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Factors affecting healthcare worker COVID-19 vaccination acceptance and uptake: a living
behavioural science evidence synthesis (v2, May 18th, 2021)

Research Questions: How can behavioural science help inform messaging to and broader
supports for healthcare workers to encourage vaccination for COVID-19? How can behavioural
science help address vaccine-related concerns from equity-seeking groups?
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Key Findings
- We identified 64 studies (including 32 studies that were added for version 2 update)
that assessed factors associated with vaccination acceptance and uptake among
healthcare workers (HCWs); only 6 studies were conducted in Canada.
- 42/64 studies were conducted in the period since COVID-19 vaccines have been
approved (spanning Nov, 2020 - Apr, 2021).
- The overall median percentage of HCWs willing to accept a COVID-19 vaccine was 64%
(k=58; IQR=46-79%). In Canada specifically, 69% of HCW respondents were willing to
accept a vaccine for COVID-19 (k=6; median=69%, IQR=59-78%). Among studies
conducted since vaccines have been approved, the median rate of acceptance was 58%
(k=37; IQR=46-79%).
- 4 studies measured actual COVID-19 vaccination uptake among HCWs which ranged
from 51-89%; none of these studies were conducted in Canada.
- Based on the Capability, Opportunity, and Motivation-Behaviour (COM-B) model, factors
associated with vaccine acceptance and uptake focused predominantly on Opportunity
and Motivation. Capability factors identified focused on ‘Knowledge’; Opportunity
factors identified included ‘Environmental context and resources’ and ‘Social
influences’, and Motivation factors identified included ‘Beliefs about consequences’,
‘Beliefs about capabilities’, ‘Social/professional role and identity’, ‘Reinforcement’, and
‘Emotion’. These cover 8 of 14 domains of the Theoretical Domains Framework.
- Concerns and erroneous beliefs about COVID-19 vaccine safety, efficacy, and necessity
were common across studies and associated with lower vaccination acceptance.
- Lower vaccination acceptance rates were found among non-physician HCWs (e.g.,
nurses), although the extent to which this applies to Canadian HCWs remains unclear
given limited available data to date.
- HCWs that have a history of accepting influenza vaccination were more accepting of
COVID-19 vaccines.
- New studies added to version 2 of this report, are highlighting the importance of Social
influences on vaccination acceptance and uptake among HCWs, in line with data from
the general public.
- Overall, 11/64 studies assessed whether vaccine acceptance was associated with race
and ethnicity. 10/11 found some evidence that racialized (e.g., Black, Latinx, Asian)
respondents are less likely to express vaccine acceptance vs. White respondents.
- Of these, just 1 study explicitly explored determinants of vaccination acceptance based
on race/ethnicity. 2 of 14 domains from the Theoretical Domains Framework were
associated with COVID-19 vaccine acceptance: ‘Social influences’ and ‘Beliefs about
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consequences’. Namely, concerns about vaccine development were more common
among Black, Latinx, and Asian vs. White respondents while concerns over safety were
identified across groups.
There remains a paucity of published Canadian research looking at vaccination
acceptance in HCWs since the approval of COVID-19 vaccines. There is a clear need for
more Canadian research to help understand the factors associated with vaccination
acceptance and uptake among HCWs and in particular those from equity-seeking groups
to help better inform how best to support greater vaccination.

Introduction: Leveraging behavioural science to provide a new lens on HCW COVID-19
vaccination
Recent breakthroughs in vaccine development have been crucial for curbing the COVID-19
pandemic. As of May 17, 2021, it is estimated almost 3.4 million people have died from COVID19, including almost 25,000 Canadians (cf. Johns Hopkins COVID tracker). As vaccine programs
continue to be steadily being rolled out across Canada, addressing vaccination acceptance and
uptake among high-priority groups such as frontline healthcare workers (HCWs) remains an
urgent public health challenge. It is therefore crucial to better understand the factors
associated with vaccination acceptance and uptake among HCWs generally and among HCWs
from equity-seeking groups (e.g., those experiencing racial, ethnic, and socioeconomic
disparities/marginalization). This is especially important given the disproportionate health,
economic, and emotional impact COVID-19 has had on equity-seeking groups in Canada.
A behavioural science approach does not imply an individual-focus, nor does it put the onus of
responsibility on individuals. Rather, framing COVID-19 vaccination uptake as a behaviour
allows us to draw upon decades of research aimed at understanding factors that affect what
people think, feel, decide, and ultimately do. Such an approach fully recognizes that what
individuals, groups, communities, and populations do is shaped by the past and present
experiences, resources, and constraints afforded or not by the social and physical contexts in
which they live and work. These experiences and affordances (or lack thereof) ultimately serve
to shape the Capability, Opportunity, and Motivation that drive the behaviour of individuals
and groups (cf. COM-B model [1]).
Capability-, Opportunity- and Motivation-related factors of individuals are shaped by the
multiple social, cultural, historical, community, governmental, clinical, and environmental levels
that influence acceptance and uptake of COVID-19 vaccination. We drew upon the overarching
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COM-B model to situate 14 key behavioural factors that can drive vaccination intention and
uptake (see Figure 1). These 14 factors are reflected in the Theoretical Domains Framework
(TDF), a synthesis of decades of research and evidence of the key, modifiable factors that
influence behaviour [2–4]. TDF factors are linked to specific behaviour change techniques [5]
that can be used to address particular barriers and enablers to vaccination, thus linking barriers
to solutions. Using these approaches can enable exploration of whether different factors
influence vaccine acceptance in different equity-seeking groups which may point to strategies
and 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 [6].
As part of a living behavioural science evidence synthesis (LBSES), we will use perspectives from
the COM-B model and TDF to help identify factors affecting vaccination acceptance and uptake
among HCWs both globally and in Canada, and in particular those serving equity-seeking
groups.
Living Behavioural Science Evidence Synthesis Objectives
1. Identify rates of vaccination acceptance in HCWs globally and in Canada.
2. Identify rates of vaccination uptake in HCWs globally and in Canada.
3. Identify factors associated with COVID-19 vaccination acceptance and uptake among
HCWs globally and in Canada.
4. Identify factors associated with COVID-19 vaccination acceptance and uptake among
HCWs serving equity-seeking groups globally and in Canada.
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Figure 1. Potential drivers of vaccination acceptance and uptake based on the COM-B model
and Theoretical Domains Framework, embedded within social and structural factors

Methods
Data sources
We identified 5 databases that have been capturing published peer-reviewed papers, preprints,
published reports, and unpublished datasets relating to our research questions. The following
links represent the most recent publically-available reports based on the databases:






Rapid Evidence Review: What are the barriers and facilitators to individuals’ willingness
to be vaccinated for COVID-19? [7]; Understanding and promoting COVID-19 vaccine
uptake among marginalized communities in RI [8] (Database managed by Kristin
Konnyu, co-author on this report. Manually searched up until Apr 20, 2021).
COVID-19 Rapid Evidence Profile #24: What is known about strategies for encouraging
vaccine acceptance and addressing vaccine hesitancy or uptake? [9] (Most recent
search: Nov 18, 2020).
Evidence Synthesis Briefing Note: COVID-19 Vaccine Uptake Among Health Care Workers
[10] (Most recent search: Jan 22, 2021).
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Evergreen Rapid Review on COVID-19 Vaccine Knowledge, Attitudes, and Behaviours –
Update 3 [11] (Most recent search: Feb 3, 2021).
COVID-19 Living Evidence Profile #1: What is known about anticipated COVID-19 vaccine
roll-out elements? [12] (Most recent search: Apr 9, 2021).

Inclusion criteria
- Population: HCWs in general and particularly those from equity-seeking groups (HCW
role could be self-identified).
- Outcome: Studies had to include a measure (self-report and/or objective) of COVID-19
vaccination willingness/intention/hesitancy/acceptance (referred to as vaccination
acceptance hereafter), and/or uptake. Vaccination acceptance and uptake had to relate
to HCWs being vaccinated themselves.
- Time: Onset of the COVID-19 pandemic (Jan 2020) onwards.
- Design: Qualitative and survey (observational) data; cross-sectional, prospective and
cohort designs.
Exclusion criteria
- Population: General public samples only (we are capturing these data as part of another
LBSES focusing on the general public, see Gen Pub LBSES v1).
- Outcome: Studies that only included a measure of vaccination knowledge. Vaccination
acceptance and uptake in relation to vaccinating others (e.g., family members, patients).

