%) were admitted to hospital. 163 (95.9%) of the health workers perceived COVID-19 as a
serious disease and 167 (98.2%) knew that it could result in serious complications. Additionally, 161
(94.7%) believed that health workers were more vulnerable to COVID-19 infection, and 155 (91.2%)
reported that COVID-19 vaccines had side effects. Finally, 79 (46.5%) agreed that COVID-19 vaccines
could prevent infection. Regarding self-perceived risk, 60 (35.3%) agreed they were at highly at risk
of getting severe form of the disease and 11 (6.5%) strongly disagreed they were at risk as shown in
Table 2 below.

Table 2. COVID-19 Experience and Perception about COVID-19 Severity and COVID-19 Vaccine

Safety.
Characteristic Frequency Percentage

Direct care of COVID-19 patient
No 39 229
Yes 131 771
Ever infected with COVID-19
I cannot tell 17 10.00
No 65 38.2
Yes 88 51.8
Admitted when infected with COVID-19
No 78 88.6
Yes 10 114

COVID-Infection in social circle

Family member 55 32.5
Neighbor 40 23.7
Friend 82 48.5
Someone else known 46 27.2
Other people (Husband, Work colleagues) 4 2.4
No one 38 225
Perceive COVID-19 as a serious disease

No 7 4.1
Yes 163 95.9

Know COVID-19 can result in serious complications

No 3 1.8
Yes 167 98.2
Health workers more vulnerable to COVID-19 infection

No 9 5.23
Yes 161 94.7

Perceive yourself at risk of getting the severe form of COVID-19
Agree 60 35.3
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Disagree 40 23.5
Strongly Agree 59 34.7
Strongly Disagree 11 6.5
COVID-19 vaccine prevents COVID-19 Infection

No 91 53.5
Yes 79 46.5
COVID-19 vaccines have side effects

No 15 8.82
Yes 155 91.2

3.3. Vaaccine related characteristics of respondents.

Figure 2 depicts the COVID-19 vaccine related characteristics. Figure 2 A, shows the various
sources of information on COVID-19 vaccine among the health care workers. The most common
sources of information about the vaccine were local media 115 (67.6%), government sources 105
(61.8%), social media 99 (58.2%) and official international websites 75 (44.1%). Other sources included
places of worship 24 (14.1%) and personal internet search 68 (40.0%). In Figurel B, most respondent
147 (86.5%) and 127 (74.7%), indicated that AstraZeneca and Johnson and Johnson were the most
known vaccine brand, and Sputnik V 33 (19.4%) was the least known vaccine brand. Health workers
in this study reported on the number of approved vaccines in Ghana. 58 (34.1%) stated four vaccines
were approved for use in Ghana, 34 (20.0%) indicated three and did not know the number of ap-
proved vaccines for use in the country and 15 (8.8%) revealed two vaccines were approved for use in
Ghana (Figure C).

Places of worship [ 14.1
Family and Friends [N 15.9
Persoanal internet search [N 40
Official international websites [N 241
Social media I 58.2
Government sources e 61.8
Local radio/television/newspapers [N 67.6

0 10 20 30 40 50 60 70 80

Information source of COVID-19 Vaccine

Percentage

Figure 2 A. Sources of Information about COVID-19 Vaccine
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Figure 2 B. Vaccines known by respondents
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Figure 2 C. Number of vaccine approved for use in Ghana

3.4. Attitudes towards COVID-19 Vaccines

The study found that 148 (87.1%) of the respondents reported being vaccinated against COVID-
19, with the AstraZeneca vaccine being the most common (72%). Among those who were not vac-
cinated, 19 (86.4%) stated they would not receive the vaccine, citing reasons such as lack of trust,
painful administration, and already being infected with COVID-19. Only 32 (21.5%) of the vaccinated
participants reported taking booster shots. Among those who did not take booster shots, 70 (60.3%)
revealed they would eventually take them while 46 (39.7%) stated otherwise, with the main reasons
for not receiving them being a lack of time, indecision, vaccine safety and side effects from previous
shots. The majority of health workers 151 (88.25%) would recommend the COVID-19 vaccine to their
family and friends, and 154 (90.6%) agreed that vaccinations reduce the risk of severe disease and
death from infectious diseases.
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Table 3. Attitudes towards COVID-19 Vaccines.

