


Factors affecting COVID-19 vaccination acceptance and uptake among the general public: a
living behavioural science evidence synthesis (v3, Jun 30", 2021)

Research Question: How can behavioural science help inform messaging to and broader

supports for the general public to encourage vaccination for COVID-19? How can behavioural
science help address vaccine-related concerns from equity-seeking groups?
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New in this update (version 3, 30™ Jun, 2021)
52 studies were added, including 11 from Canada, with an increasing number reporting
actual vaccination uptake alongside factors affecting vaccine acceptance (k=7).
COVID-19 vaccination acceptance and uptake is high among Canadians (=80%),
although these data are primarily from unpublished data sources. As of Jun 19", 2021,
the Government of Canada website reports 75% of the Canadian population (aged 12+)
has received at least one dose of a COVID-19 vaccine.

Few Canadian studies to date have investigated determinants of vaccine
acceptance/uptake beyond sociodemographic factors.

Key overall findings

We identified 118 studies assessing factors associated with vaccination acceptance and
uptake (in the period since
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Introduction: Leveraging behavioural science to provide a new lens on COVID-19 vaccination
Since Dec 2020, COVID-19 vaccines have steadily been rolled out across Canada, with 75% of
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programs that address the needs and concerns of these groups. Such approaches have been
used extensively to understand and address behaviour change in other health-related contexts
but have yet to be fully leveraged to address COVID-19 vaccination acceptance and uptake [7].

As part of our continued series of monthly (v1, v2) living behavioural science evidence synthesis
(LBSES), we will use perspectives from the COM-B model and TDF to help identify f
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Figure 1. Potential drivers of vaccination acceptance and uptake based on the COM-B model
and Theoretical Domains Framework

Methods

Data sources

We identified three databases that have been capturing published peer-reviewed papers,
preprints, published reports, and unpublished datasets relating to our research questions. The
first database is run by the McMaster Health Forum who produces a monthly Living Evidence
Profile investigating COVID-19 vaccine rollout which includes acceptance/uptake. We searched
this Profile manually for papers relevant to our research questions. The second database is run
by Kristin Konnyu (Brown University, USA) who is co-author on this review. This database
includes weekly searches of MEDLINE (via PubMed) and the Cochrane Register of Clinical Trials
(PROSPERO registration: CRD42021253533). Two researchers have been independently
undertaking level 1 (title and abstract) and level 2 (full-text) screening (screening team includes
co-authors Crawshaw, Konnyu, Castillo, and van Allen). Discrepancies during screening are
being resolved via consensus meetings. Data extraction is being undertaken by Crawshaw,
Konnyu, Castillo, and van Allen. A third database maintained by the Knowledge Synthesis team
in the Emerging Science Group, Public Health Agency of Canada produce a monthly Evergreen
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Rapid Review includes which include searches of Pubmed, Scopus, BioRxiv, MedRxiv, ArXiv,
SSRN, Research Square, and COVID-19 information centers run by Lancet, BMJ, Elsevier, Nature,
and Wiley [8]. The present LBSES focused specifically on identified Canadian data from the

Evergreen Rapid Review. The following links represent the most recent publically-available
reports based on the databases detailed above:

COVID-19 Living Evidence Profile #1: What is known about anticipated COVID-19 vaccine
roll-out elemen32 1 1ve
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Data extraction

The three data sources were manually searched and cross-referenced for relevant studies. A
standardised data extraction form (Appendix 1) was used to extract relevant data relating to
study characteristics, behavioural specification, factors affecting vaccination acceptance based
on the COM-B model and TDF, and equity-related data.
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individuals from underserved rural and urban communities [28]. One study recruited from a
New York Haredi Orthodox Jewish Community [109].

