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Abstract

Aim: The study examined the associated adverse events following SARS-CoV-2 vacci-
nation among healthcare workers during the first dose of the vaccine in the Northern
Region of Ghana.

Design: The study was a cross-sectional survey involving 463 healthcare workers.
Method: The data were collected using a structured questionnaire. The data were
analysed descriptively, and binary logistics was performed using SPSS version 25.
Results: The mean age was 33.4 + 9.7 years, the majority (43.6%) being <30years and
males (57.2%). The self-reported prevalence of SARS-CoV-2 vaccine adverse events
was 75.5%. Common systemic adverse events comprised headache (47.5%), dizziness
(18.4%) and local adverse events included generalized body pains (44.0%) and abscess
around the injection sites (11.2%). The study found a high prevalence of self-reported
SARS-CoV-2 vaccine adverse events involving both systemic and local adverse events.
Our study gives useful information that can be used for public health-targeted inter-

ventions to boost public confidence in SARS-CoV-2 vaccines.
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1 | INTRODUCTION

The SARS-CoV-2 pandemic has become a major global health chal-
lenge since its outbreak in 2019 (Nzaji et al., 2020; Tran et al., 2021).
It has affected several sectors of life including health, social struc-
ture, trade and national economies (Amponsah & Frimpong, 2020).
Existing evidence shows that the SARS-CoV-2 pandemic has re-
sulted in 1.9 million mortalities and about 86.4 million cases globally
(Shekhar et al., 2021). The impact of the pandemic differs in terms
of prevalence and mortality across different countries, the eco-
nomic and social burden appears similar across the globe (Asante
& Mills, 2020; Danquah & Schotte, 2020; Lee et al., 2020; Lone &
Ahmad, 2020; Makoni, 2020; Peng et al., 2020; Ren et al., 2020;
Zhao et al., 2020). Indeed, social life came to a standstill as individ-
uals, and communities could not celebrate achievements and anni-
versaries, and many could not go on holidays. The human suffering,
economic and social challenges resulted in the implementation of
SARS-CoV-2 preventive strategies such as social distancing, proper
hand hygiene practices, use of face masks, self-isolation and quar-
antine (Liu et al., 2020; Nzaji et al., 2020; Schmidt, 2020).

Vaccination is an effective way of halting the spread of SARS-
CoV-2 and reducing associated complications (Fu et al., 2020; Nzaji
et al., 2020; Shekhar et al., 2021). However, the acceptance of vac-
cines has been a global challenge in some settings (Adeniyi et al., 2021;
Dzieciolowska et al., 2021; Elhadi et al., 2021). Adverse events fol-
lowing immunizations (AEFIs) have compounded the acceptability of
the SARS-CoV-2 vaccine as individuals and groups who have rejected
previous vaccines indicated fear of the side effects (Datta et al., 2017;
Yenyi, 2019). SARS-CoV-2 AEFIs range from moderate symptoms
such as swelling and pain at the site of injection, localized skin red-
ness, raised body temperature, drowsiness, vomiting and irritability
(Datta et al., 2017; Joshi et al., 2018) to serious life-threatening con-
ditions such as seizures, hypotonic hyporesponsive episodes (HHE),
prolonged crying and thrombocytopenia and could result in hospital-
ization (Datta et al., 2017; Joshi et al., 2018). As at the conduct of this
study, five vaccines, namely Pfizer, Oxford/AstraZeneca, Moderna,
Janssen and Sputnik V (Agyekum et al., 2021; Jones & Roy, 2021),
have been approved for use globally (Agyekum et al., 2021). These
vaccines have reportedly gone through a series of clinical trials and
considered safe (Dal-Ré et al., 2021). The immunization of individu-
als against the virus with the existing vaccines is currently ongoing
across the globe with variable acceptability reports. As at the time of
this study, 742,349 persons have been vaccinated with AstraZeneca/
Oxford vaccine in Ghana (Ghana Health Service, 2021). However,
there were social media reports suggesting that some individuals
might not accept the vaccine, and this could prevent Ghana from
achieving the herds' immunity that the vaccinations aim to achieve.
Post-vaccine surveillance to identify AEFIs and educating popula-
tions about them has been recommended as a strategy for boost-
ing public confidence in vaccinations (Joshi et al., 2018). The current
study was aimed at examining the associated adverse events flowing
SARS-CoV-2 vaccination among healthcare workers during the first
dose of the vaccine in the Northern Region of Ghana.