Characteristic Frequency Percentage
Vaccinated against COVID-19
No 22 12.9
Yes 148 87.1
Which vaccine have you received
AstraZeneca 107 72.3
Johnson & Johnson 23 15.5
Moderna 9 6.1
PfizerBioNTech 19 12.8
Do not remember 5 3.4
Number of doses of vaccines received
One 35 23.6
Two 113 76.4
Would you eventually receive the COVID-19 vaccine
No 19 86.4
Yes 3 13.4
Reasons for delay in vaccination
Do not trust vaccine 1 33.3
Already had COVID-19 infection 1 33.3
Vaccine administration is painful 1 33.3
Reasons for not taking vaccine
I prefer natural immunity 5 26.3
The vaccine is not safe 6 31.6
Religious reasons 2 10.5
Unforeseen side effects 5 26.3
Do not trust authorities 1 5.3
Received booster
No 116 78.4
Yes 32 21.5
Will you eventually receive the booster
No 46 39.7
Yes 70 60.3
Reasons for delay in receiving booster
Have not got time to go for it 31 44.3
Do not know where to get it 7 10.0
Do not trust it 5 7.1
Contemplating whether to take it or not 27 38.6
Religious reasons 1 1.4
Side effects from previous vaccination 12 17.1
Tested positive after previous jabs 5 7.1
Vaccine not available 4 5.7
Reasons why booster will not be taken
I won't get time to take it 4 8.7
Do not know where to get it 5 10.9
Do not trust 15 32.6
No longer beneficial 8 17.4
Side effects from previous jab 11 28.3
Tested positive after previous jabs 6 13.0

Recommend COVID-19 vaccine
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Will not recommend 19 11.2
Will recommend 151 88.2
Accessibility to COVID-19 Vaccine

It is/was available at work 115 67.7
It is/was available within 1 hour 28 16.5
It was only accessible more than 1 hour 13 7.6
Walking distance from my home 14 8.2
Vaccinations reduces risk/death from infectious diseases

Disagree 6 3.5
Indifferent 10 5.9
Agree 154 90.6

3.5. Prevalence of COVID-19 Vaccine Hesitancy among health workers

Overall, 19 (11.2%) of health workers were hesitant in taking the COVID-19 vaccine while ma-
jority 151 (88.8%) were receptive to taking the COVID-19 vaccine

11.2%

= Not vaccine hesistant

= Vaccine hesitant

88.8%

Figure 3. Prevalence of Vaccine Hesitancy among health workers.

3.5. Association between demographic characteristics and vaccine hesitancy

Univariate logistic regression was used to predict sociodemographic characteristics that can in-
fluence COVID-19 vaccine hesitancy among the health workers. The regression model revealed
workplace and location of workplace to significantly predict COVID-19 vaccine hesitancy. Health
workers working in the Ghana Infectious Disease center were 77% less likely to be hesitant to COVID-
19 vaccine compared to their counterparts working at the Shai Osudoku Isolation Center [COR= 0.23,
95% CI: 0.07-0.81, p-value = 0.022]. Similarly, respondents who work in urban settings were also 85%
less likely to be hesitant to COVID-19 vaccine compared to their counterpart in rural settings [COR=
0.15, 95% CI: 0.02-0.97, p-value = 0.046].
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Table 4. Association between demographic characteristics and vaccine hesitancy.

