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Abstract

Background Governments have relied on their citizens to adhere to a variety of transmission-reducing behaviours (TRBs) to
suppress the Covid-19 pandemic. Understanding the psychological and sociodemographic predictors of adherence to TRBs
will be heavily influenced by the particular theories used by researchers. This review aims to identify the theories and theo-
retical constructs used to understand adherence to TRBs during the pandemic within the UK social and legislative context.
Methods A systematic review identified studies to understand TRBs of adults in the UK during the pandemic. Identified
theoretical constructs were coded to the Theoretical Domains Framework. Data are presented as a narrative summary.
Results Thirty-five studies (n=211,209) investigated 123 TRBs, applied 13 theoretical frameworks and reported 50 soci-
odemographic characteristics and 129 psychological constructs. Most studies used social cognition theories to understand
TRBs and employed cross-sectional designs. Risk of sampling bias was high. Relationships between constructs and TRBs
varied, but in general, beliefs about the disease (e.g. severity and risk perception) and about TRBs (e.g. behavioural norms)
influenced behavioural intentions and self-reported adherence. More studies than not found that older people and females
were more adherent.

Conclusions Behavioural scientists in the UK generated a significant and varied body of work to understand TRBs during
the pandemic. However, more use of theories that do not rely on deliberative processes to effect behaviour change and study
designs better able to support causal inferences should be used in future to inform public health policy and practice.
Prospero Registration CRD42021282699.
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Introduction

Governments have relied on their citizens to adhere to a vari-
ety of transmission-reducing behaviours (TRBs) to suppress
Covid-19 transmission. TRBs such as physical distancing,
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face covering and hand hygiene are critical for suppressing
the spread of infectious diseases [1, 2], and governments
either mandated or recommended these behaviours at differ-
ent times over the course of the Covid-19 pandemic. Under-
standing the sociodemographic and psychological deter-
minants of adherence was key to public health’s efforts to
contain the pandemic. Thus, behavioural science theory and
empirical evidence for understanding human behaviour and
behaviour change had an important role in the worldwide
efforts to stem the spread of Covid-19. Infectious disease
remains one of the world’s greatest threats to human and
animal life, the environment, local communities and econ-
omies [3]. Therefore, there is utility in understanding the
response of behavioural science to the Covid-19 pandemic
with a view to being better prepared to deliver that science
to support public health agencies. The following are critical
questions: Which theories did behavioural scientists apply
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and not apply to understand TRBs? What research meth-
ods were used? How was the general population stratified?
Was the evidence base generated during the pandemic suf-
ficient and available for rapid application by public health
colleagues? Answers to these questions will enable the dis-
cipline to reflect on its response to the pandemic and to plan
for its response to subsequent waves of the current pandemic
and the emergence of novel pandemics in the future.

Theory and empiricism are important for understand-
ing behaviour. In the context of understanding behaviour and
behaviour change, theory represents knowledge about factors
that mediate and moderate behaviour as well as the hypotheses
about what human behaviour is and what influences behaviour
[4]. A recent review of the application of behaviour change
theories within an infectious disease and emergency response
context identified the three most commonly cited theories, spe-
cifically, the Health Belief Model (HBM), the Protection Moti-
vation Theory (PMT), and the Theory of Planned Behaviour
(TPB) [5]. These models/theories emphasise the influence of
cognitive processes on behaviour. The HBM has four cognitive
constructs: (i) perceived susceptibility which refers to perception
of risk or vulnerability to a health threat; (ii) perceived sever-
ity which refers to perception of the seriousness of the health
threat; (iii) perceived benefits which refers to perceived efficacy
of a behaviour to prevent or reduce the threat of illness; and (iv)
perceived barriers which refers to perception of the negative
consequences associated with the behaviour to prevent/reduce
the threat of illness [6]. According to PMT, behaviours are influ-
enced by two cognitive processes which are threat appraisal and
coping appraisal [7]. Factors comprising the threat-appraisal
process are perceived severity of the health threat and perceived
vulnerability to the health threat; factors comprising the cop-
ing-appraisal include response efficacy, which is the belief that
a behaviour will work to reduce the threat, and self-efficacy,
which is the perceived ability of being able to actually do the
behaviour to ward off the threat [7, 8]. According to the TPB,
human behaviour is guided by three beliefs: (i) beliefs about
the likely consequences of the behaviour (behavioural beliefs);
(i1) beliefs about the normative expectations of others (norma-
tive beliefs); and (iii) beliefs about the presence of factors that
may facilitate or impede performance of the behaviour (con-
trol beliefs or self-efficacy) [9]. There are, however, at least 83
theories of human behaviour and behaviour change with around
1659 overlapping constructs [10] that, as illustrated by the HBM,
PMT, and TPB, share similar, if not identical, constructs. The
Theoretical Domains Framework (TDF) was produced in order
to make these behavioural theories and constructs more accessi-
ble by grouping key constructs under broad theoretical domains.
The TDF synthesises 128 theoretical constructs from 33 behav-
ioural theories and comprises 14 theoretical domains covering
84 theoretical constructs [11]. It provides a theoretical frame-
work through which to view the cognitive, affective, social and
environmental influences on behaviour.

