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Background: The development and implementation of COVID-19 vaccines have
been a breakthrough in controlling the pandemic. However, the vaccination
coverage in most low-income countries remains very low due to critical vaccine
shortage and profound hesitancy. In this scoping review, we aimed to assess
COVID-19 vaccine uptake, acceptance, and hesitancy in Ethiopia and Tanzania.

Methods: The search was made in PubMed, Scopus, Embase, and Web of
Science. Only original research articles focusing on vaccine acceptance and
hesitancy were included. The studies selected for a full read were analysed using
a thematic analysis approach.

Findings: A total of 76 articles were included in the study, with 74 of them coming
from Ethiopia. The study found an increasing trend in vaccine uptake over time.
However, there was also an increase in hesitancy and a decline in willingness to
receive the vaccine. The willingness to receive the COVID-19 vaccine in Ethiopia
ranged from 18.5 to 88%. The main reasons for "vaccine hesitancy” included
fear of side effects, concerns about long-term safety, doubts about vaccine
effectiveness, lack of information, vaccine fast-tracking, and religious beliefs.
The study also found that younger individuals, females, and pregnant women
were less willing to receive the vaccine. The adverse events reported among
vaccinated individuals were mostly mild. Most of the studies operationalised
vaccine acceptance-hesitancy as dichotomous variables. However, the
historical, political, and socio-cultural context in which vaccine acceptance and
hesitancy occur was not given any attention. While there is a good amount of
data from Ethiopia describing patterns of vaccine acceptance and hesitancy
among different populations over time, there is limited information from
Tanzania due to the late arrival of the vaccine and limited published articles.

Conclusion: We have observed a paradox involving two seemingly conflicting
trends: an increase in vaccination rates/coverage and "anti-vax.” Most studies
have simplified vaccine acceptance-hesitancy as an “either-or” incident, without
considering its dynamic nature and occurrence within a broader political, social,
and cultural context. Therefore, it is crucial to explore approaches that can
enhance our understanding of the vaccine acceptance-hesitancy phenomenon,
in order to improve vaccine trust and uptake.
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Introduction

The COVID-19 pandemic has underscored the pivotal role of
vaccination in combating a global health crisis. With compelling
evidence demonstrating the effectiveness of COVID-19 vaccines in
preventing severe illness (1, 2), reducing mortality (3), and curbing
community transmission (4), the COVID-19 vaccines represented a
beacon of hope. However, amidst these advances, an alarming
disparity in vaccination rates has emerged, particularly in African
countries (5). While regions such as Europe, North America, and
South-East Asia have achieved impressive vaccination rates, with over
100 doses administered per 100 population, Sub-Saharan African
(SSA) nations, including Ethiopia and Tanzania, have faced substantial
challenges in attaining comparable coverage levels (6).

As of March 2023, an important milestone has been achieved,
with 70.5% of the world’s population having received at least one dose
of a COVID-19 vaccine. Impressively, a total of 13.5 billion doses have
already been administered worldwide by then (6). However, these
encouraging statistics mask disparities, particularly in low-income
countries, where only 32.6% of the population has received at least one
dose. In the specific context of Ethiopia and Tanzania, where
vaccination rates stand at 42.5 and 52.6% respectively, understanding
the determinants of COVID-19 vaccination uptake, acceptance, and
hesitancy among both the public and healthcare providers is of
paramount importance (6). We chose to explore the COVID-19 "anti-
vax" vaccine hesitancy and acceptance in Ethiopia and Tanzania, as
these countries represent two unique and contrasting approaches to
the COVID-19 pandemic.

In addition to the shortage of vaccine supply in these settings,
"anti-vax" has become a significant challenge (7). "Anti-vax" is defined
as the delay or refusal to receive vaccines despite their availability (8,
9). While "anti-vax" has been present since the early days of
vaccination, there has been a significant increase in vaccine-sceptical
perceptions, narratives, rumours, and anti-vaccine movements in the
past decade (10). Today, "anti-vax" is one of the most important
barriers to preventing and controlling the spread of infectious diseases
(11). This has become particularly evident with the worldwide
availability of COVID-19 vaccines. Some countries have expressed
concerns about the safety and effectiveness of these vaccines. This
trend of "anti-vax" was observed in Ethiopia and Tanzania, where both
the general public and politicians (12), as well as many healthcare
workers (HCWs) had a negative attitude towards COVID-19
vaccination (13). While there is a substantial body of literature on
"anti-vax" regarding the COVID-19 vaccine, there is a notable lack of
reviews that comprehensively assess the existing knowledge and
research specific to Ethiopia and Tanzania in this context.

"Anti-vax" is a social phenomenon that is influenced by various
factors, such as time, place, and context (14). Some key determinants
of "anti-vax" include mistrust in the vaccine’s safety and effectiveness
(8), lack of trust and confidence in the healthcare system (15),
affordability issues, and inadequate recognition of disease risk (8,
16). The financial cost of a vaccine also plays a significant role in
determining willingness or intention to receive vaccines,
particularly in low- and middle-income countries. Risk perception
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is another predictor of adult vaccination behaviour (17). Risk
perception in health can be assessed through two dimensions: “the
perceived vulnerability or likelihood of harm if no action is taken and
the perceived severity or seriousness of the consequences if harm were
to occur” (18). “These risks are weighed against the perceived costs
and benefits of taking actions to prevent harm. Perceptions of risk
can influence vaccine decision-making in two ways: perceived risks
of vaccine-preventable diseases can promote vaccine acceptance,
while perceived risks of vaccines can contribute to vaccine refusal”
(14). Many studies have found that vaccine acceptance is higher
among those with good knowledge and a favourable attitude
towards COVID-19 vaccine. Yet, there is no direct causal
relationship between knowledge about vaccination and its
acceptance (14).

While several studies have been conducted in Ethiopia, there is
limited knowledge regarding the factors contributing to vaccine
acceptance and hesitancy in Tanzania. The purpose of this scoping
review was to achieve the following objectives: 1. Map out peer-
reviewed publications and analyse factors that influence COVID-19
vaccine acceptance and hesitancy in both Ethiopia and Tanzania; 2.
Identify the methodological approaches used and identify research
gaps to inform future studies.

Methods

This scoping review was conducted in accordance with the
approach developed by Peters et al. (19). This framework highlights
how literature searches in scoping reviews should include Populations/
participants, Concept and Context (PCC). To ensure clarity and rigour
of the review process, we followed the steps outlined in the PCC
framework. The detail of each step and what we did at each stage is
explained below.

Defining and aligning the objective/s and
qguestion/s

For this scoping review, a preliminary search was conducted in
2022 in PubMed to acquire a foundational knowledge of relevant
literature within the study field using the following MeSH terms and
syntax: (“COVID-19 Vaccines”[Mesh]) AND “Tanzania”’[Mesh] and
(“COVID-19 Vaccines’[Mesh]) AND “Ethiopia’[Mesh]. This
foundational knowledge acquired was useful to define the objective to
assess COVID-19 vaccine uptake, acceptance, and hesitancy in
Ethiopia and Tanzania. Further, this search allowed us to define the
following research questions for studies reporting COVID-19 vaccine
uptake, acceptance, and hesitancy:

a What is the rate of COVID-19 vaccine uptake in Ethiopia
and Tanzania?

b How is COVID-19 vaccine acceptance and hesitancy reported
in Ethiopia and Tanzania, including study setting and type,
methods, population, approaches, and perspectives represented.
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¢ What are the reported factors determining COVID-19 vaccine
acceptance and hesitancy in Ethiopia and Tanzania?

Developing and aligning the inclusion
criteria with the objective/s and question/s

Studies were considered for inclusion if they focused on
COVID-19 vaccine acceptance, "anti-vax", or adverse effects of
COVID-19 vaccines in Ethiopia and Tanzania. In order to maximise
the inclusion of studies, we opted not to impose any restrictions
related to study duration, the number of subjects recruited, study
setting within the two countries, or follow-up duration. Additionally,
studies involving both health care workers and communities of all age
groups residing in Ethiopia and Tanzania were included. We included
studies published in English only and studies were excluded if they
were conference abstracts, case studies, reviews, commentaries,
contained incomplete data, or lacked variables of interest. Non-English
studies were excluded due to language proficiency constraints and the
need for accurate analysis.

Describing the planned approach to
evidence searching, selection, data
extraction, and presentation of the
evidence

We used the Preferred Reporting Items for Systematic Reviews
and Meta-Analysis (PRISMA) extension for Scoping Reviews to
increase transparency and rigour in the scoping review (20).

Searching for the evidence

Three researchers (EKG, TD, and FM) systematically searched
four online databases including PubMed, Scopus, Embase, and Web
of Science. We selected these databases based on their relevance and
extensive coverage of public health, medical, and social science
research to ensure a thorough review of relevant literature. This
subsequent systematic search was carried out from January to April
2023. Studies published until April, 2023, were included.

To identify other relevant studies, we screened the references of
the identified articles and existing systematic reviews. The Medical
Subject Headings (MeSH)/controlled vocabularies and keywords were
used to build a search strategy for each database. The detailed search
strategies are outlined in the Supplementary Table S1.

Selecting the evidence

The initial literature search yielded 318 articles. After removing
180 duplicates, the titles and abstracts of remaining 138 studies were
independently screened by EKG, TD, and FM using the online
Covidence software package (21). After the abstract review, another
34 articles were excluded, leaving 104 articles that were retrieved for
full-text review. During the full-text review, a total of 28 articles were
excluded for the following reasons: Review articles (1 =9), wrong
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design/intervention (not focusing on COVID-19 vaccine acceptance,
hesitancy, or side effects; n =7), not related to the COVID-19 vaccine
(n =6), not an original research article (case report or commentary;
n =3), conducted in a setting other than Tanzania or Ethiopia (n =2),
and 1 article was excluded as it had been retracted after publication.
Overall, 76 articles were included in the scoping review. Subsequently,
the full texts of each potentially eligible article were reviewed to
compile the final list of studies for analysis. Any disagreements were
resolved through discussion among the three reviewers. The process
of selecting and including studies is illustrated in Figure 1.

Extracting the evidence

Data extraction was conducted using a data extraction sheet
created within the Covidence software package. This process adhered
to the guidelines for data extraction outlined in the PRISMA-ScR (20).
Data pertaining to the study and participant characteristics, including
information on first authors, country, publication year, journal, study
setting (institution-based or community-based hospital-wide), sample
size, study period, study design, results, conclusions, and
recommendations were extracted (Supplementary data). To enhance
rigor, we used multiple independent reviewers (EKG, TD, and FM) to
ensure consistency. Differences between the reviewers were settled
through discussion.