Data extraction
Data sources were manually screened and cross-referenced for relevant studies (version 1 final
search date: Feb 3, 2021; version 2 final search date: Apr 20, 2021). A standardised data
extraction form (see Appendix 1) was used to extract relevant data relating to study
characteristics, behavioural specification (based on the AACTT tool [13]), factors affecting
vaccination acceptance and uptake based on the COM-B model and TDF, and equity-related
data. Equity-related data were extracted separately with a particular focus on studies
conducted in Canada. A list of equity-related factors was created based on factors identified in
the PROGRESS framework [14], intersecting categories of privilege and oppression [15], and
those considered part of an equity approach by PHAC. ‘k’ refers to the number of studies.
Where available, we have captured key statistical analyses (odds ratios (OR); adjusted odds
ratios (ORa)) on the factors associated with higher or lower vaccination acceptance and uptake.
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Results
Study characteristics
A total of 64 studies (including 32 studies that were added for version 2 update) met our
inclusion criteria [16–79]. Table 1 provides an overview of the 64 studies. 45 were published
peer-reviewed papers, 15 were preprints, three were published reports, and one study was an
unpublished dataset. 42 studies collected data in the period since COVID-19 vaccine approval
(spanning Nov, 2020 - Apr, 2021). Apart from 2 qualitative studies [20,39] and 1 quantitative
cohort study [37], all other studies used cross-sectional survey designs. 58/64 studies measured
COVID-19 vaccination acceptance; 4 studies measured uptake [37,52,65,72], and 2 qualitative
studies did not report quantitative data on vaccination acceptance/uptake [20,39].
19/64 studies were conducted exclusively in North America
[20,24,30,35,39,41,46,49,50,52,53,58,62,64–67,71,73] of which 5 were conducted in Canada
[24,41,53,62,71]. 1 study collected data from Canada, France, and Belgium [74]. 44 studies
were conducted outside of North America: Israel [27,79]; China [29,75]; Italy [26,48]; Taiwan
[45]; Mexico [21]; Saudi Arabia [19,59,70]; Turkey [32,42,44,78]; Greece [54]; Greece and
Cyprus [61]; Germany [36,43]; UK [37,72]; Lebanon [77]; Slovenia [57]; Poland [69]; Columbia
[18]; Palestine [60]; Egypt [40,63]; Ghana [16]; India [68], Hong Kong [47,76]; France [25,31];
Cameroon [28]; Indonesia [38]; Democratic Republic of Congo [51]; Nepal [55]; Zambia [22];
[40]; Malta [33,34]; multicounty (Europe) [56]; multicountry (Asia) [23]; multicountry (Arabian
Gulf) [17].
40/64 studies recruited broad HCW samples. 20/64 studies recruited specific
professions/specialities: medical students [49,63]; skilled nursing facility staff [39]; dental
professionals [79]; paediatricians [32]; intensive care staff [43]; physicians [18]; nurses [60];
long-term care home staff [72]; non-physicians [24,30], nursing home/assisted living staff [73],
continuing care workers [62], pharmacy professionals [53], personal support workers [71],
nurses/trainee nurses [47,56,76], lab medical professionals [22], physicians/trainee physicians
[33]. 4/64 studies recruited mixed samples including HCWs, general public, and patients
[35,45,57,78]
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Table 1. Evidence of COVID-19 vaccination acceptance and uptake among healthcare workers (k=64)
Author

Publication
status

Country

Design

Sample

Sample size

Data
collection
period

Mean %
vaccine
acceptance
[actual
uptake]

COM-B model factors (TDF domains)

Apr - May,
2020 &
Sep, 2020
Sep 14-30,
2020

73%

N/A

77%

Opportunity (Social influences)

North American studies (k=20), listed in order of end of data collection period
INSPQ

Published
(report)

Quebec,
Canada

CS

Gen pop (inc.
HCW)

NR

Lucia et al.

Published

USA

CS

HCWs (medical
students)

168

Gadoth et al.

Verger et al.*

Shekhar et al.

Preprint

Published

Published

USA

Canada data
only

USA

CS

CS

CS

HCWs (nonphysicians)

HCWs

HCW

609

1,055

3,479
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Sep 24 Oct 16,
2020

Oct-Nov,
2020

Oct 7 - Nov
9, 2020

32%

45%

36%

Motivation (Beliefs about
consequences)
Opportunity (Environmental context
and resources)
Motivation (Social/professional role
and identity; Beliefs about
consequences)
Opportunity (Social influences)
Motivation (Beliefs about
consequences; Reinforcement)
Motivation (Social/professional role
and identity; Beliefs about
consequences)

9

Unroe et al.

Published

USA

CS

SafeCare-BC

Published
(report)

British
Columbia,
Canada

CS

HCW (nursing
home and
assisted living
staff)
HCW
(continuing care
workers)

8,243

Nov 14-17,
2020

45%

Motivation (Social/professional role
and identity; Beliefs about
consequences)

1,503

Dec, 2020

57%

Opportunity (Social influences)

Shaw et al.

Published

USA

CS

HCW

5,287

Kuter et al.

Published

USA

CS

HCWs

12,034

Meyer et al.

Published

USA

CS

HCW

16,158

Savoia et al.

Preprint

USA

CS

1,616

Piltch-Loeb et al.

Preprint

USA

CS

Gen pop (inc.
HCW)
Gen pop (inc.
HCW)

1,627
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Nov 23 Dec 5,
2020
Nov 13 Dec 6,
2020

58%

Dec 4-22,
2020
Dec 13-23,
2020
Dec 13-23,
2020

53-80%

64%

Motivation (Social/professional role
and identity; Beliefs about
consequences; Beliefs about
capability; Reinforcement)
Motivation (Social/professional role
and identity; Beliefs about
consequences)
Capability (Knowledge)

NR

Motivation (Social/professional role
and identity; Beliefs about
consequences; Reinforcement)
Motivation (Beliefs about
consequences)
N/A

39%

N/A

10

Harrison et al.

Published

USA

Qual

Canadian PSW
Network

Unpublishe
d dataset

Canada

CS

Desveaux et al.

Preprint

Ontario,
Canada

CS

Grumbach et al.

Published

USA

CS

HCWs (skilled
nursing facility
staff)

HCW (personal
support
workers)
HCWs (nonphysicians)

Gen pub & HCW
samples

58 staff (5
focus
groups)

Dec 17-23,
2020

NR (Qual
data)

Capability (Knowledge)
Opportunity (Social influences)

562

Jan 5, 2021

64%

8,634

Jan 4-12,
2021

80%

3,161
Nov 27,
(Gen pub); 2020 - Jan
1,803
15, 2021
(HCWs)

66% (Gen
pub); 84%
(HCWs)

Motivation (Beliefs about
consequences)
Capability (Knowledge)

Opportunity (Environmental context
and resources)
Motivation (Social/professional role
and identity; Beliefs about
consequences; Reinforcement)
[Determinants broken down among
equity-seeking groups, see Objective
4]
Opportunity (Social influences)
Motivation (Beliefs about
consequences)

HCW Vaccination: Living Behavioural Science Evidence Synthesis v2 (18/05/2021)

11

Berry et al.

Published

USA

Qual

HCWs

193 staff
from 50
facilities
participat
ed in 26
meetings
1,542

Dec 30,
2020 - Jan
15, 2021

NR (Qual
data)

Motivation (Beliefs about
consequences)

Schrading et al.

Published

USA

CS

HCWs

Jan 4, 2021

[86%]

HCW (pharmacy
professionals)

6,677

Jan 12-21,
2021

79%

HCWs

1,933

Dec 23,
2020 - Feb
16, 2021

[81%]

Motivation (Beliefs about
consequences)
Motivation (Social/professional role
and identity; Beliefs about
consequences)
Motivation (Social/professional role
and identity; Beliefs about
consequences; Reinforcement)

Ontario College of
Pharmacists

Published
(report)

Canada

CS

Oliver et al.

