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Health communication has relevance for virtually
every aspect of health and well-being, including
disease prevention. This review explored the
effectiveness of communications in enhancing the
adoption of or adherence to behavioural interventions
(non-pharmaceutical interventions (NPIs)) related
to COVID-19. The review takes the UK as a case
study and focuses on self-reported behaviours (e.g.
social distancing). It also reviews the psychosocial
determinants of adherence. Searches were conducted
using PubMed, Scopus, CINAL, ASSIA and iCite
databases. Eleven thousand five hundred records
were identified and 13 were included in the final
sample. Included studies suggest that NPI adoption
or adherence was generally high, and communication
had significant impacts, with key themes including
clarity and consistency, trust and control. Based on
the evidence in this review, features of effective
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communication in the context of NPI adoption or adherence are (i) information should be
conveyed clearly and conflicting (mixed) messages should be avoided; (ii) information should
be conveyed by trusted sources (e.g. health authorities) and (iii) communication should strike
a balance between being authoritative but avoiding language seen as controlling (e.g. ‘you
must’). Future research should prioritize quantitative, experimental and longitudinal study
designs, that focus specifically on communication as an intervention, and which measure
behaviour.

This article is part of the theme issue ’The effectiveness of non-pharmaceutical interventions
on the COVID-19 pandemic: the evidence’.

1. Introduction
Health communication has relevance for virtually every aspect of health and well-being,
including disease prevention [1]. In the context of public health emergencies like the COVID-
19 pandemic, effective risk communication can enable people to take informed decisions
to protect themselves and others, reduce illness and save lives [2]. During the COVID-19
pandemic, rapid, effective communication was needed to convey accurate information around
non-pharmaceutical interventions (NPIs), like facemask wearing, self-isolation and physical
distancing from governments, health authorities, scientists and other key health actors to the
public. There is a growing body of evidence looking at adherence to COVID-19 public health
behavioural interventions (hereafter NPIs). This evidence from the UK suggests that overall
adherence to NPIs was generally high, particularly in the early stages of the pandemic, even
for the more challenging, ‘higher cost’ NPIs, like lockdowns [3,4] There are a number of factors
that predict adherence [3,5], but communication is a critical one [6]. It has been suggested that
all intervention efforts to change behaviours are communicative acts [1,7]. In a sense, as far as
NPIs are concerned, communication can be seen as a ‘meta-intervention’. Meta-interventions
are procedures that can be designed to change an audience’s behaviour with respect to the
preventive interventions themselves, including their participation in them [8]. Even if evidence
demonstrates that a given NPI, like facemasks, are efficacious in reducing virus transmission in
clinical or experimental settings, they are unlikely to be effective in real-world settings if they are
not communicated well. Put simply, NPIs are unlikely to be effective, if people are not aware of,
or do not understand, whether, when, where or how to do them [7].

Effective communication is therefore cited as a key component of NPIs for COVID-19 [9,10].
‘Health communication’ is however difficult to define, precisely because it entails such a broad
and inclusive set of constructs or principles [11]. Health communication, as the exchange of
information, can be seen to entail a number of interrelated components, including (i) a message
(what information is being communicated and how is it being framed), (ii) a communication
channel (which media is the message being sent across), (iii) a communication source (who is
sending the message) and (iv) an audience (who is receiving or interpreting the message) [12]. One
useful definition is ‘the use of communication strategies to inform and influence individual and
community decisions that enhance health’ [13]. This definition identifies two of the key purposes
of health communication: informing (or educating) and influencing (or persuading)—two key
functions of behaviour change interventions [14,15].

Communication interventions also do not fall into a ‘social vacuum’, with a range of social and
cultural factors and channels heavily influencing how communicated information is received and
processed [1,11,16]. Indeed, disentangling communication from the changing context and nature
of the policies and laws being communicated (especially in a rapidly changing public health
emergency) is challenging. Furthermore, one increasingly important role of communication has
been to combat the COVID-19 ‘infodemic’, characterized as an overabundance of information or
misinformation (inaccurate or misleading information, including but not limited to COVID-19
conspiracy theories) shared online via social and other media [17]. This underscores the need
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for public health communication to strive to be accessible, actionable by decision-makers,
credible and trusted, relevant, timely and understandable [2]. In the context of public health
emergencies like COVID-19, it has been suggested that an effective communication strategy is
‘a two-way process that involves clear messages, delivered via appropriate platforms, tailored
for diverse audiences, and shared by trusted people’ [7,16]. Research has further identified that
the implementation of interventions operates within a system of key intersecting behavioural
components, including capability, opportunity and motivation, which shape their effectiveness
[14]. These behavioural conditions have been highlighted as especially important for COVID-
19 interventions when considered in the context of implementing change during pandemic
restrictions [18].

Some general criticisms of research on behaviour change interventions have been identified.
First, although media health campaigns have been seen to have small measurable short-term
effects on behaviour change [19], evidence on sustaining behaviour change (maintenance) is
relatively limited [20]. Second, the intention–behaviour gap, where people do not necessarily
‘follow through’ on their intentions by acting, is a well-established known challenge for public
health communication [21]. For instance, a recent review on health authorities’ health risk
communication to the public during pandemics found that evidence on protective behaviour was
lacking (with most studies focused on content or engagement with communication media) [22].
This reflects a wider historic concern by critics highlighting the difficulties often found in pointing
to health risk communication ‘success stories’, or interventions that have effectively translated
evidence-based principles into action [23].

Building on these broader understandings, for the purposes of this review, we define
communication as the conveyance of information around NPIs employed by the UK during
the COVID-19 pandemic, including but not limited to social media, print media and television.
Also, to maintain high policy relevance and for pragmatic reasons it was decided that the review
should be tightly focused on the United Kingdom rather than a broader study of the international
evidence from different, confounding social and cultural settings. This evidence review therefore
screened and synthesized literature looking at the impact of communication specifically on
behaviours and actions related to NPIs in the United Kingdom.

(a) Research question
What is the best-available evidence about the effectiveness of communication in improving
adoption of, or adherence to, NPIs in relation to COVID-19 in non-healthcare, community-based
settings?

The sub-questions of this review are as follows:

1. What is the best-available evidence about the types of communication strategies being
used to encourage adoption of, or adherence to, NPIs in relation to COVID-19 in non-
healthcare, community-based settings?

2. What is the best-available evidence about which types of communication strategies are
the most effective at encouraging adoption of, or adherence to NPIs in relation to COVID-
19 in non-healthcare, community-based settings?

3. In the context of communication, what is the best-available evidence about the
psychosocial determinants of the adoption of, or adherence to NPIs in relation to
COVID-19 in non-healthcare, community-based settings?

2. Methods
Candidate studies were retrieved from the following databases, with search strings developed by
the research team in consultation with a Medical Librarian (Swansea University) and following
review by substantive experts in the field of COVID-19 and public health communication: (i)
PubMed, (ii) Scopus, (iii) CINAL, (iv) ASSIA and (v) iCite’s COVID database for preprints.
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Box 1. Search strategy.