Analysis of the evidence

The included studies were analysed using a qualitative and a
quantitative approach. For the qualitative analysis, we used an
inductive approach, which allowed for a more exploratory and open-
ended analysis of the data. We opted for a thematic content analysis to
identify emerging and cross-cutting themes from the included studies
(22). Following this approach, categories and themes were not defined
prior to the analysis, but rather emerged from the analysis. This
approach allowed for more flexibility in the analysis. As a first step
toward thematisation, the data were organised into 4 broad categories,
which reflected each paper’s main focus. These categories were as
follows: 1. Vaccine acceptance, uptake, and hesitancy; 2. Reason for
"anti-vax"; 3. Factors associated with vaccine acceptance and
hesitancy; 4. Vaccine side effects among vaccinated individuals.
Following this step, we proceeded to a finer and more detailed reading
of the data to identify “story-like” thematic units and then ordering
these thematic units into cross-cutting themes/key concepts. Finally,
we developed two models: 1. Illustrating the contextual continuum of
vaccine acceptance and hesitancy; 2. the socio-cultural facets of
vaccine acceptance and hesitancy.

Presentation of the results

The results are presented in a narrative format, which is structured
in relation to the aim of the scoping review and to answer the research
questions. The narrative format is supplemented by figures and tables
illustrating key characteristics of the studies included. The research
team also developed a model which illustrates factors at play when
people position themselves on the vaccine acceptance-hesitancy
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spectrum. In addition, the research team identified seven socio-
cultural aspects which together offer a lens to capture what matters
on the spectrum of vaccine

for people’s position

acceptance-hesitancy.

Findings
Characteristics of included studies

The included studies were conducted between 01 June 2020 and
15 July 2022 although nearly two-thirds of them (n=47) were
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conducted after the COVID-19 vaccine arrived in Ethiopia in March
2021 (23) and Tanzania in July 2021 (24). Seventy-four of the studies
were conducted in Ethiopia (25-98), while two of the included studies
were from Tanzania (99, 100). Most of the studies (n =71) were
quantitative cross-sectional studies, while the rest used either mixed-
methods (both qualitative and quantitative) (48, 57, 87) or qualitative
design (81, 100). The sample size for cross-sectional studies varied
from 191 (91) to 2,317 (83).

Twenty-eight studies involved HCWs, while studies involving
community participants (1 = 16), patients with chronic illness (1 =10),
and pregnant women (n =9) also contributed for a significant
proportion of the included studies. In total, 53 studies were
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TABLE 1 Characteristics of included studies.

Study characteristics Number of studies

Study participants

Healthcare workers 28
Community (adult) 16
College/university students/teachers 11
Patients (chronic illness/HIV/cancer/outpatient 10
visitors)

Pregnant women/lactating mothers 9
Others 2
Study design

Quantitative cross-sectional 71
Qualitative 3
Mixed-methods (qualitative and quantitative) 2

Study setting

Facility/institution-based 53
Community-based 13
Online/web-based survey 10
Timing

Before vaccine arrival (until March 2021) 28
After vaccine arrival (since April 2021) 47
Unknown 1

Study sites

Ethiopia

Ambhara Region (North Ethiopia) 27
Southern Nations and Nationalities Region 12
Nation-wide 11
Oromia 9

Addis Ababa 7

Eastern Ethiopia (Oromia, Harari, Dire Dawa) 6

Southwest Ethiopia Region 2

Tanzania 2

institution-based, 13 were conducted in the community, while 10 were
online surveys (Table 1).

Vaccination uptake/vaccination coverage
increases over time

COVID-19 vaccination coverage/rate was reported as a
proportion of participants who received at least one dose of the
vaccines. Twelve studies reported data about COVID-19 vaccination
rate (vaccine coverage/vaccine uptake); eight of these studies involved
HCWs while two were conducted among community participants.
Eleven studies reporting vaccination rate were from Ethiopia (27, 33,
39, 54, 56, 63, 80, 89, 90, 95, 96); there was one similar study from
Tanzania (99).

In Ethiopia, the vaccine coverage among HCWs increased from
7.7% in April 2021 (90) to >50.0% from June 2021 (54, 63, 80, 89, 96).
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The overall pooled vaccination rate was 29.6% (95%CI: 28.7, 30.6),
ranging from 14.4% (95%CI: 11.7, 17.1) among pregnant women to
46.3% (95%CIl: 44.9, 47.7) among HCW (Supplementary Figure S1).

Willingness to receive COVID-19 vaccine
declines over time

Forty-eight studies reported data about COVID-19 vaccine
acceptance. The related themes reported in individual studies
presented in various forms such as vaccine acceptance, intention to
receive vaccine/to be vaccinated, and willingness to receive vaccine/to
be vaccinated. COVID-19 vaccine acceptance reported in the studies
varied from 18.5% (48) to 88% (83). There is an overall trend of
decline in willingness to receive COVID-19 vaccines over time
(Figure 2A). While the reported vaccine acceptance rate was over 50%
in most studies conducted until March 2021 (27, 45, 46, 64, 69, 72, 77,
79, 83, 85, 91, 94), five studies conducted since April 2021 reported
rates of <30% (43, 48, 65, 87, 99).

In Ethiopia, the pooled COVID-19 vaccine acceptance rate was
58.5% (95%CI: 57.97, 59.04). The overall vaccine acceptance rate by
regions of the study varied from 41.36% (95%CI: 39.57, 43.16) in
Oromia to 74.52% (95%CI: 73.62, 75.42) in studies conducted across
Ethiopia (Supplementary Figure S2). No data on acceptance rates and
regional variations were found for Tanzania.

Variations in vaccine acceptance and
hesitancy vary in different study
populations

Vaccine acceptance and hesitancy varied according to study
populations. The pooled vaccine acceptance rate ranged from 46.0%
(95%ClI: 44.5, 47.5) among pregnant women to 65.2% (95%ClI: 64.3, 66.1)
in the community which is also slightly higher than that of HCW, 62.0%
(95%CI: 60.9, 63.2; Supplementary Figure S3). On the other hand, "anti-
vax" was found to be high among younger people (34, 51, 59, 75, 77, 99)
and females (57, 77, 94). A study conducted in Tanzania by September
2021 among HCW s shows a vaccination rate of 18.5% (99). In Ethiopia,
there was a trend of increasing vaccine refusal over time (Figure 2B).

The identified studies approached vaccine
acceptance and hesitancy as exclusive
phenomena

Most of the studies operationalise vaccine acceptance-hesitancy
as a dichotomy, isolate variables, which are related to either vaccine
acceptance or "anti-vax" and serve as explanatory of the complex
phenomena. Most identified studies tended to oversimplify and did
not help improve the readers’ understanding of contextual conditions
important for vaccine acceptance-hesitancy.

Certain knowledge and understandings of the COVID-19 vaccine
was mentioned, however. For instance, pregnant women in Ethiopia
were found to be hesitant towards the vaccination because they had
knowledge about the unknown safety of the vaccine for their babies
(27,47, 86, 87). Another example is religious beliefs which when being
isolated from the religious leaders’ positions cannot determine a
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FIGURE 2
Vaccine acceptance (A) and hesitancy (B) over time in Ethiopia. No relevant data was available for Tanzania for this purpose.

person’s degree of vaccine acceptance or hesitancy. There was no
mention of how knowledge or lack of knowledge about the effects of
the COVID-19 vaccine can make the same person sway between
vaccine acceptance and "anti-vax".

Based on the findings from the included studies, we illustrated
how certain variables may sway a person towards vaccine acceptance
or hesitancy (Figure 3).

Socio-cultural aspects of vaccine
acceptance-hesitancy spectrum

Via a thematic analysis of the included studies, we identified seven
socio-cultural aspects, which together offer a lens to capture what
matters for people’s position on the spectrum of vaccine acceptance-
hesitancy. The socio-cultural aspects were identified by coding the
material and organising barriers and facilitators to COVID-19 vaccine
into three large categories depending on whether they are related to
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health system, study population, community, or individual
characteristics. Following this categorisation, a next analytical step
consisted in finding themes and naming the themes according to their
core characteristics. Together, the seven socio-cultural aspects form a
model that provides insights into some of the core aspects at play in
people’s consideration about the COVID-19 vaccination. These
aspects are Adequacy, Affordability, Assurance, Acknowledgement,
Adversity, Awareness, and Altruism.

Adequacy of information

"Anti-vax" and refusal are attributable to inadequate information
according to studies from Ethiopia (30, 33, 43, 44, 57, 59, 61, 81, 84,
87, 94, 98). Lack of adequate information may lead to beliefs that the
vaccines may be biological weapons or intended to cause serious
health hazards as reported by some of the studies (30, 33, 49, 57, 59,
80). When information fails to address doubts about vaccine
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Vaccine acceptance-hesitancy spectrum.
effectiveness or uncertainties about potential risks of a vaccine, "anti-  and promoted transparency, global integration, easy vaccine access