2 | MATERIALS AND METHODS

2.1 | Study design and setting

The study was a cross-sectional survey conducted between April-
June 2021 in sixteen (16) districts in the Northern Region, Ghana.
Data were collected prospectively across the 16 districts of the
Region. The 16 districts were considered because the vaccination

exercise took place in all the districts.

2.2 | Study population and sample size

The study involved all healthcare workers who took the first dose of
the SARS-CoV-2 Vaccine in the Northern Region. The definition of
healthcare workers in this study included all individuals who work in
the healthcare sector in the Northern Region, Ghana. They also in-
volved persons who were directly or indirectly involved in the man-
agement of SARS-CoV-2 patients and have been vaccinated against
the infection.

At a population size of 742,349, thus those who received the first
dose of the SAR-CoV-2 Vaccine (Ghana Health Service, 2021), the
minimum sample size required for this study at a 95% confidence
interval and 5% margin of error was estimated to be 384 (Sample
Size Calculator by Raosoft, Inc. 2021).

2.3 | Inclusion/Exclusion criteria
The study considered all healthcare workers from the 16 districts
of the Northern Region who took the first dose of the SARS-CoV-2

vaccine. The person must also consent to participate in the study.

2.4 | Data collection process

An electronically designed questionnaire was employed to collect
data. The questionnaire was developed using protocols described
elsewhere (Twene & Yawson, 2018; Ulendorf et al., 2018). The
questionnaire was designed into three subthemes, including: (1)
Sociodemographic characteristics, (2) Adverse events following the
SARS-CoV-2 vaccine and (3) Previous history of vaccine adverse
events and existing medical conditions.

The contact information of health workers who took the first dose
of the SARS-CoV-2 vaccine was retrieved from the SARS-CoV-2 vacci-
nation team. Eligible participants were contacted through a phone call
to ascertain their willingness to partake in the research. After the con-
sent, first, a link was sent to the health workers who have WhatsApp
numbers to respond to items on the questionnaire. To ensure that
such individuals do not attempt the questionnaire more than once,
the electronic questionnaire was designed such that the same device
(mobile phone or computer) cannot submit the questionnaire twice.
Second, health workers without WhatsApp numbers were contacted
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directly via phone call to attempt the items on the questionnaire with
the help of researchers. Third, persons who were to attempt the ques-
tionnaire via email equally had the questionnaire sent to their mail.

To validate the data collection tool, it was subjected to a criti-
cal review by comparing it with previously reported studies on ad-
verse events following immunizations (Smith et al., 2017; Twene &
Yawson, 2018; Ulendorf et al., 2018).

2.5 | Data analysis plan

The raw data collected were extracted from the Google form on-
line platform onto Microsoft Excel File (version 2016), cleaned and
later exported to SPSS (version 25) for further data management and
analysis. First, the data were descriptively analysed and presented
in frequencies, percentages, charts and tables. Second, a binary lo-
gistic regression was performed to test the level of associations and
predict factors of SARS-CoV-2 vaccine AEFIs. A statistical level of

p <.05 was considered significant.

2.6 | Ethical consideration

Administrative permissions to conduct the study was sought
and obtained from the Northern Regional and Districts Health
Directorates. The study equally observed critically, the Helsinki
Declaration on Ethical Principles for Medical Research Involving
Human Subjects, specifically, declaration 1-32 (Kong, 2013). The
risk level of this study to the participants was low and could not
cause any physical harm. However, we considered that individuals
who truly experienced AEFIs may be distressed recounting their
experiences. We, therefore, indicated that participants could opt
out if they considered revisiting their experiences as distressful.
Generally, we ensured that participants' autonomy was upheld
by allowing them to personally decide to participate or not in the
study after using the participant information to explain the aim,
content, process, potential outcome and impact of the study.
Consent was obtained verbally or by signing an electronically con-
sent form. Participants had the liberty to withdraw from the study
at any point in time of the study.