(‘COVID 19’ OR ‘COVID’ OR ‘sars cov 2’ OR ‘Sars’ OR ‘severe acute respiratory syndrome
coronavirus 2’ OR ‘Coronavirus∗’ OR ‘Corona Virus∗)
AND
(‘communicat∗’ OR ‘health knowledge’ OR ‘health education’ OR ‘campaign∗’ OR ‘access
to information’ OR ‘mass communication’ OR ‘mass medi∗’ OR ‘messag∗’ OR ‘information
shar∗’ OR ‘information trans∗’ OR ‘guidance’ OR ‘public engag∗’ OR ‘public understand∗’ OR
‘misinform∗’ OR ‘disinform∗’ OR ‘infodemic’ OR ‘conspirac∗’ OR ‘alert’ OR ‘press conferenc∗’
OR ‘social media’ OR ‘broadcast∗’ OR ‘health literacy’ OR ‘nudg∗’ OR ‘prompt∗’ OR ‘persua∗’
OR ‘attitud∗’ OR ‘intention∗’)
AND
(United Kingdom’ OR ‘UK’ OR ‘England’ OR ‘English’ OR ‘Wales’ OR ‘Welsh’ OR ‘Scotland’
OR ‘Scottish’ OR ‘Northern Ireland’ OR ‘Northern Irish’ OR ‘British’ OR ‘Britain)

The search was limited to studies focused on, or including the UK, and was not restricted
according to certain study types or designs. The date range for candidate studies was set at 1
January 2020, to coincide with the emergence of COVID-19 as a global pandemic, to 31 December
2022. We used database-specific adaptations of the following generic search string (see electronic
supplementary material for details on database-specific search strings) box 1:

Following the removal of duplicates, returned citations were screened independently by
two reviewers (S.N.W. and K.D.) at the title/abstract levels. Full papers were screened by four
reviewers (S.N.W., J.J., J.K.W. and K.D.) with two reviewers independently reviewing each paper.
Disagreements were first additionally reviewed by a third reviewer, before being discussed by the
research team and resolved by consensus. Separate inclusion/exclusion criteria were applied at
each stage of screening—first, the title/abstract screen then the full paper review (see box 2 and
figure 1 (PRISMA flow diagram)).

Data extraction was performed by four members of the research team (S.N.W., J.J., J.K.W. and
K.D.) and summarized in a data extraction table, with each summary being checked for accuracy
by one other team member. Disagreements or inconsistencies in extracted data were discussed as
a research team and resolved by consensus. Studies were assessed for Risk of Bias (observational)
or study quality (qualitative). For observational studies, we used ROBINS-I (Intervention) (a tool
to evaluate the tendency for non-randomized studies to differ systematically from the results
expected from a randomized trial, according to a number of domains, including participant
selection, confounding, measurement etc.) [24]) (It should be noted that communication as an
intervention does not lend itself as well to assessment using ROBINS-I as other NPIs, and
so RoB categorizations should be treated with caution). For qualitative studies, we used the
CASP (Critical Appraisal Skills Programme) checklist for qualitative studies (which includes 10
questions for assessing the validity of the method and results) [25]. Observational studies were
initially graded for risk of bias, and qualitative studies for study quality, by one reviewer, with
one other researcher checking for accuracy; issues or inconsistencies were discussed and resolved
by consensus by the research team. Extracted data were reviewed and a narrative synthesis was
performed, following the approach set out by Popay et al. [26]. Guided by the review objectives
(research questions) extracted data were analysed to draw out a number of key themes across
studies.

3. Results
A total of 11 500 records were identified through the search strategy. Following the removal of
duplicates, 8838 records were screened for eligibility using study titles and abstracts. The full
texts of 212 studies were then assessed for eligibility. Thirteen papers were included in the final
sample (figure 1, PRISMA flow diagram).

 D
ow

nl
oa

de
d 

fr
om

 h
ttp

s:
//r

oy
al

so
ci

et
yp

ub
lis

hi
ng

.o
rg

/ o
n 

15
 N

ov
em

be
r 

20
23

 



5

royalsocietypublishing.org/journal/rsta
Phil.Trans.R.Soc.A381:20230129

...............................................................

identification of studies via databases and registers

records identified from:
records removed before
screening:

PubMed (n = 4953)
Scopus (n = 4816)
CINAHL (n = 677)
ASSIA (n = 430)
iCite (n = 624)
total (n = 11 500)

duplicate records removed
(n = 2662)

records screened
(n = 8838)

reports sought for retrieval
(n = 212)

reports not retrieved
(n = 0)

reports excluded:
didn’t look at
communications (n = 35)
didn’t include NPIs (n = 61)
didn’t measure behaviour
(n = 87)
no specific UK data (n = 5)
not empirical study (n = 11)

reports assessed for eligibility
(n = 212)

studies included in review
(n = 13)
reports of included studies
(n = 13)

records excluded
(n = 8626)

id
en

tif
ic

at
io

n
sc

re
en

in
g

in
cl

ud
ed

Figure 1. PRISMA 2020 Flow Diagram.

Overall, included studies were very heterogeneous in terms of their methods, objectives,
content and focus (e.g. the types of communications explored and the types of NPIs included—
see below). The 13 studies included zero randomized controlled trials (RCTs) or experimental
studies; five observational studies (four cross-sectional survey; one longitudinal survey); seven
qualitative studies and one mixed-method study (using cross-sectional survey and qualitative
interviews). Table 1 summarizes the methods and findings of the studies included in the review.

Among the five observational (survey) studies, using ROBINS-I criteria, three studies were
found to have serious risk of bias [28–30] (i.e. the study has important problems, relative to an
RCT [24]) and two were found to have moderate risk of bias [27,31] (i.e. sound evidence for a
non-randomized study but not comparable to an RCT [24]). Among the qualitative studies, all
seven studies [32–38] were deemed high-quality qualitative studies according to CASP criteria.

Overall adherence was generally high. Eight studies [27–29,33,36–39] reported high adherence
among participants, with a further two studies [30,31] reporting moderately high adherence.
Three studies didn’t provide data on levels of adherence per se, only factors related to adherence.
For example, one study [27] found that over three-quarters (77.03–79.66%) engaged in one of
the three health behaviours studied (hand washing, physical distancing and staying at home)

 D
ow

nl
oa

de
d 

fr
om

 h
ttp

s:
//r

oy
al

so
ci

et
yp

ub
lis

hi
ng

.o
rg

/ o
n 

15
 N

ov
em

be
r 

20
23

 



6

royalsocietypublishing.org/journal/rsta
Phil.Trans.R.Soc.A381:20230129

...............................................................

Ta
bl
e1
.T
ab
le
su
m
m
ar
izi
ng
stu
die
ss
ele
cte
dt
or
ep
or
to
nt
he
eff
ec
tiv
en
es
so
fc
om

m
un
ica
tio
no
nC
OV
ID
-19

NP
Is
up
ta
ke
or
ad
he
re
nc
e.

re
fer
en
ce

loc
at
ion

ty
pe
of
stu
dy

stu
dy
sco
pe

ke
yfi
nd
ing
sr
ela
te
dt
oc
om

m
un
ica
tio
ns
an
dN

PI
s

Al
lin
gt
on
et
al.
[27
].
Er
ra
tu
m
in:

Ps
yc
ho
lM
ed
.2
02
1;
51
:17
70

UK
ob
se
rv
at
ion
al

(cr
os
s-s
ec
tio
na
l)

su
m
m
ar
y:
as
se
ssi
ng

re
lat
ion
sh
ips

be
tw
ee
n
Co
vid
-19

co
ns
pir
ac
y
be
lie
fs,
so
cia
lm

ed
ia
an
d
Co
vid
-19

he
alt
h-

pr
ot
ec
tiv
eb
eh
av
iou
rs

inf
or
m
at
ion

so
ur
ce
:th
er
ew

as
as
m
all
po
sit
ive

re
lat
ion
sh
ip
be
tw
ee
n

fo
llo
wi
ng

he
alt
h-
pr
ot
ec
tiv
e
be
ha
vio
ur
sa
nd

inf
or
m
at
ion

so
ur
ce
s,

sp
ec
ifi
ca
lly
:tr
ad
iti
on
al
m
ed
ia
U(
N1

=
16
10
,N
2=

56
3)