vax" and refusal may ensue (27, 30, 33, 39, 44, 46, 48, 49, 54, 57,60, 62,  through multiple immunisation sites and free of charge vaccination,
68, 76,77, 80, 81, 84, 85, 87, 96-99). and community engagement and multi-sectoral collaboration has
Aynalem et al. (48) and Tefera et al. (87) demonstrate how  enhanced COVID-19 vaccination despite its late arrival in the country.
inadequate information about benefits and risks related to COVID-19  However, the fact that the same people who were advocating against
vaccination result in "anti-vax" and refusal. This is particularly  the vaccine are now leading the vaccination campaign and lack of clear
important among certain groups such as pregnant women who may ~ communication from the government have led to mistrust and
hesitate or refuse the vaccine if their concerns about safety of their ~ disinformation that contributed to the low vaccine acceptance.
foetus are not addressed via adequate information. Indeed, these  Besides, the limited human resource, lack of training, and the difficulty
studies found that the lowest COVID-19 vaccine acceptance rate was  to reach remote areas were major limitations to ensure vaccine access
reported among studies involving these groups where only 18.5% (48)  and its fair distribution across the nation.
and 22.6% (87) were willing to take COVID-19 vaccines. Concern for
the safety of the foetus was the major reason for vaccine refusal (27,
47, 86, 87) among them. As a result, the COVID-19 vaccine coverage Afforda blllty
among pregnant women by March 2022, 1year after the arrival of
COVID-19 vaccines in Ethiopia, was only 14.4% (27). The large majority of the participants who intended to receive the
vaccine were willing to receive it only if it was given for free and were
less willing to pay for the vaccine (50, 70, 72, 73, 79, 83, 88). Studies
Assurances from healthcare provider and with this focus showed that among the general population (79, 83),
national health authorities HCWs (73), and school teachers (70), the willingness to pay for the
vaccine was moderate (79) or low (70, 73, 83). These studies showed
Assurance from health authorities and governmental policies are  that willingness to pay was influenced by perceptions of risk of being
also predictors of vaccine willingness and acceptance. Mistrust in ~ contaminated and benefits of the vaccine. Another study showed that
health authorities or lack of clarity, consistency, and transparency in ~ among persons diagnosed with chronic conditions, the intention to
governmental policies can also have cost in vaccine acceptance.  get vaccinated is low (72). In this study, the intention to receive the
Yamanis et al. (100) reported that the Tanzanian executive leadership ~ vaccination was higher among persons with a health insurance, being
change from a denialist president to a president who accepted vaccines  retired, and with a higher socio-economic status (72).
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In contrast to above studies, Strupat et al. showed that the
willingness to pay for the COVID-19 vaccine was 88% among heads
of households (83). The willingness to take the vaccine was
“significantly associated with COVID-19 cases in the family, trust in
government and pro-social behaviour” (83). Belsti et al. also found that
vaccine acceptance is correlated to financial costs of the vaccine.
Interestingly, Belsti et al. found a significant association between
accepting the COVID-19 vaccine as the most important means to
control the pandemic and believing that the vaccine should
be distributed for free to the whole population (50). However, free of
charge vaccination cannot stand alone without transparency, global
integration, easy vaccine access through multiple immunisation sites,
community engagement, and multi-sectoral collaboration, as shown
by study from Tanzania by Yamanis et al. Moreover, mistrust in and
disinformation by the people who recommend the vaccine heavily
sway people’s decision away from vaccine acceptance (100).

Acknowledgement of risks and benefits

Higher rates of vaccine acceptance were reported among older
people (26, 27, 44, 46-48, 55, 62, 67, 72, 89, 91, 94), men (30, 37, 39,
41, 44, 68, 70, 71, 73, 76, 89, 93), and those with advanced level of
education (25, 26, 31, 37, 39, 45, 49, 50, 61, 64, 69, 76, 87, 95) likely
due to perceived high risk of COVID-19. Vaccine acceptance was
found to be better among persons with pre-existing chronic medical
conditions (40, 47, 48, 53, 58, 87, 93, 98), those with perceived risk of
COVID-19 and risk of dying of it (33, 40, 44, 53, 60, 62, 64, 70, 73, 79,
88, 95, 96), those with previous COVID-19 (33, 49, 55, 56, 68, 71, 76),
those who had family member or friend with COVID-19 or died of it
(49, 52, 54, 76, 88, 96), and urban residents (45, 50, 71, 86).

"Anti-vax" and refusal were associated to people’s concerns about
whether the vaccine was sufficiently tested for side effects prior to
mass vaccination. Indeed, vaccine fast-tracking played into "anti-vax"
(25, 30, 43, 44, 57, 62, 68, 80). Insufficient knowledge about the long-
term safety of the vaccines was also put forward as an aspect at play in
"anti-vax" and refusal (33, 43, 44, 54, 68, 76, 77, 81, 90, 94, 96-99).
Some of the studies also showed that religious beliefs are reasons for
"anti-vax" and refusal (25, 39, 48, 81, 86, 87, 96-98).

Adverse effects

Fear of vaccine side effects was reported by most studies as a main
reason for vaccine refusal (27, 30, 33, 39, 46, 48, 49, 54, 57, 59-62, 76,
77, 80, 84-87,96-98). Ten studies, all conducted in Ethiopia, reported
vaccine adverse effects among participants who received at least one
dose of COVID-19 vaccines (27, 28, 38, 49, 66, 78, 80, 82, 92, 97). In
all of these studies, the primary COVID-19 vaccine used was
AstraZeneca/COVISHIELD (ChAdOx1); two of the studies also
reported use of Johnson & Johnson (J&J) vaccine (Ad26.COV2.S)
among some of the participants (28, 80). Among the studies that
reported the overall prevalence of vaccine adverse effect, it ranged
from 40% [28] to 96.3% (38). Injection site pain, reported by almost
all the studies, was the most prominent of the vaccine related adverse
events followed by fatigue, headache, and fever in decreasing order.
Sleep disturbance and nightmares were also reported as important but
less common side effects of the vaccine (80, 82).
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Most of the symptoms of vaccine-related adverse events
occurred within the first 24 h of vaccination (66, 78, 80, 82, 92, 97)
and resolved within 3 days of onset (78, 80, 82). The adverse events
resolved spontaneously for most while only about a third of the
participants needed painkillers to relieve the symptoms (78, 80, 92,
97). Self-reported severe adverse events, defined as symptoms that
led to interruption of daily activities or needed medical attention
(66), were reported in less than 10% of the cases (78, 82, 97).
However, adverse events needing hospitalisation were very rare
(78, 80, 82). No study reported death or major sequelae
after vaccination.

Adverse events were reported more frequently among younger
individuals (<50years) (28, 38, 66), female participants (28, 78, 82),
and those with previous COVID-19 or COVID-19 like symptoms (78,
92). Concern for vaccine safety/fear of side effect (78, 80) and higher
literacy (97) were also associated with reporting of side effects.
Symptoms were more prominently reported in the first dose (78, 80,
92) than the second and in AZ than J&]J (28).

Most of the participants who received the first dose of the vaccine
were willing to receive the second dose and would likely recommend
for others also (80, 82). However, participants who suffered from
severe symptoms were less likely to receive the second dose (82).
Other surveys involving cancer patients and HCWs reported that
participants who received the first dose were hesitant to receive the
subsequent dose because of side effects or discomfort after the first
dose of the vaccine (33, 96, 97).

Awareness

Awareness about who, where, and when one should be vaccinated
and self-estimated sufficiency of information about vaccination or
satisfaction with information on vaccination are frequently associated
with vaccination decisions. This was also illustrated in this scoping
review (26, 27, 30, 31, 33, 37, 39-41, 44-49, 52, 54-56, 58, 60, 62, 67,
70-72, 86-88, 91, 93, 95). and those with advanced level of education
(25, 26, 31, 37, 39, 45, 49, 50, 61, 64, 69, 76, 87, 95). Intention to receive
COVID-19 vaccine was also reported to be better among HCWs than
other professionals (63, 85, 88). Among health professionals,
physicians were more willing to receive the vaccine than other health
professionals (40, 51, 75, 94). Among community participants,
university teachers (79.7%) (32) and patients with chronic medical
conditions (70.9%) (31) had a more receptive attitude towards the
vaccine reflecting the importance health awareness on
vaccine acceptance.

In Ethiopia, the level of awareness about COVID-19 vaccination
was reported to be high (26, 29, 31, 32, 35, 36, 47, 74, 88, 91, 95). The
composite level of knowledge about availability, benefit, effectiveness,
safety, and vaccination strategy of COVID-19 ranged from 51.8% (91)
to 93.8% (35) among HCWs and from 40.8% (74) to 73.6% (26)
among community participants. However, the level of knowledge
about the vaccination was not reflected in the level of vaccine
acceptance. In spite of high levels of awareness, only about half of the
HCWs had a favourable attitude towards the vaccine (29, 90, 91).
Moreover, the pooled "anti-vax" (refusal) rate in Ethiopia was 45.05%
(95%CI: 43.36, 46.75), being highest among HCW, 51.73% (95%Cl:
49.41, 54.05) and lowest among general community participants, 34%

(31.07, 36.93) (Supplementary Figure 3). Nevertheless, more than
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three-fourths of HCWs would recommend the vaccine for friends and
family members (25, 35, 94).

Altruism: for the benefits of others

An important predictor of decisions in vaccination is the
subjective or social norm of a group. Dube et al. have demonstrated
the importance of social aspects in vaccine acceptance and hesitancy.
Vaccine acceptance is inked to a “sense of social responsibility, or seeing
vaccination as a duty of individuals in order to maintain herd
immunity” (14). Belsti et al. found that acceptance of vaccine is related
to the idea that it is in the interest of the community. The opinions of
family, relatives, friends, and colleagues matter for vaccine
acceptance (50).

In other studies, vaccine uptake is linked to parents perceiving
that their peers and family members are accepting the vaccine (101).
Belsti et al. also found that the acceptance of the vaccine is related to
the idea that there should be equal access to the vaccine (50). Strupat
et al. have shown that willingness to take the vaccine is significantly
associated with COVID-19 cases in the family, trust in government,
and pro-social behaviour (83). If vaccine acceptance is a social norm
of a community, the likelihood of a majority accepting vaccination is
much higher. When in doubt, most people will look around and see
to what the people around them and the people they respect do and if
they are vaccinated and vaccinate their children, they will do likewise
(102). Streefland and collaborators have shown that “people have their
children vaccinated because everybody does so and it seems the normal
thing to do” (15).

Although acknowledging being vaccinated can be of “benefit to
others” may be linked to adult vaccination behaviour, it does not
determine parents’ willingness to vaccinate their child. While some
parents acknowledge that childhood immunisation contributes to
“building herd immunity,” their decision to vaccinate was based on the
perceived benefit to their own child rather than the “benefits to
others” (103).

Discussion

This scoping review aimed to assess COVID-19 vaccine uptake,
acceptance, and hesitancy in Ethiopia and Tanzania. A large pool of
local evidence on COVID-19 vaccine acceptance and hesitancy has
been generated in Ethiopia. The studies, most of which were cross-
sectional surveys, involved patients with chronic illnesses (diabetes
mellitus, HIV, and cancer), pregnant women, HCWs, and other
COVID-19 high-risk employees (teachers and bank workers). The
COVID-19 vaccine acceptance rate in Ethiopia among both HCW's
and the general community was lower than the global average and
showed a declining trend after the arrival of the vaccine in the country.
Younger individuals, females, and pregnant and lactating women were
more hesitant to the vaccine. Fear of side effects, concern for long-
term protection, lack of adequate information, lack of trust about
vaccine efficacy, and religious beliefs were major reasons for "anti-
vax'". Although fear of side effects was the major reason for vaccine
refusal, the reported vaccine adverse events in vaccinated individuals
in Ethiopia were very mild and non-life threatening. On the other
hand, only a limited number of published works were available from
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Tanzania, which may be a reflection of the government’s position on
COVID-19 and its vaccine during the previous leadership.