46/118 studies were conducted exclusively in North America: 34 studies were conducted in the
USA [18,23
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Obijective 1: COVID-19 vaccination acceptance rates in the general public

Across 104/118 studies, almost two thirds of respondents from the general public were willing
to accept a COVID-19 vaccine (median=63%, IQR=50-80%). These data are comparable to the
acceptance rates found among HCWs (k=64, median=64%, IQR=46-79%) reported elsewhere
(v3,Jun 18", 2021). In student/young adult samples (k=7), average acceptance rates were 76%
(IQR=53-82%) [26,34,49,60,82,93,103] and in pregnant/perinatal samples (k=7), average rates
of acceptance were 53% (IQR=44-64%) [21,48,65,96,105,110,113]. The overall percentage of
Canadians willing to accept a COVID-19 vaccine was 82% (k=11; IQR=77-85%) [44,119-129].
One Canadian study also reported that 61% of parents would be willing to vaccinate their
children [121].

Objective 2: COVID-
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Opportunity (Environmental context and resources [k=16];
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These domains are
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Figure 3. Frequency of BARRIERS identified within the literature (only including barriers identified in > 3 studies)

Figure 3 notes: BelCon = Beliefs about consequences; Cap = Capability; EnvRes = Environmental context and resources; Know = Knowledge; Mot
= Motivation; Opp = Opportunity; SocInf = Social influences
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Figure 4. Frequency of ENABLERS identified within the literature (only including barriers identified in > 3 studies).

Figure 4 notes: BelCon = Beliefs about consequences; Cap = Capability; EnvRes = Environmental context and resources; Emo = Emotion; Know =
Knowledge; Mot = Motivation; Opp =0
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Capability-related factors associated with higher and lower COVID-19 vaccination acceptance
and uptake

Knowledge is the key Capability
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Study authors Vaccine acceptance/hesitancy rates among equity-seeking groups
(Country)

Grumbach et al. Vaccine uptake in racialized groups vs. White respondents:
(USA) o Black (ORa=0.29, 95% Cl: 0.20-0.43)

0]
0]
0]

Latinx (ORa=0.55, 95% CI: 0.43-0.71)
Asian (ORa=0.57, 95% CI: 0.47-0.70)
Multiple races (ORa=0.65, 95% CI: 0.46-0.92)

ladarola et al. (USA)

Nguyen Il et al. (USA
and UK)

Black respondents >50 years old were more likely accept a
vaccine than younger respondents (OR=3.72, 95% Cl: 1.73-

8.00).

Vaccine hesitancy in racialized groups vs. White UK
respondents:

0]
0]

Black (OR=2.84, 95% Cl: 2.69-2.99)
South Asian (OR=
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suggest ways to better support specific groups based on their specific concerns and
experienced barriers.

To date, 4 studies examined factors associated with vaccine acceptance among different
racialized groups [28,35,37,51]. Based on USA data, the authors of these studies examined
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Asian; p<0.01). ladarola et al. also found that Black (96%) and Latinx (91%) participants were
more concerned about being used as an experiment than other groups (76% White, 67% Asian;
p<0.05). Grumach et al. also found evidence of greater mistrust among Black respondents who
were three times more likely to express distrust in companies making vaccines than White
respondents (ORa=3.08, 95% Cl: 2.00-4.73). Similar findings were found among samples of
incarcerated/detained residents [69] and people from sexual and gender minority backgrounds
[71]. Taken together, these studies suggest that distrust plays an important role in determining
how willing different equity-seeking groups are to COVID-19 vaccination and that some groups
may experience greater trust-related hesitancy. One study [28] found that wanting others to
receive the vaccine first was marginally predictive of lower vaccine acceptance (OR=1.44, 95%
Cl: 0.98-2.11). The authors note between 24-26% of participants, independent of their vaccine
hesitancy or acceptance wanted others to get the vaccine first (p=0.77). It is unclear what may
motivate this preference. Another study found that altruistic motivation was associated with
higher vaccination acceptance in a sample of people from sexual and gender minority
backgrounds [71].