=
47
81
74
.0,

p<
0.0
46
,9
5%

CI
(0
.50
–0
.56
)b
ut
al
ar
ge
re
ffe
ct
sp
ec
ifi
ca
lly
fo
rT
V

an
dr
ad
io,
U(
N1

=
16
01
,N
2=

56
1)

=
48
10
68
.5,
p=

0.0
06
,9
5%

CI
(0
.51
–0
.56
)

stu
dy
pe
rio
d:
stu
dy
1:
3–
7A
pr
il2
02
0

th
er
e
wa
s
a
lar
ge

ne
ga
tiv
e
re
lat
ion
sh
ip
be
tw
ee
n
us
e
of
so
cia
l

m
ed
ia
as
as
ou
rce

of
kn
ow
led
ge
ab
ou
tC
OV
ID
-19

an
d
en
ga
ge
m
en
t

in
he
alt
h-
pr
ot
ec
tiv
e
be
ha
vio
ur
s,
U(
N1

=
16
03
,N

2=
56
3)

=
34
2

19
1.5
,
p<

0.0
01
,
95
%

CI
(0
.35
–0
.41
)
an
d
a
we
ak
er

ne
ga
tiv
e

re
lat
ion
sh
ip
be
tw
ee
n
us
e
of
fri
en
ds

an
d
fam

ily
as

a
so
ur
ce

of
kn
ow
led
ge

ab
ou
t
CO
VI
D-
19

an
d
en
ga
ge
m
en
t
in

all
he
alt
h-

pr
ot
ec
tiv
e
be
ha
vio
ur
s,

U(
N1

=
16
01
,
N2

=
56
0)

=
24
0
14
5.0
,

p<
0.0
01
,9
5%

CI
(0
.40
–0
.47
)

St
ud
y2
:1
–3
Ap
ril
20
20

co
ns
pir
ac
y
th
eo
rie
s:
th
er
e
wa
s
a
str
on
g
ne
ga
tiv
e
re
lat
ion
sh
ip

be
tw
ee
n
ho
ldi
ng

on
eo
rm

or
ec
on
sp
ira
cy
be
lie
fs
an
d
en
ga
ge
m
en
t

in
all
he
alt
h-
pr
ot
ec
tiv
eb
eh
av
iou
rs,
p<

0.0
01
,9
5%

CI
(0
.29
–0
.47
)

St
ud
y3
:2
0–
22
M
ay
20
20

sa
m
ple
:
stu
dy

1.
se
lf-
se
lec
te
d
sa
m
ple

(n
=
94
9)

(a
ge

<
18
ye
ar
s)

stu
dy

2
(n

=
22
50
)
&
stu
dy

3
(n

=
22
54
)
str
at
ifi
ed

ra
nd
om

(q
uo
ta
)s
am
ple
s,
(a
ge
16
–7
5y
ea
rs)

..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
.

(Co
nt
inu
ed
.)

 D
ow

nl
oa

de
d 

fr
om

 h
ttp

s:
//r

oy
al

so
ci

et
yp

ub
lis

hi
ng

.o
rg

/ o
n 

15
 N

ov
em

be
r 

20
23

 



7

royalsocietypublishing.org/journal/rsta
Phil.Trans.R.Soc.A381:20230129

...............................................................

Ta
bl
e1
.(
Co
nt
inu
ed
.)

re
fer
en
ce

loc
at
ion

ty
pe
of
stu
dy

stu
dy
sco
pe

ke
yfi
nd
ing
sr
ela
te
dt
oc
om

m
un
ica
tio
ns
an
dN

PI
s

..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
.

NP
Is
stu
die
d:

se
ve
ra
l
he
alt
h-
pr
ot
ec
tiv
e
be
ha
vio
ur
s;

ha
nd
wa
sh
ing

(le
ss
th
an

20
s);

so
cia
ld
ist
an
cin
g
(2
m

ru
le)
;s
oc
ial

ga
th
er
ing
s
(m
ee
tin
g
up

wi
th
fri
en
ds

or
fam

ily
ou
tsi
de
of
ho
m
e)
;h
av
ing

fri
en
ds
or
fam

ily
vis
it

yo
u
at
ho
m
e;
go
ing

to
wo
rk
or
ou
tsi
de
de
sp
ite

ha
vin
g

sy
m
pt
om

st
ha
tc
ou
ld
be
co
ro
na
vir
us

co
m
m
un
ica
tio
ns

ty
pe
s/s
ou
rce
s:
CO
VI
D-
19

co
ns
pir
ac
y

th
eo
rie
s
on

so
cia
lm

ed
ia
as
a
so
ur
ce
of
inf
or
m
at
ion

als
o:
br
oa
dc
as
tm

ed
ia
(m
ajo
rn
ew
sp
ap
er
s
an
d/
or
TV

ch
an
ne
ls
inc
lud
ing

on
lin
e)

ps
yc
ho
so
cia
lc
on
str
uc
ts/
/fr
am
ew
or
ks
:s
tu
dy

as
se
sse
d

re
lat
ion
sh
ips

be
tw
ee
n
diff

er
en
t
Co
vid
-19

co
ns
pir
ac
y

be
lie
fs
an
dC
ov
id-
he
alt
h-
pr
ot
ec
tiv
eb
eh
av
iou
rs

..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
.

Ju
an
ch
ich

et
al.
[28
]

UK
ob
se
rv
at
ion
al

(cr
os
s-s
ec
tio
na
l

su
rv
ey
s)

su
m
m
ar
y:

th
re
e

stu
die
s
te
sti
ng

fo
r
co
rre
lat
ion
s

be
tw
ee
n

CO
VI
D-
19

co
ns
pir
ac
y

th
eo
rie
s

an
d

he
alt
h-
pr
ot
ec
tiv
eb
eh
av
iou
rs

co
rre
lat
ion

an
aly
sis

sh
ow
ed

th
at

co
ns
pir
ac
y
be
lie
fs
we
re

no
t

sta
tis
tic
all
y
sig
nifi

ca
nt
ly
as
so
cia
te
d
wi
th

ba
sic

he
alt
h-
pr
ot
ec
tiv
e

be
ha
vio
ur
s

stu
dy
pe
rio
d:
20
M
ar
ch
20
20
–3
0A
pr
il2
02
0

tru
st:
tru
st
in
go
ve
rn
m
en
tw

as
sta
tis
tic
all
ys
ign
ifi
ca
nt
ly
co
rre
lat
ed

wi
th
be
lie
fin

CO
VI
D-
19
co
ns
pir
ac
yt
he
or
ies
(r

=
−0

.18
,p

<
0.0
1)

sa
m
ple
:

stu
dy

1:
n=

30
2

(fe
m
ale

=
68
%
;

W
hit
e=

86
%
;
m
od
al

ag
e,

26
–4
0=

47
%
);

stu
dy

2:
n=

40
4(
fem

ale
=
56
%
;W
hit
e=

78
%
;m
od
al
ag
e,

26
–4
0=

34
%
);
stu
dy

3:
n=

39
9
(fe
m
ale

=
62
%
;

W
hit
e=

87
%
;m
od
al
ag
e,
26
–4
0=

44
%
)

an
aly
tic
al

th
ink
ing
:
an
aly
tic
al

th
ink
ing

(co
gn
iti
ve

re
fle
cti
on

wa
s
sta
tis
tic
all
y
sig
nifi

ca
nt
ly
co
rre
lat
ed

wi
th

be
lie
fi
n
CO
VI
D-
19

co
ns
pir
ac
yt
he
or
ies
(r

=
−0

.31
,p

<
0.0
1)

..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
.