Preprint

USA

CS
(inc.
FTR)
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Author

Publication
status

Country

Desig
n

Sample

Sample
size

Data
collection
period

Mean %
vaccine
acceptance
[actual
uptake]

COM-B model factors (TDF domains)

Feb 10-25,
2020
Mar - Apr,
2020
Mar 17-18,
2020

43%

Motivation (Social/professional role
and identity)
Motivation (Social/professional role
and identity)
Opportunity (Social influences)

International studies (k=45), listed in order of end of data collection period
Papagiannis et al.

Published

Greece

CS

HCW

461

Zigron et al.

Published

Israel

CS

506

Fu et al.

Preprint

China

CS

HCWs (dental
professionals)
HCW

352

Wang et al.

Published

Hong Kong

CS

HCW (nurses)

806

Ali et al.

Published

CS

Gen pop (inc.
HCW)

1,250

Harapan et al.

Published

Multiple
(Arabian
Gulf)
Indonesia

CS

Gen pop (inc.
HCW)

264
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85%
76%

Feb 26 Mar 31,
2020
Mar 28 Apr 4, 2020

40%

75%

Motivation (Beliefs about
consequences)
Motivation (Social/professional role
and identity; Beliefs about
consequences; Reinforcement)
N/A

Mar 25 Apr 6, 2020

67-93%

N/A

13

Dror et al.

Published

Israel

CS

Gen pop (inc.
HCW)

829

Detoc et al.

Preprint

France

CS

Gen pop (inc.
HCW)

1,421

Fouogue et al.

Preprint

Cameroon

CS

HCW

464

Mar 26 Apr 9, 2020

Mar 26 Apr 20,
2020
Apr 14-29,
2020

61-78%

82%

Motivation (Social/professional role
and identity; Beliefs about
consequences)
N/A

49%

Opportunity (Social influences)

94%

Motivation (Beliefs about
consequences)
Motivation (Social/professional role
and identity; Beliefs about
consequences; Emotion)
Motivation (Social/professional role
and identity; Beliefs about
consequences)
N/A

47%

N/A

77%

Motivation (Social/professional role
and identity; Beliefs about
consequences; Reinforcement;
Emotion)

Kwok et al.

Published

Hong Kong

CS

HCW (nurses)

1,205

Mar - Apr,
2020

63%

Nzaji et al.

Published

CS

HCW

613

Published

CS

HCW

230

Chawe et al.

Published

Zambia

CS

208

Gagneux-Brunon et
al.

Published

France

CS

HCW (lab
medical
professionals)
HCW

Mar 20 Apr 30,
2020
Apr – May,
2020
Jun 10-29,
2020

28%

Parajuli et al.

Democratic
Republic of
Congo
Nepal

Mar 26 Jul 2, 2020

2,047
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and resources)
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Grüner et al.

Published

Germany

CS

Gen pop (inc.
HCW)

213

Grech & Bonnici

Published

Malta

CS

HCW

1,002

Grech & Gauci

Published

Malta

CS

HCW (physicians
and their
trainees)

123

May 18 Aug 2,
2020
Sep 11-19,
2020

Sep, 2020

86%

N/A

52%

Capability (Knowledge)

62%

Motivation (Beliefs about
consequences; Reinforcement)
Capability (Knowledge)

Wang et al.

Published

China

CS

HCWs

3,726

Sep 15-20,
2020

79%

Kose et al.

Published

Turkey

CS

HCW

1,138

69%

Verger et al.*

Published

France and
Belgium
data only

CS

HCWs

1,623

Sep 17-20,
2020
Oct-Nov,
2020

Italy

CS

Di Gennaro et al.

Published

HCWs

1,723

Oct 1 – Nov
1 2020

46%

67%

Motivation (Beliefs about
consequences; Reinforcement)
Motivation (Social/professional role
and identity; Beliefs about
consequences)
Motivation (Beliefs about
consequences; Reinforcement)
Opportunity (Social influences)
Motivation (Beliefs about
consequences; Reinforcement)
Opportunity (Environmental context
and resources)
Motivation (Social/professional role
and identity; Reinforcement)
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Temsah et al.

Preprint

Saudi Arabia

CS

HCWs

2,007

Nov 1-12,
2020

Barry et al.

Preprint

Saudi Arabia

CS

HCW

1,512

Nov 4-14,
2020

9-24%
(depending
on type of
COVID-19
vaccine)
70%

Gönüllü et al.

Published

Turkey

CS

HCWs
(paediatricians)

506

Nov 1-15,
2020

83%

Ledda et al.

Published

Italy

CS

HCWs

787

Sep - Dec,
2020

75%

Castañeda-Vasquez
et al.
Kaplan et al.

Published

Mexico

CS

HCWs

43

Published

Turkey

CS

HCWs

1,574

Oct - Dec,
2020
Dec, 2020

94%
85%

Motivation (Beliefs about
consequences)

Opportunity (Environmental context
and resources)
Motivation (Beliefs about
consequences)
Motivation (Social/professional role
and identity; Beliefs about
consequences; Reinforcement)
Capability (Knowledge)
Motivation (Beliefs about
consequences)
Motivation (Social/professional role
and identity)
Opportunity (Social influences)
Motivation (Beliefs about
consequences; Reinforcement;
Emotion)
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Patelarou et al.

Preprint

Multiple
(Europe)

CS

HCWs (nursing
students)

2,249

Dec, 2020

44%

Capability (Knowledge)
Opportunity (Social influences)

Karagiannidis et al.

Published

Germany

CS

Qattan et al.

Published

Saudi Arabia

Raftopoulos et al.

Published

Greece &
Cyprus

2,305

CS

HCWs (intensive
care staff)
HCWs

CS

HCWs

2,238

673

Dec 3-12,
2020
Dec 8-14,
2020

64%

Dec 1-15,
2020

48%

51%

Chew et al.

Published

Multiple
(Asia)

CS

HCWs

1,720

Dec 12-21,
2020

96%

Petravid et al.

Published

Slovenia

CS
(inc.
FTR)

Gen pub (inc.
HCWs)

12,042
(2,068
were
HCWs)

Dec 17-27
2020

59%

CS

HCW & patient
samples

500
(HCWs);
238
(patients)

Sep 24 Dec 31,
2020

Kukreti et al.

Published

Taiwan

HCW Vaccination: Living Behavioural Science Evidence Synthesis v2 (18/05/2021)

23% (HCWs);
31%
(patients)

Motivation (Beliefs about
consequences; Reinforcement;
Emotion)
Motivation (Beliefs about
consequences)
Motivation (Social/professional role
and identity; Beliefs about
consequences; Reinforcement)
Opportunity (Social influences)
Motivation (Social/professional role
and identity)
Motivation (Social/professional role
and identity; Beliefs about
consequences)
Opportunity (Social influences)
Motivation (Social/professional role
and identity; Beliefs about
consequences; Reinforcement)
Motivation (Beliefs about
consequences; Reinforcement)

17

Youssef et al.

Preprint

Lebanon

CS

HCWs

1,800

Dec 10-31,
2020

Alvarado-Socarras et
al.

Published

Columbia

CS

HCWs
(physicians)

1,066

Jan, 2021

Hussein et al.

Preprint

Egypt

CS

HCW

496

Rabi et al.

Published

Palestine

CS

HCWs (nurses)

639

Dec 1,
2020 - Jan
1, 2021
Jan 1-7,
2021

Szmyd et al.

Published

Poland

CS

HCWs

1,971

Yurttas et al.

Published

Turkey

CS

Gen pub,
patient & HCW
samples

320
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Dec 22,
2020 - Jan
8, 2021
Jan 4-13,
2021

58%

Free vaccine
that was 60%
effective:
acceptance
rate=77%
Free vaccine
that was 80%
effective:
acceptance
rate=91%
46%

40%

83%

53%

Opportunity (Environmental context
and resources; Social influences)
Motivation (Beliefs about
consequences)
Motivation (Social/professional role
and identity; Reinforcement)

Motivation (Beliefs about
consequences; Emotion)
Opportunity (Social influences)
Motivation (Beliefs about
consequences; Emotion)
Motivation (Beliefs about
consequences; Reinforcement;
Emotion)
Motivation (Emotion)

18

Saied et al.

Singhania et al.

Published

Published

Egypt

India

CS

CS

HCWs (medical
students)

HCWs

2,133

754

Hall et al.

Published

UK

Coh

HCW

29,378

Tulloch et al.

Preprint

UK

CS

HCWs (longterm care home
staff)

2,128

Agyekum et al.