To protect the privacy of participants and maintain the confiden-
tiality of their information, we did not solicit participants' identifiable
information including email addresses, names or initials among oth-
ers. The data were coded and not shared with any third party. Only

the research team had access to the data generated in this study.

3 | RESULTS
3.1 | Sociodemographic characteristics

The study consisted of 463 healthcare workers. The majority of
participants were <30years (43.6%) with a mean age of 33.4years
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TABLE 1 Sociodemographic characteristics

Variable Categories Frequency Percentage
Age (years) Mean (SD) 33.4 (9.7)
<30 202 43.6
31-40 185 40.0
41-50 40 8.6
51-60 26 5.6
612 10 2.2
Gender Female 198 42.8
Male 265 57.2
Highest level of education
None 59 12.7
Certificate 108 23.3
Diploma 143 30.9
Degree 106 22.9
Masters 42 9.1
PhD 5 11
Marital status
Single 200 43.2
Married 254 54.9
Co-habiting 3 0.6
Divorce 6 1.3
Type of health worker
None frontline 342 73.9
health staff
Frontline health staff 121 26.1

(SD+9.7). Most of the study participants were males (57.2%), mar-
ried (54.9%), had diploma (30.9%) and frontline workers (26.1) as
shown in Table 1.

In this study, the majority (75.0%) of the participants had adverse
reactions after taking the SARS-CoV-2 vaccine as shown in Figure 1.

The common systemic adverse events comprised headache
(47.5%), dizziness (18.4%), fever (temperature 2 38°C) (16.2%) and
loss of appetite (11.2%) as shown in Figure 2. The common local
adverse events reported included generalized body pains (44.0%),
abscesses around the injection sites (11.2%) and rashes on the skin
(5.2%) as shown in Figure 3.

3.2 | Adverse events following SARS-CoV-2
vaccination reporting practices

The majority (87.1%) of participants recorded these adverse effects
or reactions within 24 hr. Out of the 75.4% of the participants who
reported adverse events following immunization, only 30.1% re-
ported these observed side effects to a health facility. With regard
to counselling on how to manage adverse events, more than half
(61.6%) were counselled. With the form of counselling given, 75.1%
were told to report to the facility, 41.4% were counselled on home
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FIGURE 1 Prevalence of self-reported adverse events following

immunization SARS-CoV-2 vaccine
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FIGURE 2 Systemic side effects

management of side effects and 4.6% were told to have enough rest

as shown in Table 2.

3.3 | History of vaccine-related side effects and
existing diseases

The majority (80.6%) of the participants have been immunized in
the past with only 21.4% experiencing some side effects or adverse
reactions. Most (61.6%) participants took the yellow fever vaccine,
21.0% took CSM, 41.1% took the hepatitis vaccine and 19.9% took
tetanus. The side effect experienced by most participants in the past
included: dizziness (100.0%), generalized body weakness (45.0%),
headache (40.0%), fever (15.0%) and injection abscess (16.3%).

It was observed that 15.3% of the participants had a preexisting
health disease such as hypertension (39.4%), ulcer (22.5%), diabetes
(8.5%) and sickle cell disease (2.8%). Only 8.6% were on medication
before taking the vaccine. About the second vaccination, 6.5% of

An abscess around the
injection sites

Rashes on the skin

24

Generalized body pains

FIGURE 3 Localside effects

the participants were not willing to take the next vaccination. The
reasons for refusal of the next vaccination include: vaccines trig-
gering other sicknesses (33.3%), severe discomfort (33.3%), vaccine
not safe (20.0%), insomnia (10.0%) and diarrhoea (3.3%) as shown in
Table 3.

