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Objectives: Vaccinating healthcare workers (HCWs) against COVID-19 has been a public health priority
since rollout began in late 2020. Promoting COVID-19 vaccination among HCWs would benefit from
identifying modifiable behavioural determinants. We sought to identify and categorize studies looking at
COVID-19 vaccination acceptance to identify modifiable factors to increase uptake in HCWs.
Study design: Rapid evidence review.
Methods: We searched MEDLINE and Cochrane databases until May 2021 and conducted a grey literature
search to identify cross-sectional, cohort, and qualitative studies. Key barriers to, and enablers of, vaccine
acceptance were categorized using the Theoretical Domains Framework (TDF), a comprehensive theo-
retical framework comprising 14 behavioural domains.
Results: From 19,591 records, 74 studies were included. Almost two-thirds of responding HCWs were
willing to accept a COVID-19 vaccine (median ¼ 64%, interquartile range ¼ 50e78%). Twenty key barriers
and enablers were identified and categorized into eight TDF domains. The most frequently identified
barriers to COVID-19 vaccination were as follows: concerns about vaccine safety, efficacy, and speed of
development (TDF domain: Beliefs about consequences); individuals in certain HCW roles (Social/profes-
sional role and identity); and mistrust in state/public health response to COVID-19 (Social influences).
Routinely being vaccinated for seasonal influenza (Reinforcement), concerns about contracting COVID-19
(Beliefs about consequences) and working directly with COVID-19 patients (Social/professional role and
identity) were key enablers of COVID-19 vaccination among HCWs.
Discussion: Our review identified eight (of a possible 14) behavioural determinants of COVID-19 vaccine
acceptance among HCWs that, if targeted, could help design tailored vaccination messaging, policy,
campaigns, and programs to support HCWs vaccination uptake.

© 2022 Published by Elsevier Ltd on behalf of The Royal Society for Public Health.
Introduction

Since late 2020, breakthroughs in vaccine development have
been crucial for curbing the COVID-19 pandemic which as of
February 2022 has caused an estimated 5.7million deaths globally.1

As vaccine programs continue to be rolled out, albeit at markedly
differing paces worldwide,2 addressing COVID-19 vaccination
acceptance and uptake among high-priority groups such as
Program, Ottawa Hospital
pus, 501 Smyth Road, Ottawa,

lf of The Royal Society for Public H
healthcare workers (HCWs) remains an urgent public health chal-
lenge. High uptake of COVID-19 vaccines among HCWs, along with
the wider public, is needed to achieve maximal effectiveness,
especially in light of emerging variants of concern.3

There is a growing literature on factors linked to vaccination
hesitancy, acceptance, and uptake in HCWs, spanning multiple
methods and approaches and in particular data collected using
surveys and interviews with HCWs worldwide. This breadth poses
a challenge to decision-makers faced with developing supports to
encourage greater uptake. As such, there is an opportunity to bring
consistency across the literature using behavioural frameworks
that can enable better links to be made between barriers and
ealth.
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strategies best suited to address them in HCW vaccination cam-
paigns worldwide.

Framing COVID-19 vaccination uptake as a behaviour enables
drawing upon decades of theory-informed empirical research
aimed at understanding factors that affect what people think, feel,
decide, and ultimately do. Comprehensive frameworks, such as the
Theoretical Domains Framework (TDF),4e6 synthesise these factors
into 14 behavioural domains (Knowledge; Skills; Social/professional
role and identity; Beliefs about capabilities; Optimism; Beliefs about
consequences; Reinforcement; Intentions; Goals; Memory, attention,
and decision processes; Environmental context and resources; Social
influences; Emotion; and Behavioural regulation) that represent over
30 theories of behaviour and behaviour change reflecting key,
modifiable factors that influence behaviour. An advantage of syn-
thesising the existing literature with such frameworks is that it is
possible to: a) assess which type of barrier to getting vaccinated is
appearing most and least in the literature; b) assess whether there
are under-considered domains that are deserving of greater
attention given their known relationship with decisions and action
generally; and c) enable linkage to tools that suggest particular
behaviour change techniques best suited to address particular do-
mains.7 Using this behavioural lens, we conducted a rapid evidence
review of factors linked to COVID-19 vaccination acceptance in
HCWs and use the TDF to bring consistency across the literature.