Motivation-related factors associated with higher and lower COVID-19 vaccination
acceptance among equity-seeking groups
Three studies [28,35,51] reported Beliefs about consequences as a factor associated with

vaccine acceptance among racialized groups (Appendix 5). Two studies found that safety
concerns were associated with lower vaccine acceptance. Doherty et al. found that participants
with safety concerns were 4 times more likely express vaccine hesitancy (OR=4.28, 95% ClI:
3.06-5.97) across all groups [28]. However, they also found that Latinx respondents (32%) were
less likely to cite safety concerns as a reason for delaying or not wishing to get the COVID-19
vaccine than were White (54%) and Black (53%) respondents. Another study reporting
frequencies of reasons for refusing a vaccine found that concerns over safety was the most
common reason cited across all participants [51]. Black respondents in the USA reported higher
rates of safety concerns based on reported frequencies. Two studies found that concerns over
vaccine efficacy were associated with lower vaccine acceptance
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Discussion

Key implications

This report details version 3 of our LBSES investigating factors affecting COVID-19 vaccination
acceptance and uptake among the general public. A total of 118 studies (including 52 studies
added for version 3 of this review), with 11 conducted in Canada, were identified up to May
24", 2021,

Across 9 of 14 domains from the Theoretical Domains Framework, we have identified 10
BARRIERS (Figure 3) and 11 ENABLERS (Figure 4) (identified in > 3 studies) which may have
implications for COVID-19 vaccine interventions. Addressing these key and recurring barriers
and enablers 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 the general
public. In Table 2, we provide a non-exhaustive list of recommendations based on general
principles from behaviour science which may help form the basis for behaviour-focused
interventions to increase COVID-19 vaccination in the general public. These recommendations
are supplemented with intervention suggestions from the broader vaccination literature [12].

Based on these data, there is considerable evidence for Capability- and Motivation-related
factors associated with COVID-19 vaccination acceptance and uptake which may help influence
vaccination messaging, campaigns, and program design. However, there is also a need to
support motivated individuals who may nevertheless experience barriers to access that may be
outside their control (Opportunity-related factors). For example, we have identified 4
Opportunity-related barriers to COVID-19 vaccination, namely: mistrust in government/public
health response to COVID-19; negative influence of close contacts and high-profile persons;
direct advice from medical professionals about vaccination; and access issues in terms of time,
convenience, and cost. For many of these barriers, system/policy-level solutions are needed to
increase vaccine Opportunity for the general public and those serving equity-seeking groups in
particular.
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Concerns about COVID-
19 vaccine efficacy
(k=14)

to ensure a rigorous vaccine
development process (as
above - same plain language,
multiple language, multiple
formats considerations apply).
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 effect,
hospitalization and/or death
(as above

Vaccination Acceptance in the General Public: Living Behavioural Science Evidence Synthesis v3 (30/06/2021)




for patients, medical
professionals, and others alike.

ENABLERS

Opportunity:
Environmental context
and resources

Having access to and
trust in reputable
information sources
(k=9)

|dentify and make available
reputable and trustworthy
sources of information sources
more accessible to help
counter misinformation about
COVID-19 vaccines.

Nothing directly
linked to this enabler

Opportunity: Social
influences

Motivation:
Beliefs about
consequences

Advice from medical
professionals
encouraging
vaccination (k=6)

Concerns about
becoming infected
with COVID-19 (k=16)

Continue to leverage the
medical community to
champion vaccination and
ensure availability and support
for them to address the needs
of their patients. It might be
important for medical
professionals with whom
equity-seeking groups can
identify with to provide such
advice/support.

Reiterate the seriousness of
being infected by COVID-19
and potential longer-term
consequences (e.g., ‘long-
covid'), although care must be
taken among those that
experiencing high/persistent
stress/anxiety which may have
implications for mental health
and wellbeing.

Healthcare provider
recommendations
[substantial]
Presumptive
healthcare provider
recommendations
[substantial]
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personal/social standpoint
(e.g., returning to ‘normal’,
seeing family without
restrictions).

Belief that COVID-19
vaccines will help
protect family (k=6)

Leverage the prosocial nature
of vaccination which will help
protect others.