3.4 | Factors influencing COVID-19 vaccine AEFIs
Study participants who were <40years were 53% less likely to ex-
perience an adverse reaction after the SARS-CoV-2 vaccine as com-
pared with those more than 40years (aOR; 0.47, 95% CI[0.24-0.92],
p = .027). Males were 45% less likely as compared with females to
experience adverse reactions after the SARS-CoV-2 vaccine (aOR;
0.55, 95% CI [0.32-0.92], p = .03). Study participants who were
on medications for other existing health conditions were 1.6 times
more likely to experience an adverse reaction after the SARS-CoV-2
vaccine compared with those who were not on any medication be-
fore the vaccination (aOR; 1.6, 95% Cl [0.50-5.04], p = .43). Those
without any existing disease were 59% less likely to experience ad-
verse reactions after the SARS-CoV-2 vaccine compared with those
with preexisting disease (aOR; 0.41, 95% CI [0.15-5.04], p = .049).

Participants with no history of side effects of immunization were
36% less likely to experience an adverse reaction after the SARS-
CoV-2 vaccine compared with those with side effects following
immunization (aOR; 0.64, 95% Cl [0.34-1.23], p = .18) as shown in
Table 4.

4 | DISCUSSION

The need to enumerate the adverse events associated with the
SARS-CoV-2 vaccination is essential in this era of continuous
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TABLE 2 Adverse events following
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SARS-CoV-2 vaccination reporting Variable Categories Frequency Percentage
practices How long did it take you to see the side effect?
Within 24 hr 304 871
After 24 hr 45 12.9
Did you report the observed side effects or reactions to a health facility?
Yes 104 30.1
No 242 69.9
Were you advised on how to manage any observed side effects or reactions?
Yes 178 61.6
No 285 38.4
What form of counsel were you given?
Report any side effects to the health 214 75.1
facility
Manage side effects at home with iced 118 41.4
cubes
Take enough rest i3 4.6

increase in infections, mutation of original strains and depletion of
immunity of vaccinated individuals (Kaya & Pirincci, 2021; Nilsson
et al., 2021; Sampath et al., 2021). We, therefore, examined the
associated adverse events following SARS-CoV-2 vaccination
among healthcare workers during the first dose of the vaccine in
the Northern Region of Ghana and found a high (75.5%) prevalence
of self-reported SARS-CoV-2 vaccine adverse events. Adverse
events following the administration of medication for either pre-
ventive purposes or curative purposes have been associated
with reduced compliance with the full regimen of the medication
(Adeniyi et al., 2021; Chen et al., 2021; Yenyi, 2019). It is there-
fore important that vaccine manufacturers and immunologists
continue to improve the quality, especially the SARS-CoV-2 vac-
cines to reduce the current high rates of adverse events associ-
ated with the vaccine. Our study participants reported both local
and systemic SARS-CoV-2 vaccine adverse events as reported in
another study (Menni et al., 2021). Although media (CDC, 2021)
and other scientific studies (Azimi et al., 2021; Jeon et al., 2021;
Kaya & Pirincci, 2021) have reported fatal adverse events follow-
ing the SARS-CoV-2 vaccination, the participants in this study
reported simple to moderate adverse local and systemic events
following their vaccination. SARS-CoV-2 vaccine adverse events
have been characterized as mild and moderate if they do not cause
life-threatening and permanent disability including hospitalization
and death (Hu et al., 2021; No et al., 2013). The reports of this
study participants include common systemic adverse events com-
prising headache, dizziness, fever (temperature > 38°C) and loss of
appetite, and local adverse events reported included generalized
body pains, abscesses around the injection sites and rashes on
the skin. Like other studies, SARS-CoV-2 vaccine-associated sys-
temic adverse events are reported to include fatigue, headache,
malaise, arthralgia, chills, fever, nausea/vomiting and diarrhoea,
and local symptoms such as tenderness, pain, redness, swelling
(Jeon et al., 2021; Menni et al., 2021). These symptoms though not

considered as severe by the participants could cause discomfort
and alter daily routines such as absence from work due to some
participants' inability to carry out their routine activities with the
symptoms. Important in the findings of this study is the indica-
tion by most participants reported adverse events to health facili-
ties, with non-hospitalization. Indeed some previous studies (Jeon
et al., 2021; Joshi et al., 2018; Tozzi et al., 2013) reported that most
individuals who experienced mild or moderate vaccine adverse
events had their symptoms resolved without direct physical inter-
ventions. Like our study, other studies reported that participants
who did not receive any physical therapy for their symptoms re-
ceived counselling on home management such as having enough
bed rest (Jeon et al., 2021).