(Co
nt
inu
ed
.)

 D
ow

nl
oa

de
d 

fr
om

 h
ttp

s:
//r

oy
al

so
ci

et
yp

ub
lis

hi
ng

.o
rg

/ o
n 

15
 N

ov
em

be
r 

20
23

 



8

royalsocietypublishing.org/journal/rsta
Phil.Trans.R.Soc.A381:20230129

...............................................................

Ta
bl
e1
.(
Co
nt
inu
ed
.)

re
fer
en
ce

loc
at
ion

ty
pe
of
stu
dy

stu
dy
sco
pe

ke
yfi
nd
ing
sr
ela
te
dt
oc
om

m
un
ica
tio
ns
an
dN

PI
s

..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
.

NP
Is

stu
die
d:

ba
sic

he
alt
h-
pr
ot
ec
tiv
e

be
ha
vio
ur
s

(h
an
dw
as
hin
g;
ha
nd

sa
nit
izi
ng
;c
ov
er
ing

m
ou
th
an
d

no
se
wh
en

co
ug
hin
g
or
sn
ee
zin
g;
av
oid
ing

to
uc
hin
g

fac
e;
ph
ys
ica
ld
ist
an
cin
g;
av
oid
ing

pu
bli
c
ga
th
er
ing
s;

av
oid
ing

pu
bli
ct
ra
ns
po
rt)

co
m
m
un
ica
tio
n

ty
pe
s/s
ou
rce
s:

ne
ws

co
ns
um

pt
ion

ha
bit
s(
pu
bli
cb
ro
ad
ca
st
ne
ws
)

co
nt
ro
l:p
er
ce
pt
ion

of
co
nt
ro
lw
as
m
os
tly
no
tr
ela
te
dt
oc
on
sp
ira
cy

be
lie
fs;

ex
ce
pt

sm
all
,
po
sit
ive

co
rre
lat
ion
s
be
tw
ee
n
co
ns
pir
ac
y

be
lie
fs
an
d
pe
rce
pt
ion

of
co
nt
ro
lf
or
we
ar
ing

fac
em
as
ks
(r

=
0.1
4,

p<
0.0
5)
an
dg
lov
es
(r

=
0.1
1,
p<

0.0
5)

ps
yc
ho
so
cia
l

co
ns
tru
cts
//f
ra
m
ew
or
ks
:

tru
st

(in
go
ve
rn
m
en
t);
co
gn
iti
ve
re
fle
cti
on

(a
na
lyt
ica
lt
hin
kin
g

ve
rsu
s
int
uit
ion
);

co
nt
ro
l
(o
ve
r
he
alt
h-
pr
ot
ec
tiv
e

be
ha
vio
ur
s)

..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
.

M
ah
da
via
ne
ta
l.[
29
]

UK
ob
se
rv
at
ion
al

(cr
os
s-s
ec
tio
na
l

su
rv
ey
s)

su
m
m
ar
y:
ex
plo
re
d
th
e
im
pa
ct
of
fac
to
rs
inc
lud
ing

pe
rso
na
l
he
alt
h
ris
k
pe
rce
pt
ion
s,
offi

cia
l
m
es
sa
ge

qu
ali
ty
an
d
so
ur
ce

of
ne
ws
,o
n
CO
VI
D-
19

pr
ot
ec
tiv
e

be
ha
vio
ur
so
nC
OV
ID
-19

pr
ot
ec
tiv
eb
eh
av
iou
rs

cla
rit
ya
nd
co
ns
ist
en
cy
:a
hig
he
rl
ev
el
of
pe
rce
ive
do
ffi
cia
lm
es
sa
ge

qu
ali
ty

(i.
e.

th
e
cle
ar
er

th
e
co
ro
na
vir
us
-re
lat
ed

ins
tru
cti
on
s,

re
co
m
m
en
da
tio
ns

an
d
gu
ida
nc
e)
wa
s
po
sit
ive
ly
as
so
cia
te
d
wi
th

en
ac
tin
gm

or
ep
ro
te
cti
ve
be
ha
vio
ur
(t

=
58
62
,p

<
0.0
1)

stu
dy
pe
rio
d:
1A
pr
il–
4M

ay
20
21

inf
or
m
at
ion

so
ur
ce
:r
es
ult
s
sh
ow

a
sig
nifi

ca
nt
po
sit
ive

eff
ec
to
f

so
ur
ce
of
ne
ws

on
pr
ot
ec
tiv
eb
eh
av
iou
r(
t=

23
55
,p

<
0.0
5)
.M
or
e

fre
qu
en
tu
se
of
offi

cia
ln
ew
ss
ou
rce
s(
de
fin
ed
as
na
tio
na
lT
V,
ra
dio

an
dn
ew
sp
ap
er
as
inf
or
m
at
ion

so
ur
ce
fo
rC
OV
ID
-19

wa
ss
ign
ifi
ca
nt
ly

as
so
cia
te
dw

ith
m
or
ep
ro
te
cti
ve
be
ha
vio
ur
s

..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
.

(Co
nt
inu
ed
.)

 D
ow

nl
oa

de
d 

fr
om

 h
ttp

s:
//r

oy
al

so
ci

et
yp

ub
lis

hi
ng

.o
rg

/ o
n 

15
 N

ov
em

be
r 

20
23

 



9

royalsocietypublishing.org/journal/rsta
Phil.Trans.R.Soc.A381:20230129

...............................................................

Ta
bl
e1
.(
Co
nt
inu
ed
.)

re
fer
en
ce

loc
at
ion

ty
pe
of
stu
dy

stu
dy
sco
pe

ke
yfi
nd
ing
sr
ela
te
dt
oc
om

m
un
ica
tio
ns
an
dN

PI
s

..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
.

sa
m
ple
:U
Kn

=
83
0(
fem

ale
=
51
%
;m
od
al
ag
eg
ro
up
,

18
–2
9=

20
%
(e
th
nic
ity
no
ts
ta
te
d)

NP
Is

stu
die
d:

pr
ot
ec
tiv
e
be
ha
vio
ur
s
inc
lud
e:

fac
e

m
as
ks
;
qu
ar
an
tin
e

(lo
ck
do
wn
);

so
cia
l
dis
ta
nc
ing
,

ph
ys
ica
ld
ist
an
cin
g;
ab
idi
ng
pu
bli
cs
pa
ce
;s
elf
-is
ola
tio
n

co
m
m
un
ica
tio
ns

ty
pe
s/s
ou
rce
s:
na
tio
na
ln
ew
sp
ap
er
s,

TV
an
dr
ad
io

ps
yc
ho
so
cia
lc
on
str
uc
ts/
/fr
am
ew
or
ks
:r
isk

pe
rce
pt
ion
;

tru
st

..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
.