Nothing directly
linked to this enabler

Motivation:
Social/professional role
and identity

Certain political
preferences/identitie
s (k=5)

When getting
vaccinated seen as a
professional or
collective/prosocial

Aim to prevent Canada’s
ongoing COVID-19 vaccination
program being used as a
political tool which may
alienate certain
individuals/groups.

Nothing directly
linked to this enabler
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Future directions for research in this area

Although some behavioural domains did not yet emerge as factors associated with COVID-19
vaccine acceptance in the general public, there may be opportunity for considering a greater

breath of possible barriers and enablers which could be guided by frameworks such as the TDF.
Domains from the TDF
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behavioural science perspective, this will provide an opportunity to assess whether the same
factors associated with vaccine acceptance (intention) are also associated with actual
vaccination uptake (behaviour) and whether vaccine intention predicts behaviour. Evidence
from other behavioural literatures suggests a gap between intention and action and measures
for bridging this gap offer opportunities for ensuring individuals who do develop strong
intentions and acceptance for the COVID-19 vaccine translate their strong intention into
vaccination [131]. From an equity-seeking group perspective, future versions of this LBSES will
continue to assess what is driving observed differences in vaccination acceptance and uptake.
In particular, we will attempt to identify additional Canadian studies from the grey literature, as
per the recent rapid review from National Collaborating Centre for Methods and Tools.
Moreover, we will connect with Canadian researchers who are spearheading the important
work of nuancing observed differences to vaccine acceptance to better account for how the
lived experiences of equity-
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Appendix 2. Evidence of COVID-19 vaccination acceptance and uptake among the general public (k=118)
Study author Publication  Country Design  Sample Sample size
status
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King et al. Preprint
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dataset
Nguyen Il et al.* Preprint USA data only
[51]

Angus Reid Il ‘ Unpublished ‘ Canada ‘ CS ‘ General public ‘ 1,601 ‘ May, 2021
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Yilmaz et al. published Turkey CS General public 1,035 Feb 8-21, 2021 60% themselves; 36% to
(parents) vaccinate children
Al-Metwali et al. Published Iraq CS HCWs + General 1,680 Dec 1-19, 2020 62%
public
Elhadi et al. Published Libya CS HCWs + General 15,087 Dec 1-18, 2020 70%
public
Sprengholz et al. Published Germany Exp General public 1,012 Feb 23-24,2021 2%
[68]
Nguyen Il et al.* Preprint UK data only Cohort | General public 1,254,294 Mar 24,2020 -Feb | 95%
[51] 16, 2021
Urrunaga-Pastor Published Multiple (200+ | CS General public (Latin | 472,521 Jan15-Feb 1,2021 | 80%
etal. [73] countries) American and

Malesza & Bozym
[46]
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Yurttas et al. [77] | Published Turkey CS General public (inc. | 732 Jan 4-13, 2021 29% - 53% (median=39%)
rheumatology
patients & HCWs)
Soares et al. [66] Published Portugal CS Gen public 1,943 Sep 29, 2020 -Jan 8, | 35%
2021
Serrazina et al. Published Portugal CS Patients with 256 Dec 21,2020-Jan 3, | 81%
[64] multiple sclerosis 2021
Carbone et al. [21] | Preprint Italy CS Pregnant people 142 Jan, 2021 28%
Radic et al. [56] Published Global CS International 1,221 Dec, 2020 - Jan, NR
travelers 2021
Arce et al. [15] Preprint Multiple CS General public 45,928 Jun, 2020 - Jan, 30% - 97% (median=78%)
(mainly LMICs) 2021
Vallée et al. [74] Published France CS Patients with HIV 237 Jan, 2021 71%

