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Summary 
As countries continue the third year of the pandemic, we believe that there has been unfair attention to COVID-19 vaccine efficacy 
and safety, while tacitly ignoring serious challenges with vaccine uptake, without which vaccination may not be effective against 
the spread of COVID-19. While several studies have been published on COVID-19 vaccine hesitancy, there remains a need to con-
duct a comprehensive global analysis of vaccine hesitancy. We conducted a scoping review of 60 studies published globally on 
vaccine hesitancy and acceptance. We conducted a qualitative analysis to identify motivators and barriers to vaccination across 
several cultural and demographic contexts. We found the following factors to be relevant in any discussion about addressing or 
minimizing vaccine hesitancy: risk perceptions, trust in health care systems, solidarity, previous experiences with vaccines, mis-
information, concerns about vaccine side effects and political ideology. We combine our insights from this comprehensive review 
of global literature to offer an important and practical discussion about two strategies that have been used to improve vaccine 
uptake: (i) communication and education and (ii) vaccine rollout and logistics.
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BACKGROUND
The COVID-19 pandemic has caused major changes 
to systems, practices, policies and routines. As coun-
tries continue the third year of the pandemic, nation-
wide prevention efforts have considered the inclusion 
of vaccination as a part of a multipronged approach 
to curb the spread of COVID-19 for at least 1 year. 
The increased attention toward vaccination as a pre-
vention method has been promoted by studies showing 
the high effectiveness of at least 14 vaccine candidates, 
all of which are being used to inoculate populations in 
nations around the world today (Anand et al., 2021).

While vaccine development is a considerable feat, 
only recently has there been considerable attention 
to COVID-19 vaccine hesitancy. We know that vac-
cine hesitancy rates are increasing worldwide over 
time (Dubé et al., 2021), and several research studies 

have attempted to delineate the factors that promote 
vaccine hesitancy, rejection and delay (Majid and 
Ahmad, 2020). In a previously published essay, we 
recommended the consideration of vaccine hesitancy 
in policy planning alongside the development and 
approval of vaccine candidates (Ahmad et al., 2020). 
We predicted that vaccine hesitancy would prove 
to be a hurdle in optimizing the uptake and accept-
ance of COVID-19 vaccines. We have also conducted 
a comprehensive synthesis of vaccine hesitancy from 
past pandemics and global outbreaks (Truong et al., 
2021), and found unfair attention on vaccine efficacy 
and safety, while tacitly ignoring vaccine uptake, with-
out which vaccination may not be effective against the 
spread of COVID-19. Today, we see the real-world out-
comes of vaccine hesitancy and rejection. For exam-
ple, at the end of January 2021, protestors caused the 
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temporary closure of the largest vaccination site in 
California (The Associated Press Staff, 2021).

An increasing number of studies have looked at vac-
cine hesitancy in a variety of populations, contexts and 
countries. It is more imperative than ever before to syn-
thesize this evidence with a specific lens on how vac-
cine hesitancy differs across contexts. We conducted 
this scoping review to examine the various factors that 
promote COVID-19 vaccine hesitancy and acceptance. 
We provide an overall picture of the literature as well 
as key differences across a range of characteristics (i.e. 
age, education level and countries). Finally, we use this 
opportunity to outline the implications of our research 
for ongoing vaccine administration programs. Our 
review both examines vaccine hesitancy in the current 
climate and highlights important topics that we believe 
might arise as countries shift to postpandemic recovery 
and mass vaccination.

METHODS
Approach
We conducted a scoping review using Arksey and 
O’Malley’s (Arksey and O’Malley, 2005) methodolog-
ical framework that comprises of six steps: scoping, 
searching, screening, data extraction, data analysis and 
optional stakeholder consultation. Due to the rapid 
need for this research, we did not conduct an optional 
stakeholder consultation, however, we included two 
physicians on our research team and researchers who 
have published empirical studies on vaccine hesitancy.

Search and screening
We executed a database search on 4 January 2021, 
on MEDLINE, PsychINFO, Embase, Global Health, 
CINAHL and the Web of Science. We used the sys-
tematic search strategy from a previously published 
systematic review but repurposed it to specify vac-
cine hesitancy toward COVID-19 vaccines (Majid 
and Ahmad, 2020). Our search strategy can be found 
in Additional File 1. We conducted title and abstract 
and full-text screening in pairs with verification. We 
were most interested in articles of any empirical study 
design (i.e. quantitative, qualitative or mixed methods) 
on vaccine hesitancy and acceptance. Our full list of 
eligibility criteria can be found in Table 1.