Preprint

Ghana

CS

HCWs

234

Jan 8-15,
2021

Jan 20-24,
2021

Dec 7,
2020 - Feb
5, 2021
Jan 21-28,
2021

Jan 16 Feb 15,
2021

54%

Capability (Knowledge)

80%

Motivation (Social/professional role
and identity; Beliefs about
consequences; Reinforcement)
Opportunity (Social influences)

[89%]

[51%]

39%

Motivation (Social/professional role
and identity; Beliefs about
consequences)
Motivation (Social/professional role
and identity; Reinforcement)
Opportunity (Environmental context
and resources)
Motivation (Beliefs about
consequences)
Opportunity (Social influences)
Motivation (Social/professional role
and identity; Reinforcement)

Table 1 notes: Greyed boxes in the data collection period column represent studies conducted from Nov 2020 onwards. COM-B
model = Capability, Opportunity, and Motivation-Behaviour model; Coh = cohort study; CS = cross-sectional survey; Exp =
Experimental study design; Gen pub = general public; FTR = free-text responses; HCW = healthcare worker, N/A = studies that did
not capture these factors; NR = not reported; Qual = qualitative; TDF = Theoretical Domains Framework. * = Verger et al. collected
data from Canada, France, and Belgium so was included in both North America and International sections.
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Objective 1: COVID-19 vaccination acceptance rates among HCWs
Overall: 58/64 studies included a mean % for COVID-19 vaccination acceptance. Across 58
studies, almost two thirds of respondents were willing to accept a COVID-19 vaccine
(median=64%, IQR=46-79%). Among North American studies (k=16; *Verger et al. Canadian
dataset included here), 58% of respondents were willing to accept a COVID-19 vaccine
(median=58%, IQR=45-75%). %) (see Figure 2). In Canada specifically (k=6), 69% of respondents
were willing to accept a vaccine for COVID-19 (median=69%, IQR=59-78%). In studies conducted
outside of North America (k=43; *Verger et al. European dataset included here), 64% of
respondents were willing to accept a COVID-19 vaccine (median=64%, IQR=48-82) (see Figure
3). Among studies conducted in the period since COVID-19 vaccine approval (spanning Nov,
2020 - Apr, 2021) (k=37); 58% of HCW respondents were willing to accept a COVID-19 vaccine
(median=58%, IQR=46-79%).
Studies that sampled HCWs and the general public: 8 studies sampling from the general public
also provided data on HCWs [17,25,27,36,38,41,58,64]. Four studies reported no differences in
vaccination acceptance between general public vs. HCWs [17,27,41,58]. Two studies reported
higher rates of acceptance among HCWs vs. general public (OR=1.53, 95% CI: 1.27-1.85) [25];
(ORa=1.57, 95% CI: 1.12-2.20) [38]. Two studies did not report comparison data [36,64].

Objective 2: COVID-19 vaccination uptake rates among HCWs
4/64 studies measured uptake of COVID-19 vaccines [37,52,65,72], although none were
conducted in Canada. 2 UK studies reported uptake rates of 51% among 2,128 long-term care
home staff [72] and 89% among 22,324 HCWs [37] whilst 2 USA studies reported uptake rates
of 81% among 1,933 HCWs [52] and 86% among 1,398 HCWs [65]. Data from the Government
of Canada website is currently no longer reporting on COVID-19 vaccination uptake among
HCWs.
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Figure 2. Box-and-whisker plots showing mean % vaccination acceptance rates among HCWs
over time (May, 2020 - Jan, 2021) for North American studies (k=16)

Figure 3. Box-and-whisker plots showing mean % vaccination acceptance rates among HCWs
over time (Feb, 2020 - Jan, 2021) for studies conducted outside of North America (k=43)
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Objective 3: Factors associated with higher and lower COVID-19 vaccination acceptance and
uptake among HCWs
56/64 studies provided evidence on the potential factors influencing COVID-19 vaccine
acceptance and uptake in HCWs which were mapped using the COM-B model (Capability,
Opportunity, Motivation) and the TDF. 11/64 studies assessed COVID-19 acceptance among
certain equity-seeking groups [30,35,37,46,52,58,64–67,73], with 1 study performing analysis
looking at determinants based on HCW race/ethnicity [35] (see Objective 4).
8 (of a possible 14) TDF domains appear to be important determinants of COVID-19 vaccine
acceptance in HCWs (see Figure 4):
 Capability (Knowledge [k=9]) (see Table 2).
 Opportunity (Environmental context and resources [k=7]; Social influences [k=16]) (see
Table 3a & 3b).
 Motivation (Beliefs about consequences [k=46]; Beliefs about capabilities [k=1];
Social/professional role and identity [k=15]; Reinforcement [k=23]; Emotion [k=8]) (see
Table 4a & 4b).
There were no new domains represented between versions 1 and 2 of this report. The 8
domains identified here encompass the 7 domains identified (no Beliefs about capabilities) in
our LBSES focusing on COVID-19 vaccination acceptance and uptake among the general public
(Gen Pub LBSES v1). As such, our findings indicate that drivers of vaccination acceptance appear
to remain consistent to date, even in light of authorised vaccines (since Nov 2020) and
regardless of whether we are focusing on the general public or HCWs. Domains that have not
emerged to date as important determinants of COVID-19 vaccine acceptance and uptake
among HCWs included: Skills; Behavioural regulation; Memory, attention and decision
processes; Goals; and Optimism.
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Figure 4. Frequency of Capability, Opportunity and Motivation factors associated with COVID19 vaccination acceptance and uptake among healthcare workers across k=58 studies up to
April 20th, 2021
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Capability-related factors associated with higher and lower COVID-19 vaccination acceptance
among HCWs
Knowledge is the key Capability-related domain identified within this literature. A lack of
knowledge about COVID-19 vaccines was cited as a barrier in three studies [33,34,71]. One
study tested the relationship statistically between HCW knowledge and vaccination acceptance.
HCWs with ‘high’ knowledge about COVID-19 vaccines had 1.86 times greater odds of accepting
a COVID-19 vaccine versus those with ‘low’ knowledge [56]. Despite decision-making (e.g., how
do the decisions HCWs make about the behaviour influence whether they do it or not?) being a
key Capability-related domain, 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-making process (e.g., framing effects, memory [80]),
which may also tap into other domains such as Beliefs about consequences (e.g., how HCWs
weighed up beliefs about vaccine necessity vs. concerns about possible adverse effects). Among

HCW Vaccination: Living Behavioural Science Evidence Synthesis v2 (18/05/2021)

23

new studies added to version 2 of this report, Capability-related factors continued to centre on
knowledge about COVID-19 vaccines. 4 studies reported that a lack of knowledge was
associated with lower acceptance [39,46,48,77], including 1 qualitative study [39]. Other
Capability-focused domains such as Behavioural regulation and Memory, attention and decision
processes remain overlooked within this literature.
Table 2. Capability-related factors associated with COVID-19 vaccination acceptance among
HCWs
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)?)
Knowledge factors
 k=7  Insufficient knowledge/education/understanding
associated with lower
about novel vaccines [33,34,71]
acceptance
o 72% PSWs agreed that insufficient education has
been provided to them on potential vaccines [71]
o 78% of HCWs reported that ‘not knowing enough
about the vaccine’ was a barrier to vaccination [46]
o Not enough information (73%) cited as reason for
vaccine refusal [48]
o QUAL DATA: a lack of understanding about the
vaccine containing live or attenuated virus [39]
o Having reliable and adequate information regarding
the vaccine (ORa=1.98, 95% CI 1.36-2.88) was
negatively related to vaccine acceptance [77]
Knowledge factors
 k=2  ‘High’ knowledge about COVID-19 vaccines vs. ‘low’
associated with higher
knowledge (ORa)=1.86, 95% CI: 1.35-2.56) [56]
acceptance
o 'Good' self‐rated COVID‐19 knowledge level, vs. 'very
bad' (OR=0.63, 95% CI: 0.44-0.90) [63]