@ Springer

Variation in behaviour has implications when tailoring pub-
lic health policies, and so it is imperative to understand fac-
tors that can explain any behavioural variation. An example
of the importance of the gathering of country-specific empiri-
cal evidence for understanding behaviour during the Covid-19
pandemic is demonstrated in a study reporting differences in
behavioural adherence by geographical region [12]. This review
focusses on research conducted in the UK, which represents
a specific context that experienced higher Covid-19-related
deaths in the first wave of the pandemic relative to other Euro-
pean countries [13]. The objectives of the study were:

1. To list the authors and describe the aims, design, sam-
ple and date when data were collected of studies about
TRBs during the Covid-19 pandemic in the UK

2. To assess study quality

3. To describe behavioural theoretical frameworks inform-
ing studies

4. To describe psychological and sociodemographic varia-
bles investigated and identify which were associated with
transmission-reducing behaviour and behaviour intention

5. To summarise current knowledge and understanding of
behaviours and identify gaps in evidence

Method
Design

The study design was a systematic review of the literature reg-
istered on Prospero (CRD42021282699). The research team
included six behavioural scientists from the Covid-19 Health
Adherence Research in Scotland (CHARIS) project (CD, DD,
GH, MJ, MM, JD) and an information specialist (RP).

Eligibility Criteria

Eligible studies were about the TBRs of the UK general
public during the Covid-19 pandemic, published before 3
September 2021, and included people of any age, gender and
ethnicity. Studies about sub-groups of the population, for
example, older people, were included if the setting (context
for behaviour) was for the general population. Studies about
behaviours of clinical populations and research conducted
in specific settings such as students in schools and people
in hospitals and care homes were excluded. Studies had to
report levels of adherence to TRBs/intention and/or psycho-
logical and sociodemographic predictors of TRB/intention.
Studies about vaccination were excluded because vaccination
is an invasive procedure (i.e. a medical procedure that invades
(enters) the body, usually by cutting or puncturing the skin
or by inserting instruments into the body) whereas the other
behaviours are non-invasive. Studies about shielding were
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excluded because it is a behaviour that only applied to a sec-
tion of the general population. Epidemiological modelling
studies, protocols, service evaluations and qualitative stud-
ies were excluded. Studies that were conducted in several
countries were included if UK data were reported separately.
Articles had to be available in the English language (see Sup-
plementary File Table S1).

Information Sources and Search

The search was conducted on 3 September 2021, and reported
in line with the PRISMA statement [14]. Searches were car-
ried out by an information specialist (RP) in OVID (Embase,
Medline, PsychInfo), SCOPUS, Ebsco CINAHL and Psyarxiv
(all searches in Supplementary File 2). Search results from
the electronic databases were exported to an Excel file and
Endnote referencing management tool. Duplications were
identified during the screening process and removed.

Article Selection

Two researchers (GH, CD) screened titles and abstracts of
the records retrieved. All papers included by both reviewers
were brought forward for full-text review. For papers that
were only identified for inclusion by one of the reviewers, a
third reviewer (DD) decided if it was to be brought forward
for full-text review. Full texts of the remaining included
articles were then obtained, independently reviewed and
checked for eligibility by two researchers (GH, DD) who
resolved any disagreement by consensus (percentage agree-
ment was 75%).