Data extraction and analysis
We retrieved the study and participant characteris-
tics of all included studies. We retrieved the follow-
ing: author (year of publication), the title of study, 
research objectives, country of publication, vaccine 
name, study design, data collection methods, num-
ber and type of participants, eligibility criteria, the 
age range of participants, ethnicity of participants, 

education level of participants and the proportion 
of males. We conducted descriptive statistics of these 
characteristics to provide a holistic view of the study 
types and participant populations. This information 
was used to determine how vaccine hesitancy differed 
across several countries and contexts. We then con-
ducted thematic analysis on the findings of included 
studies (Clarke and Braun, 2014). We adopted a 
staged open coding process that involved a pilot cod-
ing phase of 10 articles to create a coding schema. 
We used this schema to develop a set of coding tem-
plates that represented the themes and subthemes of 
included studies. We used the following templates 
to organize data from the remaining studies: overall 
proportions and demographic factors, motivators to 
vaccination, barriers to vaccination and strategies or 
recommendations. We then reviewed all remaining 
studies in pairs to find any data relevant to the themes 
mentioned previously. Once complete, one member of 
the research team reviewed each theme and developed 
a narrative summary that was critically reviewed by 
the rest of the research team. The primary author then 
reviewed all summaries and integrated them into one 
findings section, which was reviewed by the research 
team.

RESULTS
Search results
We screened the title and abstracts of 1424 studies 
after the removal of 897 duplicates. We excluded 1289 
studies because they were not eligible for inclusion. We 
conducted full-text screening on 135 studies, of which 
we excluded 75 for various reasons shown in Figure 1. 
In this review, we analyzed 60 studies.

Table 1: Eligibility criteria

Inclusion Exclusion 

•  Primary quantitative, 
qualitative and mixed-
methods studies

•  The primary aim of 
studies may include 
measuring the prevalence 
of COVID-19 vaccine 
hesitancy or attitudes 
to vaccines willingness 
to participate in vaccine 
trials or examining the 
motivations to reject or 
delay vaccination

•  Studies on general 
perceptions, attitudes 
or behaviors toward 
COVID-19 vaccines

•  Commentaries, editorials, 
abstracts and evidence 
syntheses

•  Any articles (of any 
design) on vaccine 
hesitancy pertaining to 
non-COVID-19 vaccines 
including vaccines for 
other coronaviruses

•  Any articles pertaining to 
the cost, accessibility and 
convenience of COVID-19 
vaccines

•  Articles on how COVID-
19 affects routine 
vaccination rates
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Motivators of vaccination
We found several motivators that encouraged the 
acceptance of COVID-19 vaccines among study par-
ticipants. These factors included the following: higher 
risk perception toward COVID-19; trust in the health 
care system; solidarity (i.e. a prosocial concern for oth-
ers driven by the desire for a return to ‘normal life’) 
and a ‘left-leaning’ or ‘liberal’ political ideology.

Higher risk perception toward COVID-19
Thirteen included studies demonstrated a positive corre-
lation between higher risk perceptions toward COVID-
19 and vaccine acceptance (Detoc et al., 2020; Dror et 
al., 2020; Graffigna et al., 2020; Prati, 2020; Reiter et 
al., 2020; Salali and Uysal, 2020; Wang et al., 2020; 
Ward et al., 2020; Williams et al., 2020; Wong et al., 
2020; Gagneux-Brunon et al., 2021; Guidry et al., 2021; 
Leng et al., 2021). We found that participants’ risk per-
ception was influenced by the following three specific 
factors: being in contact with someone who had expe-
rienced COVID-19, having preexisting medical condi-
tions and belonging to an older age group. Interactions 

with individuals who contracted COVID-19 strength-
ened participants’ risk perception of COVID-19 being 
a severe and extremely infectious disease (Kreps et al., 
2020). In their interactions, participants may have been 
exposed to the immediate and long-term effects of the 
virus firsthand. By appreciating the severity of COVID-
19, participants developed an increased perceived risk 
of COVID-19 and, in turn, were more likely to accept a 
potential vaccine and other health interventions aimed 
at combatting COVID-19 such as physical distancing 
and mask-wearing (Miao et al., 2020).

Additionally, participants in included studies with 
preexisting medical illnesses and older individuals were 
more likely to accept vaccines (Sarasty et al., 2020; 
Williams et al., 2020). For example, participants who 
had chronic lung diseases showed an increased risk 
perception because of their higher mortality risk from 
COVID-19 (Williams et al., 2020). This cross-sectional 
survey of UK adults found an increased perceived risk 
perception to COVID-19 motivated individuals to vac-
cinate due to a fear of fatal complications and mortal-
ity (Williams et al., 2020).
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Fig. 1: Screening and selection process.
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Trust in the health care system
Another significant motivator of vaccine acceptance 
was trust in the health care system and allopathic 
health care providers. In seven studies, trusting allo-
pathic providers and the health care system was the 
primary factor that encouraged vaccine acceptance 
(Abu-Farha et al., 2020; Al-Mohaithef and Padhi, 
2020; Bell et al., 2020; Kreps et al., 2020; Lazarus et 
al., 2021; Malik et al., 2020; Prati, 2020; Reiter et al., 
2020; Wang et al., 2020). Multiple factors determined 
participants’ trust in the health care system, including 
positive interactions with health care providers, previ-
ous acceptance of vaccines and a belief in the natural 
origin of SARS-CoV-2.

Positive interactions with health care providers 
promoted trust between participants and the health 
care system. In Freeman’s study, adults from the UK 
described positive interactions as experiencing a non-
judgmental and supportive environment (Freeman 
et al., 2020). This environment was created through 
health care providers going ‘out of their way’ to ensure 
that they recognized and addressed patients’ concerns 
(Freeman et al., 2020). These interactions contributed 
to a strong and trusting patient–provider relationship, 
which bolstered trust in COVID-19 vaccine recom-
mendations (Freeman et al., 2020; Prati, 2020).