Opportunity-related factors associated with higher and lower COVID-19 vaccination
acceptance among HCWs
Singular studies identified factors related to HCWs’ environmental context and access to
resources which were associated with vaccination acceptance. One study found that student
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nurses who had worked in a healthcare facility during the pandemic were less likely to accept a
COVID-19 vaccine [56]. Another study found HCWs who worked on COVID-19 wards had higher
vaccination acceptance versus those that worked on non-COVID-19 wards [27]. A Canadian
study found that vaccination acceptance was higher among HCWs if financial support (e.g., paid
sick leave) was provided which highlights a key issue at the healthcare organization level [24].
Two studies, including one conducted in Canada, found mistrust towards governments and
public health bodies was associated with lower vaccination acceptance [28,62]. Another study
found HCWs that had trust in government had 1.85 times greater odds of accepting a COVID-19
vaccine versus those indicating mistrust [56]. One Chinese study found that vaccination
intention of social contacts was a barrier to vaccination acceptance among HCWs [29]. Social
influence seems to be a factor that is more frequently being captured since version 1 of this
report. 4 new studies highlighted Social influence factors associated with higher vaccination
acceptance [16,49,61,77]. Perceptions about trust/mistrust among public health agencies and
their overall performance in handling the COVID-19 pandemic were prominent, which is in line
with data focusing on vaccination acceptance in the general public.
Table 3a. Opportunity-related factors associated with COVID-19 vaccination acceptance
among HCWs
TDF Domain (Definition)
Environmental Context and Resources
(What in HCWs environment influence what they do and how do they influence?)
Environmental context
 k=1  Working in a healthcare facility (during the pandemic)
and resource factors
decreased acceptance to vaccinate (ORa=0.63, 95% CI: 0.48associated with lower
0.82) [56]
acceptance
 k=1  Using Facebook as main information source about
anti-COVID-19 vaccination was significantly associated with
an increased risk of vaccine hesitancy (ORa=1.48, 95% CI
1.06-2.07) [26]
Environmental context
 k=1  Resources – relied of reputable information sources
and resource factors
(e.g., Centre for Disease Control website) (ORa=1.51, 95% CI:
associated with higher
1.13-2.01) [19]
acceptance
 k=1  Working on a COVID-19 ward (94%) vs. non-COVID-19
ward (77%) (p<0.01) [27]
 k=1  vaccination acceptance was more likely among HCWs
if direct financial supports (e.g., paid sick days) were provided
(74% vs. 25%, p<0.01) [24]
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k=1  Limited availability (ORa=2.16, 95% CI: 1.46-3.20) and
accessibility (ORa=1.68, 95% CI: 1.14-2.47) to the vaccine
were positively related to vaccine acceptance [77]

TDF Domain (Definition)
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 influence what they do?)
Social influence factors
 k=4  State/government/public health agency/media
associated with lower
mistrust [28,62] [74]
acceptance
o QUAL DATA: "For people of color, there’s rightful
scepticism of things that are pushed by government
and people in power who are generally white men. So,
there’s rightful scepticism so I think that’s where
there’s a lot of this." [39] (see Objective 4)
 k=2  Vaccination practice of social contacts (e.g., if others
refused, they would be tempted to do the same) (OR=0.40,
95% CI: 0.34-0.47) [29]
o Recommendation by family members (ORa=0.48, 95%
CI: 0.28-0.81) was negatively related to vaccine
acceptance [77]
Social influence factors
 k=5  Trust in the government (ORa=1.85, 95% CI: 1.49associated with higher
2.29) [56], public health agencies, and hospitals
acceptance
o Medical students willing to take the vaccine were
more likely to trust public health experts: 'I trust the
information I am receiving about the COVID-19
vaccine from the public health experts': willing group
(93%), hesitant group (66%), p<0.01 [49]
o Rating of the overall management of COVID-19
pandemic in the country (OR=1.21, 95% CI: 1.03-1.41)
[61]
o Rating of the COVID-19 pandemic management from
the public hospitals (OR=1.12, 95% CI: 1.03-1.23) [61]
o Recommendation by health authorities (ORa=1.98,
95% CI: 1.34-2.91) or health facilities (ORa=2.68, 95%
CI: 1.80-3.99) were positively linked to vaccine
acceptance [77]
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o HCWs who agreed to the accuracy of measures taken
by the government to fight COVID-19 were more
likely to accept the COVID-19 vaccine (ORa=2.77; CI
95%: 1.37-5.62) [16]
k=1  Endorsement and testing by colleagues, friends or
family, or political figures significantly influenced the
willingness of HCWs to get vaccinated [68]
k=1  Recommending other people for vaccination was
significantly related factors to a willingness for COVID-19
vaccination [42]

Opportunity-related factors associated with higher and lower COVID-19 vaccination uptake
among HCWs
Among new studies added to version 2 of this report, 1 study looking at vaccination uptake in a
long-term care home reported that common reasons for staff not receiving the vaccine
included staff being off-site during vaccination sessions (37%) which reflects an organizational
barrier that some HCWs may face [72] (see Table 3b).
Table 3b. Opportunity-related factors associated with COVID-19 vaccination uptake among
HCWs
TDF Domain (Definition)
Environmental Context and Resources
(What in HCWs environment influence what they do and how do they influence?)
Environmental context
 UPTAKE k=1  Common reasons for staff not receiving the
and resource factors
vaccine included staff being off-site during vaccination
associated with lower
sessions (37%) [72]
uptake
Environmental context
 Nothing identified to date
and resource factors
associated with higher
uptake
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Motivation-related factors associated with higher and lower COVID-19 vaccination
acceptance among HCWs
One of the most frequently identified determinants of HCWs willingness to receive a COVID-19
vaccine was their beliefs about consequences, specifically beliefs related to vaccine safety,
efficacy, and necessity. Safety concerns centered on the risk of possible adverse events (e.g.,
side effects) [24,30,33,34,40,44,50,56,62,66,67,73,76] and the speed at which vaccines were
being developed [19,24,27,30,44,50,62,67]. Two Canadian studies reported these associations
[24,62].
Four studies found that HCWs questioned to efficacy of COVID-19 vaccines [40,44,56,76].
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
four studies including one from Canada [24,28,44,76]. From the Emotion domain, general fear
about COVID-19 was associated with higher vaccination acceptance among HCWs [31,56].
One consistent finding was that vaccination acceptance was lower in non-physicians such as
nurses [27,30,31,51,54,66], although none of these data were Canadian. Data from the
SafeCare-BC report found 30% of healthcare assistants were ‘unsure’ about vaccination and
nurses were the highest HCW group that would decline vaccination (20% of nurses) [62].
Two studies found that HCWs providing direct care to patients generally [67] and to COVID-19
patients specifically [66] was associated with vaccination acceptance. Interestingly, a Canadian
study found that perceived professional responsibility was associated with higher vaccination
acceptance which could potentially be leveraged at the healthcare organization level [24].
Captured in the Reinforcement domain, past vaccination behaviour (e.g., seasonal influenza
vaccine) was found to be consistently associated with higher acceptance of a COVID-19 vaccine,
including data from one Canadian study [24,31,44,56,76].
Among new studies added to version 2 of this report, concerns and erroneous beliefs about
COVID-19 vaccine safety, efficacy, and necessity were common and associated with lower
vaccination acceptance. For the Reinforcement domain, past seasonal influenza vaccination
remained a consistent predictor of COVID-19 vaccination acceptance, seen in 7 new studies
[16,26,32,37,46,52,59,69].
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Table 4a. Motivation-related factors associated with COVID-19 vaccination acceptance among
HCWs
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?)
Beliefs about
 k=9  Beliefs about rushed vaccine development/insufficient
consequence factors
data developed [19,24,27,30,44,50,62,67]
associated with lower
o ORa=0.39, 95% CI: 0.30-0.52 [19]
acceptance
o ORa=5.10, 95% CI: 3.75-6.94 [24]
 k=6  Beliefs that vaccine not necessary (e.g., feel in good
health, not needed to tackle COVID-19) [24,28,44,76] [60,63]
o ORa=2.12, 95% CI: 1.51-2.97 [24]
o ‘Natural immunity' was independent predictor of
vaccine acceptance (OR=5.80, 95% CI: 4.50-8.29) [60]
o Perceived necessity: 'very good' self‐perception of
own health status was a significant predictor of
COVID‐19 vaccine acceptance, vs. 'very bad' (OR=0.73,
95% CI: 0.57-0.95) [63]
 k=23  Belief about vaccine safety (e.g., side-effects)
[24,30,33,34,40,44,50,56,62,66,67,73,76]
[39,43,46,52,57,59,60,65,74,77]
o ORa=2.44, 95% CI: 1.71-3.48 [24]
o ORa=0.41, 95% CI: 0.23-0.73 [77]
o OR=2.00, 95% CI: 1.39-2.87 [60]
o QUAL DATA: among staff who said that they would
not get the vaccine right away, general concerns
about the safety and effectiveness of the vaccine
were common. These vaccine-related fears were
attributed to the speed of vaccine development and
concerns about long-term adverse effects of receiving
the vaccine [39]
 k=6  Beliefs about vaccine efficacy [40,44,56,76] [68,70]
o OR=7.06, 95% CI: 3.98-12.52) [68]
Beliefs about
 k=4  Belief in vaccine safety [19,29,53] [49]
consequence factors
o (ORa=1.55, 95% CI: 1.12-2.14) [19]
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associated with higher
acceptance