Objectives

To identify key behavioural determinants of COVID-19 vaccina-
tion among HCWs and use a comprehensive theoretical framework
to bring consistency across the literature.

Methods

Study design

Rapid reviews are a form of evidence synthesis that use abbrevi-
ated systematic reviewmethods to answer pressing health questions
in short time frames, often for localized decision-making purposes.
Although not a replacement for a full systematic review, rapid reviews
still follow the principles of robust evidence synthesis including
comprehensive searches, rigorous extraction, and transparent
reporting.8,9 This type of methodology has been extensively used
during the COVID-19 pandemic given the need for time-sensitive
evidence synthesis to inform public health policy and practice.10

Data sources

We conducted ongoing searches for primary studies in
MEDLINE, Cochrane Register of Clinical Trials, and the Cochrane
COVID-19 Study Register in accordance with a registered protocol
(PROSPERO registration: CRD42021253533). The search strategy
can be found in Appendix 1. We included peer-reviewed papers,
preprints, and published reports of primary studies meeting our
eligibility criteria below. The latest search of these databases was
done on May 24, 2021. In addition, we manually searched four
publicly available reports which focused on COVID-19 vaccination
in Canada as part of a grey literature search.11e14

Study inclusion/exclusion criteria

We included studies investigating COVID-19 vaccination among
HCWs (e.g., doctors, nurses, pharmacists, hospital staff; role could
be self-identified) and excluded studies where general public
samples only were used. Self-report measures of COVID-19 vacci-
nation willingness/intention/hesitancy/acceptance (referred to as
124
‘vaccination acceptance’ hereafter) were included and vaccination
acceptance had to relate to self-vaccination rather than HCWs
vaccinating others as part of their clinical role. We excluded studies
that only measured COVID-19 vaccination knowledge. We included
studies conducted since the onset of the COVID-19 pandemic
(January 2020 onwards) and we included cross-sectional, cohort
and qualitative studies.

Data extraction

Citations from all searches were de-duplicated and entered into
Abstrackr software, a free online screening tool that uses machine
learning capabilities to predict the likelihood of relevance of each
citation (http://abstrackr.cebm.brown.edu/). Two researchers con-
ducted independent screening at level 1 (title and abstract) and level
2 (full-text) with discrepancies resolved via consensus meetings.
Data extractionwas undertaken using a standardised data extraction
form which captured data on study characteristics and reported
determinants of COVID-19 vaccination among HCWs. Factors
affecting COVID-19 vaccination acceptance were coded to key bar-
riers and enablers and mapped onto the TDF. A barrier/enabler was
considered ‘key’ if it had been coded in�3 separate studies. Given the
rapid review methodology, no study quality assessment was done.

Results

Study characteristics

From 19,591 records, a total of 74 studies met our inclusion
criteria15e88 (see Appendix 2 for PRISMA flow diagram). Appendix 3
provides an overview of each study. Fifty-five studies were pub-
lished peer-reviewed papers, 16 were preprints, and two were pub-
lished reports. Fifty-nine of 74 studies collected data in the period
since COVID-19 vaccine approval (November 2020 onwards). Seventy-
one of 74 studies used cross-sectional survey designs, two were
qualitative studies,21,36 and one was a cohort study.43 Twenty-three of
74 studies were conducted exclusively in North America. Fifty-one
studies were conducted outside of North America: Europe
(France,33,63, Germany;20,42,59 Greece and Cyprus,68 Greece,52,62

Italy,25,26,50 Poland,45,76 Slovenia,65 Turkey34,41,46,84,87 and UK15,83);
Asia (China,31,73,81,86 Hong Kong,49,82 India,75 Pakistan,69 Taiwan47 and
Vietnam38); South America (Colombia18); Central America (Mexico22);
Africa (Cameroon,30 Democratic Republic of Congo,60 Egypt,29,37,71

Ghana16 and Uganda40); Middle East (Iraq,17 Israel,27,88 Lebanon,85

Palestine54,67 and Saudi Arabia19,66,77) and multiple countries.45,64,80

Fifty-one of 74 studies recruited general HCWs samples of which
seven recruited mixed samples that included HCWs as well as
participants from the general public and/or patients.17,35,43,47,56,65,87