Nu
rg
ali
ev
ae
ta
l.[
30
]

inc
lud
es
UK

ob
se
rv
at
ion
al

(cr
os
s-s
ec
tio
na
l

su
rv
ey
)

su
m
m
ar
y:
su
rv
ey
ex
plo
rin
gp
ub
lic
at
tit
ud
es
an
df
ac
to
rs

aff
ec
tin
g
us
er
ac
ce
pt
ab
ilit
ya
nd

us
eo
fc
on
ta
ct-
tra
cin
g

ap
ps

ne
ws

so
ur
ce
s(
inc
lud
ing
:o
nl
ine
;p
rin
t;
ra
dio

an
dT
V)
did

no
th
av
ea

sig
nifi

ca
nt
eff
ec
to
nt
he
od
ds
of
ins
ta
llin
ga

co
nt
ac
t-t
ra
cin
ga
pp

stu
dy
pe
rio
d:
12
Ja
nu
ar
ya
nd
26
Fe
br
ua
ry
20
21

tru
st:

hig
he
r
tru
st

in:
po
lit
ici
an
s
(O
R=

1.7
0,

CI
=
1.2
8–
2.2
7,

p=
<
0.0
01
),m

ed
ica
ld
oc
to
rs
an
dn
ur
se
s(
OR

=
1.5
0,
CI

=
1.0
9–

2.0
7,
p=

0.0
1),

an
d
in
th
e
ac
cu
ra
cy
of
th
e
CO
VI
D-
re
lat
ed

ne
ws

fro
m

po
lit
ica
l
pa
rty

an
d

lea
de
rs

(O
R=

1.3
9,C
I=

1.1
3–
1.7
3,

p=
<
0.0
01
)a
llh
av
ing

ap
os
iti
ve
eff
ec
to
nt
he
od
ds
of
ins
ta
llin
g

th
ec
on
ta
ct-
tra
cin
ga
pp

sa
m
ple
:

to
ta
l

n=
87
1

(fe
m
ale

=
66
.7%

;
W
hit
e=

78
.2%

;
m
od
al

ag
e

18
–3
0=

52
.9%

;
UK

=
39
.3%

)

NP
Is
stu
die
d:
co
nt
ac
t-t
ra
cin
ga
pp
s

..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
.

(Co
nt
inu
ed
.)

 D
ow

nl
oa

de
d 

fr
om

 h
ttp

s:
//r

oy
al

so
ci

et
yp

ub
lis

hi
ng

.o
rg

/ o
n 

15
 N

ov
em

be
r 

20
23

 



10

royalsocietypublishing.org/journal/rsta
Phil.Trans.R.Soc.A381:20230129

...............................................................

Ta
bl
e1
.(
Co
nt
inu
ed
.)

re
fer
en
ce

loc
at
ion

ty
pe
of
stu
dy

stu
dy
sco
pe

ke
yfi
nd
ing
sr
ela
te
dt
oc
om

m
un
ica
tio
ns
an
dN

PI
s

..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
.

co
m
m
un
ica
tio
nt
yp
es
/so
ur
ce
s:n
ew
ss
ou
rce
s(
inc
lud
ing
:

on
lin
e;
pr
int
;r
ad
io
an
d
TV
);
an
d
inf
or
m
at
ion

so
ur
ce
s

(in
clu
din
g:

po
lit
ica
l
pa
rty

an
d
lea
de
rs;

fri
en
ds

an
d

fam
ily
;s
oc
ial
ne
tw
or
ki
nfl
ue
nc
er
s;
m
ain
str
ea
m
m
ed
ia;

pa
rti
sa
ns
ite
s;
re
lig
iou
so
rg
an
iza
tio
ns
;p
ub
lic
se
rv
ice

or
go
ve
rn
m
en
td
ep
ar
tm
en
ts)

ps
yc
ho
so
cia
lc
on
str
uc
ts/
/fr
am
ew
or
ks
:t
ru
st
(in

so
ur
ce
s

of
ne
ws
/in
fo
rm
at
ion
)

..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
.

Le
ga
te
&
W
ein
ste
in
[31
]

inc
lud
es
UK

ob
se
rv
at
ion
al

(lo
ng
itu
din
al

su
rv
ey
s)

su
m
m
ar
y:

stu
dy

ex
plo
re
d

wh
et
he
r
ch
an
ge
s

in
m
ot
iva
tio
n
(a
ut
on
om

ou
s
an
d
co
nt
ro
lle
d)

pr
ed
ict
ed

tim
e
sp
en
ta
th
om

e,
an
d
wh
et
he
rm

ot
iva
tin
g
as
pe
cts

of
m
es
sa
ge
sr
ela
te
dt
ot
im
es
pe
nt
at
ho
m
e

m
ot
iva
tio
n:
inc
re
as
es
in
au
to
no
m
ou
sm

ot
iva
tio
n,
bu
tn
ot
co
nt
ro
lle
d

m
ot
iva
tio
n,
pr
ed
ict
ed
m
or
et
im
es
pe
nt
at
ho
m
e

stu
dy
pe
rio
d:
wa
ve
1,m

id-
M
ar
ch
20
20
;w
av
e2
,m
id-
M
ay

20
20

pe
rce
ivi
ng
m
es
sa
ge
sa
sa
ut
on
om
ys
up
po
rti
ve
re
lat
ed
to
m
or
et
im
e

sp
en
ta
th
om

e(
B=

4.7
2(
s.e
.=

1.2
2),
p<

0.0
01
,�

R2
=
0.0
2.)

sa
m
ple
:

liv
ing

alo
ne

old
er

ad
ult
s,

n=
68
3

(fe
m
ale

=
56
%
;m
ea
na
ge

=
53
;U
K=

56
%
)

co
nt
ro
l:p
er
ce
ivi
ng
m
es
sa
ge
sa
sc
on
tro
llin
gp
re
dic
te
ds
pe
nd
ing

les
s

tim
ea
th
om

e(
B=

−3
.08

(s.
e.

=
1.1
5)
,p

=
0.0
08
,�

R2
=
0.0
1.)

NP
Is
stu
die
d:
qu
ar
an
tin
e(
sta
y-
at
-h
om

e)
a
m
an
da
te
d
m
es
sa
ge

als
o
pr
ed
ict
ed

m
or
e
tim

e
sp
en
ta
th
om

e
(B

=
2.7
9(
s.e
.=

1.0
0)
,p

=
0.0
05
,�

R2
=
0.0
1)

..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
.

(Co
nt
inu
ed
.)

 D
ow

nl
oa

de
d 

fr
om

 h
ttp

s:
//r

oy
al

so
ci

et
yp

ub
lis

hi
ng

.o
rg

/ o
n 

15
 N

ov
em

be
r 

20
23

 



11

royalsocietypublishing.org/journal/rsta
Phil.Trans.R.Soc.A381:20230129

...............................................................

Ta
bl
e1
.(
Co
nt
inu
ed
.)

re
fer
en
ce

loc
at
ion

ty
pe
of
stu
dy

stu
dy
sco
pe

ke
yfi
nd
ing
sr
ela
te
dt
oc
om

m
un
ica
tio
ns
an
dN

PI
s

..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
.

co
m
m
un
ica
tio
ns

ty
pe
s/s
ou
rce
s:

pu
bli
c

he
alt
h

or
go
ve
rn
m
en
ta
l
ag
en
cy
;
pe
rso
na
l
do
cto
r/p
hy
sic
ian

re
co
m
m
en
da
tio
n
Ne
ws

ou
tle
t;

re
qu
es
t
by

fam
ily

m
em
be
rs
an
df
rie
nd
s

m
od
el
ex
pla
ins

7%
of
th
ev
ar
ian
ce
in
sta
yin
ga
th
om

eF
6,6
47

=
7.9
3,

R2
=
0.0
7,
ad
jus
te
dR

2
=
0.0
6

ps
yc
ho
so
cia
l

co
ns
tru
cts
//f
ra
m
ew
or
ks
:

m
ot
iva
tio
n

(a
ut
on
om

ou
sm

ot
iva
tio
n)
;c
on
tro
l;
se
lf-
de
te
rm
ina
tio
n

th
eo
ry

..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
.