o OR=1.54, 95% CI: 1.35-1.75 [29]
k=2  Belief in vaccine efficacy [19,53]
o ORa=1.54; 95% CI: 1.26–1.88 [19]
k=2 Getting vaccinated will protect patients (ORa=0.44, 95%
CI: 0.31-0.62) [24] [48]
k=3  Getting vaccinated will protect family (ORa=0.21, 95%
CI: 0.15-0.30) [24] [20,48]
k=5  Beliefs about high risk of becoming infected [29,31]
[23,45,75]
o OR=2.10, 95% CI: 1.78-2.43 [29]
o ORa=2.48, 95% CI: 1.93-3.20) [31]
o OR=1.89, 95% CI: 1.33-2.68 [75]
o OR=1.29; 95% CI: 1.03-1.63) [45]
o ORa=5.08, 95% CI 2.22-11.62) [23]
k=1  Vaccine confidence [47]
k=3  Positive attitude towards a COVID-19 vaccine
(ORa=11.49; 95% CI: 5.88–22.46) [51] [32,42]

TDF Domain (Definition)
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?)
Social/professional role
 k=13  Vaccine acceptance higher among doctors vs. nurses
and identity factors
(78% vs. 61% [27]; 61% vs. 34% [54]); intent to delay
associated with lower
vaccination higher nurses vs. doctors (OR=4.14) [30];
acceptance
vaccination acceptance lower among nurses vs. physicians
(ORa=0.57, 95% CI: 0.45-0.73) [31]; vaccination acceptance
doctors vs. nurses/other HCWs (ORa=1.59; 95% CI:1.03–2.44)
[51]; physicians (80%) more likely to vaccinate than nurses
(41%), ancillary services (46%) and allied health professionals
(51%) [66] [16,21,26,52,57,68,75]
o OR=0.70, 95% CI: 0.54-0.90 [75]
o OR=3.62; 95% CI: 1.21-10.78 [68]
o ORa=2.85; 95 CI%: 1.10-7.4 [16]
o Being a non-MD health professional (ORa=1.82, 95%
CI 1.31-2.50) significantly associated with an
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Social/professional role
and identity factors
associated with higher
acceptance














increased risk of vaccine hesitancy [26]
o Vaccination rejection increased significantly among
HCWs not belonging to the medical guild (OR=4.46,
95% CI: 2.08-9.67) vs. non-medical guild (i.e., nursing,
dental, psychology and laboratory personnel). [21]
Healthcare assistants ‘unsure’ about vaccination (30%
unsure), nurses were highest HCW group to say ‘no’ about
vaccination (20%) [62]
k=1  Dietary, housekeeping, and administrative staff were
more likely to intend to vaccinate compared to clinical care
staff including nurse aids and nurses (p<0.01) [73]
k=1  Pharmacists who are managers/owners were more
likely to accept a vaccine (85%) than were pharmacy
technicians (66%) [53]
k=1  When getting vaccinated seen as a professional
responsibility (ORa=0.31, 95% CI: 0.23-0.40) [24]
k=1  Collective responsibility towards the vaccine [47]
k=2  Direct medical care providers (49%) vs. non-direct
care providers (34%) would accept vaccination [67]
o OR=1.44, 95% CI: 1.29-1.61 [46]
k=1  Those working directly with COVID-19 patients
(ORa=1.63, 95% CI: 1.14-2.33) [76]
k=2  Belief that vaccination for COVID-19 should be
mandatory for HCWs
o Participants believing the vaccine should be
mandatory (p<0.01) [32]
o OR=43.65, 95% CI: 24.59-77.50 [59]
k=1  An increase in the unemployment rate within the
dental sector coincides with a rise in willingness for a COVID19 vaccine [79]
k=1  Significantly associated with an increased probability
to get vaccinated against COVID-19: being a physician
(OR=7.27, 95% CI: 2.80-18.90), being member of the nursing
personnel (OR=6.91, 95% CI: 2.63-18.11), being a member of
the paramedical staff (OR=6.91, 95% CI: 2.63-18.11) [61]
k=1  Willingness included an increased pro-socialness index
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score (a measure of responsibility/actions to help or benefit
others) (ORa=7.36, 95% CI 4.16-13.01, p<0.01) [23]
k=1  Paediatric physicians more likely to accept free 80%
effective vaccine vs. physicians in administrative roles
(ORa=3.72, 95% CI: 1.36-10.20) [18]
k=1  Being a pharmacy student vs. medicine student was a
significant predictor of COVID‐19 vaccine acceptance
(OR=2.26, 95% CI: 1.35-3.81) [63]

TDF Domain (Definition)
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?)
Reinforcement factors
 k=4  Not routinely receiving seasonal influenza
associated with lower
vaccinations
acceptance
o Those not having influenza vaccination less than half
as likely to want COVID-19 vaccination [62]
o OR=0.36, 95% CI: 0.18-0.71 [46]
o OR=0.25, 95% CI: 0.13-0.49 [59]
 k=1  HCWs who indicated that they do not know if their
relatives had been diagnosed with COVID-19 were less likely
to accept the COVID-19 vaccine compared with those whose
relatives had been diagnosed with COVID-19 (ORa=0.37; CI
95% 0.15-0.94) [16]
Reinforcement factors
 k=9  Historical influenza vaccination [24,31,44,56,76]
associated with higher
[42,57,74]
acceptance
o ORa=0.52, 95% CI: 0.41-0.68) [24]
o ORa=4.69, 95% CI 3.59-6.11) [31]
o ORa=2.03, 95% CI: 1.47–2.81) [76]
o ORa=2.38, 95% CI: 1.57- 3.59 [56]
o ORa=0.37, 95% CI 0.29-0.48 [26]
o Influenza vaccination in 2019 season (p<0.01) [32]
o OR=2.08, 95% CI: 1.45-2.98 [69]
 k=2  Likelihood of having influenza vaccine [33,34]
 k=1  COVID-19 infection behaviours (i.e. personal
protective behaviour) (OR=2.32, 95% CI: 1.52-3.56)
associated with vaccine willingness [45]
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k=1  Those that had previously paid for a vaccine vs. not
previously paying for a vaccine more willing to accept free
COVID-19 vaccine 80% effective (ORa=2.91, 95% CI: 1.834.64) [18]
k=1  Presence of confirmed COVID‐19 infection in close
social network were the significant predictors of COVID‐19
vaccine acceptance among studied medical students
(OR=0.54, 95% CI: 0.37-0.80) [63]

TDF Domain (Definition)
Emotion
How do they feel (affect) about what they do and do those feelings influence what they do?
Emotion factors
 k=1  Fearing injections (p=0.03) was independent predictor
associated with lower
of vaccine acceptance (OR=1.50, 95% CI: 1.04-2.13) [60]
acceptance
Emotion factors
 k=4  Fear about COVID-19 [31,56]
associated with higher
o ORa=1.58, 95% CI: 1.21-2.07 [31]
acceptance
o ORa=2.15, 95% CI: 1.62-2.84 [56]
o OR=1.56, 95% CI: 1.43-1.70 [69]
o The FC-19S (fear of COVID-19 scale) score received by
those who were willing to get the COVID-19 vaccine
was significantly higher, 19 ± 6.7 (median=18; min
m=7-max=35), than the score received by those who
were not 17.7 ± 6.9 (median=17; min=7-max=35)
(p<0.01) [42]
 k=1  Fear of genetic mutation [40]
 k=1  COVID-19 vaccination acceptance was associated with
greater work stress [47]
 k=1  Willingness to get vaccinated is significantly
strengthened by depression symptoms in the past week
(OR=1.05, 95% CI: 1.01-1.09, p=0.01) [69]
 k=1  Higher scores on COVID-19 related anxiety was
related to vaccine acceptance (OR=1.09, 95% CI: 1.03-1.16)
[78]
TDF Domain (Definition)
Beliefs about capabilities
(Do HCWs think they can (are they confident that they can) and how does that influence
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whether they do it or not? What increases or decreases their confidence?)
Beliefs about capability
 Nothing identified to date
factors associated with
lower acceptance
Beliefs about capability
 k=1  Not concerned about challenges or difficulties in
factors associated with
getting vaccinated [62]
higher acceptance