Willingness to receive COVID-19 vaccine among the community
and HCW s was reported to be relatively high during early 2021 in
Ethiopia (27, 45, 46, 64, 69, 72, 77,79, 83, 85, 91, 94). As a result, more
than half of the HCWs received at least one dose of the vaccine within
3 months of its arrival in the country (54, 63, 80, 89, 96).

Acceptance of vaccine is highly correlated to healthcare
professionals’ recommendations as shown in studies from other
countries (104-106). A large study from the USA reported that the
largest proportion of parents who changed their minds about delaying
or not getting a vaccination for their children listed “information or
assurances from healthcare provider” as the main reason (14). Trust
in the persons who produce, distribute, or administer the vaccine is a
predictor of vaccine acceptance. Brownlie and Howson studied trust
and MMR vaccination and found that trust can be defined as a “a
complex relational practice happening within particular socio-
political context” (107). Trust is more than knowledge, a leap of faith,
that persons may have based on the quality and strength of the
relationship with health professionals (14). This could also explain that
there was also a preference for vaccines developed in Europe and USA
over those produced elsewhere (26, 77, 80). Interestingly, Belsti et al.
found that healthcare professionals, even those who give the vaccine,
are consistently hesitant towards vaccine (50).However, many studies
conducted after the first vaccination campaign in Ethiopia showed
declining trends in vaccine acceptance and increasing vaccine
scepticism (43, 48, 65, 87, 99). Although this pattern may be due to
geographic heterogeneity of the studies, it indicates a gradual decline
in vaccine trust due to misinformation and probably as a result of
global anti-vax-movement (108).

An important predictor of decisions in vaccination is the
subjective or social norm of a group. Dube et al. have demonstrated
the importance of social aspects in vaccine acceptance and hesitancy.
Vaccine acceptance is inked to a “Sense of social responsibility, or seeing
vaccination as a duty of individuals in order to maintain herd
immunity” (14).

Fear of the vaccine side effects and concern for long-term effects,
particularly among pregnant women and younger people, were
mentioned as the main reasons for refusing vaccines (33, 49, 57, 59,
60, 62). However, 10 studies involving more than total of 5,000 study
participants among both HCWs and communities who received at
least one dose of the vaccines revealed that the reported adverse events
were very mild with no reported fatality and major sequelae (66, 78,
80, 82, 92, 97). It is thus likely that the "anti-vax" was probably due to
lack of adequate information or mis-information about the vaccines
(30, 33, 43, 44, 57,59, 61, 81, 84, 87, 94, 98). The development of the
vaccines over short time (25, 30, 43, 44, 57, 62, 68, 80) and lack of
reliable information for the long-term safety (33, 43, 44, 54, 68, 76, 77,
81, 90, 94, 96-99) might also have exaggerated fear of vaccine side
effects and doubt about vaccines. The fact that Ethiopia faced three of
its major COVID-19 outbreaks after the vaccine arrival (March-April
2021, August-October 2021, and December 2021-January 2022)
[109] might also have led to low trust on the vaccines among the
HCW and general public.

Vaccine acceptance rate reported in most of the included studies
from Ethiopia is lower than the global average of 67.8% reported in
Wang et al. (109) and 60.8% in Mengistu et al. (110). Similar with
reports from previous meta-analyses from around the world, the
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vaccine acceptance declined gradually particularly after the vaccines
became available in the country. The lower vaccine acceptance among
females, pregnant and lactating women, and those younger than
50years is also the same as the global data (109).

The low vaccine acceptance rate among young population and
reproductive age women in particular is a cause for concern due to
predominantly young population in the included countries and the
rest of sub-Saharan Africa. The reluctance to pay for the vaccine (50,
70,72,73,79, 83, 88) and preferences for vaccines produced in Europe
and USA rather than other settings (26, 77, 80) are other noticeable
challenges. Thus, besides availing the vaccines, misinformation and
conspiracy beliefs should be proactively acted upon. Moreover, as
religious beliefs were also mentioned as reasons for vaccine refusal
(50,70,72,73,79, 83, 88, 100), it is highly relevant to involve religious
and community leaders to tackle vaccine hesitance and improve
its acceptance.

While data from Ethiopia have helped describe the patterns of
vaccine acceptance and hesitancy among different populations over
time, there is a paucity of information from Tanzania due to late
arrival of the vaccine and limited published articles. Even 3 months
after vaccines became available in the country, only less than a fifth of
the HCWs in Tanzania have received the vaccine and only 28.6%
confirmed their willingness to receive it in the future. The reasons
given for "anti-vax" are the same as reported from Ethiopia (99). In
Tanzania, COVID-19 denial and vaccine refusal by the late president
Magufuli, lack of transparency after policy change later on,
interferences and misinformation from religious leaders, and limited
human resource made it difficult to intensify vaccination campaigns
once the vaccine became accessible in the country (100).

Although the studies have sought to present vaccine acceptance
and hesitancy in different populations along with their covariates, the
historical, political, and social determinants of the vaccine acceptance-
hesitancy spectrum were not adequately addressed. Most of the
studies operationalised vaccine acceptance-hesitancy as dichotomous
and isolate variables rather than a complex and dynamic phenomenon.
As a result, they did not contribute much to the understanding of the
contextual conditions which are important for vaccine acceptance
and hesitancy.

Most studies sought to identify individual factors determining
vaccine acceptance and hesitancy. The historical, political, and socio-
cultural context in which the phenomena of vaccine acceptance and
hesitancy take place is hardly given any attention. This is quite an
important gap in knowledge, especially since the phenomenon of
vaccine acceptance and hesitancy is complex and difficult to
understand when dichotomised or operationalised as either/or.
Individual decisions about vaccine acceptance-hesitancy are better
understood as a complex of emotional, social, cultural, spiritual,
political, and cognitive factors and cannot be understood in terms of
“either/or” or when dichotomised. In reality, vaccine acceptance and
hesitancy are better understood as a spectrum or a continuum.
People’s position on vaccine acceptance and hesitancy is dynamic and
subject to change according to contexts and circumstances. In
addition, there is very little knowledge on the importance of public
health, vaccine policy, the role of communication, and media and
health professionals in vaccine acceptance and hesitancy in Ethiopia
and Tanzania during the COVID-19 pandemic. Vaccine acceptance-
hesitancy should ideally be treated as a spectrum and a continuum
because people’s position on vaccine acceptance and hesitancy is
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dynamic and subject to change according to context and events (111).
We identified some of the socio-cultural facets, which are important
for people’s position on the spectrum of vaccine acceptance and
hesitancy and developed a model that may be useful for understanding
the phenomenon.

With the current trend of low vaccination rate and overwhelming
hesitancy reported in the included studies, and evolution and global
spread of new variants (112), vaccines remain the most viable means
to combat the impact of the virus. Hence, a multifaceted approach is
needed to bolster public confidence in the vaccines and to enhance
vaccine coverage. We believe that the models developed based on our
review may help to understand the vaccine acceptance-hesitance
spectrum and their covariates. This may ultimately help in designing
comprehensive strategies to deal with this phenomenon.

These models may help understand the vaccine-hesitancy
phenomenon not just for COVID-19 but also for other types of
vaccines. Furthermore, as the threat posed by new variants of SARS-
CoV-2 is far from being over, strategies to enhance vaccine
acceptance remain priority agendas. Others have argued that the
threat posed by lack of vaccine access and shortages is a greater
threat than "anti-vax" (113). It is thus essential to explore in-depth
such social, behavioural, and political determinants to improve
public trust on vaccine.

Strengths and limitations

This review employed a comprehensive search of literature to
map existing body of original research on uptake, acceptance, and
hesitancy of COVID-19 vaccination in Ethiopia and Tanzania. Three
reviewers carefully identified, read, selected and analysed the
included studies. The analysis was an iterative process and qualified
by the group of authors. A systematic review with critical appraisal
could have provided us with other findings. However, there are three
main concerns about this study: 1. The presence of significant
variations in how concepts like knowledge and attitudes were
defined and operationalised across the various studies included in
the review. 2. The included studies might have missed to capture the
more subtle determinants of vaccine uptake and hesitancy, and their
combined effects. 3. Additionally, these surveys might only include
questions that researchers assume are relevant, potentially
overlooking important information. The studies are different in their
approaches to the question of vaccine acceptance-hesitancy. The
tone of the studies might have affected this. For instance, certain
studies were interested to study just “"anti-vax" or refusal” while
others focused on “vaccine acceptance” The way the researchers
structured their questions and asked participants is likely to bias
the response.

Furthermore, the disparity in the number of studies from Ethiopia
(74) compared to Tanzania (2) highlights challenges in data availability
and may limit the ability to compare vaccine acceptance and hesitancy
findings between the two countries.

Conclusion

COVID-19 vaccine acceptance in Ethiopia and Tanzania among
HCWSs and communities was found to be lower than the global average
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and showed a declining trend over time, particularly in Ethiopia. Fear of
side effects, concerns about long-term health impact and doubt about
vaccine effectiveness were major reasons for "anti-vax." The reported
vaccine side effects among vaccinated people were very mild and self-
limiting conditions in most of the cases. Our scoping review showed a
paradox of two seemingly conflicting trends of increase in vaccination
rate/coverage and "anti-vax," a phenomenon beyond the scope of this
review to explain. There is a gap in knowledge about the complexity of
individual decision-making regarding vaccination. The importance of
emotional, cultural, social, spiritual, and political factors as much as
cognitive factors for individual decision-making were not also considered
in the literatures.

Author contributions

EG: Conceptualization, Formal analysis,
Methodology, Software, Validation, Writing - original draft. FM:

Investigation,

Conceptualization, Formal analysis, Investigation, Methodology,
Software, Validation, Writing - original draft. NK: Formal analysis,
Validation, Writing - review & editing. TM: Conceptualization,
Formal analysis, Methodology, Validation, Writing - review &
editing. JS: Conceptualization, Formal analysis, Investigation,
Methodology, Validation, Writing - review & editing. DM:
Conceptualization, Formal analysis, Investigation, Validation,
Writing - review & editing. ZM: Conceptualization, Formal
analysis, Supervision, Validation, Writing - review & editing. TD:
Conceptualization, Formal analysis, Investigation, Methodology,
Writing - original draft, Writing - review & editing.