Ja
ye
se
ta
l.[
32
]

UK
qu
ali
ta
tiv
e

su
m
m
ar
y:
a
qu
ali
ta
tiv
e
ev
alu
at
ion

of
a
loc
al
CO
VI
D-
19

wa
lk-
in
te
sti
ng
sit
ei
nE
ng
lan
d,
inc
lud
ing

bo
th
at
te
nd
er
s

an
dn
on
-a
tte
nd
er
s

aw
ar
en
es
so
fc
om

m
un
ity
te
sti
ng
wa
sf
ou
nd
to
be
ge
ne
ra
lly
low

stu
dy
pe
rio
d:
Fe
br
ua
ry
–M

ay
20
21

inf
or
m
at
ion

so
ur
ce
:a
ro
un
dh
alf
of
th
os
ei
nt
er
vie
we
dw

er
ei
nit
ial
ly

m
ad
ea
wa
re
of
Co
vid

te
sti
ng
by
co
m
m
un
ica
tio
nv
ia
th
eir
em
plo
ye
r.

Ot
he
rs

he
ar
d

ab
ou
t
Co
vid

te
sti
ng

th
ro
ug
h

wo
rd
-o
f-m

ou
th

(fa
m
ily
/fr
ien
ds
or
so
cia
lm

ed
ia)

or
tra
dit
ion
al
m
ed
ia.
Fe
w
pe
op
le

re
co
lle
cte
ds
ee
ing

an
ys
ub
se
qu
en
tp
ro
m
ot
ion

or
ad
ve
rti
sin
g

sa
m
ple
:n

=
33

(fe
m
ale

=
70
%
;W

hit
e=

91
%
;a
ge
,

m
=
49
)

cla
rit
ya
nd

co
ns
ist
en
cy
:la
ck
of
at
te
nd
an
ce
wa
sf
ou
nd

to
be
du
ei
n

pa
rt
to
lac
ko
fin
fo
rm
at
ion

an
ds
om

em
isu
nd
er
sta
nd
ing

or
co
nf
us
ion

on
wh
ow

as
eli
gib
le
to
at
te
nd
an
dw

hy

NP
Is
stu
die
d:
CO
VI
D-
19
te
sti
ng

co
m
m
un
ica
tio
ns

ty
pe
s/s
ou
rce
s:

m
ult
ipl
e

so
ur
ce
s

(so
cia
lm

ed
ia,

fam
ily
/fr
ien
ds
,e
m
plo
ye
rs,

ad
ve
rti
sin
g,

co
m
m
un
ica
tio
n
via

pr
og
ra
m
m
e
sta
ke
ho
lde
rs,

e.g
.

un
ive
rsi
tie
sa
nd
loc
al
go
ve
rn
m
en
t)

..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
.

(Co
nt
inu
ed
.)

 D
ow

nl
oa

de
d 

fr
om

 h
ttp

s:
//r

oy
al

so
ci

et
yp

ub
lis

hi
ng

.o
rg

/ o
n 

15
 N

ov
em

be
r 

20
23

 



12

royalsocietypublishing.org/journal/rsta
Phil.Trans.R.Soc.A381:20230129

...............................................................

Ta
bl
e1
.(
Co
nt
inu
ed
.)

re
fer
en
ce

loc
at
ion

ty
pe
of
stu
dy

stu
dy
sco
pe

ke
yfi
nd
ing
sr
ela
te
dt
oc
om

m
un
ica
tio
ns
an
dN

PI
s

..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
.

ps
yc
ho
so
cia
lc
on
str
uc
ts/
/fr
am
ew
or
ks
:n
on
ef
oc
us
ed
on

in
stu
dy

..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
.

Le
at
he
re
ta
l.[
33
]

UK
qu
ali
ta
tiv
e

su
m
m
ar
y:
stu
dy
ca
pt
ur
ed
sp
on
ta
ne
ou
sr
efl
ec
tio
ns
,v
ia

op
en
-e
nd
ed

su
rv
ey

qu
es
tio
ns
,
on

ad
he
re
nc
e
to

UK
go
ve
rn
m
en
tg
uid
an
ce
to
ide
nt
ify
ke
yd
et
er
m
ina
nt
so
f

CO
VI
D-
re
lat
ed
be
ha
vio
ur
s

six
th
eo
re
tic
al
do
m
ain
s
fra
m
ew
or
k
(T
DF
)
wa
s
ide
nt
ifi
ed
;
tw
o

do
m
ain
sd
ire
ctl
y
re
lat
ed

to
co
m
m
un
ica
tio
ns
:m

em
or
y,
at
te
nt
ion

an
dd
ec
isi
on
pr
oc
es
se
s;
an
dk
no
wl
ed
ge
.R
ele
va
nt
th
em
es
(e
na
ble
rs

an
db
ar
rie
rs
to
NP
Ia
dh
er
en
ce
)w
er
e

stu
dy
pe
rio
d:
Ap
ril
20
20

co
nt
ro
l:
go
ve
rn
m
en
t
pr
om

pt
s
(e
na
ble
r
to
NP
Ia
dh
er
en
ce
)
we
re

ide
nt
ifi
ed

as
an

en
ab
ler

an
d
pe
rce
pt
ion
st
ha
ta
ut
on
om
y
is
un
de
r

th
re
at
we
re
ide
nt
ifi
ed
as
ab
ar
rie
r

sa
m
ple
:re
pr
es
en
ta
tiv
es
am
ple

of
UK
ad
ult
s,N

=
22
52
.

(a
ge
,

M
=
50
.34
(s.
d.

=
17.
02
);

fem
ale

=
54
.8%

;
W
hit
e=

93
.0%

)

tru
st:
en
ab
ler
sw

er
e:
go
ve
rn
m
en
ts
ou
rce
sc
on
sid
er
ed
re
lia
ble

an
d

ot
he
ri
nf
or
m
at
ion

so
ur
ce
s,
e.g
.t
he

W
or
ld
He
alt
h
Or
ga
niz
at
ion

or
tru
ste
dm

ed
ica
lp
ro
fes
sio
na
ls
we
re
se
en
as
m
or
er
eli
ab
le.
A
ba
rri
er

wa
ss
ce
pt
ici
sm

ab
ou
tg
ov
er
nm

en
ts
ta
tis
tic
s

NP
Is
stu
die
d:
m
ult
ipl
e
(U
K
go
ve
rn
m
en
t’s

co
ro
na
vir
us

gu
ida
nc
e,

inc
lud
ing
:
sta
yin
g

at
ho
m
e

(70
%

of
sta
te
m
en
ts)
,h
an
dw
as
hin
g
(4
4%

),
ph
ys
ica
ld
ist
an
cin
g

(4
0%

))

cla
rit
ya
nd
co
ns
ist
en
cy
:b
ar
rie
rs
we
re
:in
te
rp
re
ta
tio
n
of
te
rm
s(
e.g
.

‘es
se
nt
ial
’);
pe
rce
ive
da
m
big
uit
ies
in
th
ei
ns
tru
cti
on
s;
an
df
oll
ow
ing

ins
tru
cti
on
sf
ro
m
ot
he
rin
fo
rm
at
ion

so
ur
ce
s;

co
m
m
un
ica
tio
ns

ty
pe
s/s
ou
rce
s:

m
ult
ipl
e
(in
du
cti
ve

stu
dy
of
ba
rri
er
sa
nd
en
ab
ler
st
oN

PI
ad
he
re
nc
e)
;

ps
yc
ho
so
cia
l

co
ns
tru
cts
//f
ra
m
ew
or
ks
:

th
eo
re
tic
al

do
m
ain
sf
ra
m
ew
or
k(
TD
F)

..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
.