Additionally, acceptance of the COVID-19 vaccine 
was found to be associated with the acceptance of vac-
cines for other diseases in the past (Bell et al., 2020; 
Dong et al., 2020; Palamenghi et al., 2020; Leng et 
al., 2021). This association was particularly evident 
in individuals who were previously vaccinated against 
influenza (Dror et al., 2020; Grech et al., 2020a, 
2020b; Gagneux-Brunon et al., 2021; Kose et al., 
2021). Previous vaccine acceptance also demonstrated 
an established trust in the health care system and allo-
pathic providers. High levels of preexisting trust in 
vaccines and those that manufactured them increased 
participants’ confidence in the vaccine development 
process (Goldman et al., 2020b, 2020c; Gagneux-
Brunon et al., 2021; Kose et al., 2021).

Participants in one study that surveyed English and 
Turkish adults found that participants’ trust in the 
health care system was due to their belief that COVID-
19 originated ‘naturally’ (Salali and Uysal, 2020). 
These participants were less likely to believe in con-
spiracy theories concerning the artificial manufactur-
ing of COVID-19 (Salali and Uysal, 2020). They were 
also more likely to feel that the government had their 
best interests in mind and was not part of a larger con-
spiracy (Salali and Uysal, 2020). In Salali et al.’s study, 
the vaccine acceptance rate was 26% higher in Turkey 
and 63% higher in the UK among participants who 
believed in the natural origin of COVID-19 compared 
with those who believed that it was manufactured 
artificially.

Solidarity
A sense of solidarity and social responsibility to help 
end the COVID-19 pandemic was a significant driver 
of vaccine acceptance in 11 studies (Barello et al., 
2020; Bell et al., 2020; Goldman et al., 2020a, 2020c; 
Pogue et al., 2020; Reiter et al., 2020; Sherman et 
al., 2020; Williams et al., 2020; Leng et al., 2021; 
Jung and Albarracín 2021). This sense of solidarity 
stemmed from the following three motivators: pro-
tecting family members and other community mem-
bers from COVID-19, achieving a sense of normality 
in everyday life and the influence of social groups and 
personal beliefs toward vaccines. Participants in seven 
studies stated that community and family members’ 
protection was the primary motivator for vaccinat-
ing against COVID-19 (Barello et al., 2020; Bell et 
al., 2020; Goldman et al., 2020c; Pogue et al., 2020; 
Reiter et al., 2020; Sherman et al., 2020; Williams et 
al., 2020). Included studies mentioned three signif-
icant factors that fostered prosocial concern: having 
children, regularly interacting with populations with 
high susceptibility to COVID-19 and living in lower 
population-dense areas.

Participants in included studies who had children 
were more likely to vaccinate their children and 
accept changes in vaccine manufacturing regulations 
to accelerate the development of COVID-19 vaccines 
(Goldman et al., 2020a, 2020c). In one study, survey-
ing caregivers in the USA, Canada, Israel, Japan, Spain 
and Switzerland, 86% of caregivers stated protection 
as the primary reason to vaccinating their children 
(Goldman et al., 2020c). Individuals with children may 
feel that their children have an increased susceptibility 
to severe disease and as a result may be more accepting 
of vaccinating themselves and/or their children.

Similarly, individuals who interacted with popu-
lations with high susceptibility to COVID-19 were 
more likely to vaccinate (Bell et al., 2020). These 
included essential workers, individuals who inter-
acted with children and older individuals regu-
larly, and health care workers who managed at-risk 
patients (Bell et al., 2020). These individuals felt that 
it was their responsibility to protect those they inter-
acted with through vaccination. Campaigns aimed at 
increasing individual awareness of potentially spread-
ing COVID-19 to disease-susceptible acquaintances 
may foster prosocial concern in the general popula-
tion (Bell et al., 2020).

Another factor that determined participants’ proso-
cial concern for community members was their neigh-
bourhood’s population density (Jung and Albarracín 
2021). In Jung’s study, a nationally representative lon-
gitudinal survey of participants from the USA demon-
strated that people living in low-dense areas were more 
concerned with spreading disease in their communities, 
which increased the likelihood of vaccine acceptance 
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(Jung and Albarracín 2021). Individuals in lower pop-
ulation-dense areas felt that their decision to vaccinate 
had a significant impact on the community’s overall 
health compared with participants in areas with higher 
density (Jung and Albarracín 2021).

Achieving a sense of normality in everyday life was 
another factor that contributed to a sense of solidar-
ity among participants to vaccinate (Bell et al., 2020; 
Goldman et al., 2020c). Participants mentioned the 
importance of helping their children resume their reg-
ular social lives in school as a motivator to vaccinate 
(Bell et al., 2020; Goldman et al., 2020c). Strategies 
aimed at encouraging individuals to vaccinate to return 
to a more ‘normal’ lifestyle may increase COVID-19 
vaccine acceptance (Bell et al., 2020).