Motivation-related factors associated with higher and lower COVID-19 vaccination uptake
among HCWs
Similar barriers described above were also identified among studies measuring vaccination
uptake itself (see Table 4b). Tulloch et al. and Schrading et al. reported that concerns about
vaccine development and vaccine safety were reasons for non-uptake [65,72]. Oliver et al.
reported that concerns about vaccine safety continued to predict lower vaccine receipt
(ORa=0.39, 95% CI: 0.28-0.55) [52]. Interestingly, a qualitative study found that among HCW
that had already been vaccinated, many stated that what convinced them to get the vaccine
was the perceived positive impact on their residents or family. For example, one nurse stated:
“I got vaccinated because I don't want my patients to have to keep visiting family through a
window” (p5) [20].
In terms of the domain Social/professional role and responsibility domain, two studies
measured factors associated with COVID-19 vaccination uptake (see Table 4b). Oliver et al.
found that a role in nursing (ORa=0.37, 95% CI: 0.21-0.65), administration (ORa=0.46, 95% CI:
0.26-0.78), or allied and other health professionals (ORa=0.48, 95% CI: 0.27-0.81) remained
significant for decreased odds of vaccine receipt compared to physicians and advanced practice
providers [52]. Additionally, Hall et al. found that uptake was lower among certain hospital
staff, namely those working as a porter, security, or in estates (ORa=0.61, 95% CI: 0.42-0.90) or
midwife (ORa=0.74, 95% CI: 0.57-0.97) [37] [37].
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Table 4b. Motivation-related factors associated with COVID-19 vaccination uptake among
HCWs
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?)
Beliefs about
 k=1  Beliefs about rushed vaccine development/insufficient
consequence factors
data developed
associated with lower
o UPTAKE The most common reasons for staff not
acceptance
receiving the vaccine were: concerns about lack of
vaccine research (37%) [72]
 k=2  Belief about vaccine safety (e.g., side-effects)
o UPTAKE The primary reason for declining a COVID-19
vaccine was concern about vaccine safety (45%) [65]
o UPTAKE Concerns about vaccine safety continued to
predict lower vaccine receipt (ORa=0.39, 95% CI: 0.280.55). Concerns about being experimented on
continued to predict lower vaccine receipt (ORa=0.44,
95% CI: 0.31-0.60) [52]
Beliefs about
 k=1  Getting vaccinated will protect family and patients
consequence factors
o UPTAKE QUAL DATA: Among staff who had already
associated with higher
been vaccinated, many stated that what convinced
acceptance
them to get the vaccine was the effect on their
residents or family. For example, one nurse stated: “I
got vaccinated because I don't want my patients to
have to keep visiting family through a window” [20]
TDF Domain (Definition)
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?)
Social/professional role
 k=1  Vaccine acceptance higher among doctors vs. nurses
and identity factors
UPTAKE A role in nursing (ORa=0.37, 95% CI: 0.21associated with lower
0.65), administration (ORa=0.46, 95% CI: 0.26-0.78),
acceptance
or allied and other health professionals (ORa=0.48,
95% CI: 0.27-0.81) was associated with lower
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acceptance vs. physicians and advanced practice
providers [52]
k=1  UPTAKE Less likely to be vaccinated if worked as a
porter, security, or in estates (ORa=0.61, 95% CI: 0.42-0.90)
or midwife (ORa=0.74, 95% CI: 0.57-0.97) [37]
Nothing identified to date

Social/professional role

and identity factors
associated with higher
acceptance
TDF Domain (Definition)
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?)
Reinforcement factors
 k=1  Not routinely receiving seasonal influenza
associated with lower
vaccinations
acceptance
o UPTAKE Participants were less likely to have been
vaccinated if they had a previous infection (ORa=0.59,
95% CI: 0.54-0.64) [37]
Reinforcement factors
 k=1  Historical influenza vaccination
associated with higher
o UPTAKE Influenza vaccine receipt (ORa=3.57, 95% CI:
acceptance
2.30-5.56) was also associated with a higher odds of
COVID-19 vaccine uptake [52]
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Objective 4: Equity-related factors associated with higher and lower COVID-19 vaccination
acceptance and uptake in HCWs
Equity-related factors and COVID-19 vaccination acceptance and uptake in Canada
Four Canadian studies [24,41,53,62] investigated equity-related factors associated with COVID19 vaccination acceptance. One Canadian report [71] did not assess equity-related factors in
relation to vaccination acceptance. No new Canadian studies looking at equity-related factors
were added to version 2 of this report.
Race, ethnicity and indigeneity
- Desveaux et al. found interaction effect between race/ethnicity and employment setting
such that Filipino HCWs working in continuing care and Caribbean HCWs working in
acute care had lower vaccination acceptance vs. European ethnicity [24].
- The SafeCare-BC report noted that those who identified as East/South Asian were more
likely than Latino and Black respondents to accept a vaccine. Indigenous respondents
were more likely to respond “not sure” [62].
- Among respondents in the SafeCare-BC report who provided reasons for uncertainty or
unwillingness to get vaccinated, East/Southeast Asian respondents were most likely to
cite concerns over side effects while White and indigenous respondents were the most
likely to cite mistrust in government and pharmaceutical companies’ recommendations
[62].
- Desveaux et al. found that mistrust was associated with lower vaccine acceptance but
did not find an interaction between mistrust and race, ethnicity and indigeneity [24].

Equity-related factors and COVID-19 vaccination acceptance and uptake outside of Canada
11 studies (all conduced since vaccine approval, Nov 2020) assessed COVID-19 acceptance
and/or uptake among certain equity-seeking groups [30,35,37,46,52,58,64–67,73]. Only 1 study
assessed determinants based on race/ethnicity [35] (see Table 5). 9 studies were conducted in
the USA and 2 were conducted in the UK [37,72], therefore applicability to Canada is uncertain.
8 studies measured COVID-19 vaccination acceptance [30,35,46,58,64,66,67,73] and 3
measured vaccine uptake [37,52,65].
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COVID-19 vaccination acceptance in HCWs from equity-seeking groups
3 studies [30,64,73] found that White respondents were more likely to accept a COVID-19
vaccine. Savoia et al. surveyed essential workers (61% HCWs) and explicitly examined the
impact of past experiences with discrimination and found that those with a history of racial
discrimination, more than other types of discrimination, are less accepting of COVID-19 vaccine
[64]. 2 studies [66,67] found that some racialized groups expressed more acceptance than
others. For example, Shaw found that Asian respondants (73.8%) and White (58.4%)
respondents were more likely to express vaccine acceptance than other groups [66]. Shekhar et
al. found that vaccine acceptance was lower among Black and Latinx HCWs and that Black,
Native American, Hawaiin, and Pacific Islander HCWs would rather wait to review vaccine safety
data before accepting the vaccine [67]. 1 study found that race, ethnicity and indigeneity were
not associated with accepting a COVID-19 vaccine [58]. Among new studies added to version 2
of this report, Kuter et al. (USA) reported intention to receive a COVID-19 vaccine varied by
race/ethnicity: Asian (74%), White (70%), Hispanic (54%), Black (30%), and multiple/other races
(59%). The likelihood of intending to be vaccinated was lower among HCWs identifying as Black
(OR=0.23, 95% CI: 0.19-0.27), Hispanic (OR=0.51, 95% CI: 0.39-0.67), and those reporting
multiple/other races (OR=0.58, 95% CI 0.47-0.73) versus those identifying as White [46].
Grumbach et al. (USA) reported likeliness of vaccine uptake relative to White respondents was
0.24 (0.10-0.60) for Black respondents, 0.50 (0.31-0.79) for Latinx respondents, 0.37 (0.27-0.51)
for Asian respondents, 0.28 (0.15-0.53) for respondents of other races, and 0.49 (0.29-0.82) for
respondents of multiple races [35]. We were able to map determinants of vaccination
acceptance to the TDF according to race/ethnicity; Beliefs about consequences and Social
influence were represented (see Table 5).