Data Extraction

Data extraction forms were created using Microsoft Excel.
Data extracted were as follows: study date, title, aim, design,
location, sample, period of data collection, TRBs investigated,
theory applied, psychosocial and sociodemographic variables
included in the analysis to determine associations with behav-
iour and theoretical frameworks/models informing the study.
Three researchers (GH, MM, JD) independently extracted
data, and any disagreements were resolved via consensus. If
the study included univariate and multivariate regression anal-
yses of associations between psychosocial/sociodemographic
variables and TRBs, then only the adjusted results of the final
regression model were extracted. After data extraction, two
researchers (MJ, GH) independently categorised psychologi-
cal variables to one or more of the 14 theoretical domains
within the theoretical domains framework [11]. Disagree-
ments were less than 10% and were resolved by consensus dis-
cussion between MJ and GH. For example, if a study assessed
the influence of risk perceptions and self-efficacy on TRBs,
then the study was listed under domain six, ‘beliefs about

consequences’, and domain four, ‘beliefs about capabilities’.
One researcher (GH) collated behaviours into one of two types
as identified in previous pandemics: ‘avoidant behaviours’,
which were defined as interpersonal behaviours concerned
with proximity to other people, or ‘preventive behaviours’,
which were defined as personal behaviours concerned with
proximity to the virus [10].

Quality Assessment

The Appraisal tool for Cross-Sectional Studies (AXIS) [15]
was used to assess study quality by three researchers inde-
pendently (GH, MM, JD). The tool assesses the introduction,
methods, results and discussion with 19 items. All articles
scored highly on all items but sampling. Hence, we report
the 10 items relating to sampling.

Data Summary and Synthesis

High levels of heterogeneity precluded statistical pooling.
Therefore, the Synthesis without meta-analysis in systematic
reviews: reporting guideline [16] guided the narrative summary.

Results
Study Selection

The search identified 4679 articles; 1873 duplicates were
removed; 2695 articles did not meet the eligibility criteria.
After the screening of titles and abstracts, 111 papers were
brought forward for full-text assessment for eligibility. After
full-text screening, 35 papers were brought forward for data
extraction (Fig. 1).

Quality

The general finding from the quality appraisal is that risk of
sampling bias was high (Supplementary File 1 Table S2).
Twenty-four (68%) studies used existing participant panels
of market research companies to recruit respondents using
applied non-probability quota sampling. Few reported the
response rate, non-responders, representativeness or respond-
ers not included in the analysis.

Design of Studies

Thirty-five articles reported the levels of adherence to TRBs/
intentions and/or sociodemographic and/or psychological con-
structs associated with adherence (Table 1). The total sample
size of all studies was 211,209 (range, 130-53,880). Fifty-four
percent (n=19) were cross-sectional studies, and 17% were
repeated cross-sectional studies (n=6). Twenty-seven (77%)
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Fig. 1 PRISMA flowchart. 'The
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T e Not relevant type of methodology
Té Studies included in review (n=14)
- (n=35) e UK results were not reported
separately if an international study
) (n=4)
e Duplicate (n=11)
Total excluded (n=76)

were UK studies including people from one or more of the
devolved nations. The majority (77%) were conducted during
the first wave of the pandemic when the UK was in lockdown
(23 March 2020 to 30 May 2020) [17]. Figure 2 highlights
key milestones in England (chosen because it is the UK nation
with the largest population) over this period and shows that
studies took place during or in between lockdowns.
Thirty-two (91%) studies investigated adherence to
behaviours to reduce viral transmission (TRBs) and nine
studies investigated TRB intentions (including four studies
that also measured adherence to TRBs). Below, we use TRB
when citing studies that report behaviour only, intentions
when citing studies that report intentions only and TRB/
intentions when citing studies that report behaviour and/or
intentions. Twenty-two (63%) reported associations between
sociodemographic constructs and TRBs/intentions, and 24

@ Springer

(68%) between psychological constructs and TRBs/inten-
tions (Supplementary File 1 Table S3).

Behaviours

One hundred and twenty-three different TRBs were investi-
gated (Table 2). TRBs most frequently investigated during
the first wave of the pandemic were two avoidant behaviours
that were social gatherings and leaving the house and two
preventive behaviours that were hand hygiene and face cov-
ering. Nineteen studies (51%) investigated nine behaviours
relating to social gatherings (avoidant behaviour) which
were avoiding crowds, social events/activities, places where
large group of people come together, social gatherings of
more than 20 people, restricting visitors, not being in a room
with 10 people, not meeting family members you do not live
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March | © 26th March lockdown measures legally come into force.

« 23 March, Prime Minister Boris Johnson, announces the first lockdown in the UK, ordering people to “stay at home”.

These new rules to take effect on Wednesday 13 May 2020.

* The UK government set out its plan to return life to as near normal. People were permitted to leave home for outdoor recreation in parks and to exercise more than once a day.