References

1. Rahmani K, Shavaleh R, Forouhi M, Disfani HF, Kamandi M, Oskooi RK, et al. The
effectiveness of COVID-19 vaccines in reducing the incidence, hospitalization, and
mortality from COVID-19: a systematic review and meta-analysis. Front Public Health.
(2022) 10:873596. doi: 10.3389/fpubh.2022.873596

2. Ssentongo P, Ssentongo AE, Voleti N, Groff D, Sun A, Ba DM, et al. SARS-CoV-2
vaccine effectiveness against infection, symptomatic and severe COVID-19: a systematic
review and meta-analysis. BMC Infect Dis. (2022) 22:439. doi: 10.1186/
$12879-022-07418-y

3. Watson OJ, Barnsley G, Toor J, Hogan AB, Winskill P, Ghani AC. Global impact of
the first year of COVID-19 vaccination: a mathematical modelling study. Lancet Infect
Dis. (2022) 22:1293-302. doi: 10.1016/S1473-3099(22)00320-6

4. Moghadas SM, Vilches TN, Zhang K, Wells CR, Shoukat A, Singer BH, et al. The
impact of vaccination on coronavirus disease 2019 (COVID-19) outbreaks in the
United States. Clin Infect Dis. (2021) 73:2257-64. doi: 10.1093/cid/ciab079

5. Kunyenje CA, Chirwa GC, Mboma SM, Ng'ambi W, Mnjowe E, Nkhoma D, et al.
COVID-19 vaccine inequity in African low-income countries. Front Public Health.
(2023) 11:1087662. doi: 10.3389/fpubh.2023.1087662

6. Our World in Data (2023). Coronavirus (COVID-19) Vaccinations. Available at:
https://ourworldindata.org/covid-vaccinations (Accessed August 07, 2023).

7. Ackah BBB, Woo M, Stallwood L, Fazal ZA, Okpani A, Ukah UV, et al. COVID-19
vaccine hesitancy in Africa: a scoping review. Glob Health Res Policy. (2022) 7:21. doi:
10.1186/541256-022-00255-1

8. MacDonald NE. Vaccine hesitancy: definition, scope and determinants. Vaccine.
(2015) 33:4161-4. doi: 10.1016/j.vaccine.2015.04.036

9. Shen SC, Dubey V. Addressing vaccine hesitancy: clinical guidance for primary care
physicians working with parents. Can Fam Physician. (2019) 65:175-81.

10. Nuwarda RF, Ramzan I, Weekes L, Kayser V. Vaccine hesitancy: contemporary
issues and historical background. Vaccines (Basel). (2022) 10:1595. doi: 10.3390/
vaccines10101595

11. de Figueiredo A, Simas C, Karafillakis E, Paterson P, Larson HJ. Mapping global
trends in vaccine confidence and investigating barriers to vaccine uptake: a large-scale

Frontiers in Public Health

11

10.3389/fpubh.2024.1422673

Funding

The author(s) declare that financial support was received for the
research, authorship, and/or publication of this article. This work was
funded by the Danish International Development Agency, Denmark
[Award/grant number COVID-KCMC].

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

Supplementary material

The Supplementary material for this article can be found online
at: https://www.frontiersin.org/articles/10.3389/fpubh.2024.1422673/
full#supplementary-material

retrospective temporal modelling study. Lancet. (2020) 396:898-908. doi: 10.1016/
$0140-6736(20)31558-0

12. British Broadcasting Corporation (2021). Covid-19: Tanzania has no vaccination
plan, minister says. Available at: https://wwwbbccom/news/world-africa-55905102
(Accessed August 07, 2023).

13. Njoga EO, Awoyomi OJ, Onwumere-Idolor OS, Awoyomi PO, Ugochukwu ICI,
Ozioko SN. Persisting vaccine hesitancy in Africa: the whys, global public health
consequences and ways-out-COVID-19 vaccination acceptance rates as case-in-point.
Vaccines (Basel). (2022) 10:1934. doi: 10.3390/vaccines10111934

14. Dubé E, Laberge C, Guay M, Bramadat P, Roy R, Bettinger J. Vaccine hesitancy:
an overview. Hum Vaccin Immunother. (2013) 9:1763-73. doi: 10.4161/hv.24657

15. Streefland P, Chowdhury AM, Ramos-Jimenez P. Patterns of vaccination
acceptance. Soc Sci Med. (1999) 49:1705-16. doi: 10.1016/S0277-9536(99)00239-7

16. Larson HJ, Jarrett C, Eckersberger E, Smith DMD, Paterson P. Understanding
vaccine hesitancy around vaccines and vaccination from a global perspective: a
systematic review of published literature, 2007-2012. Vaccine. (2014) 32:2150-9. doi:
10.1016/j.vaccine.2014.01.081

17. Brewer N'T, Chapman GB, Gibbons FX, Gerrard M, McCaul KD, Weinstein ND.
Meta-analysis of the relationship between risk perception and health behavior: the
example of  vaccination.  Health  Psychol. ~ (2007)  26:136-45.  doi:
10.1037/0278-6133.26.2.136

18. Rosenstock IM. The health belief model: explaining health behavior through
expectancies In: K Glanz, FM Lewis and BK Rimer, editors. Health behavior and health
education: Theory research and practice. San Francisco: CA, Jossey-Bass (1990)

19. Peters MDJ, Godfrey CM, Khalil H, McInerney P, Parker D, Soares CB. Guidance
for conducting systematic scoping reviews. Int ] Evid Based Healthc. (2015) 13:141-6.
doi: 10.1097/XEB.0000000000000050

20. Tricco AC, Lillie E, Zarin W, O'Brien KK, Colquhoun H, Levac D, et al. PRISMA
extension for scoping reviews (PRISMA-ScR): checklist and explanation. Ann Intern
Med. (2018) 169:467-73. doi: 10.7326/M18-0850

21. Covidence Systematic Review Software (n.d.). Veritas Health Innovation
Melbourne, Australia; Available from www.covidence.org (Accessed July 04, 2023).

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1422673
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/articles/10.3389/fpubh.2024.1422673/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpubh.2024.1422673/full#supplementary-material
https://doi.org/10.3389/fpubh.2022.873596
https://doi.org/10.1186/s12879-022-07418-y
https://doi.org/10.1186/s12879-022-07418-y
https://doi.org/10.1016/S1473-3099(22)00320-6
https://doi.org/10.1093/cid/ciab079
https://doi.org/10.3389/fpubh.2023.1087662
https://ourworldindata.org/covid-vaccinations
https://doi.org/10.1186/s41256-022-00255-1
https://doi.org/10.1016/j.vaccine.2015.04.036
https://doi.org/10.3390/vaccines10101595
https://doi.org/10.3390/vaccines10101595
https://doi.org/10.1016/S0140-6736(20)31558-0
https://doi.org/10.1016/S0140-6736(20)31558-0
https://wwwbbccom/news/world-africa-55905102
https://doi.org/10.3390/vaccines10111934
https://doi.org/10.4161/hv.24657
https://doi.org/10.1016/S0277-9536(99)00239-7
https://doi.org/10.1016/j.vaccine.2014.01.081
https://doi.org/10.1037/0278-6133.26.2.136
https://doi.org/10.1097/XEB.0000000000000050
https://doi.org/10.7326/M18-0850
http://www.covidence.org

Gudina et al.

22. Braun 'V, Clarke V. Thematic analysis: A practical. Guide: SAGE Publications (2021).

23. World Health Organization (2021). Ethiopia introduces COVID-19 vaccine in a
national launching ceremony. Available at: https://www.afro.who.int/news/ethiopia-
launches-covid-19-vaccination-campaign-targeting-12-years-and-above-population
(Accessed July 04, 2023).

24. World Health Organization (2021). The United Republic of Tanzania receives the
first COVAX shipment 2021. Available at: https://www.afro.who.int/news/united-
republic-tanzania-receives-first-covax-shipment (Accessed July 04, 2023).

25. Abay ES, Belew MD, Ketsela BS, Mengistu EE, Getachew LS, Teferi YA, et al.
Assessment of attitude towards COVID-19 vaccine and associated factors among clinical
practitioners in Ethiopia: a cross-sectional study. PLoS One. (2022) 17:€0269923. doi:
10.1371/journal.pone.0269923

26. Abebe H, Shitu S, Mose A. Understanding of COVID-19 vaccine knowledge,
attitude, acceptance, and determinates of COVID-19 vaccine acceptance among adult
population in Ethiopia. Infect Drug Resist. (2021) 14:2015-25. doi: 10.2147/IDR.S312116

27. Chekol Abebe E, Ayalew Tiruneh G, Asmare Adela G, Mengie Ayele T, Tilahun
Muche Z, Behaile TMA, et al. COVID-19 vaccine uptake and associated factors among
pregnant women attending antenatal care in Debre Tabor public health institutions: a
cross-sectional study. Front Public Health. (2022) 10:919494. doi: 10.3389/
fpubh.2022.919494

28. Chekol Abebe E, Mengie Ayele T, Tilahun Muche Z, Behaile TMA, Dagnaw Baye
N, Mekonnen Agidew M, et al. Evaluation and comparison of post-vaccination adverse
effects among Janssen and Oxford-AstraZeneca vaccinated adult individuals in Debre
Tabor town: a cross- sectional survey in Northwest Ethiopia. Hum Vaccin Immunother.
(2022) 18:2104059. doi: 10.1080/21645515.2022.2104059

29. Adane M, Ademas A, Kloos H. Knowledge, attitudes, and perceptions of
COVID-19 vaccine and refusal to receive COVID-19 vaccine among healthcare workers
in northeastern Ethiopia. BMC Public Health. (2022) 22:128. doi: 10.1186/
$12889-021-12362-8

30. Sahile AT, Mulugeta B, Hadush S, Fikre EM. COVID-19 vaccine acceptance and
its predictors among college students in Addis Ababa, Ethiopia, 2021: a cross-sectional
survey. Patient Prefer Adherence. (2022) 16:255-63. doi: 10.2147/PPA.S348132

31. Adella GA, Abebe K, Atnafu N, Azeze GA, Alene T, Molla S, et al. Knowledge,
attitude, and intention to accept COVID-19 vaccine among patients with chronic
diseases in southern Ethiopia: multi-center study. Front Public Health. (2022) 10:917925.
doi: 10.3389/fpubh.2022.917925

32. Asmare AG. Knowledge and attitude toward the second round of COVID-19
vaccines among teachers working at southern public universities in Ethiopia. Hum
Vaccin Immunother. (2022) 18:2018895. doi: 10.1080/21645515.2021.2018895

33. Tadele AF. Knowledge and proportion of COVID-19 vaccination and associated
factors among cancer patients attending public hospitals of Addis Ababa, Ethiopia, 2021:
a multicenter study. Infect Drug Resist. (2021) 14:4865-76. doi: 10.2147/IDR.S340324