Table 5. Opportunity- and Motivation-related factors associated with COVID-19 vaccination
acceptance among HCWs from equity-seeking groups
TDF Domain (Definition)
Social influences
(What do others do? What do others think of what people do or what they should do? Who
are they and how does that influence what they do?)
Social influence factors
 k=1  Distrust in companies making vaccines was
associated with lower
associated with lower vaccine acceptance [35]
acceptance
o Black (ORa=3.08, 95% CI: 2.00-4.73), Latinx (ORa=1.85,
95% CI: 1.38-2.48), and Asian ORa=1.34, 95% CI: 1.04-
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1.72) expressed more distrust in companies making
vaccines than White respondents.
TDF Domain (Definition)
Beliefs about consequence
(What are the good and bad things that can happen from what people do and how does that
influence whether they’ll do it in the future?)
Beliefs about
 k=1  Concerns over vaccine efficacy was associated with
consequences factors
lower vaccine acceptance [35]
associated with lower
o Black (ORa=2.39, 95% CI: 1.58-3.61), Latinx
acceptance
(ORa=2.04, 95% CI: 1.58-2.64) and Asian (ORa=1.85,
95% CI: 1.51-2.27) respondents reported greater
concern than White respondents [35]
 k=1  Concerns over a rushed approval process
o Black (ORa=2.10, 95% CI: 1.44-3.05), Latinx
(ORa=1.68, 95% CI: 1.34-2.10) and Asian (ORa=1.81,
95% CI: 1.53-2.15) respondents reported greater
concern than White respondents [35]

COVID-19 vaccination uptake in HCWs from equity-seeking groups
Hall et al. found that HCW participants were less likely to have been vaccinated if they were
from Black, Asian, or minority ethnic groups, especially if they were Black (ORa=0.26, 95% CI:
0.21-0.32) or lived in areas of higher deprivation (ORa=0.75, 95% CI: 0.65-0.87) [37]. Similarly,
Schrading et al. reported that the non-Hispanic Black HCWs had the lowest vaccine acceptance
rate of all participants (65%) [65]. Oliver et al. found that COVID-19 vaccination receipt was
lower among Black (58%) compared with White (91%) HCWs; and lower among Hispanic (69%)
compared with non-Hispanic (84%) HCWs. Identifying as Black was associated with a decreased
vaccine receipt (ORa=0.38, 95% CI: 0.24-0.59). Based on free responses/thematic analysis, the
theme of mistrust was identified in only 8% of statements. However, statements aligning with
the theme of mistrust in the vaccine were more frequently cited among HCWs who identified as
Black, and Black HCWs provided reasons for hesitancy more frequently than other racial/ethnic
groups. Participants highlighted the historical medical experimentation on minority groups,
political involvement in the COVID-19 pandemic response overall and in the development and
distribution of the vaccine [52].
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Discussion
Overview
This report details version 2 of our LBSES looking at factors affecting COVID-19 vaccination
acceptance and uptake among HCWs. A total of 64 studies (including 32 new studies added to
version 2 of this report), 6 in Canada, were identified up to Apr 20, 2021.
Almost two thirds of HCW respondents were willing to accept a COVID-19 vaccine (k=58;
median=64%, IQR=46-79%). Among 37 studies conducted in the period since COVID-19 vaccine
approval (spanning Nov, 2020 - Apr, 2021), 58% of HCW respondents were willing to accept a
COVID-19 vaccine (k=37; median=58%, IQR=46-79%). In Canada, COVID-19 vaccination
acceptance rates among HCWs ranged from 57% to 80% (k=6; median=69%, IQR=59-78%)
indicating that a majority of HCWs in Canada want to get the COVID-19 vaccine.
Based on the Capability, Opportunity, and Motivation-Behaviour (COM-B) model [1], a number
of important factors were identified that focused primarily on Opportunity and Motivation.
Capability factors focused on Knowledge; Opportunity factors included Environmental context
and resources and Social influences, and Motivation factors included Beliefs about
consequences, Beliefs about capabilities, Social/professional role and identity, Reinforcement,
and Emotion. These cover 8 of 14 domains of the Theoretical Domains Framework (TDF). These
domains encompassed those identified in version 1 of our LBSES focusing on COVID-19
vaccination acceptance and uptake among the general public which suggests that the same
barriers to COVID-19 vaccinations may apply, regardless of target (e.g., HCW or member of the
public).
A number of important factors were identified that focused primarily on the Opportunity and
Motivation of HCWs to accept a COVID-19 vaccine. Specifically, concerns and erroneous beliefs
about COVID-19 vaccine safety, efficacy, and necessity (captured under Beliefs about
consequences) were common and associated with lower vaccination acceptance and uptake
among HCWs (based on analysis from 4 studies). Mistrust of governments and public health
agencies (captured under Social influences) was associated with lower vaccination acceptance
and routine seasonal vaccination (captured under Reinforcement) was consistently associated
with higher likelihood of vaccine acceptance and uptake. Whilst public health agencies should
ensure that the needs of vaccine hesitant individuals are met, they must also ensure that
motivated individuals (57-80% of Canadian HCWs) are able to access vaccines. As such, it is
important to continue to focus on Opportunity-related barriers (e.g., Environmental context
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and resources) that fall outside of a HCWs control but may impact their vaccination intention
and behaviour.
10 studies reported differences in COVID-19 vaccination acceptance and/or uptake among
equity-seeking groups. There was evidence that racialized respondents (e.g., Black, Latinx, and
Asian) are less likely to express vaccine acceptance/uptake compared to White respondents.
Only 1 of these 10 studies explored determinants of acceptance and/or uptake based on
race/ethnicity [35]. In terms of TDF domains, Concerns about vaccine development (captured
under Beliefs about consequences) and mistrust about companies making vaccines (captured
under Social influence) were more common among Black, Latinx, and Asian versus White
respondents while concerns over safety were identified across groups. Findings from this one
study may help inform strategies and programs addressing the specific needs and concerns of
such equity-seeking groups. Additional research is needed to understand the factors influencing
one’s acceptance and/or uptake of COVID-19 vaccines among equity-seeking groups in Canada
(e.g., perspectives among Canadian indigenous communities are lacking) and globally.
Future directions for research in this area
Although some behavioural domains did not yet emerge as factors associated with COVID-19
vaccine acceptance in HCWs, 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
study [24] to date had used the TDF to inform their survey, which resulted in key insights into
barriers and enablers to vaccination acceptance among Canadian HCWs, many of which
extended what is known. 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. Whilst knowledge is undoubtedly
important, it is usually insufficient as a stand-alone strategy, therefore, additional evidencebased, modifiable barriers must also be considered (cf. recent brief from Ontario COVID-19
Science Advisory Table [81]). There is a need for more research, and in particular Canadian
research, to be conducted among equity-seeking groups to help better inform how best to
support greater vaccination. Assessing barriers and enablers to vaccine acceptance that
racialized groups experience may provide valuable insights into factors driving observed
disparities, especially when considered alongside the COM-B related barriers/enablers that
each racialized group experience to better support each group.
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Future directions for this LBSES
Given that COVID-19 vaccines have been rolling out over the past 6 months, we expect to see
more research to investigate drivers of actual uptake (seen in 4/32 studies added to version 2
of this report), in addition to factors associated with vaccination acceptance. From a
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 [81]. 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.
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-seeking groups may impact barriers and enablers to vaccine
acceptance.
Future planned LBSES
- Identify which strategies/techniques are effective in supporting COVID-19 vaccination
acceptance and uptake among HCWs.
- Identify alignment and gaps between experienced barriers/enablers and currently tested
strategies among HCWs, and any lack of data for certain equity-seeking groups.
- Summarize actionable implications in general for HCWs and in particular among HCWs
serving equity-seeking groups.
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