May * 10th May, Prime Minister, says that people who cannot work for home should return to the workplace but avoid public transport

* Phase re-opening of schools in England

litha « 15th June, Non-essential shops re-open in England

o 4th July, Re-opening of pubs, restaurants, hairdressers

N\ *Face coverings mandatory in shops and supermarkets from 24 July
July

« 31 August, “Eat out to help out” scheme begins in UK
* 14 August, Re-opening indoor theatres, bowling alleys and soft play
August

* 14 September “rule of six” — indoor and outdoor social gatherings above six banned in England.
« 227 September, Prime Minister announces new restrictions, including 10pm curfew for hospitality sector

*315t October, PM announces a second lockdown for England

« 5th November, Second national lockdown comes into force in England

* Second lockdown ends after 4 weeks and England returns to a stricter three-tier system

NS N N N N Y N T N S N

Fig.2 Main changes in lockdown restrictions, March 2020-December 2020. Data from Institute for Government: https://www.instituteforgovernment.

org.uk/charts/uk-government-coronavirus-lockdowns

with, not meeting friends you do not live with and not visit-
ing/meeting family or friends you do not live with; sixteen
studies (46%) investigated 27 behaviours relating to leaving
the house (avoidant behaviour), seventeen (47%) investi-
gated 16 behaviours relating to hand hygiene (preventive
behaviour) and 14 (37%) investigated five behaviours relat-
ing to face covering (preventive behaviour). One of the least
studied behaviours was Covid-19 testing (n=3 studies, 8%),
which is probably because most of the studies included in
this review were conducted prior to the introduction of ‘test
and trace’ in England and its equivalent in other UK nations.

Sociodemographic Associations with Behaviour

Fifty sociodemographic independent variables were
included in the analyses to determine their association with
TRBs/intentions. Twenty (57%) studies investigated gender,
20 (57%) age, 11 (31%) ethnicity, 10 (28%) employment and
10 (28%) education (Table 3). There is no clearly consistent
pattern of statistically significant association; out of the 20
studies that investigated gender, 11 (55%) studies found that
females were more adherent than males; out of the 20 stud-
ies that investigated age, 11 studies (55%) found that older

people were more adherent than young people; out of the 11
studies that investigated ethnicity, 9 (82%) studies did not
find any differences and 2 (18%) studies found that people
of white ethnicity were more adherent; out of the 10 studies
that investigated employment, 6 (60%) studies did not find
any differences and 3 studies (30%) found that people who
were not working/not working full time were more adher-
ent; and out of the 10 studies that investigated education, 6
(60%) studies did not find any difference, 2 (20%) studies
found that people with poorer education were more adherent
and 2 (20%) studies found that people with greater education
(for example, educated to degree level) were more adherent
(Supplementary File 1 Table S4).

Behaviour Theoretical Frameworks

Fifteen studies (43%) were explicitly informed by a behav-
ioural theoretical framework/model (Table 4). The most
common were Protection Motivation Theory (n=5) and the
Theory of Planned Behaviour and its derivative, Reasoned
Action Approach (n=5), which focus on the influence of
cognitive processes on behaviour.

@ Springer
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Table 3 Sociodemographic independent variables included in the analysis to determine associations with TRBs/intentions

Socio-demographic variables Studies Total
Gender® Armitage, Atchison, Bacon, Dixon, Eraso®, Eraso®, Fujii, Galasso, Hills, Jain, Lawson, Margraf, 20
Norman, Schuz, Smith?, Smith®, Woelfert, Wright®, Juanchich, Raihani
Ethnicity Armitage, Atchison, Dixon, Dowthwaite, Eraso?, Eraso®, Hills, Norman, Schuz, Smith®, Wright* 11
Age Armitage, Atchison, Bacon, Dixon, Dowthwaite, Eraso?, Eraso®, Fujii, Hills, Jain, Lawson, Margraf, 20
Norman, Schuz, Smith?, Smith®, Woelfert, Wright?®, Juanchich, Raihani