An understanding of the age and gender-related risk of the SARS-
CoV-2 vaccine is essential in customizing health education strategies
and physical interventions that are both receptive and compatible
with the individuals' dynamics. We, therefore, investigated partici-
pants' risk for SARS-CoV-2 vaccine adverse events and found that
individuals <40vyears were 47% less likely to experience an adverse
reaction after injection with the SARS-CoV-2 vaccine as compared
with those more than 40vyears. Similarly, though significant males
were less likely to have adverse events post-SARS-CoV-2 vaccination.
The age-related risk of SARS-CoV-2 vaccine adverse events appears
to be more common in older individuals, as this has equally been
reported in a study (Menni et al., 2021). In the latter, it is reported
that individuals aged <55years were nearly two times more likely to
sustain at least a systemic SARS-CoV-2 vaccine adverse event com-
pared with individuals aged 55 > years (Menni et al., 2021). Contrary
to our study’s finding that males were 55% less likely to react to the
SARS-CoV-2 vaccine as compared with females, Menni et al. (2021)
found that females had increased odds of experiencing SARS-CoV-2
vaccine adverse events compared with males. Although it is not out
of place to obtain these contradictory findings in different studies, it
might be very useful to review the factors that contributed to these
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TABLE 3 History of vaccine-related side effects and existing TABLE 3 (Continued)
diseases
Variable Categories Frequency Percentage
Variable Categories Frequency Percentage Severe discomfort 10 333
Have you been immunized before? Insomnia 3 10.0
Yes 373 80.6 Severe Diarrhoea 1 3.3
No 20 194 Note: Flu-like symptoms: running nose, cough and chills.
Ever experience the side effect
Y 80 21.4
e TABLE 4 Factors influencing SARS-CoV-2 vaccine AEFls
No 293 78.6
What were the side effects? Variables Categories aOR 95% Cl p-Value
Generalized body 36 45.0 Age Over 40years Ref
pains 40vyears and below 0.47 0.24-0.92 .027
Rashes on the skin 2 2.5 Gender Females Ref
Headache 32 40.0 Males 0.55 0.32-094 .03
Fever 12 15.0 Were you on medication for other existing health conditions?
An abscess around 13 16.3 Yes Ref
the iniecti
ne ijection No 160  0.50-504 .43
sites
. i . 5
Anaphylactic shock 1 13 Did you have any preexisting diseases?
Vomiting 1 1.3 Yes Ref
Diarrhoea 9 25 No 0.41 0.15-5.04 .049
. . . A
T 3 38 Ever experienced the side effects of immunization?
Dizziness 80 100.0 ves Ref
N .64 .34-1.2 N
Loss of appetite 7 8.8 ° 06 03 3 8
What type of vaccines did you experience the side effects or Note: Significance of bold values are p <.05.
reactions?
Yellow fever 229 61.6 differences to ensure that literature that is reported for public use
CSM 78 21.0 is free of uncertainties that could mislead practitioners when they
Hepatitis 153 41.1 seek to apply evidence to practice.
Tetanus 74 19.9 The current study’s findings show that few of the participants
Did you have any preexisting disease? were on medication before the SARS-CoV-2 vaccination, how-
Yes 71 15.3 ever, were 1.6 times more likely to experience an adverse reaction
No 392 84.7 after the SARS-CoV-2 vaccination compared with those who were
N N . o
What was the preexisting disease? not on any medication before the vaccination (aOR; 1.6, 95% Cl
Sickle cell 9 28 [0.50-5.04], p = .430). Considering that global health agencies aim
. for herd immunity to limit the continuous mutation of the virus
Hypertension 28 39.4 L . .
and fluctuating infection rates with fatal outcomes, the need to
Diabetes 6 8.5 . L.
take action to promote the uptake of the SARS-CoV-2 vaccine is
Lz L L2t critical. It is therefore important for the SARS-CoV-2 vaccine task
Others 19 26.8 force to establish the use of medications among individuals that
Were you on any medication before taking the vaccine? may have additive or potentiated effectiveness to the SARS-CoV-2
Yes 40 8.6 vaccine, as our findings suggest that individuals with no known
No 423 91.4 disease were 41% less likely to experience adverse reactions after