34. Aemro A, Amare NS, Shetie B, Chekol B, Wassie M. Determinants of COVID-19
vaccine hesitancy among health care workers in Amhara region referral hospitals,
Northwest Ethiopia: a cross-sectional study. Epidemiol Infect. (2021) 149:¢225. doi:
10.1017/50950268821002259

35. Ahmed MH, Siraj SS, Klein J, Ali FY, Kanfe SG. Knowledge and attitude towards
second COVID-19 vaccine dose among health professionals working at public health
facilities in a low income country. Infect Drug Resist. (2021) 14:3125-34. doi: 10.2147/
IDR.S327954

36. Aklil MB, Temesgan WZ. Knowledge and attitude towards COVID-19 vaccination
and associated factors among college students in Northwest Ethiopia,2021. Health Serv
Res Manag Epidemiol. (2022) 9:23333928221098903. doi: 10.1177/23333928221098903

37. Aklil MB, Temesgan WZ, Gessesse DN, Kassa BG, Tiguh AE, Kebede AA, et al.
Willingness to receive COVID-19 vaccine and associated factors among college students
in Gondar City, Northwest Ethiopia. Front Educ. (2022) 7:7. doi: 10.3389/
feduc.2022.799301

38. Alemayehu A, Demissie A, Yusuf M, Abdullahi Y, Abdulwehab R, Oljira L, et al.
COVID-19 vaccine side effect: age and gender disparity in adverse effects following the
first dose of AstraZeneca COVID-19 vaccine among the vaccinated population in
eastern Ethiopia: a community-based study. SAGE Open Med. (2022)
10:20503121221108616. doi: 10.1177/20503121221108616

39. Alemayehu A, Yusuf M, Demissie A, Abdullahi Y. Determinants of COVID-19
vaccine uptake and barriers to being vaccinated among first-round eligibles for
COVID-19 vaccination in eastern Ethiopia: a community based cross-sectional study.
SAGE Open Med. (2022) 10:20503121221077585. doi: 10.1177/20503121221077585

40. Angelo AT, Alemayehu DS, Dachew AM. Health care workers intention to accept
COVID-19 vaccine and associated factors in southwestern Ethiopia. PLoS One. (2021)
16:¢0257109. doi: 10.1371/journal.pone.0257109

41. Asmare G, Abebe K, Atnafu N, Asnake G, Yeshambel A, Alem E, et al. Behavioral
intention and its predictors toward COVID-19 vaccination among people most at risk
of exposure in Ethiopia: applying the theory of planned behavior model. Hum Vaccin
Immunother. (2021) 17:4838-45. doi: 10.1080/21645515.2021.2011651

42. Asratie MH, Kassie BA, Belay DG, Endalew M, Gashaw M, Assegie GM.
Perception of risk regarding the use of COVID-19 vaccine among pregnant women in
Motta town and Hulet Eji Enese district, Northwest Ethiopia. PLoS One. (2022)
17:¢0269591. doi: 10.1371/journal.pone.0269591

Frontiers in Public Health

12

10.3389/fpubh.2024.1422673

43. Asres F, Umeta B. COVID-19 vaccines: awareness, attitude and acceptance among
undergraduate university students. ] Pharm Policy Pract. (2022) 15:32. doi: 10.1186/
540545-021-00397-6

44. Ayele AD, Ayenew NT, Tenaw LA, Kassa BG, Yehuala ED, Aychew EW, et al.
Acceptance of COVID-19 vaccine and associated factors among health professionals
working in hospitals of South Gondar zone, Northwest Ethiopia. Hum Vaccin
Immunother. (2021) 17:4925-33. doi: 10.1080/21645515.2021.2013082

45. Mose A. Willingness to receive COVID-19 vaccine and its determinant factors
among lactating mothers in Ethiopia: a cross-sectional study. Infect Drug Resist. (2021)
14:4249-59. doi: 10.2147/IDR.S336486

46. Mose A, Yeshaneh A. COVID-19 vaccine acceptance and its associated factors
among pregnant women attending antenatal Care Clinic in Southwest Ethiopia:
institutional-based cross-sectional study. Int ] Gen Med. (2021) 14:2385-95. doi:
10.2147/1JGM.S314346

47. Aynalem ZB, Bogale TW, Bantie GM, Ayalew AF, Tamir W, Feleke DG, et al.
Factors associated with willingness to take COVID-19 vaccine among pregnant women
at Gondar town, Northwest Ethiopia: a multicenter institution-based cross-sectional
study. PLoS One. (2022) 17:€0276763. doi: 10.1371/journal.pone.0276763

48. Aynalem BY, Melesse MF, Zeleke LB. COVID-19 vaccine acceptability and
determinants among pregnant mothers attending antenatal care services at Debre
Markos town public health institutions, Debre Markos Northwest Ethiopia: mixed study.
Pan Afr Med ]. (2022) 41:293. doi: 10.11604/pamj.2022.41.293.32618

49. Dagnew Baye N, Agegnehu Teshome A, Agimas Ayenew A, Tilahun Mulu A,
Chekol Abebe E, Tilahun MZ. Attitude and level of COVID-19 vaccination and its
determinants among patients with chronic disease visiting Debre Tabor comprehensive
specialized hospital, Northwest Ethiopia: a cross-sectional study. PLoS One. (2022)
17:¢0278914. doi: 10.1371/journal.pone.0278914

50. Belsti Y, Gela YY, Akalu Y, Dagnew B, Getnet M, Abdu Seid M, et al. Willingness
of Ethiopian population to receive COVID-19 vaccine. ] Multidiscip Healthc. (2021)
14:1233-43. doi: 10.2147/JMDH.S312637

51. Berhe ET, Shama AT, Ahmed MM, Gesesew HA, Ward PR, Gebremeskel TG.
Assessment of COVID-19 vaccination refusal among healthcare workers in Ethiopia.
Front Public Health. (2022) 10:929754. doi: 10.3389/fpubh.2022.929754

52. Berihun G, Walle Z, Berhanu L, Teshome D. Acceptance of COVID-19 vaccine
and determinant factors among patients with chronic disease visiting dessie
comprehensive specialized hospital, Northeastern Ethiopia. Patient Prefer Adherence.
(2021) 15:1795-805. doi: 10.2147/PPA.S324564

53. Berihun G, Walle Z, Teshome D, Berhanu L, Derso M. COVID-19 vaccine
acceptance and associated factors among college students in Dessie City, northeastern
Ethiopia. ] Multidiscip Healthc. (2022) 15:1735-46. doi: 10.2147/JMDH.S381151

54.Boche B, Kebede O, Damessa M, Gudeta T, Wakjira D. Health Professionals'
COVID-19 vaccine acceptance and associated factors in tertiary hospitals of south-West
Ethiopia: a multi-center cross- sectional study. Inquiry. (2022) 59:469580221083181. doi:
10.1177/00469580221083181

55.Daba C, Asefa L, Lemma H, Atamo A, Kebede E, Gebrehiwot M. Why does
COVID-19 vaccine acceptance rate remain low among patients with chronic diseases?
Evidences from public hospitals of Ethiopia. Patient Prefer Adherence. (2022)
16:1371-80. doi: 10.2147/PPA.S362131

56. Demeke CA, Kifle ZD, Atsbeha BW, Wondmsigegn D, Yimenu DK, Woldeyohanins
AE, et al. COVID-19 vaccine hesitancy among health professionals in a tertiary care
center at the University of Gondar Specialized Hospital, Ethiopia: a cross-sectional study.
SAGE Open Med. (2022) 10:20503121221076991. doi: 10.1177/20503121221076991

57. Dereje N, Tesfaye A, Tamene B, Alemeshet D, Abe H, Tesfa N, et al. COVID-19
vaccine hesitancy in Addis Ababa, Ethiopia: a mixed-method study. BMJ Open. (2022)
12:€052432. doi: 10.1136/bmjopen-2021-052432

58. Emire MS, Shiferaw BZ. Attitudes towards receiving COVID-19 vaccine and its
associated factors among southwest Ethiopian adults. PLoS One. (2023) 18:e0280633.
doi: 10.1371/journal.pone.0280633

59. Erega BB, Ferede WY, Sisay FA, Tiruneh GA, Ayalew AB, Malka ES, et al.
Hesitancy to coronavirus-19 vaccines is still a hurdle in Ethiopia by 2021. Multi center
cross-sectional study. IJID Reg. (2022) 8:08. doi: 10.1016/j.ijregi.2022.11.006

60. Getachew D, Yosef T, Solomon N, Tesfaye M, Bekele E. Predictors of unwillingness
to receive COVID -19 vaccines among Ethiopian medical students. PLoS One. (2022)
17:€0276857. doi: 10.1371/journal.pone.0276857

61. Getachew T, Balis B, Eyeberu A, Debella A, Nigussie S, Habte S, et al. COVID-19
vaccine acceptance among pregnant women attending antenatal care in public hospitals
in eastern Ethiopia: a multi-center facility-based cross-sectional study. Public Health
Pract (Oxf). (2022) 4:100338. doi: 10.1016/j.puhip.2022.100338

62. Getachew T, Lami M, Eyeberu A, Balis B, Debella A, Eshetu B, et al. Acceptance
of COVID-19 vaccine and associated factors among health care workers at public
hospitals in eastern Ethiopia using the health belief model. Front Public Health. (2022)
10:957721. doi: 10.3389/fpubh.2022.957721

63. Girmay AM, Weldegebriel MG, Serte MG, Dinssa DA, Alemayehu TA, Kenea MA,
et al. Determinants of vaccine acceptance, knowledge, attitude, and prevention practices
against COVID-19 among governmental healthcare workers in Addis Ababa and
Adama, Ethiopia: a cross-sectional study. Health Sci Rep. (2023) 6:e1074. doi: 10.1002/
hsr2.1074