Employment Armitage, Atchison, Dixon, Eraso?, Eraso®, Hills, Jain, Smith?, Smith¢, Wright? 10
Education Atchison, Eraso?, Eraso®, Hills, Maher, Smith?®, Smith®, Woelfert, Wright?, Juanchich 10
Area deprivation Dixon, Eraso®, Eraso?, Hills, Norman, Schuz, Smith?, Smith® 8
Adults in household Dixon, Eraso?, Eraso®, Fujii, Hills, Smith?, Smith®, Wright* 8
Children Dixon, Margraf, Smith?, Smith®, Wright? 6
Physical health® Dixon, Eraso?, Eraso®, Hills, Margraf, Smith?, Smith®, Wright?, Raihani 9
Mental health! Bowman, Fujii, Margraf, Wright?, Wright® 5
Covid-19 status® Bacon, Dixon, Smith?, Smith®, Smith® 5
Location® Atchison, Dixon, Fujii, Smith?, Smith®, Woelfert, Wright* 7
Housing tenure Atchison, Dixon, Eraso?, Eraso®, Hills 5
Social status Bacon, Maher, Margraf, Smith?, Smith® 5
Finance? Atchison, Fujii, Maher, Woelfert, Wright®, Juanchich 6
Marital status Atchison, Margraf, Smith®, Smith® 4
English first language Eraso®, Eraso?, Hills 3
Religion Eraso®, Eraso®, Hills 3
Neighbourhood? Margraf, Smith®, Wright* 3
Pet ownership Smith? 1
User of public transport Fujii 1

2All studies used the term ‘gender’ except Atchison, Fujii, Norman and Schuz who used the term ‘sex’

bPersonal income, household income, savings, hardship (n=4)

‘UK nation, region of country, urbanity/rurality (n=3)

dLiving environment, number of rooms in dwelling, outside space, neighbourhood social capital, neighbourhood attachment, neighbourhood sat-

isfaction, available neighbourhood space, neighbourhood crowding (n=38)

®Medical condition associated with vulnerability to Covid-19, Covid-19 risk group due to older age or medical condition, living with someone
who is vulnerable, shielding status, shielding due to pre-existing condition, a family member shielding, home for other reason than shielding,
long-term conditions, physical health state, underlying health issue affecting day-to-day life (n=10)

Psychiatric condition, anxiety, depression, mental health state (n=4)

£Self or member of household with symptoms for Covid-19, have or had Covid-19, self or someone close tested positive for Covid-19, if self-isolating,

if believed had Covid (n=5)

Psychological Associations with Behaviour

One hundred and twenty-nine psychological constructs were
measured to determine if there was an association with TRBs/
intentions. The TDF domains ‘social influences’ and ‘beliefs
about consequences’ were the most investigated behavioural
theoretical domains (listing 42 and 35 constructs and inves-
tigated by 17 and 15 studies, respectively) (Supplementary
File 1 Table S5). No studies investigated the theoretical
domains ‘reinforcement’ or ‘optimism’. Only the ‘intentions’
domain was consistently positively associated with adher-
ence to TRBs with all five studies reporting an association
with adherence to TRBs (Table 5). Intention was associated
with physical distancing [18-20], hand hygiene [18-20], face

@ Springer

covering [18, 20] and leaving the house (e.g. only leaving
the house for permitted reasons such as essential shopping)
[19-22]. There was no clear pattern of association between
any of the other TDF theoretical domains and adherence to
TRBs/intentions. One reason for a lack of a clear and con-
sistent pattern is that studies investigated different constructs
categorised under the same theoretical domain and found
that some constructs were positively associated with TRBs/
intentions and others were not. Another reason is that studies
found that a construct was associated with some behaviours
but not others. We illustrate the inconsistent pattern of results
by reporting the results of those studies that were categorised
under the TDF theoretical domain ‘social influences’, which
was one of the most investigated domains. Further details
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Table 4 Theoretical frameworks/models informing studies

Theory/no theory Study

No theory used

Atchison, Bowman, Dowthwaite, Fujii, Galasso, Jain, Juanchich, Keyworth,

Lawson, Maclntyre, Maher, Perotta, Raihani, Schneider, Shiina, Smith?, Smith®,
Woelfert, Wright®, Wright®

COM-B
Reinforcement sensitivity theory of personality Bacon
Common sense self-regulation model Dixon

Reasoned Action Approach

Protection Motivation Theory
Social Cognitive Theory Dixon
Social Ecological Theory

Theory of Planned Behaviour

Rational thinking style Swami
Affect infusion model Krekel
Mood maintenance model Krekel
Dual processing model Gould

Armitage, Lewis
Dixon, Norman, Schuz
Dixon, Hills, Jorgensen, Margraf, Smith?

Eraso?, ErasoP, Hills
Eraso?, Hills

about associations between theoretical constructs and TRBs
are available in Supplementary File 1 Table S6.