Belonging to certain social groups also played a sig-
nificant role in influencing COVID-19 vaccine accept-
ance (Leng et al., 2021). In one survey of Chinese 
adults, COVID-19 vaccination acceptance rates were 
notably higher in participants with vaccine-accepting 
acquaintances (Leng et al., 2021). Vaccination accept-
ance rates increased by 12.8% when the proportion 
of participants’ vaccinated acquaintances rose from 
30 to 90% (Leng et al., 2021). Vaccine-accepting 
social groups may promote positive messages of herd 
immunity and solidarity to participants through peer 
influence. Strategies that promote the dissemination of 
positive COVID-19 vaccine among these social groups 
through community leaders and members may increase 
vaccine acceptance at the community level.

‘Left-leaning’ or ‘liberal’ political ideology
When it came to political ideology and its influence 
on vaccine acceptance, five studies demonstrated an 
increased acceptance of COVID-19 vaccination among 
participants with a ‘left-leaning’ political ideology 
(Kreps et al., 2020; Largent et al., 2020; Reiter et al., 
2020; Ward et al., 2020).

Barriers to vaccination
We found several barriers that overlapped with moti-
vators to vaccinate. We discuss the following barriers: 
lower risk perception, previous experiences with vac-
cines, misinformation and misconceptions, side effects 
and vaccine efficacy and ‘right-leaning’ or ‘conserva-
tive’ political ideology.

Lower risk perceptions
Lower risk perceptions were identified as a barrier to 
vaccination in seven studies (Bell et al., 2020; Fisher et 
al., 2020; Reiter et al., 2020; Salali and Uysal, 2020; 
Sherman et al., 2020; Smith and Reiss, 2020; Kose 
et al., 2021) Participants in included studies stated 
how they viewed the harms associated with vaccines 

outweighed the potential complications of contracting 
COVID-19 (Fisher et al., 2020; Reiter et al., 2020). This 
decreased perception of disease severity was linked to 
a lower likelihood of vaccine acceptance (Fisher et al., 
2020; Sherman et al., 2020; Smith and Reiss, 2020). In 
Fisher’s study, participants from the USA were more 
likely to be unsure about vaccinating, and less likely to 
believe that they will acquire COVID-19 (Fisher et al., 
2020). This decreased risk perception toward COVID-
19 among participants stemmed primarily from the 
following two beliefs: a belief that they were healthy 
and that their natural immunity would effectively com-
bat COVID-19, and mistrust in information from gov-
ernments and other health authorities on the severity 
of COVID-19.

Three studies reported that being in good health 
was a barrier to vaccination (Bell et al., 2020; 
Sherman et al., 2020; Kose et al., 2021). In Sherman 
et al.’s study, vaccination intention was lower in 
participants who believed that COVID-19 vaccines 
were only necessary for those at risk of serious 
illness; these participants did not believe that they 
were a part of this group (Sherman et al., 2020). 
Furthermore, vaccine skeptics may not believe in the 
need to vaccinate because of a belief that their natu-
ral immunity would protect them (Bell et al., 2020; 
Kose et al., 2021).

Another factor that decreased participants’ risk per-
ception of COVID-19 was lower trust in information 
provided to them regarding its effects. Participants 
felt that the disease was not as severe as governments 
and pharmaceutical companies proclaimed, which 
decreased perceptions of risk (Smith and Reiss, 2020). 
A potential reason for mistrust in COVID-19 informa-
tion from health authorities was explored in Salali’s 
study, which demonstrated that individuals in coun-
tries with lower life expectancy and higher mortality 
risk showed increased risk perception and mistrust of 
social groups (Salali and Uysal, 2020).

Past experiences with vaccines
Data on how past experiences encouraged vaccine rejec-
tion or delay were mentioned in four studies (Bell et al., 
2020; Fisher et al., 2020; Goldman et al., 2020c; Grech 
and Gauci, 2020). Up to 6% of survey respondents in 
one study stated that they would refuse a COVID-19 
vaccine because they or their child had previously been 
infected with COVID-19 (Bell et al., 2020). Moreover, 
participants who had not received an influenza vaccine 
in the previous year were nearly 100% less likely to 
accept a potential COVID-19 vaccine (Fisher et al., 
2020). Caregivers in two studies were hesitant toward 
the COVID-19 vaccine because they generally held an 
antivaccine stance toward all vaccines (Goldman et al., 
2020c; Grech and Gauci, 2020).
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Misinformation and misconceptions
Twenty-one studies found that conspiracy theories 
encouraged vaccine hesitancy (Basch et al., 2020; Bell 
et al., 2020; Čavojová et al., 2020; Earnshaw et al., 
2020; Freeman et al., 2020; Mouchtouri et al., 2020; 
Neumann-Böhme et al., 2020; Palamenghi et al., 2020; 
Pogue et al., 2020; Prati, 2020; Romer and Jamieson, 
2020; Salali and Uysal, 2020; Sarasty et al., 2020; 
Sherman et al., 2020; Smith and Reiss, 2020; Taylor 
et al., 2020; Williams et al., 2020; Bogart et al., 2021; 
Guidry et al., 2021; Marcec et al., 2021; Teovanović et 
al., 2021). Belief in the dangers of the measles–mumps–
rubella vaccine was a strong mediator of the relation-
ship between conspiracy beliefs and vaccine intention 
(Romer and Jamieson, 2020). Moreover, 17% of sur-
vey respondents cited low trust in vaccines, science or 
the medical profession as a reason for vaccine refusal 
(Bell et al., 2020; Sarasty et al., 2020).