Twenty-three of 74 studies recruited specific professions/special-
ities: medical students,40,51,71 skilled nursing facility staff,36 dental
professionals/students,55,88 paediatricians,34 intensive care staff,42

physicians,18 nurses,67 non-physicians,24,32 nursing home/assisted
living staff,79 continuing care workers,70 pharmacy professionals,61

personal support workers,78 nurses/trainee nurses,49,53,64,82

ophthalmology residents,45 emergency medical services
personnel,59 doctor and nurses.73

Rates of COVID-19 acceptance among HCWs

Almost two-thirds of responding HCWs were willing to accept a
COVID-19 vaccine (number of studies (k) ¼ 72; median ¼ 64%;
interquartile range (IQR) ¼ 50e78%). Among North American
studies, themedian average of responding HCWswilling to accept a
COVID-19 vaccine was also 64% (k ¼ 21; IQR ¼ 56e80%). In rest-of-
the-world studies, 62% of responding HCWs were willing to accept

http://abstrackr.cebm.brown.edu/
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a vaccine for COVID-19 (k ¼ 51, IQR ¼ 49e77%). Among studies
conducted in the period since COVID-19 vaccine approval
(November 2020 onwards), 64% (k ¼ 57; IQR ¼ 53e80%) of
responding HCWs were willing to accept a COVID-19 vaccine.

Behavioural determinants of COVID-19 vaccination acceptance
among HCWs

Eight (of a possible 14) TDF domains appear to be important
determinants of COVID-19 vaccine acceptance amongHCWs (Fig.1):
Knowledge [k ¼ 9]; Environmental context and resources [k ¼ 10],
Social influences [k ¼ 22]); and Beliefs about consequences [k ¼ 56],
Beliefs about capabilities [k ¼ 3], Social/professional role and identity
[k ¼ 41], Reinforcement [k ¼ 29], and Emotion [k ¼ 9]) (Table 1).
Compared to data focusing on COVID-19 vaccination in the general
public,89 similar barriers to and enablers of COVID-19 vaccination in
HCWs were identified. Domains that do not seem to be important
determinants of COVID-19 vaccination among HCWs include: Skills,
Behavioural regulation, Memory, attention and decision processes,
Goals, and Optimism. Figs. 2 and 3 depict the 20 most frequent key
barriers and enablers (coded in �3 studies), respectively.

TDF domains represented within the literature

Knowledge: A lack of knowledge about COVID-19 vaccines was
cited as a barrier in nine studies.36,48,50,54,64,71,78,83,85 One study
tested the relationship statistically between HCW knowledge and
vaccination acceptance, where HCWs with ‘high’ knowledge about
COVID-19 vaccines had 1.86 times greater odds of accepting a
COVID-19 vaccine vs those with ‘low’ knowledge.64 A qualitative
study highlighted that ‘complex information, conflicting and chang-
ing guidance, overwhelming amounts of material, and poor provision
of information in other languages contributed to a lack of trust,
confusion, and ultimately vaccine hesitancy’ (p8).83
Fig. 1. Frequency of Theoretical Domains Framework (TDF) factors within 74 studies of COV
Intention not listed, given that study vaccination acceptance outcome is synonymous with
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Environmental context and resources: Access to and trust in
reputable information sources about COVID-19 and COVID-19
vaccines was seen as an enabler to vaccine acceptance in six
studies.17,19,25,26,38,86 Moreover, one study found that financial
support such as paid sick leave during the pandemic was associated
with vaccine acceptance among HCWs.24 In terms of barriers, one
study found that a lack of availability and accessibility of COVID-19
vaccines was linked to lower vaccine acceptance among HCWs.85

Social influences: Ten studies found mistrust towards govern-
ments and public health bodies was associated with lower vacci-
nation acceptance.16,30,35,36,51,64,68,70,80,85 At a more local level, two
studies found that trust in how hospital management had handled
the pandemic was linked to lower vaccine acceptance.64,68