With your experience with the first vaccination, are you willing to

take the next vaccination
Yes 433
No 30

Why will you not take the next vaccination?

Trigger other 10
sicknesses
Vaccine not safe 6

93.5
6.5

333

20

the SARS-CoV-2 vaccine compared with persons with preexist-
ing disease (aOR; 0.41, 95% CI [0.15-5.04], p = .049). Besides,
individuals with no history of side effects of immunization were
64% less likely to experience an adverse reaction after the SARS-
CoV-2 vaccine compared with those with side effects following
immunization (aOR; 0.64, 95% CI [0.34-1.23], p = .180). These
findings may be particularly important in our context (Ghana), for

the SARS-CoV-2 vaccination exercise currently ongoing. It will be
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important to target persons with preexisting disease conditions
for the SARS-CoV-2 vaccine under close monitoring, due to their
risk of dying as a result of SARS-CoV-2 infection. To boost public
interest and confidence in the SARS-CoV-2 vaccine, persons with-
out existing disease conditions and a history of previous immu-
nization adverse events could also be targeted, as they have less
tendency to report SARS-CoV-2 vaccine adverse events.

Another important finding in our study is the indication of a
greater proportion (93.5%) of study participants' willingness to
take the second dose of the SARS-CoV-2 vaccine, regardless of
the reported SARS-CoV-2 vaccine adverse events. This might
explain the appreciation of the importance of the SARS-CoV-2
vaccine among study participants. Their willingness to take the
second dose of the SARS-CoV-2 vaccine may also be influenced
by their background (healthcare workers). Suggestively, if per-
sons are made to appreciate the level of risk and the importance
of the SARS-CoV-2 vaccine may influence their willingness to
accept the vaccine. A call for all health practitioners to increase
vaccine education among the public. Among the few participants
who indicated an unwillingness to take the second dose of the
vaccine, attributed reasons comprised the tendency of the vac-
cine to trigger other sicknesses, severe discomfort, vaccine not
being safe, insomnia and diarrhoea. These findings are consistent
with previous studies reports on SARS-CoV-2 vaccine hesitancy
among the public (Agyekum et al., 2021; Butler et al., 2015; Dal-Ré
etal.,, 2021; Dubé et al., 2014; Fu et al., 2020; Shekhar et al., 2021;
Tran et al., 2021). Addressing the assigned reasons by participants
through public health education on vaccine safety and expected
mild to moderate adverse events combined with its management
may be a step towards increasing vaccine uptake and expelling

predetermined misconceptions.

5 | STUDY STRENGTHS AND LIMITATIONS

A strength of our study comprised the fact that the SARS-CoV-2
vaccine adverse events of the participants were captured in real
time prospectively, more likely to be devoid of recall bias. A limita-
tion of the study is the use of self-reported data, subjective to the
participants' judgement. Additionally, our study participants were a
part of the population (healthcare workers) and may not be repre-
sentative of the population, therefore generalizability may be a chal-
lenge. Comparable with other studies elsewhere reporting similar
systemic and local SARS-CoV-2 vaccine adverse events, our study

can be relied on for public health interventional purposes.

6 | CONCLUSION

Our study found a high prevalence of self-reported SARS-CoV-2
vaccine adverse events involving both systemic and local adverse
events. Regardless of the SARS-CoV-2 vaccine adverse events, a
greater number of participants indicated willingness for the second

dose of the vaccine. Our study gives useful information that can be
used for public health-targeted interventions to boost public confi-
dence in SARS-CoV-2 vaccines.
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