The following conspiracy theories were found 
among participants (Freeman et al., 2020; Palamenghi 
et al., 2020; Pogue et al., 2020; Romer and Jamieson, 
2020; Bogart et al., 2021): the virus was a ‘hoax’; the 
government was deliberately withholding information 
from the public; the virus was spread deliberately to 
reduce population size; the virus was a ploy to increase 
control over the public; the spread of virus was meant 
to increase the wealth of wealthy individuals; the virus 
spread was intended to destabilize a specific country 
or economy (i.e. the virus was created by China to 
‘destroy’ the West); the virus was created by the USA 
and WHO to be used as a bioweapon; the elite and bil-
lionaires such as Bill Gates created the virus to imple-
ment a ‘one-world’ government; the virus was meant 
to be used by a government to create a police state; the 
virus was created by the 5G network; the virus was cre-
ated to ensure that everyone was vaccinated; the WHO 
already has a vaccine but is withholding it from the 
general population; and antibody testing will harvest 
DNA. The most popular theory, held by 15.1% of par-
ticipants in one study, was that the virus was created by 
humans (Freeman et al., 2020).

One study indicated that while mass media gener-
ally framed COVID-19 vaccination in a positive light, 
as more information—and misinformation—about the 
vaccine became available, positive sentiment toward 
vaccines eroded, raising vaccine fear and hesitancy 
(Sherman et al., 2020). Interestingly, studies on social 
media consumption and vaccine attitudes found that a 
small amount of exposure to antivaccination attitudes 
on social media influenced vaccination attitudes (Salali 
and Uysal, 2020; Smith and Reiss, 2020). Moreover, a 
lack of up-to-date information on vaccines was cited by 
participants’ who refused to accept the vaccine for their 
children and themselves (Bell et al., 2020; Mouchtouri et 
al., 2020; Sarasty et al., 2020; Teovanović et al., 2021).

Through network analysis, a study found that the 
belief that COVID-19 was exaggerated by officials and 
the government was associated with a disregard for 
physical distancing, poor hand hygiene and antivacci-
nation attitudes (Taylor et al., 2020; Teovanović et al., 
2021). One study indicated that misinformation was 
associated with decreased trust in scientific research 
(Palamenghi et al., 2020). Reliance on mainstream tel-
evision was a positive predictor of vaccination (Romer 
and Jamieson, 2020), and notably, the belief that the 
media exaggerated the risks of contracting COVID-19 
was negatively associated with willingness to receive 
a COVID-19 vaccination (Williams et al., 2020). 
Moreover, the unfortunate global success of the anti-
vaccination movement was heavily reliant on social 
media, which provided a convenient and inexpensive 
means of spreading misinformation (Marcec et al., 
2021). For instance, in one study several conspiracy 
videos on the vaccine received a total of 647 746 views 
(Basch et al., 2020).

Younger people, people of color, people of other 
ethnicities and people from the American Southwest 
and West were more likely to believe in conspiracies in 
one study from the USA (Earnshaw et al., 2020). Black 
participants were more hesitant to accept COVID-
19 vaccines than White or Hispanic participants in 
another study from the USA (Guidry et al., 2021). This 
disparity could be attributed to the Black community’s 
increased distrust of the health care system because of 
historical and ongoing systemic racism (Bogart et al., 
2021; Guidry et al., 2021).

Side effects and vaccine efficacy
Eighteen studies discussed side effects and vaccine 
efficacy (Bell et al., 2020; Dror et al., 2020; Fisher 
et al., 2020; Goldman et al., 2020c; Grech et al., 
2020a, 2020b; Kreps et al., 2020; Neumann-Böhme 
et al., 2020; Pogue et al., 2020; Wang et al., 2020; 
Ward et al., 2020; Williams et al., 2020; Wong et al., 
2020; Akarsu et al., 2021; Guidry et al., 2021; Kose 
et al., 2021; Leng et al., 2021; Marcec et al., 2021). 
In Russia, 19% of participants said there was no need 
for a COVID-19 vaccine, 18% were concerned about 
vaccine effectiveness, 11% were not fully informed 
about the new vaccine, 9% believed that the vaccine 
was dangerous, and 9% cited the negative impact of 
vaccines on the immune system as a reason to not 
vaccinate (Marcec et al., 2021). Moreover, concerns 
about vaccine safety and its side effects were a major 
impediment to vaccination decision-making, particu-
larly for newly introduced, rapidly developed vaccines 
that may not have been thoroughly tested in the real 
world (Bell et al., 2020; Dror et al., 2020; Fisher et 
al., 2020; Goldman et al., 2020c; Grech et al., 2020a; 
Kreps et al., 2020; Pogue et al., 2020; Wang et al., 
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2020; Williams et al., 2020; Wong et al., 2020; Akarsu 
et al., 2021; Kose et al., 2021). A common concern in 
included studies appeared to be that a COVID-19 vac-
cine was experimental, with no studies on long-term 
side effects, and that the vaccine may not be safe for 
certain groups, such as pregnant women, people with 
preexisting conditions such as multiple sclerosis, and 
people with several allergies (Neumann-Böhme et al., 
2020). Perceptions of vaccine ineffectiveness and side 
effects were also influenced by participants’ under-
standing of the limited duration of vaccine protection, 
and the proportion of their acquaintances who were 
vaccinated (Neumann-Böhme et al., 2020; Guidry et 
al., 2021; Leng et al., 2021). For instance, decreased 
vaccine uptake occurred when vaccines were per-
ceived to be less effective, had a high risk of adverse 
side effects, was mandatory, not free, required multiple 
doses, and protected people for short durations (Leng 
et al., 2021).