Beliefs about consequences: This domain was one of the most
frequently identified across studies and related specifically to be-
liefs related to vaccine safety, efficacy, and necessity. In 30 studies,
safety concerns centered on the risk of possible adverse events (e.g.,
side effects).15,19,24,31,32,36,37,42,45,46,48,51,55,57,61,63e67,69,70,72,74,79
,80,82e85 Concerns about the speed at which COVID-19 vaccines
had being developed was seen in 10 studies19,24,27,32,35,46,57,70,74,83.
Twelve studies found that HCWs questioned the efficacy of COVID-
19 vaccines.19,35,37,46,61,64,69,75,77,82e84 Moreover, beliefs about the
necessity of COVID-19 vaccines (e.g., not feeling at risk because they
feel in good health) were also found to be associated with lower
vaccination acceptance in six studies.24,30,46,67,71,82

Emotion: General fear about COVID-19 was associated with
higher vaccination acceptance in five studies.33,37,41,64,76

Beliefs about capabilities: Three studies found that confidence in
overcoming any challenges or difficulties in getting vaccinated was
associated with higher acceptance in three studies.70,73,86

Social/professional role and identity: One consistent finding was
that vaccination acceptance was lower in non-physicians such as
nurses.16,20,22,25e27,32,33,54,58e60,62,63,65,68,70,72,75,81,84,90 It may be
that certain HCW groups have specific needs and concerns that
ID-19 vaccination acceptance among healthcare workers (HCWs). Notes. TDF domain
this construct.



Table 1
Theoretical Domains Framework (TDF) factors associated with COVID-19 vaccination acceptance among healthcare workers (HCWs).

TDF domain Definition Barriers Enablers

Knowledge What do HCWs know& how does that influence
what they do? Do they have the procedural
knowledge?
(i.e., knowing how to do something)

Insufficient knowledge about COVID-1970 and
COVID-19 vaccines35,47,49,53,63,77,82,84 (number
of studies [k] ¼ 9)

Environmental context and resources What in HCWs environment influence
what they do and how do they influence?

Limited availability and accessibility of COVID-
19 vaccines (k ¼ 1)84

Access to and trust in reputable scientific/non-
scientific information sources about COVID-19
and COVID-19 vaccines (e.g., cues to action)
(k ¼ 6)16,18,24,25,37,85

Receiving financial support during the
pandemic (e.g., paid sick days) (k ¼ 1)23

Social influences What do others do? What do others think
of what HCWs do or what they should do?
Who are they and how does that
nfluence what they do?

State/government/public health agency/media
mistrust (k ¼ 10)15,29,34,35,50,63,67,69,79,84

Negative influences of social contacts,30,40

family members,84

and political figures74 in relation to vaccine
acceptance79 (k ¼ 5)

Trust in how hospital management has handled
the pandemic (k ¼ 2)63,67

Beliefs about consequences What are the good and bad things that can
happen
from what HCWs do and how does that
influence
whether they'll do it in the future?

Concerns about vaccine safety (e.g., side-effects)
(k ¼ 30) 14,18,23,30,31,35,36,41,44,45,47,50,54,56,60,62

e66,68,69,71,73,78,79,81e84

Beliefs about COVID-19 vaccine efficacy
18,34,36,45,60,63,68,74,76,81,83 and efficacy against
variants of concern specifically82 (k ¼ 12)
Concerns about rushed vaccine development
(k ¼ 10)18,23,26,31,34,45,56,69,73,82

Beliefs that vaccine not necessary (e.g., feel in
good health, already protected) (k ¼ 6)
23,29,45,66,71,82

Concerns about being infected by COVID-19
(e.g., perceived susceptibility to COVID-19 and
its severity) (k ¼ 10)23,26,31,33,38,40,44,47,81,86

Positive attitudes and confidence towards
COVID-19 vaccines (e.g., perceived benefit)
(k ¼ 6)17,34,38,41,49,60

Belief that getting vaccinated will protect family
specifically (k ¼ 5)21,24,39,50,53

Belief that getting vaccinated will protect
patients specifically (k ¼ 3)24,50,53

Social/professional role and identity How does their role/responsibility (in various
settings) influence whether they do or not?
How does who they are as a HCW influence
whether they do something or not? Is the
behaviour something they are supposed to do
or is someone else responsible?