Illustration: Social Influences
Several studies examined the relationship between descrip-

tive/behavioural norms (others engage in the behaviour) and
adherence to TRBs but the evidence is inconsistent. One

study found no association between behavioural norms and
physical distancing, leaving the house and hand hygiene
[36] while another found an association between descrip-
tive norms and face covering but not for physical distancing
and hand hygiene [18]. For injunctive norms (others approve
of the behaviour), while two studies found no association
with physical distancing, leaving the house and hand hygiene
[36, 39], another found that beliefs about friends and family

Table 5 Number of studies reporting an association between a TDF theoretical domain and TRBs/intentions

Number of studies

Theoretical domain

Investigating a construct
within the theoretical domain with intention/behaviour

Reporting an association Not reporting an association

with intention/behaviour?

1. Knowledge

2. Skills 3
3. Social/professional role and identity 7
4. Beliefs about capabilities 10
5. Optimism 0
6. Beliefs about consequences 15
7. Reinforcement 0
8. Intentions 5
9. Goals 1
10. Memory, attention and decision processes 2
11. Environmental context 6
12. Social influences 17
13. Emotion 4
14. Behavioural regulation 2

o Personality

5 4
3 1
3 6
10 7
14 9
5 0
1 0
1

3 5
13 10
4 0
1

2 0

e Personality is not one of the fourteen TDF domains, and so we have added it as a domain

#The number of studies reporting and not reporting an association with behaviour may not sum to the total number of studies investigating a con-
struct in the domain because a study may report that a construct was associated for one behaviour but not for another behaviour or had measured
several constructs that were categorised under the same domain and one construct was associated with behaviour/intentions and another was not

@ Springer
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disapproval were associated with the behaviour leaving the
house in people who had Covid-19 symptoms in the house-
hold but not if the household had no symptoms [23], and
yet another study found associations with leaving the house
to meet family and friends but not for other reasons [25]. A
related study found injunctive norms were related to inten-
tion to leave the house but not to the actual behaviour [28].

Few studies investigated social support. Three studies
from the same project found that people’s perceptions of
support from a special person and family was not associated
with self-isolating and leaving the house [21, 22, 24], but
perceptions of support from friends [22] and community
[21] were associated: people with lower perceived social
support from friends and the community were more adherent
[21]. People giving help to someone outside of their house-
hold were less adherent to TRBs than those not giving help
[25], while people receiving help from someone outside
their household [26] were less likely to leave the house. One
study found that people with more social contacts and lower
loneliness were more adherent to TRBs [25].

More studies than not found that trust in public institutions
was associated with behaviour/intentions. People with higher
trust in science [27], confidence in government [21, 25, 28]
and confidence in the health system [25] were more adherent
than people who had lower trust in the TRBs self-isolating,
leaving the house, physical distancing and hand hygiene.
However, in two studies from the same project [22, 24], trust
in government was not associated with self-isolating and
leaving the house behaviours. Trust in government was also
associated with intentions to get Covid-19 testing but not with
the behaviour leaving the house [29]. Another study found
that people’s perceptions of being supported, well-informed
and taken seriously by the government were not associated
with adherence to government instructions [30]. Two studies
investigated belief in the credibility of sources of information;
it was associated with greater likelihood of wearing a face
covering [31] but not with adherence to government instruc-
tions relating to Covid-19 protection behaviours [30]. One
study found that people with more social contacts and lower
loneliness were more adherent to TRBs [25].

In sum, some behaviours were associated with some indi-
ces of social influence but there was no consistent pattern
over different constructs or different behaviours and patterns
were different for people with different social contacts or
experience of Covid-19.

Discussion
Key Findings

In total, 123 different TRBs were measured in 35 UK studies.
TRBs most frequently investigated during the first wave of

@ Springer

the pandemic were two avoidant behaviours: social gather-
ings and leaving the house, and two preventive behaviours:
hand hygiene and face covering. Investigation of these behav-
iours is not surprising because these behaviours were either
mandated (not leaving the house during lockdown except
for essential reasons such as shopping) or recommended
(hand hygiene) by UK governments, and it was not until 30
December 2020 that the Medicines and Healthcare products
Regulatory Agency approved the Oxford AstraZeneca vac-
cine for use in the UK. The majority were UK-wide stud-
ies with seven studies explicitly referring to the inclusion of
participants in all four nations. Given that health policy is a
devolved issue then research conducted in all parts of the UK
was necessary and recognised by UK behavioural scientists.