Having doubts regarding vaccine efficacy, influ-
enced by the idea that the virus mutated quickly, or 
by making comparisons with the influenza vaccine 
was another barrier to vaccine uptake (Ward et al., 
2020). In one study, more than half of participants 
were concerned about potential vaccine side effects, 
with women (36%) being more concerned than men 
(19%) (Neumann-Böhme et al., 2020). Additionally, 
participants were more concerned about the long-term 
compared to the short-term side effects (Grech et al., 
2020b). Some participants believed that the public was 
duped into believing that vaccines were effective since 
they believed that vaccine safety data were fabricated 
(Freeman et al., 2020). Furthermore, some participants 
believed that vaccines were harmful to children and 
that this information was withheld from the public 
(Freeman et al., 2020).

‘Right-leaning’ or ‘conservative’ political 
ideology
‘Right-leaning’ political ideology was mentioned by 
six studies (Freeman et al., 2020; Kreps et al., 2020; 
Largent et al., 2020; Pogue et al., 2020; Reiter et al., 
2020; Ward et al., 2020). The location where vaccines 
were developed affected individuals’ attitudes toward 
vaccination (Pogue et al., 2020). For instance, people in 
the USA were less likely to vaccinate if they were devel-
oped outside of the USA (Kreps et al., 2020). Those with 
conservative/traditional beliefs viewed themselves to be 
at a lower risk of COVID-19, reducing their perceived 
need to vaccinate (Reiter et al., 2020). Individuals who 
identified themselves as Republicans or Independents 
were significantly less likely to vaccinate than partici-
pants who described themselves as Democrats (Largent 
et al., 2020). Furthermore, ‘right-leaning’ participants 
were more likely to believe in COVID-19 conspiracies, 

and refuse a COVID-19 vaccine if provided (Freeman 
et al., 2020; Ward et al., 2020).

DISCUSSION
In this paper, we analyzed 60 studies from a variety 
of countries to identify the motivators and barriers to 
COVID-19 vaccine acceptance. We were able to draw 
several factors that promote vaccine acceptance or 
rejection, including risk perceptions, trust in health 
care systems, solidarity, previous experiences with 
vaccines, misinformation, concerns about vaccine side 
effects and political ideology. We switch gears in the 
discussion section to discuss the implications of these 
findings for developing strategies to combat vaccine 
rejection and delay. We discuss two strategies that can 
aid in improving vaccine uptake: (i) communication 
and education and (ii) vaccine rollout and logistics.

Communication and education
Communicating with and educating the general pub-
lic about vaccination is integral for achieving high 
COVID-19 vaccine uptake (Barello et al., 2020; 
Basch et al., 2020; Bell et al., 2020; Čavojová et 
al., 2020; Dror et al., 2020; Earnshaw et al., 2020; 
Fisher et al., 2020; Freeman et al., 2020; Goldman 
et al., 2020b, 2020c; Graffigna et al., 2020; Grech 
et al., 2020a; Kreps et al., 2020; Malik et al., 2020; 
Neumann-Böhme et al., 2020; Palamenghi et al., 
2020; Peretti-Watel et al., 2020; Pogue et al., 2020; 
Prati, 2020; Reiter et al., 2020; Romer and Jamieson, 
2020; Schoch-Spana et al., 2020; Wang et al., 2020; 
Wong et al., 2020; Bogart et al., 2021; Guidry et al., 
2021; Jung and Albarracín 2021; Lazarus et al., 2021; 
Marcec et al., 2021). In a UK study conducted by Bell 
et al. (Bell et al., 2020), authors suggested that it was 
incumbent upon the government and public health 
officials to reassure the public about vaccine safety 
in a timely and transparent manner should any safety 
concerns about the vaccine arise. Moreover, early 
communication was key in understanding the factors 
that may impede vaccine acceptability and strate-
gizing how to stem these factors (Bell et al., 2020). 
Reassuring the public was especially important when 
a vaccine was to become quickly available, predicting 
greater hesitancy in the event information provision 
lagged vaccine availability (Neumann-Böhme et al., 
2020). Based on their findings from a multicountry 
European survey, they also stated the need to empha-
size the social benefits of vaccines so that the public 
can ‘weigh the public health dimension more heavily 
in their decision whether to vaccinate’ (Neumann-
Böhme et al., 2020). As our findings indicate, bolster-
ing prosocial concern, particularly among individuals 
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residing in dense populations, may prove to be cru-
cial in increasing global vaccination rates (Jung and 
Albarracín 2021).