Biasio et al.
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Alfageeh et al. Published Saudi Arabia CS General public 2,137 Dec 8-14, 2020 48%
[14]
Campochiaro et Published Italy CS Rheumatology and 202 rheum & | Nov 23 - Dec 10, 82%
al. [20] oncology patients 68 oncology 2020
Dickerson et al. Preprint UK CS(inc. | General public 535 Oct9-Dec9,2020 | 29%
[27] Quial
data)
Robertson et al. Preprint UK CS General public (part | 12,035 Nov 24 - Dec 1, 2020 | 82%
[58] of an ongoing study)
Beesley etal. [17] | Published Multiple CS(inc. | Rheumatology 1,505 adult & | Dec, 2020 Adult: 87% & paediatric:
(Europe) Qual patients 140 paediatric 66%
data)
Samarasekeraet | Published Multiple CS General public >15,000 Aug - Dec, 2020 59% - 94% (median=79%)
al. [62] (Africa)
Wang et al. [75] Published China Cohort | General public 2,058 in Mar; | Mar & Dec, 2020 23%
2,013 in Dec;
791
longitudinal
Di Giuseppe etal. | Published Italy CS General public 1,518 Sep 14 - Nov 30, 84%
[26] (university students) 2020
Knights et al. [41] | Published UK Qual General public 81 Jun 18 - Nov 30, NR
(migrants, inc. 2020
HCWs)
Mo et al. [49] Published
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Eguia et al. [30] Published Spain CS General public (inc. 731
HCWs)
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Sep 10 - Nov 23,
2020

78%
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Appendix 3. Capability-related factors associated with COVID-19 vaccination acceptance and uptake

TDF Domain (Definition)

Knowledge

(What do HCW know & how does that influence what they do? Do they have the procedural
knowledge (know how to do it)?)

Vaccination acceptance
k=13 A BARRIER: Insufficient knowledge/education/understanding about COVID-19
and COVID-19 vaccines [13,17,24,27,32,41,51,64,69,99,105,111,127]
0 Equity-seeking group data A Frequency comparisons suggest Black, Latinx, and
South Asian respondents cited lack of knowledge at higher rates than White
respondents [51]. Among incarcerated/detained residents, a common reason
reported for COVID-19 vaccine hesitancy was waiting for more information [69]
Vaccination uptake

No studies yet identified linking knowledge directly to vaccination uptake data
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Appendix 5. Motivation-related factors associated with COVID-19 vaccination acceptance and uptake

TDF Domain (Definition)

Beliefs about consequence
(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?)
Vaccination acceptance
k=38 A BARRIER: Concerns about vaccine safety (e.qg., side-effects) [15,19,24,29—
31,36,39-41,44,50,53,58,59,61,62,65,67,72,74,85-87,89,90,92,96,98—
100,105,106,110,112,113,120,127]
k=14 A BARRIER: Beliefs about vaccine efficacy and in particular efficacy against COVID-
19 variants of concern [26,32,35,36,45,47,49,75,81,82,85,99,106,112]
0 Equity-seeking group data A Black and Asian respondents twice as likely to
express doubts in vaccine efficacy than White respondents [35]
k=12 A BARRIER: Beliefs that vaccine not necessary (e.g., feel in good health, already
protected) [13,22,27,44,48,52,58,61,66,72,73,109]
k=7 /E BARRIER: Concerns about rushed vaccine development [13,27,35,44,66,111,112]
0 Equity-seeking group data A Black, Latinx
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k=6 AE ENABLER: Belief that getting vaccinated will protect family/others specifically
[44,45,64,71,73,111]
0 Equity-seeking group data A Role of altruistic motivation - among people from
sexual and gender minority backgrounds, acceptance of a COVID-19 vaccine was
positively associated with altruistic motivations [71]
Vaccination uptake

k=1 /£ BARRIER: Concerns about vaccine efficacy [47]

k=1 A ENABLER: Positive attitudes and confidence towards COVID-19 vaccines (e.g.,

perceived benefit) [125]

TDF Domain (Definition)
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Vaccination acceptance
k=2 /E BARRIER: Past experience with vaccine-related allergic reactions and refusal
[17,75]
k=1 A BARRIER: Previously tested positive for COVID-19 themselves were more
hesitant towards vaccination [63]
k=21 A ENABLER: Historical seasonal influenza vaccination
[13,14,20,22,23,27,31,32,61,63-66,74,84,87,98,99,110,115,130]
k=3 /£ ENABLER: Members of families/
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