The two most commonly investigated sociodemographic
variables were age and gender. Fifty-seven percent of studies
included a measure of age and gender and 31% a measure of
ethnicity, highlighting gaps in evidence of population-level
adherence to TRBs. Half of the studies that included these
variables found an association with behaviour/intentions.
It is uncertain why findings are equivocal and why some
studies investigating age and gender produced null findings,
but it may be because the relationship varies by the type
of behaviour or it may be due to sampling bias or how the
behaviour is defined and measured. Studies conducted in
other countries have found a positive association between
female gender and older age and adherence to TRBs dur-
ing the Covid-19 pandemic [32-39] and previous pandem-
ics [40]. These sociodemographic differences in behaviour
may be explained by gender- and age-related differences in
the psychological predictors of behaviour during the Covid-
19 pandemic. A study conducted in the USA, for instance,
found that older people expressed higher trust in government
Covid-19 information sources compared to young people
[41]. Similarly, a study conducted in Pakistan found that
risk perception was higher in females and that more females
adhered to government rules than men [42].

The majority of studies used a cross-sectional study design,
commissioned a marketing research company that applied the
method of non-probability quota sampling and investigated
self-reported behaviour. These characteristics of studies are
likely a reflection of the need to set up and conduct studies
as rapidly as possible in order to produce evidence that could
inform policy. A limitation of the cross-sectional study design
is that because TRBs and predictor sociodemographic and
psychological variables are simultaneously assessed, it is not
possible to establish a true cause and effect relationship. Self-
reported behaviour also has limitations; a recent systematic
review found self-report over-estimating observed adherence
of TRBs by up to a factor of five in some settings [43].

The two most common behavioural theories used were
Protection Motivation Theory and the Theory of Planned
Behaviour/Reasoned Action Approach. In total, 129 different
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psychological constructs were measured. The two most com-
mon domains investigated from the TDF were ‘social influ-
ences’ and ‘beliefs about consequences’. A scoping review of
84 international studies about predictors of ‘social distanc-
ing’ behaviour also applied the TDF and found that ‘environ-
mental context and resources’ was the most coded theoretical
domain and that the construct most frequently coded under
this domain was ‘personality trait’ [44]. The scoping review
categorised sociodemographic constructs under the envi-
ronment theoretical domain. While sociodemographic con-
structs highlight who adheres, only psychological constructs
can explain why people adhere, which is why we chose not
to categorise sociodemographic variables as a behavioural
theoretical domain. However, both reviews suggest that there
are important gaps in the theoretical domains measured,
including’optimism’, ‘goals’, ‘reinforcement’ and ‘behavioural
regulation’. Lack of measurement of constructs within these
theoretical domains means our understanding of the role of
these constructs in adherence to TRBs during the pandemic
within the UK context is limited.

Our review suggests that there is consistent evidence (from
five studies) that people with higher intentions to perform
a behaviour reported performing a behaviour compared to
people with lower intentions. Therefore, this review and stud-
ies conducted elsewhere [45] found evidence of a positive
association between intentions and behaviour. This confirms
decades of previous research that has demonstrated a rela-
tionship between intentions and behaviour; a meta-analysis of
10 previous meta-analysis (422 studies in total) for example,
found a large sample-weighted average correlation between
intentions measured at one time-point and measures of behav-
iour taken at a subsequent time-point (r, 0.53) [46].

This current review of UK data together with the broader
international literature have found that people’s beliefs about
the Covid-19 disease and about the TRBs themselves predict
behaviour [32, 36, 47-49]. Studies reported in this review
show that the UK general public were motivated to change
their behaviour because they wished to avoid the negative
consequences of the Covid-19 disease on themselves, their
family and friends and wider society and believed that the
consequences of actually performing preventive and avoid-
ant behaviours would be beneficial. Hence, beliefs about
disease and about behaviour were important motivational
factors during this, as well as previous pandemics [40].

The review found that there is inconsistent evidence that
‘social influences’ are associated with behaviour but there is
no clear explanation for these inconsistencies; it may be due
to sampling bias and how different constructs were defined
and measured. However, more studies than not found a posi-
tive association between people’s trust in public authorities
and behaviour adherence, and more studies than not found
that people’s beliefs about the consequences of the Covid-
19 disease and their beliefs about the consequences of the

behaviours for self, family and friends, and wider society
were positively associated with behaviour/intentions. The
results of studies about the relationship between control
beliefs and behaviours / intentions were inconsistent.