Variable Odds ratio 95% CI p-value
Gender
Female 1
Male 1.88 0.72-4.92 0.195
Age
20-29 1
30-39 1.13 0.43-3.03 0.804
40-49 1.06 0.12-9.63 0.095
Marital status
Married 1
Single 1.07 0.39-2.87 0.895
Religion
Christianity 1
Islam 0.77 0.09-6.40 0.809
Others 0.77 0.09-6.40 0.809
Education
Basic Education 1
Bachelor’s Degree 0.52 0.05-4.89 0.563
Certificate or Diploma 0.83 0.08-9.13 0.881
Postgraduate (Master’s or PhD) 0.71 0.05-9.70 0.800
Secondary Education 0.91 0.6-12.52 0.943
Workplace
Shai Osudoku Isolation Centre 1
Ga East Municipal Hospital 0.51 0.15-1.67 0.267
Ghana Infectious Disease Centre 0.23 0.07-0.81 0.022*
Pantang Infectious Disease Centre 0.25 0.03-2.17 0.209
Location of workplace
Rural 1
Peri - Urban 0.26 0.04-1.87 0.181
Urban 0.15 0.02-0.97 0.046*
Hospital department
Non-clinical care 1
Clinical care 0.97 0.30-3.12 0.958
Work experience
Less than 5 years 1
5- 10 years 1.30 0.44-3.86 0.637
More than 10 years 0.94 0.10-8.94 0.957
Have any comorbidity
No 1
Yes 0.60 0.21-1.72 0.346

*Statistically significant at p<0.05

3.6. Association between COVID-19 experiences, perception, attitude towards COVID-19 and Vaccine
hesitancy among health workers

Univariate logistic regression was used to predict COVID-19 experience, perception and attitude
towards COVID-19 which can influence COVID-19 vaccine hesitancy among health workers in this
study. The univariate model predicted being infected with COVID-19, having an infected family
member, perceiving COVID-19 as a serious disease, knowing COVID-19 can result in serious
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complication, regarding health workers as more vulnerable to COVID-19 infection, perceiving one-
self at risk of severe form of COVID-19, recommending COVID-19 vaccine and associated severe
disease and death as factors which could influence COVID-19 vaccine hesitancy among health work-
ers in this study. Health workers who have ever been infected with COVID-19 were 69% less likely
to be vaccine hesitant [COR= 0.31, 95% CI: 0.11-0.87, p-value = 0.027], those with an infected family
member were also 78% less likely to be vaccine hesitant [COR= 0.22, 95% CI: 0.05-0.97, p-value =
0.045], perceived COVID-19 as a serious disease were 85% less likely to be vaccine hesitant [COR=
0.15, 95% CI: 0.03-0.70, p-value = 0.017], perceived health workers to be more vulnerable to COVID-
19 infection were 78% less likely to be vaccine hesitant [COR= 0.22, 95% CI: 0.05-0.97, p-value = 0.045]
and disagreed

they were at risk of getting the severe form of COVID-19 were 6.3 times more likely to be vaccine
hesitant compared to those who agreed they were at risk [COR= 6.30, 95% CI: 1.51-26.23, p-value =
0.011]. Furthermore, health workers who stated they would recommend COVID-19 vaccine to their
family and friends [COR= 0.05, 95% CI: 0.01-0.13, p-value <0.0001] and agreed vaccinations reduce
the risk of severe disease and death associated with infectious diseases [COR= 0.15, 95% CI: 0.04-0.60,
p-value = 0.007] were 95% and 85% less likely to be vaccine hesitant respectively.

Table 5. Association between COVID-19 experiences, perception, attitude towards COVID-19 and
Vaccine hesitancy among health workers.

Odds ra- 95%CI  p-value

Variable .
tio

Direct care of COVID-19 patient
No 1
Yes 0.60 0.21-1.71 0.346
Ever infected with COVID-19
I cannot tell/No 1
Yes 0.31 0.11-0.87 0.027*
Infected family member
No 1
Yes 0.22 0.05-0.97  0.045*
Infected neighbor
No 1
Yes 0.57 0.17-2.07  0.396
Infected friend
No 1
Yes 0.75 0.28-1.96 0.554
Infected Someone known
No 1
Yes 2.75 1.04-7.28  0.042*
Perceive COVID-19 as a serious disease
No 1
Yes 0.15 0.03-0.70 0.017*
Know COVID-19 can result in serious complications
No 1
Yes 0.92 0.05-1.85 0.956
Health workers more vulnerable to COVID-19 infection
No 1

Yes 0.22 0.05-0.97 0.045*
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Perceive yourself at risk of getting the severe form of COVID-