(Co
nt
inu
ed
.)

 D
ow

nl
oa

de
d 

fr
om

 h
ttp

s:
//r

oy
al

so
ci

et
yp

ub
lis

hi
ng

.o
rg

/ o
n 

15
 N

ov
em

be
r 

20
23

 



13

royalsocietypublishing.org/journal/rsta
Phil.Trans.R.Soc.A381:20230129

...............................................................

Ta
bl
e1
.(
Co
nt
inu
ed
.)

re
fer
en
ce

loc
at
ion

ty
pe
of
stu
dy

stu
dy
sco
pe

ke
yfi
nd
ing
sr
ela
te
dt
oc
om

m
un
ica
tio
ns
an
dN

PI
s

..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
.

M
cN
ult
ye
ta
l.[
34
]

UK
qu
ali
ta
tiv
e

su
m
m
ar
y:
ex
plo
re
du
sin
gi
nt
er
vie
ws
pu
bli
cr
ea
cti
on
st
o

th
eC
OV
ID
-19

pa
nd
em
ic
ac
ro
ss
div
er
se
et
hn
ic
gr
ou
ps

cla
rit
ya
nd
co
ns
ist
en
cy
:p
ar
tic
ipa
nt
sp
er
ce
ive
dp
oo
rc
om

m
un
ica
tio
n

ar
ou
nd

CO
VI
D-
19
an
d
fo
un
d
go
ve
rn
m
en
tc
om

m
un
ica
tio
ns

to
be

co
nf
us
ing
,a
lso

stu
dy
pe
rio
d:
Ju
ne
–O
cto
be
r2
02
0

tru
st:
so
m
ep
ar
tic
ipa
nt
sm

ist
ru
ste
d
ne
ws

re
po
rts

an
d
fel
tt
ha
tt
he

m
ed
ia
ha
de
xa
gg
er
at
ed
or
m
isr
ep
re
se
nt
ed
CO
VI
D-
19
sta
tis
tic
s

sa
m
ple
:U

K
ad
ult
s
fro
m
div
er
se

et
hn
ic
an
d
cu
ltu
ra
l

ba
ck
gr
ou
nd
s,
n=

10
0
(fe
m
ale

=
49
%
;A
sia
n=

58
%
,

Bl
ac
k=

15
%
,

M
ixe
d=

2%
,

W
hit
e=

20
%
;

ot
he
r=

5%
,m
od
al
ag
eg
ro
up
,3
0–
39

=
30
%
)

co
nt
ro
l/a
ut
ho
rit
y
re
lat
ion
s:
fin
din
gs

als
o
dis
cu
ss

th
e
ba
lan
ce

be
tw
ee
n
au
th
or
ity

(e
nf
or
ce
m
en
to
fr
ule
s)
an
d
‘co
nt
ro
l-a
ve
rsi
on
’

(e
.g.
wh
er
ea

cle
ar
ra
tio
na
le
fo
ra
ru
le
is
no
tc
om

m
un
ica
te
d,
or
th
e

pu
bli
cp
er
ce
ive

th
eg
ov
er
nm

en
ta
sn
ot
tru
sti
ng
th
em
)

NP
Is
stu
die
d:
m
ult
ipl
e

fin
din
gs
als
o
hig
hl
igh
tt
he

ne
ed

to
be
tte
rc
om

m
un
ica
te
sci
en
tifi
c

un
ce
rta
int
y

su
rro
un
din
g

CO
VI
D-
19
,
us
e

m
or
e

loc
al,

et
hn
ic

co
m
m
un
ity
-o
rie
nt
ed

m
ed
ia

(e
.g.

loc
al

et
hn
ic

m
ino
rit
y
ra
dio

sta
tio
ns
)a
nd
co
m
m
un
ica
te
m
or
ew

ide
ly
in
m
ult
ipl
el
an
gu
ag
es

co
m
m
un
ica
tio
ns
ty
pe
s/s
ou
rce
s:
m
ult
ipl
e

ps
yc
ho
so
cia
l

co
ns
tru
cts
//f
ra
m
ew
or
ks
:

tru
st

(in
Go
ve
rn
m
en
t);
be
ha
vio
ur
ch
an
ge
wh
ee
l

..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
.

W
at
so
ne
ta
l.[
35
]

UK
qu
ali
ta
tiv
e

su
m
m
ar
y:

th
is
wa
s
a
ra
pid

qu
ali
ta
tiv
e
ev
alu
at
ion

co
nd
uc
te
dt
oa
sse
ss
th
ef
ea
sib
ilit
yo
ft
he
So
ut
ha
m
pt
on

CO
VI
D-
19
Sa
liv
aT
es
tin
gP
ro
gr
am
m
ei
na

co
m
m
un
ity

re
su
lts
fro
m
th
is
re
vie
w
fo
un
d
th
at
hig
h
lev
els

of
co
m
m
un
ica
tio
n

(o
pe
n

an
d

tra
ns
pa
re
nt

co
m
m
un
ica
tio
n

fro
m

pr
og
ra
m
m
e

im
ple
m
en
te
rs)

we
re

im
po
rta
nt

in
en
su
rin
g

co
m
m
un
ity

en
ga
ge
m
en
ta
nd
ad
he
re
nc
et
oP
CR
Te
sti
ng
pr
og
ra
m
m
es

stu
dy
pe
rio
d:
Ju
ne
–O
cto
be
r2
02
0

cla
rit
y
an
d
co
ns
ist
en
cy
:
pa
rti
cip
an
ts

de
scr
ibe
d
fin
din
g
op
en

co
m
m
un
ica
tio
n

wi
th

th
e
pr
og
ra
m
m
e
te
am

re
as
su
rin
g
an
d

m
ot
iva
tin
gt
oe
ng
ag
ei
nt
es
tin
g

..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
.

(Co
nt
inu
ed
.)

 D
ow

nl
oa

de
d 

fr
om

 h
ttp

s:
//r

oy
al

so
ci

et
yp

ub
lis

hi
ng

.o
rg

/ o
n 

15
 N

ov
em

be
r 

20
23

 



14

royalsocietypublishing.org/journal/rsta
Phil.Trans.R.Soc.A381:20230129

...............................................................