Vaccine acceptance lower among nursing
professionals vs physicians16,20,22,25
e27,32,33,54,58e60,62,63,65,68,70,72,75,81,84

or dietary, housekeeping, and administrative
staff79 (k ¼ 22)

Working directly patients generally44,48,74 and
with COVID-19 patients specifically20,27e29,82

(k ¼ 8)
When getting vaccinated seen as a
professional24 or collective/prosocial
responsibility23,49 (k ¼ 3)
Belief that vaccination for COVID-19 should be
mandatory for HCWs (k ¼ 3)34,52,66

Pharmacists who are managers/owners were
more likely to accept a vaccine than pharmacy
technicians (k ¼ 1)61

An increase in the unemployment rate within
the dental sector coincides with a rise in
willingness for a COVID-19 vaccine (k ¼ 1)88

Paediatric physicians more likely to accept free
80% effective vaccine vs physicians in
administrative roles (k ¼ 1)18

Being a pharmacy student vs medicine student
was a significant predictor of COVID-19 vaccine
acceptance (k ¼ 1)71

Reinforcement How have their experiences (good and bad) of
doing it in the past influence whether or not
they do it? Are there incentives/rewards?

Previously tested positive for COVID-19
themselves
were more hesitant towards vaccination
(k ¼ 2)58,83

Historical seasonal influenza vaccination
(k ¼ 25)15,17,18,20,24,25,29,33,34,40,41,46,48,52,54,63
e66,70,76,80,82,83

Members of families/close social network
having being infected with COVID-19
(k ¼ 2)16,71

Engaging with COVID-19 infection behaviours
(i.e., personal protective behaviour) throughout
the pandemic (k ¼ 1)47
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need to be addressed. Moreover, eight studies found that the role of
HCW providing direct care to patients generally and to COVID-19
patients specifically was associated with vaccination
acceptance.20,27e29,44,48,74,82 Interestingly, one study found that
perceived professional responsibility was associated with higher
vaccination acceptance which could potentially be leveraged at the
healthcare organization level.24 Furthermore, three studies re-
ported that HCWs who believed that COVID-19 vaccination should
bemandatory for HCWsweremore likely to accept a vaccine.34,52,66

Reinforcement: Previous vaccination behaviour (e.g., seasonal
influenza vaccine) was found to be consistently associated with
higher acceptance of a COVID-19 vaccine.15,17,18,20,24,25,29,33,34,40,41,
46,48,52,54,63e66,70,76,80,82,83

Discussion

Our rapid evidence review used an established behavioural
framework to bring consistency across the rapidly expanding
literature on COVID-19 vaccine acceptance among HCWs to identify
modifiable factors to increase vaccine uptake. Based on evidence
from 74 studies published up to May 2021, we found almost two-
thirds of responding HCWs were willing to accept a COVID-19
vaccine. Across studies, we identified eight (of a possible 14) do-
mains of TDF, and 20 key barriers and enablers which may have
implications for interventions seeking to promote COVID-19 vac-
cine uptake among HCWs. The most frequently coded TDF domains
were Beliefs about consequences, Social/professional role and identity,
and Reinforcement,whichwere broadly operationalized as concerns
about the vaccine itself, HCWs in non-physician roles, and previous
seasonal vaccine uptake, respectively.

HCWs frequently citing concerns about COVID-19 vaccine safety
supports findings from the broader vaccination literature.91

Although this is undoubtedly a key barrier to vaccination (COVID-
19 or otherwise), its frequency can be partially explained by narrow
study designs focusing solely on HCW attitudes towards vaccina-
tion. As such, although some behavioural domains did not yet
emerge as factors associated with COVID-19 vaccine acceptance in
HCWs (TDF domains: Skills, Behavioural regulation, Memory, atten-
tion and decision processes, Goals, and Optimism), there may be
opportunity for considering a greater breath of possible barriers
and enablers which could be guided by frameworks such as the
TDF. Only one study24 in our sample had used the TDF to inform
their survey design, which resulted in key insights into barriers and
enablers to vaccination acceptance among Canadian HCWs, many
of which extended what is known.