19

Agree 1

Disagree 0.84 0.23-3.08 0.794

Strongly Agree 0.41 0.10-1.65 0.208

Strongly Disagree 6.30 1.51- 0.011*
26.23

COVID-19 vaccine prevents COVID-19 Infection

No 1

Yes 0.49 0.17-1.37 0.174

COVID-19 vaccines have side effects

No 1

Yes 4.42 0.25-7.70  0.307

Recommend COVID-19 vaccine

Will not recommend 1

Will recommend 0.05 0.01-0.13  <0.0001*

Accessibility to COVID-19 Vaccine

Walking distance from my home 1

It is/was available at work 0.39 0.09-1.60 0.191

It is/was available within 1 hour 0.13 0.01-1.45 0.099

It was only accessible more than 1 hour 1.62 0.29-9.26  0.582

Vaccinations reduces risk/death from infectious diseases

Indifferent 1

Disagree 0.3 0.02-3.62 0.344

Agree 0.15 0.04-0.60  0.007*

*Statistically significant at p<0.05

3.7. Factors associated with vaccine hesitancy among health workers.

A multivariate logistic regression model was used to predict factors associated with COVID-19
vaccine hesitancy among health workers taking into consideration significant factors from tables 4
and 5. In the adjusted model, perceiving oneself to be at risk of severe disease from COVID-19, rec-
ommending COVID-19 vaccine to friends and family and agreeing vaccination against infectious dis-
eases and reduces the risk of disease and death were the final predicted factors associated with
COVID-19 vaccine hesitancy among the health workers. Health workers who disagreed they were at
risk of getting the severe form of COVID-19 were 2.5 times more likely to be hesitant to COVID-19
vaccine compared to their counterparts who agreed [AOR= 2.53, 95% CI: 1.42-44.97, p-value = 0.028].
However, respondents who indicated they would recommend the vaccine to family and friends were
96% less likely to be vaccine hesitant compared to those who stated otherwise [AOR= 0.04, 95% CI:
0.06-0.19, p-value <0.0001]. Similarly, health workers who agreed vaccinations reduce the risk of se-
vere disease and death associated with infectious diseases were also 94% less likely to be COVID-19
vaccine hesitant [AOR= 0.06, 95% CI: 0.01-0.56, p-value = 0.013].
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Table 6. Multivariate association of factors associated with vaccine hesitancy.

Odds ra- 95%CI  p-value

Variable
tio

Workplace

Shai Osudoku Isolation Centre 1

Ga East Municipal Hospital 0.76 0.05- 0.851
13.08

Ghana Infectious Disease Centre 0.08 0.04-1.33  0.077

Pantang Infectious Disease Centre 0.65 0.02- 0.797
17.78

Location of health facility

Rural 1

Peri - Urban 0.27 0.01-6.92 0431

Urban 0.52 0.01- 0.746
25.44

Ever infected with COVID-19

I cannot tell/No 1

Yes 0.86 0.17-4.40 0.856

Infected family member

No 1

Yes 0.45 0.06-3.46  0.442

Infected Someone known

No 1

Yes 2.65 0.53- 0.233
13.21

Perceive COVID-19 as a serious disease

No 1

Yes 1.82 0.11- 0.672
28.98

Health workers more vulnerable to COVID-19 infection

No 1

Yes 0.49 0.04-6.27 0.588

Perceive yourself at risk of getting the severe form of COVID-

19

Agree 1

Disagree 0.71 0.09-5.74 0.750

Strongly Agree 0.54 0.08-3.68 0.531

Strongly Disagree 2.53 1.42- 0.028*
44.97

Recommend COVID-19 vaccine

Will not recommend 1

Will recommend 0.04 0.06-0.19  <0.0001*

Vaccinations reduces risk/death from infectious diseases

Indifferent 1

Disagree 0.02 0.04-5.87 0.170

Agree 0.06 0.01-0.56  0.013*

*Statistically significant at p<0.05

4. Discussion

Vaccine hesitancy poses a significant threat to the efforts to curb infections. This becomes more
disturbing when the hesitancy is among the high-risk populace such as healthcare workers,
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Healthcare workers play a vital role in rendering quality healthcare services, and their safety is cen-
tral in the response of nations against pandemic[15]. Hence to address the vaccine hesitancy, scien-
tists and researchers need to investigate the determinants and predictors of vaccine hesitancy among
the health workers, and develop tailored strategies to address the issue successful.