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1422673
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.afro.who.int/news/ethiopia-launches-covid-19-vaccination-campaign-targeting-12-years-and-above-population
https://www.afro.who.int/news/ethiopia-launches-covid-19-vaccination-campaign-targeting-12-years-and-above-population
https://www.afro.who.int/news/united-republic-tanzania-receives-first-covax-shipment
https://www.afro.who.int/news/united-republic-tanzania-receives-first-covax-shipment
https://doi.org/10.1371/journal.pone.0269923
https://doi.org/10.2147/IDR.S312116
https://doi.org/10.3389/fpubh.2022.919494
https://doi.org/10.3389/fpubh.2022.919494
https://doi.org/10.1080/21645515.2022.2104059
https://doi.org/10.1186/s12889-021-12362-8
https://doi.org/10.1186/s12889-021-12362-8
https://doi.org/10.2147/PPA.S348132
https://doi.org/10.3389/fpubh.2022.917925
https://doi.org/10.1080/21645515.2021.2018895
https://doi.org/10.2147/IDR.S340324
https://doi.org/10.1017/S0950268821002259
https://doi.org/10.2147/IDR.S327954
https://doi.org/10.2147/IDR.S327954
https://doi.org/10.1177/23333928221098903
https://doi.org/10.3389/feduc.2022.799301
https://doi.org/10.3389/feduc.2022.799301
https://doi.org/10.1177/20503121221108616
https://doi.org/10.1177/20503121221077585
https://doi.org/10.1371/journal.pone.0257109
https://doi.org/10.1080/21645515.2021.2011651
https://doi.org/10.1371/journal.pone.0269591
https://doi.org/10.1186/s40545-021-00397-6
https://doi.org/10.1186/s40545-021-00397-6
https://doi.org/10.1080/21645515.2021.2013082
https://doi.org/10.2147/IDR.S336486
https://doi.org/10.2147/IJGM.S314346
https://doi.org/10.1371/journal.pone.0276763
https://doi.org/10.11604/pamj.2022.41.293.32618
https://doi.org/10.1371/journal.pone.0278914
https://doi.org/10.2147/JMDH.S312637
https://doi.org/10.3389/fpubh.2022.929754
https://doi.org/10.2147/PPA.S324564
https://doi.org/10.2147/JMDH.S381151
https://doi.org/10.1177/00469580221083181
https://doi.org/10.2147/PPA.S362131
https://doi.org/10.1177/20503121221076991
https://doi.org/10.1136/bmjopen-2021-052432
https://doi.org/10.1371/journal.pone.0280633
https://doi.org/10.1016/j.ijregi.2022.11.006
https://doi.org/10.1371/journal.pone.0276857
https://doi.org/10.1016/j.puhip.2022.100338
https://doi.org/10.3389/fpubh.2022.957721
https://doi.org/10.1002/hsr2.1074
https://doi.org/10.1002/hsr2.1074

Gudina et al.

64. Handebo S, Wolde M, Shitu K, Kassie A. Determinant of intention to receive
COVID-19 vaccine among school teachers in Gondar City, Northwest Ethiopia. PLoS
One. (2021) 16:€0253499. doi: 10.1371/journal.pone.0253499

65. Jabessa D, Bekele F. Willingness to receive the COVID-19 vaccine and associated
factors among residents of southwestern Ethiopia: a cross-sectional study. Patient Prefer
Adherence. (2022) 16:1177-85. doi: 10.2147/PPA.S362264

66. Jarso G, Gebi W, Abdo M, Lemma M, Abebe E, Lemessa B, et al. Prevalence of
COVID-19 vaccine side effects among early-vaccinated healthcare Workers in Eastern
Ethiopia. Ethiop ] Health Sci. (2022) 32:473-84. doi: 10.4314/ejhs.v32i3.2

67. Kalayou MH, Awol SM. Myth and misinformation on COVID-19 vaccine: the
possible impact on vaccination refusal among people of Northeast Ethiopia: a
community-based research. Risk Manag Healthc Policy. (2022) 15:1859-68. doi: 10.2147/
RMHP.S366730

68. Kassaw C, Shumye S. Trust about corona vaccine among health professionals
working at Dilla University referral hospital, 2021. Vaccine X. (2021) 9:100120. doi:
10.1016/j.jvacx.2021.100120

69. Kebede SD, Aytenew TM. Attitude, knowledge, and predictors of COVID-19
vaccine uptake among health care providers in South Gondar public hospitals, north
Central Ethiopia: multi-facility based study. Pan Afr Med J. (2022) 41:194. doi: 10.11604/
pam;.2022.41.194.30868

70. Shitu K, Wolde M, Handebo S, Kassie A. Acceptance and willingness to pay for
COVID-19 vaccine among school teachers in Gondar City, Northwest Ethiopia. Trop
Med Health. (2021) 49:63. doi: 10.1186/s41182-021-00337-9

71. Mesele H, Shiferaw M, Tunta A, Seid A, Kassahun W. Willingness to receive
COVID-19 vaccination among adult diabetes patients in Woldia comprehensive
specialized hospital, North Ethiopia; a cross-sectional study. Patient Prefer Adherence.
(2022) 16:2451-9. doi: 10.2147/PPA.S379531

72. Kassa Mekonnen C, Gizaw Demissie N, Wako Beko Z, Mulu Ferede Y, Kindie AH.
Intent to get vaccinated against COVID-19 pandemic and its associated factors among
adults with a chronic medical condition. Int J Afr Nurs Sci. (2022) 16:100401. doi:
10.1016/j.jans.2022.100401

73. Merga BT, Ayana GM, Negash B, Alemu A, Abdurke M, Abdu A, et al. Health-care
Workers' willingness to pay for COVID-19 vaccines in eastern Ethiopia: using
contingent valuation method. Clinicoecon Outcomes Res. (2022) 14:395-404. doi:
10.2147/CEOR.S361199

74. Mesesle M. Awareness and attitude towards COVID-19 vaccination and associated
factors in Ethiopia: cross-sectional study. Infect Drug Resist. (2021) 14:2193-9. doi:
10.2147/IDR.S316461

75. Mohammed R, Nguse TM, Habte BM, Fentie AM, Gebretekle GB. COVID-19
vaccine hesitancy among Ethiopian healthcare workers. PLoS One. (2021) 16:€0261125.
doi: 10.1371/journal.pone.0261125

76. Mesele M. COVID-19 vaccination acceptance and its associated factors in Sodo
town, Wolaita zone, southern Ethiopia: cross-sectional study. Infect Drug Resist. (2021)
14:2361-7. doi: 10.2147/IDR.S320771

77. Mose A, Haile K, Timerga A. COVID-19 vaccine hesitancy among medical and
health science students attending Wolkite university in Ethiopia. PLoS One. (2022)
17:€0263081. doi: 10.1371/journal.pone.0263081

78. Muluneh AG, Merid MW, Gelaye KA, Tilahun SY, Teshager NW, Abereha AY, et al.
More than three-fourths of AstraZeneca (ChAdox1 COV-19) COVID-19 vaccinated
individuals develop post immunization adverse event in Northwest Ethiopia. Infect Drug
Resist. (2022) 15:2409-16. doi: 10.2147/IDR.S360605

79. Seboka BT, Yehualashet DE, Belay MM, Kabthymer RH, Ali H, Hailegebreal S,
et al. Factors influencing COVID-19 vaccination demand and intent in resource-limited
settings: based on health belief model. Risk Manag Healthc Policy. (2021) 14:2743-56.
doi: 10.2147/RMHP.S315043

80. Segni MT, Demissie HE, Adem MK, Geleto AK, Kelkile MW, Sori BK, et al. Post
COVID-19 vaccination side effects and associated factors among vaccinated health care
providers in Oromia region, Ethiopia in 2021. PLoS One. (2022) 17:¢0278334. doi:
10.1371/journal.pone.0278334

81. Shiferie F, Sada O, Fenta T, Kaba M, Fentie AM. Exploring reasons for COVID-19
vaccine hesitancy among healthcare providers in Ethiopia. Pan Afr Med J. (2021) 40:213.
doi: 10.11604/pam;.2021.40.213.30699

82. Solomon Y, Eshete T, Mekasha B, Assefa W. COVID-19 vaccine: side effects after
the first dose of the Oxford AstraZeneca vaccine among health professionals in low-
income country: Ethiopia. J Multidiscip Healthc. (2021) 14:2577-85. doi: 10.2147/
JMDH.S331140

83.Strupat C, Shigute Z, Bedi AS, Rieger M. Willingness to take COVID-19
vaccination in low-income countries: evidence from Ethiopia. PLoS One. (2022)
17:€0264633. doi: 10.1371/journal.pone.0264633

84. Tadesse TA, Antheneh A, Teklu A, Teshome A, Alemayehu B, Belayneh A, et al.
COVID-19 vaccine hesitancy and its reasons in Addis Ababa, Ethiopia: a cross-sectional
study. Ethiop ] Health Sci. (2022) 32:1061-70. doi: 10.4314/ejhs.v32i6.2

85. Taye BT, Amogne FK, Demisse TL, Zerihun MS, Kitaw TM, Tiguh AE, et al.
Coronavirus disease 2019 vaccine acceptance and perceived barriers among university

students in Northeast Ethiopia: a cross-sectional study. Clin Epidemiol Glob Health.
(2021) 12:100848. doi: 10.1016/j.cegh.2021.100848

Frontiers in Public Health

13

10.3389/fpubh.2024.1422673

86. Taye EB, Taye ZW, Muche HA, Tsega N'T, Haile TT, Tiguh AE. COVID-19 vaccine
acceptance and associated factors among women attending antenatal and postnatal cares
in Central Gondar zone public hospitals, Northwest Ethiopia. Clin Epidemiol Glob
Health. (2022) 14:100993. doi: 10.1016/j.cegh.2022.100993

87. Tefera Z, Assefaw M. A mixed-methods study of COVID-19 vaccine acceptance
and its determinants among pregnant women in Northeast Ethiopia. Patient Prefer
Adherence. (2022) 16:2287-99. doi: 10.2147/PPA.S374217

88. Tegegne MD, Girma S, Mengistu S, Mesfin T, Adugna T, Kokeb M, et al.
Willingness to receive COVID-19 vaccine and associated factors among adult chronic
patients. A cross-sectional study in Northwest Ethiopia. PLoS One. (2022) 17:€0269942.
doi: 10.1371/journal.pone.0269942

89. Rikitu Terefa D, Shama AT, Feyisa BR, Ewunetu Desisa A, Geta ET, Chego Cheme
M, et al. COVID-19 vaccine uptake and associated factors among health professionals
in Ethiopia. Infect Drug Resist. (2021) 14:5531-41. doi: 10.2147/IDR.S344647

90. Tolossa T, Wakuma B, Turi E, Mulisa D, Ayala D, Fetensa G, et al. Attitude of health
professionals towards COVID-19 vaccination and associated factors among health
professionals, Western Ethiopia: a cross-sectional survey. PLoS One. (2022) 17:¢0265061.
doi: 10.1371/journal.pone.0265061

91. Tolossa T, Fetensa G, Ayala D, Wakuma B. Health professionals’ COVID-19
vaccine acceptance and associated factors in Wollega university referral hospital,
Western Ethiopia: a cross-sectional study. Hum Vaccin Immunother. (2022) 18:2069960.
doi: 10.1080/21645515.2022.2069960