Beliefs about the Covid-19 disease (e.g. Covid-19 is very
contagious) and beliefs about the effectiveness of behav-
iours to prevent disease transmission and severity are, how-
ever, not sufficient to change behaviour. Beliefs alone do
not inevitably translate into actual behaviour change; that
is, people intend to act, but fail to realise their intentions
(this is typically referred to as the ‘intention-behaviour
gap’ [50]). The Health Action Process Approach (HAPA)
conceptualises beliefs as pre-intentional motivational pro-
cesses that contribute to behavioural intention and represent
proximal and distal determinants for developing an intention
to change behaviour [51]. The HAPA proposes a volitional
phase, when a person’s intention is translated into actual
behaviour via self-regulatory strategies (i.e. behavioural
regulation) such as action planning and goal-setting. This
review however, found a gap in evidence; while UK behav-
ioural scientists have advanced understanding about what
beliefs predict behaviour during the first two waves of the
pandemic in the UK, there is a notable lack of evidence
regarding the TDF theoretical domain ‘behavioural regula-
tion’. Studies conducted elsewhere have investigated this the-
oretical domain; a study conducted in Belgium for instance
found a positive association between action planning and
behaviour adherence during the current pandemic [45]. This
review also found lack of evidence about the TDF theoreti-
cal domain ‘reinforcement’, which includes incentives and
punishments and sanctions. Yet, in the UK, a legal duty to
self-isolate came into force during the second wave of the
pandemic with fines for those breaking the rules starting at
£1000 and increasing up to £10,000 for repeat offenders (the
punishment incentive) in contrast to the incentive of £500 for
people on lower incomes who have lost income as a result of
having to self-isolate [52]. Studies conducted elsewhere sug-
gest that intention to self-isolate was associated with beliefs
about financial compensation [53]. Clearly, reinforcement
processes played a role in TRBs such as self-isolation, but
this was not examined within the academic literature.

Limitations of the Review

This review was conducted in line with an a priori protocol,
and we provide sufficient detail in this manuscript for the
purposes of transparency and replicability. However, there are
a number of limitations which constrain our ability to draw
firm conclusions about determinants of behaviour. We relied
on electronic databases to identify studies which means that
there is a risk of publication bias although we did include non-
peer-reviewed articles published in PsyArXiv. We appraised
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the quality of evidence, highlighting risk of sampling bias
and treated all evidence as valid for the purposes of the narra-
tive synthesis. The heterogeneity in the predictors and TRBs
measured and the measures used to assess predictors and
TRBs precluded meta-analyses that could have confirmed or
refuted the conclusions drawn from our narrative synthesis.
Internationally agreed definitions and methods for categoris-
ing pandemic behaviours, sociodemographic and psychologi-
cal constructs are required so that the findings of individual
studies and evidence synthesises can be directly compared,
thereby making behavioural research easier to translate into
public health policy and practice. We used the TDF to clas-
sify psychological constructs, but research teams vary in how
these constructs are interpreted, investigated and classified.
Similarly, we encountered several challenges when comparing
the findings of individual studies because of the application of
different definitions and measures for both sociodemographic
and psychological variables for example, the use of differ-
ent age bands and measures of risk perception. This review
includes UK studies primarily conducted in the first wave of
the pandemic and therefore may not be relevant to current
and future waves or other countries. Nonetheless, some find-
ings corroborate behavioural theory as well as pre-pandemic
research conducted about other behaviours.

Conclusions: Implications for Future UK
Public Health Interventions

There is a need for rapid interventions to support people
to maintain their preventive and avoidant behaviour during
pandemics. These interventions are best informed by theory-
based empirical studies. Despite some of the limitations of
the 35 included studies, this review suggests that in the UK
some people may increase adherence from interventions
designed to shift beliefs about the Covid-19 disease and
about the effect of behaviours on self, family and society.
Research teams need to address important gaps in evidence
such as lack of understanding of behavioural regulation,
the effectiveness of reinforcement strategies on behaviour
and study designs better able to support causal inferences.
Behavioural scientists may have more direct impact on pub-
lic health policy and practice if there was consensus on defi-
nitions, methods and a core set of outcome measures so that
a meta-analysis of psychological determinants of behaviour
during a pandemic that is actionable can be presented to
public health agencies. There is a greater need for academic
behavioural scientists and public health agencies to formally
collaborate. Building relationships now may help us be bet-
ter prepared for future pandemics.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s12529-023-10171-4.
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