Fisher et al. (Fisher et al., 2020) emphasized the 
importance of ‘transparent reporting’ of vaccine safety 
as it was found in their study that concerns surround-
ing safety and efficacy were common reasons that 
explained vaccine hesitancy. The call for communica-
tion transparency regarding vaccine safety was simi-
larly sounded by Lazarus et al. (Lazarus et al., 2021), 
who after a survey spanning nineteen countries con-
cluded that ‘clear and consistent’ communication was 
needed when explaining how vaccines work as well as 
their safety and efficacy to bolster public confidence. 
Lazarus et al. (Lazarus et al., 2021) also emphasized 
the importance of ‘instilling public confidence’ in reg-
ulatory agency reviews on vaccine safety. However, 
Palamenghi et al. (Palamenghi et al., 2020) stressed the 
importance of encouraging public debates that allowed 
concerns surrounding safety to be expressed, and at the 
same time provide scientists and decision-makers the 
opportunity and space to directly address concerns. 
These debates may be possible with webinars to fos-
ter discussion, as was done recently by the Registered 
Nurses Association of Ontario in Canada. This webi-
nar informed nurses about currently available infor-
mation regarding COVID-19 vaccines and addressed 
common public misconceptions regarding vaccination 
(https://rnao.ca/covid19/vaccine). Importantly, this 
forum also gave nurses the chance to ask questions in 
a nonjudgmental environment that encouraged dis-
cussion (https://rnao.ca/covid19/vaccine). Leveraging 
social media channels, maintaining an online pres-
ence, using diverse experts and scientists, and having 
health care providers model recommended behaviors 
are among the many strategies that have worked to 
communicate COVID-19 vaccination information 
to the public (Siegrist and Zingg, 2014; Abrams and 
Greenhawt, 2020). However, social media can be 
used to spread misinformation and counternarratives; 
governments and health officials may use these social 
media platforms to recognize these narratives early 
and create individualized strategies to address them 
before dissemination (Pollett and Rivers, 2020). Social 
media platforms have also implemented fact-checking 
algorithms to fight the spread of information (Meta 
Business Help Center, 2022).

Similar to calls for clear and important messaging 
about vaccine safety and efficacy, studies also noted 
that educational campaigns and initiatives were imper-
ative for increasing the uptake of COVID-19 vac-
cines. The study by Barello et al. (Barello et al., 2020) 
described how effective a multidisciplinary educational 
curriculum about vaccine preventative behaviors can 
be for communities. Furthermore, the same authors 

emphasized teaching complex health issues in a cultur-
ally affirmative manner to students about the barriers to 
vaccination (Barello et al., 2020). Countries have intro-
duced various campaigns to improve the acceptance 
and uptake of vaccines; for example, a campaign by 
the Government of Canada used the ripple effect idea 
to emphasize how vaccination can influence the health 
and well-being of everyone (Public Health Agency of 
Canada, 2021); and the United States Department of 
Health and Human Services has a website dedicated 
to a COVID-19 Public Education Campaign (United 
States Department of Health and Human Services, 
2022).

Studies have also advocated for educating health 
care providers to prevent and reduce vaccine hesitancy. 
A Greek study on the attitudes of health care workers 
during the pandemic suggested the need for a ‘national 
strategy and health education program’ to enhance the 
immunization of health care providers against COVID-
19 (Papagiannis et al., 2020). Educating health care 
providers, particularly on safety and efficacy, may opti-
mize vaccination rates (Grech et al., 2020a). Studies 
have also stressed the importance of educating the 
public with evidence-based information to prevent 
vaccine-hesitant beliefs and behaviors. According 
to Čavojová et al. (Čavojová et al., 2020), scien-
tific reasoning reduced ‘suspect beliefs’ surrounding 
COVID-19 vaccination in the public. Goldman et al. 
(Goldman et al., 2020b) also advocated for strategies 
that educate parents about the severity of COVID-19 
to prevent low uptake rates for a potential COVID-
19 vaccine for children. However, one study noted the 
need for a ‘careful balance’ between public education 
surrounding vaccination and coercion (Lazarus et al., 
2021). Additionally, some studies posited that educa-
tional efforts could increase their effectiveness by being 
careful with the disseminating source and tailoring the 
message to the needs and preferences of diverse com-
munities. This perspective was displayed in Malik et al. 
(Malik et al., 2020) where the study observed that par-
ticipants held the highest levels of trust in COVID-19 
information that came from health care professionals. 
Malik et al. (Malik et al., 2020) also adopted a cultur-
ally affirmative view by stating that educational efforts 
should particularly focus on communities of color and 
low-income groups, as these demographics are at ‘high 
risk’ of low vaccine uptake. As our findings indicate, 
low vaccine uptake already exists among communities 
of color in the UK and USA, and that concerted action 
is needed to increase vaccine uptake in those commu-
nities (Bell et al., 2020; Fisher et al., 2020).