Addressing key barriers and enablers for HCWs should involve
multiple approaches at multiple levels; therefore, a one-size-fits-all
approach is unlikely to address the range of barriers and enablers
expressed by HCWs. In Table 2, we provide a non-exhaustive list of
recommendations based on general principles from behavioural
science which may help form the basis for behaviour-focused in-
terventions to increase COVID-19 vaccination among HCWs.

There was some evidence indicating that knowledge was
associated with vaccination acceptance among HCWs. Knowledge,
or lack thereof, is often seen as a key barrier to behaviour change
which is reflected in the abundance of strategies and programs that
focus solely on education and providing information. Although
knowledge is undoubtedly important, it is usually insufficient as a
stand-alone strategy; therefore, additional evidence-based, modi-
fiable barriers must also be considered.92 Despite Memory, atten-
tion and decision processes being part of the TDF, no studies
attempted to measure decision-making. However, it is likely that
future studies collecting data on both vaccination acceptance and
uptake may delve deeper into the actual decision process (e.g.,
framing effects and memory93), which may also tap into other
domains such as Beliefs about consequences (e.g., how HCWs



Fig. 2. Frequency of key barriers identified within the literature (only including barriers identified in �3 studies). Notes. Soc/prof role and identity ¼ Social/professional role and
identity.
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weighed up beliefs about vaccine necessity vs concerns about
possible adverse effects).

Given that COVID-19 vaccines have been rolling out since late
2020, there is an opportunity to assess whether the same factors
Fig. 3. Frequency of key enablers identified within the literature (only including enablers id
identity; Environment ¼ Environmental context and resources.
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associated with vaccine acceptance (intention) are also associated
with actual vaccination uptake (behaviour). This will provide
insight into the extent vaccine intention predicts behaviour in
HCWs, and whether postintentional factors are at play. Evidence
entified in �3 studies). Notes. Soc/prof role and identity ¼ Social/professional role and



Table 2
Identified barriers to and enablers of COVID-19 vaccination acceptance among healthcare workers (HCWs) along with recommendations based on behavioural science principles.

Theoretical Domains Framework (TDF) domain Barriers and enablers identified Recommendations based on behavioural science principles

Barriers
Knowledge Gaps in knowledge about COVID-19

vaccines (number of studies [k] ¼ 9)
Address knowledge gaps through educational campaigns
tailored to different groups of HCWs, disseminated from
trusted sources that likely differ for different groups of
HCWs; one-size-fits-all knowledge dissemination unlikely
to reach those who may benefit most.

Social Influences Mistrust in government/public health
response to COVID-19 (k ¼ 10)

Help rebuild trust through transparent communication
about COVID-19 vaccination and community engagement
and cultural understanding, especially HCWs from equity-
seeking groups. Acknowledging past harms against
racialized groups validates feelings of mistrust and aims to
rebuild trust by addressing inequities.

Negative influence of close contacts and
high-profile persons (k ¼ 5)

Recognize the importance of people's social circles and
prominent public figures and the influence they can have on
intention and behaviour. Work within trusted circles and
engage meaningfully.

Beliefs about consequences Concerns about COVID-19 vaccine
safety (k ¼ 30)

Reassure and be transparent about vaccine risks using
trusted sources and communication modalities that
leverage risk communication tools and approaches that go
beyond numerical risk and benefit data.

Concerns about COVID-19 vaccine
development (k ¼ 10)

Reiterate how it was possible to develop and approve
COVID-19 vaccines relatively rapidly while maintaining all
the same checks and balances to ensure a rigorous vaccine
development process.

Concerns about COVID-19 vaccine
efficacy (k ¼ 12)

Ensure that the effectiveness of vaccines against COVID-19
and its variants of concern are clear and continue to be
updated as evidence accrues. Communicate efficacy using
evidenced benefit communication approaches that do not
only rely on numeracy. Clarify benefits (where known)
across outcomes of importance including infection, severity,
side effects, hospitalization and/or death.

Concerns about COVID-19 vaccine
necessity (k ¼ 6)

Reassure the need for vaccines, emphasizing the protection
of oneself and others to build towards community
immunity.

Social/professional role and identity COVID-19 vaccine acceptance rates
differing among HCWs (e.g., nurses vs
physicians) (k ¼ 22)

One-size-fits-all approaches are unlikely to generalize
across different groups of HCWs. Working within
professional circles (both formal and informal) and
leveraging trusted members of each group may help to
address their needs and concerns.