92. Yesuf EA, Riad A, Sofi-Mahmudi A, Sudhakar M, Mekonnen A, Endalkachew S,
et al. Self-reported side effects of the Oxford AstraZeneca COVID-19 vaccine among
healthcare workers in Ethiopia, Africa: a cross-sectional study. Front Public Health.
(2022) 10:937794. doi: 10.3389/fpubh.2022.937794

93. Mesfin Y, Argaw M, Geze S, Zewdu BT. Factors associated with intention to receive
COVID-19 vaccine among HIV positive patients attending ART Clinic in Southwest
Ethiopia. Patient Prefer Adherence. (2021) 15:2731-8. doi: 10.2147/PPA.S342801

94. Yilma D, Mohammed R, Abdela SG, Enbiale W, Seifu F, Pareyn M, et al. COVID-19
vaccine acceptability among healthcare workers in Ethiopia: do we practice what
we preach? Trop Med Int Health. (2022) 27:418-25. doi: 10.1111/tmi.13742

95. Yisak H, Ambaw B, Belay E, Desalegn T, Getie A, Asrat M, et al. Knowledge,
attitude, acceptance, and practice of COVID-19 vaccination and associated factors
complemented with constructs of health belief model among the general public in South
Gondar, Ethiopia: a community-based study. Front Public Health. (2022) 10:914121. doi:
10.3389/fpubh.2022.914121

96. Zewude B, Belachew A. Intention to receive the second round of COVID-19
vaccine among healthcare Workers in Eastern Ethiopia. Infect Drug Resist. (2021)
14:3071-82. doi: 10.2147/IDR.S326055

97. Zewude B, Habtegiorgis T, Hizkeal A, Dela T, Siraw G. Perceptions and experiences
of COVID-19 vaccine side-effects among healthcare Workers in Southern Ethiopia: a
cross-sectional study. Pragmat Obs Res. (2021) 12:131-45. doi: 10.2147/POR.S344848

98. Zewude B, Habtegiorgis T. Willingness to take COVID-19 vaccine among people
Most at risk of exposure in southern Ethiopia. Pragmat Obs Res. (2021) 12:37-47. doi:
10.2147/POR.S313991

99. Konje ET, Basinda N, Kapesa A, Mugassa S, Nyawale HA, Mirambo MM, et al. The
coverage and acceptance Spectrum of COVID-19 vaccines among healthcare
professionals in Western Tanzania: what can we learn from this pandemic? Vaccines
(Basel). (2022) 10:30. doi: 10.3390/vaccines10091429

100. Thespina Y, Ruth C, Olivia G, Sophia S, Nelson K, Henry M. Confronting ‘chaos’:
a qualitative study assessing public health officials’ perceptions of the factors affecting
Tanzania’s COVID-19 vaccine rollout. BMJ Open. (2023) 13:e065081. doi: 10.1136/
bmjopen-2022-065081

101. Brown KE, Kroll JS, Hudson MJ, Ramsay M, Green ], Long SJ, et al. Factors
underlying parental decisions about combination childhood vaccinations including MMR:
a systematic review. Vaccine. (2010) 28:4235-48. doi: 10.1016/j.vaccine.2010.04.052

102. Sturm LA, Mays RM, Zimet GD. Parental beliefs and decision making about child
and adolescent immunization: from polio to sexually transmitted infections. ] Dev Behav
Pediatr. (2005) 26:441-52. doi: 10.1097/00004703-200512000-00009

103. Quadri-Sheriff M, Hendrix KS, Downs SM, Sturm LA, Zimet GD, Finnell SM.
The role of herd immunity in parents' decision to vaccinate children: a systematic review.
Pediatrics. (2012) 130:522-30. doi: 10.1542/peds.2012-0140

104. Stefanoff P, Mamelund SE, Robinson M, Netterlid E, Tuells ], Bergsaker MA, et al.
Tracking parental attitudes on vaccination across European countries: the vaccine safety,
attitudes, training and communication project (VACSATC). Vaccine. (2010) 28:5731-7.
doi: 10.1016/j.vaccine.2010.06.009

105. Schmitt HJ, Booy R, Aston R, Van Damme P, Schumacher RE, Campins M, et al.
How to optimise the coverage rate of infant and adult immunisations in Europe. BMC
Med. (2007) 5:11. doi: 10.1186/1741-7015-5-11

106. Ridda I, Motbey C, Lam L, Lindley IR, McIntyre PB, Macintyre CR. Factors
associated with pneumococcal immunisation among hospitalised elderly persons: a
survey of patient's perception, attitude, and knowledge. Vaccine. (2008) 26:234-40. doi:
10.1016/j.vaccine.2007.10.067

107. Brownlie J, Howson A. ‘Leaps of faith’ and MMR: an empirical study of trust.
Sociology. (2005) 39:221-39. doi: 10.1177/0038038505050536

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1422673
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1371/journal.pone.0253499
https://doi.org/10.2147/PPA.S362264
https://doi.org/10.4314/ejhs.v32i3.2
https://doi.org/10.2147/RMHP.S366730
https://doi.org/10.2147/RMHP.S366730
https://doi.org/10.1016/j.jvacx.2021.100120
https://doi.org/10.11604/pamj.2022.41.194.30868
https://doi.org/10.11604/pamj.2022.41.194.30868
https://doi.org/10.1186/s41182-021-00337-9
https://doi.org/10.2147/PPA.S379531
https://doi.org/10.1016/j.ijans.2022.100401
https://doi.org/10.2147/CEOR.S361199
https://doi.org/10.2147/IDR.S316461
https://doi.org/10.1371/journal.pone.0261125
https://doi.org/10.2147/IDR.S320771
https://doi.org/10.1371/journal.pone.0263081
https://doi.org/10.2147/IDR.S360605
https://doi.org/10.2147/RMHP.S315043
https://doi.org/10.1371/journal.pone.0278334
https://doi.org/10.11604/pamj.2021.40.213.30699
https://doi.org/10.2147/JMDH.S331140
https://doi.org/10.2147/JMDH.S331140
https://doi.org/10.1371/journal.pone.0264633
https://doi.org/10.4314/ejhs.v32i6.2
https://doi.org/10.1016/j.cegh.2021.100848
https://doi.org/10.1016/j.cegh.2022.100993
https://doi.org/10.2147/PPA.S374217
https://doi.org/10.1371/journal.pone.0269942
https://doi.org/10.2147/IDR.S344647
https://doi.org/10.1371/journal.pone.0265061
https://doi.org/10.1080/21645515.2022.2069960
https://doi.org/10.3389/fpubh.2022.937794
https://doi.org/10.2147/PPA.S342801
https://doi.org/10.1111/tmi.13742
https://doi.org/10.3389/fpubh.2022.914121
https://doi.org/10.2147/IDR.S326055
https://doi.org/10.2147/POR.S344848
https://doi.org/10.2147/POR.S313991
https://doi.org/10.3390/vaccines10091429
https://doi.org/10.1136/bmjopen-2022-065081
https://doi.org/10.1136/bmjopen-2022-065081
https://doi.org/10.1016/j.vaccine.2010.04.052
https://doi.org/10.1097/00004703-200512000-00009
https://doi.org/10.1542/peds.2012-0140
https://doi.org/10.1016/j.vaccine.2010.06.009
https://doi.org/10.1186/1741-7015-5-11
https://doi.org/10.1016/j.vaccine.2007.10.067
https://doi.org/10.1177/0038038505050536

Gudina et al.

108. Roberts HA, Clark DA, Kalina C, Sherman C, Brislin S, Heitzeg MM, et al. To
vax or not to vax: predictors of anti-vax attitudes and COVID-19 vaccine hesitancy prior
to widespread vaccine availability. PLoS One. (2022) 17:€0264019. doi: 10.1371/journal.
pone.0264019

109. Wang Q, Hu S, Du E, Zang S, Xing Y, Qu Z, et al. Mapping global acceptance and
uptake of COVID-19 vaccination: a systematic review and meta-analysis. Commun Med
(Lond). (2022) 2:113. doi: 10.1038/s43856-022-00177-6

110. Mengistu DA, Demmu YM, Asefa YA. Global COVID-19 vaccine acceptance
rate: systematic review and meta-analysis. Front Public Health. (2022) 10:1044193. doi:
10.3389/fpubh.2022.1044193

Frontiers in Public Health

14

10.3389/fpubh.2024.1422673

111. Piltch-Loeb R, DiClemente R. The vaccine uptake continuum: applying social
science theory to shift vaccine hesitancy. Vaccine. (2020) 8:76. doi: 10.3390/
vaccines8010076

112. Aleem A, Akbar Samad AB, Vaqar S. Emerging variants of SARS-CoV-2 and
novel therapeutics against coronavirus (COVID-19). Treasure Island (FL): StatPearls
Publishing (2023).

113. Noushad M, Al-Awar MS, Al-Saqqaf IS, Nassani MZ, Alrubaiee GG, Rastam S.
Lack of access to coronavirus disease 2019 vaccines could be a greater threat than
vaccine hesitancy in low-income and conflict nations: the case of Yemen. Clin Infect Dis.
(2022) 75:1827-33. doi: 10.1093/cid/ciac088

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1422673
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1371/journal.pone.0264019
https://doi.org/10.1371/journal.pone.0264019
https://doi.org/10.1038/s43856-022-00177-6
https://doi.org/10.3389/fpubh.2022.1044193
https://doi.org/10.3390/vaccines8010076
https://doi.org/10.3390/vaccines8010076
https://doi.org/10.1093/cid/ciac088

	Understanding the COVID-19 vaccine uptake, acceptance, and hesitancy in Ethiopia and Tanzania: a scoping review
	Introduction
	Methods
	Defining and aligning the objective/s and question/s
	Developing and aligning the inclusion criteria with the objective/s and question/s
	Describing the planned approach to evidence searching, selection, data extraction, and presentation of the evidence
	Searching for the evidence
	Selecting the evidence
	Extracting the evidence
	Analysis of the evidence
	Presentation of the results

	Findings
	Characteristics of included studies
	Vaccination uptake/vaccination coverage increases over time
	Willingness to receive COVID-19 vaccine declines over time
	Variations in vaccine acceptance and hesitancy vary in different study populations
	The identified studies approached vaccine acceptance and hesitancy as exclusive phenomena
	Socio-cultural aspects of vaccine acceptance-hesitancy spectrum
	Adequacy of information
	Assurances from healthcare provider and national health authorities
	Affordability
	Acknowledgement of risks and benefits
	Adverse effects
	Awareness
	Altruism: for the benefits of others

	Discussion
	Strengths and limitations

	Conclusion

	References