4.1. Attitude and perception on COVID-19 vaccine

The study found that over half (51.8%) of the health workers at various infectious disease treat-
ment centers had been prior infected with COVID-19, which was higher than the infection rates re-
ported among health workers in some studies conducted in New York, Atlanta, Qatar, and Iran [19-
23].The high infection rate may be due to the nature of their work and lack of resources in fighting
the pandemic in a poor resource setting like Ghana. This high rate of COVID-19 infections among the
health workers buttresses the World Health Organization's study that classified health workers as
being more vulnerable to COVID-19 due to the nature of their work [24]. Nonetheless, only 35.5% of
the respondents perceived themselves as being at risk of getting a severe form of the infection.

While COVID-19 vaccination has been found to minimize the severity of the infection and pre-
vent hospitalization, almost half (46.5%) of the health workers in this study thinks otherwise. They
believe that being vaccinated prevents one from getting COVID-19 infection. This held perception of
the participants is not the case and therefore education is needed in this regard, since they are seen
as a prime source of health information. The majority of health workers (91.2%) acknowledged that
the COVID-19 vaccines come with side effects, which is consistent with a study conducted among
health workers in the Czech Republic [18]. However, this perception did not influence hesitancy to
the COVID-19 vaccine, which is consistent with a study that concluded that informing people of the
limitations and side effects of vaccinations does not reduce their intentions to be vaccinated [25].

Among the study participants, the AstraZeneca vaccine was the most well-known COVID-19
vaccine, followed by Pfizer-BioNTech and Johnson and Johnson. This may be due to AstraZeneca
being the first vaccine to arrive in Ghana and its higher usage in the country. According to Ghana
Health Service, as of February 15, 2023, out of the 23,466,480 COVID-19 vaccine doses administered
in Ghana, 44.9% were AstraZeneca and 30.1% were Pfizer-BioNTech [26] Also, only a small percent-
age (19.4%) of the participants knew about Sputnik V as a COVID-19 vaccine approved in Ghana,
this is likely due to its low usage in the country.

Surprisingly, only 13.5% of health workers had knowledge about the number of COVID-19 vac-
cines approved for use in Ghana, which is concerning given that health workers are a trusted source
of health information. The participants equally indicated that their primary source of information on
COVID-19 vaccines was mainly through the local media outlets, social media and government of
Ghana’s communiques. This finding is consistent with other studies which acknowledge the signifi-
cant role of the both traditional and modern media in promoting vaccination and its positive impact
on health-risk behaviours in the community [27, 28]. Notwithstanding, the study highlights the need
for regulation to prevent the spread of false information on the disease, since excess and uncontrolled
information can lead to media fatigue, misinformation and fake news [29].

The COVID-19 vaccine uptake among participants was high, with 87.05% having received at
least one dose, exceeding the vaccination rate among some health workers in some other countries
[30]. Encouragingly, a higher proportion of health workers (76.5%) were fully vaccinated compared
to the national figures. However, only 31.8% of participants had received their booster dose, despite
its availability. This is a cause for concern as studies have shown that booster doses improve immun-
ity and offer greater protection against new variants of the virus [31, 32]. In contrast, health workers
in Singapore had a much higher booster dose uptake rate of 73.8% [33].
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4.2. Prevalence of COVID-19 vaccine hesitancy

Based on the results of the present study, the COVID-19 vaccine hesitancy rate among partici-
pants was found to be 11.2%, which is lower than the rates reported in studies conducted in Ethiopia
(60.3%), Egypt (41.9%), Uganda (13.3%), and Sub-Saharan Africa (50.5%) [34-36]. This indicates an
improvement compared to previous studies conducted among radiographers and health workers in
Ghana, which reported vaccine hesitancy rates of 40.7% and 70%, respectively [12, 37]. However, it
is still concerning as these facilities treat patients with all severities of COVID-19, which put them
more at risk. Evidence-based data from the Ghana Infectious Disease Centre suggests that unvac-
cinated patients with poor prognosis and those who end up in the Intensive Care Unit after contract-
ing COVID-19 are in the majority, while those who had been vaccinated had milder symptoms and
shorter hospital stays [38]. Despite this data, some healthcare workers at these infectious disease cen-
ters remain hesitant to vaccinate, possibly due to cultural and psychological factors.