Enablers
Environmental context and resources Having access to and trust in reputable information sources (k ¼ 6) Identify and make available reputable and trustworthy

sources of information sources more accessible to help
counter misinformation about COVID-19 vaccines.

Beliefs about consequences Concerns about becoming infected with COVID-19 (k ¼ 10) Reiterate the seriousness of being infected by COVID-19 and
potential longer-term consequences (e.g., ‘long-covid').

Positive attitudes/high perceived benefit of COVID-19 vaccines (k ¼ 6) Emphasize the benefit of vaccines, both from a medical
standpoint (e.g., drawing on the benefit of previous vaccines
for infectious diseases (e.g., polio)) and personal/social
standpoint (e.g., returning to ‘normal’, seeing family
without restrictions).

Belief that COVID-19 vaccines will help protect family (k ¼ 5) Leverage the prosocial nature of vaccination which will help
protect others.

Belief that COVID-19 vaccines will help protect patients (k ¼ 3) Leverage the prosocial nature of vaccination which will help
protect others in a work context.

(continued on next page)
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from other behavioural literatures suggests a gap between inten-
tion and action and approaches for bridging this gap offer oppor-
tunities for ensuring individuals who do develop strong intentions
and acceptance for the COVID-19 vaccine translate their strong
intention into actual vaccination.92

Although we have made recommendations based on past
learnings from behavioural science (Table 2), there is an opportu-
nity to supplement these principle-based learnings with data from
past vaccination campaign interventions94 and interventions and/
or trials that have been conducted during the COVID-19 pandemic
which, unfortunately, have been scarce. A recent systematic review
by Schumacher and colleagues identified intervention studies
seeking to increase influenza vaccination coverage in HCWs.
Among 30 studies, a range of education and promotion (e.g.,
educational sessions), incentivization (e.g., free vaccination),
organisational (e.g., on-site vaccination), and policy (e.g., manda-
tory vaccination policy) strategies were used with mandatory
vaccination policies achieving the highest overall vaccination
coverage.94 Despite being a topic of some controversy, several
countries including England, Australia, France, and Germany have
decided to implement mandatory COVID-19 vaccines for HCWs
with other countries likely to follow suit.95

There is also a need for more research to be conducted with
HCWs from equity-seeking groups to help better inform how best
to support greater vaccination. Assessing barriers and enablers to
vaccine acceptance that equity-seeking groups experience may
provide valuable insights into factors driving observed disparities,
especially when considered alongside the key barriers and enablers
to better support each group.96e97
Limitations

Our study has several limitations. First, our rapid review meth-
odology did not allow for a study quality assessment to be done,
whichmeans that we are unable tomake a judgement of the quality
of the evidence being synthesised. Second, given our desire to
ensure that emerging data were captured, we included preprints
that had not yet been peer-reviewed. Third,15 of 74 papers included
were conducted before COVID-19 vaccines had been approved
(November 2020); therefore, questioning about COVID-19 vaccina-
tion would have been hypothetical. However, similar determinants
of vaccines were found across all studies, which suggests that
opinions about hypothetic vs actual vaccines were broadly consis-
tent in our sample. Fourth, our last search was done in May 2021,
meaning that recent studies in this topic area are absent.
Conclusion

Our rapid review identified several behavioural determinants of
COVID-19 vaccine acceptance among HCWs which could help
inform vaccination messaging, campaigns, programs, and policy to
support HCWs globally. This review should help decision-makers to
navigate this complex area which requires an evidence-based
approach to increase COVID-19 vaccine uptake. We have demon-
strated utility in applying behavioural frameworks such as the TDF
to help bring coherence to an emerging literature. An advantage of
synthesising the existing literature with such frameworks is three-
fold: first, it helps to identify key determinants represented in the
literature; second, it allows one to consider if there are under-
considered determinants deserving of greater attention; and
third, it enables linkage between behavioural determinants and
behaviour change techniques.6 Given the paucity of theory-
informed research in our sample, we encourage the use of such
frameworks to help inform the development of surveys and
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interview guides to ensure that the widest set of potential de-
terminants to vaccination are explored.
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