Vaccine rollout and logistics
Included studies also emphasized the importance of 
vaccine development, rollout and logistics (Barello et 

https://rnao.ca/covid19/vaccine
https://rnao.ca/covid19/vaccine
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al., 2020; Bell et al., 2020; Dong et al., 2020; Fisher 
et al., 2020; Goldman et al., 2020b; Graffigna et al., 
2020; Grech et al., 2020b; Jazieh et al., 2020; Largent 
et al., 2020; Neumann-Böhme et al., 2020; Pogue et 
al., 2020; Sherman et al., 2020; Williams et al., 2020; 
Wong et al., 2020; Bogart et al., 2021; Borriello et al., 
2021; Detoc et al., 2020; Guidry et al., 2021; Jung and 
Albarracín 2021; Kose et al., 2021). Studies included 
in this review highlighted the importance of developing 
strategies tailored to low-income groups and communi-
ties of color, especially since many have faced a greater 
number of challenges during the pandemic compared 
to other communities (Abdelhafiz et al., 2020; Pogue 
et al., 2020). These communities have experienced 
systemic racism for decades, and therefore, require 
interventions that empower and enable community 
members (Bogart et al., 2021).

Certain studies have also provided suggestions on 
ways to ease access to a COVID-19 vaccine to reduce 
vaccine hesitancy. Neumann-Böhme et al. (Neumann-
Böhme et al., 2020) stressed that vaccines should 
be easily accessible and distributed equitably, and 
Borriello et al. (Borriello et al., 2021) mooted the idea 
that vaccines should be readily accessible at pharma-
cies, hospitals and physician clinics. Jean-Jacques and 
Bauchner (Jean-Jacques and Bauchner, 2021) identi-
fied the following four strategies to ensure equitable 
distribution of vaccines: prioritize vaccine distribution 
to zip codes most severely affected; partner with local 
health care institutions and community organizations; 
prioritize vaccine distribution to those who face mobil-
ity or other transportation barriers and simplify regis-
tration procedures. Some of these strategies have been 
implemented, for example, in Ontario, Canada (and 
other countries) where a greater number of vaccines 
are being allocated to the most populated and affected 
areas. Furthermore, the COVID-19 Vaccines Global 
Alliance (COVAX) co-led by the Coalition for Epidemic 
Preparedness Innovations (CEPI), Gavi and the WHO 
and delivered by UNICEF aims for equitable access-
ing of vaccines to low- and middle-income countries 
(WHO, 2022). The WHO Strategy to Achieve Global 
COVID-19 Vaccination aims to vaccinate at least 40% 
of each country’s population by the end of 2022 and 
70% by the middle of 2023 (WHO, 2021). This will be 
accomplished by prioritizing the delivery of vaccines to 
older adults and high-risk populations, followed by all 
adults and then adolescents (WHO, 2021).

Geographical factors are also essential to con-
sider when improving vaccine accessibility; Jung et 
al. (Jung and Albarracín 2021) advocated for refin-
ing and improving rural health system infrastructure 
to achieve optimal vaccination rates in those areas. 
Interestingly, in a Chinese study conducted by Dong et 
al. (Dong et al., 2020), researchers found that vaccines 

with a longer duration of efficacy may increase vaccine 
acceptance among rural patients. This preference was 
due to a perceived lack of access to high-quality health 
care in rural and remote areas, further highlighting 
geographical discrepancies in the allocation of health 
care resources (Dong et al., 2020). There may be other 
strategies that improve vaccine uptake in rural com-
munities; a regional analysis is necessary to formulate 
highly targeted approaches (Goldman et al., 2020c).

Studies also offered a wide range of other solutions 
in designing public vaccination programs. Neumann-
Böhme et al. (Neumann-Böhme et al., 2020) stressed 
the need for a targeted approach aimed at women a 
gender-specific approach was advocated by these 
authors. Modi et al. (Modi et al., 2021) indicated how 
the initial exclusion of pregnant and lactating women 
from vaccination deployment strategies was ‘a throw-
back to a paternalistic era’ (Modi et al., 2021). There is 
still uncertainty whether there is sufficient justification 
for the continued exclusion of this group from public 
vaccination programs. Modi et al. (Modi et al., 2021) 
recommended a ‘presumption of inclusion’ of pregnant 
women and lactating women, especially because of 
the historical exclusion of this group from vaccination 
programs.

Directions for further research
Studies examined in this paper also raised some 
areas of possible research in order to mitigate vac-
cine-hesitant behaviors during this pandemic (Dong 
et al., 2020; Dror et al., 2020; Earnshaw et al., 2020). 
Some researchers supported the idea of monitoring 
the changing attitudes of people (Dong et al., 2020). 
Earnshaw et al. (Earnshaw et al., 2020) also advo-
cated for research on the association between con-
spiracy theories and individual policy support. Dror 
et al. (Dror et al., 2020) recommended the need for 
research on the association between parenthood and 
vaccine hesitancy. Such a line of research can support 
the development of novel strategies that increase vac-
cine uptake.

Limitations of this review
This study conducted a comprehensive global review 
of 60 studies on COVID-19 vaccine hesitancy. 
However, the body of literature on this topic is grow-
ing will require an update to ensure that our under-
standing of COVID-19 vaccine hesitancy is accurate 
and consistent. Furthermore, included studies did not 
discuss access to COVID-19 vaccines, which previous 
research has hypothesized might influence COVID-
19 vaccine hesitancy (Truong et al., 2021). Future 
research might consider examining the relationship 
between COVID-19 vaccine hesitancy and vaccine 
access.
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