The hesitancy rate for booster doses in this study was found to be 31.1%, which is higher than
the rates reported in studies conducted among health workers in the Czech Republic and Poland [39,
40]. The study also found that health workers at the Ghana Infectious Disease Centre were 77% less
likely to be hesitant than their colleagues at Shai Osudoku. Similarly, respondents who work in urban
settings were 85% less likely to be hesitant than those in rural areas, which is consistent with earlier
studies conducted in Ghana [41]. This may be due to the low rate of COVID-19 infections in the rural
areas as compared to the cities and also the misconceptions of the vaccine among the rural population
in Ghana.

Although the prevalence of vaccine hesitancy in this study is lower than in other countries, it is
still a concern given the crucial role of these facilities in treating COVID-19 patients. Efforts are
needed to address the cultural and psychological factors that contribute to vaccine hesitancy among
healthcare workers, particularly in rural areas, and to increase awareness of the benefits of vaccina-
tion.

4.3. Predictors to COVID-19 vaccine hesitancy

The study found that individuals who had previously been infected with COVID-19 or had rel-
atives or acquaintances who had been infected were less likely to be hesitant towards COVID-19
vaccination. This aligns with findings from similar studies conducted in the United States and India
among healthcare workers, where knowing someone who had been infected with COVID-19 signifi-
cantly reduced vaccine hesitancy[42, 43]. In contrast, healthcare workers in Atlanta and Lebanon who
had previously been diagnosed with COVID-19 were more hesitant towards vaccination than those
who had not been diagnosed [44, 45]. Participants who perceived COVID-19 as a serious disease with
the potential for severe complications were also less likely to be hesitant towards vaccination. Addi-
tionally, healthcare workers who believed they were more vulnerable to COVID-19 infection and
could therefore develop a severe form of the disease were less likely to be hesitant towards vaccina-
tion. These factors were significant in informing a person's decision to get vaccinated. Having a good
perception of the risk posed by COVID-19 was positively correlated with COVID-19 vaccine ac-
ceptance [46, 47].

Multiple factors can influence people's attitudes towards vaccine hesitancy or refusal [48]. Alt-
hough most participants in this study adequately perceived the severity of COVID-19 and its preven-
tion strategies, a small number were still hesitant to be vaccinated. Factors contributing to vaccine
hesitancy included a preference for natural immunity, concerns about vaccine safety and unforeseen
side effects. Major factors contributing to hesitancy towards the booster dose included side effects
from previous doses, indecisiveness, and a lack of time to receive the vaccine. It is essential to evaluate
the predictors of vaccine hesitancy among healthcare workers to inform policy development.
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In this study, place of work (Ghana Infectious Disease Centre), urban settlement, knowing some-
one who had previously been infected with COVID-19, and perception of the severity of COVID-19
were significant predictive factors for hesitancy towards COVID-19 vaccines among the participants.
Nonetheless, predictors varied for healthcare workers who participated in similar studies conducted
in different parts of the world, including income, years of experience, individuals perceiving them-
selves to be at high risk, sex, and educational level [35, 42, 49].

5. Conclusion

The study found that COVID-19 vaccine hesitancy among healthcare workers was generally low,
as they had adequate perception of the severity of COVID-19. However, the hesitancy rate for the
booster dose was high. The study identified past COVID-19 infection, knowing someone who had
been infected, Vaccine safety, vaccine side effect and perception about COVID-19 severity as signifi-
cant predictive factors for vaccine hesitancy. A multi-disciplinary approach is needed to address hes-
itancy among health workers.To bridge knowledge gaps on vaccination observed among some re-
spondents in this study, the Institutional Care Division of the Ghana Health Service should organize
training for health workers in various health institutions. Health promotion campaigns should also
be conducted by the Ministry of Health and Ghana Health Service to encourage health workers to
accept and receive the vaccines. Media sources were found to be a significant source of information
on the vaccines among respondents, and this can be leveraged to enhance health promotion efforts.
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