Ta
bl
e1
.(
Co
nt
inu
ed
.)

re
fer
en
ce

loc
at
ion

ty
pe
of
stu
dy

stu
dy
sco
pe

ke
yfi
nd
ing
sr
ela
te
dt
oc
om

m
un
ica
tio
ns
an
dN

PI
s

..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
.

sa
m
ple
:in
te
rv
iew

sn
=
77
,o
nl
ine

fo
cu
sg
ro
up
sn

=
20

wi
th

n=
22
3
sta
ff,
stu
de
nt
s,
pu
pil
s
an
d
ho
us
eh
old

m
em
be
rs
fro
m
fo
ur
sch
oo
ls,
on
e
un
ive
rsi
ty
an
d
on
e

co
m
m
un
ity

he
alt
hc
ar
eN

HS
tru
st
(sp
ec
ifi
cn
um

be
rs
by

ge
nd
er
an
de
th
nic
ity
no
tg
ive
n,
alt
ho
ug
hn
ot
es
‘pu
pil
s

we
re
fro
m
div
er
se
et
hn
ic
ba
ck
gr
ou
nd
s’

tru
st:

pa
rti
cip
an
ts

fel
t
th
at

tru
st

wa
s
ne
ce
ssa
ry

to
im
pr
ov
e

en
ga
ge
m
en
ti
nt
es
tin
ga
nd
th
at
tru
st
co
uld

be
he
lpe
db
yr
ec
eiv
ing

m
or
e
dir
ec
te
d
inf
or
m
at
ion

fro
m
cre
dib
le
so
ur
ce
s(
e.g
.u
niv
er
sit
y,

loc
al
go
ve
rn
m
en
t)
ab
ou
tt
he

pr
og
ra
m
,i
nc
lud
ing

ra
tio
na
le,

da
ta

pr
ot
ec
tio
na
nd
te
st
ac
cu
ra
cy
.T
he
stu
dy
als
od
isc
us
se
dh
ow

th
ef
ac
t

pr
og
ra
m
co
m
m
un
ica
tio
ns
int
o
m
ult
ipl
e
lan
gu
ag
e
wa
ss
ee
n
as
a

fac
ilit
at
or
to
en
ga
ge
m
en
ti
nt
es
tin
g

NP
Is
stu
die
d:
CO
VI
D-
19
te
sti
ng

(a
dh
er
en
ce
to
aw

ee
kly

co
m
m
un
ity

CO
VI
D-
19

ra
pid

te
sti
ng

pr
og
ra
m
m
e
in

sch
oo
ls,
GP
su
rg
er
ies
an
da

un
ive
rsi
ty
)

co
m
m
un
ica
tio
ns

ty
pe
s/s
ou
rce
s:
co
m
m
un
ica
tio
n
fro
m

pr
og
ra
m
m
ei
m
ple
m
en
te
rs
(p
ar
tn
er
sh
ip
be
tw
ee
n
loc
al

NH
Sf
ou
nd
at
ion

Tru
st,
cit
yc
ou
nc
ila
nd
th
eu
niv
er
sit
y)

ps
yc
ho
so
cia
lc
on
str
uc
ts/
/fr
am
ew
or
ks
:t
ru
st

..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
.

W
illi
am
se
ta
l.[
36
]

UK
qu
ali
ta
tiv
e

su
m
m
ar
y:
th
is
stu
dy

as
se
sse
d
pu
bli
c
pe
rce
pt
ion
s
of

no
n-
ad
he
re
nc
et
oC
ov
id-
19
pr
ot
ec
tio
nm

ea
su
re
s(
by
se
lf

an
do
th
er
s)

qu
ali
ta
tiv
e
da
ta
an
aly
sis

re
ve
ale
d
six

ke
y
th
em
es
re
lat
ed

to
no
n-

ad
he
re
nc
et
oC
OV
ID
-19

NP
Is

stu
dy
pe
rio
d:
25
Se
pt
em
be
r–
13
No
ve
m
be
r2
02
0

tw
ot
he
m
es
we
re
de
em
ed
re
lat
ed
to
co
m
m
un
ica
tio
n

sa
m
ple
:

UK
ad
ult
s,

n=
51

(fe
m
ale

=
49
%
;

W
hit
e=

63
%
;m
od
al
ag
eg
ro
up
40
–4
9=

35
%
)

co
gn
iti
ve

ov
er
loa
d:

‘A
ler
t
fat
igu
e’

(i.
e.

re
ce
ivi
ng

to
o
m
an
y

ale
rts
/m
es
sa
ge
s
lea
din
g
to

co
nf
us
ion

or
‘ov
er
loa
d’

wh
er
eb
y

im
po
rta
nt

inf
or
m
at
ion

ca
n

be
ov
er
loo
ke
d,

fo
rg
ot
te
n,

or
m
is-
un
de
rst
oo
d)

NP
Is
stu
die
d:
m
ult
ipl
e(
pa
nd
em
ic
pr
ot
ec
tio
nm

ea
su
re
s)

tru
st:
tru
st
in
go
ve
rn
m
en
tc
om

m
un
ica
tio
n
(e
.g.
co
m
m
un
ica
tio
n
of

ru
les

su
bje
ct
to
int
er
pr
et
at
ion
)

..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
.

(Co
nt
inu
ed
.)

 D
ow

nl
oa

de
d 

fr
om

 h
ttp

s:
//r

oy
al

so
ci

et
yp

ub
lis

hi
ng

.o
rg

/ o
n 

15
 N

ov
em

be
r 

20
23

 



15

royalsocietypublishing.org/journal/rsta
Phil.Trans.R.Soc.A381:20230129

...............................................................

Ta
bl
e1
.(
Co
nt
inu
ed
.)

re
fer
en
ce

loc
at
ion

ty
pe
of
stu
dy

stu
dy
sco
pe

ke
yfi
nd
ing
sr
ela
te
dt
oc
om

m
un
ica
tio
ns
an
dN

PI
s

..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
.

co
m
m
un
ica
tio
ns

ty
pe
s/s
ou
rce
s:
m
ult
ipl
e/
un
sp
ec
ifi
ed

(co
m
m
un
ica
tio
n/
inf
or
m
at
ion

wa
sr
ais
ed

in
re
lat
ion

to
no
n-
ad
he
re
nc
e)

cla
rit
y
an
d
co
ns
ist
en
cy
:p
ar
tic
ipa
nt
se
xp
re
sse
d
fee
lin
g
as
th
ou
gh

m
ea
su
re
sw

er
e
of
te
n
co
nf
us
ing

be
ca
us
e
of
th
e
‘m
ixe
d
m
es
sa
ge
s’

ov
er
NP
Ig
uid
an
ce
or
ru
les

ps
yc
ho
so
cia
l
co
ns
tru
cts
//f
ra
m
ew
or
ks
:
ale
rt

fat
igu
e

(in
fo
rm
at
ion
/co
gn
iti
ve
ov
er
loa
d)
;t
ru
st
(in

go
ve
rn
m
en
t

co
m
m
un
ica
tio
n)

..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
.

W
oo
dla
nd
et
al.
[37
]

UK
qu
ali
ta
tiv
e

su
m
m
ar
y:

stu
dy

ex
plo
re
d
fam

ilie
s’

ad
he
re
nc
e
to

m
ult
ipl
eN
PI
sd
ur
ing

sch
oo
lc
los
ur
es
;

ad
he
re
nc
ew

as
en
ha
nc
ed
by

stu
dy
pe
rio
d:
16
–2
1A
pr
il2
02
0

cla
rit
y
an
d
co
ns
ist
en
cy
:d
eli
ve
rin
g
cle
ar

gu
ida
nc
e
inc
re
as
ed

(a
fam

ily
’s
ca
pa
bil
ity
to
un
de
rst
an
dw

ha
tt
he
yn
ee
de
dt
od
ot
oc
ha
ng
e

be
ha
vio
ur
);

sa
m
ple
:
pa
re
nt
s
of

ch
ild
re
n

(a
ge

<
18
),

n=
30

(fe
m
ale

=
67
%
;W
hit
e=

67
%
;a
ge
,m

=
39
)

tru
st:
de
liv
er
ing

th
eg
uid
an
ce
by
as
ou
rce

th
ep
ar
en
ta
nd
ch
ild
tru
sts

NP
Is

stu
die
d:

qu
ar
an
tin
e

(st
ay
-a
t-h
om

e)
;
so
cia
l

dis
ta
nc
ing

in
pu
bli
c
(a
vo
idi
ng

ot
he
rs
no
t
fro
m
ow
n

ho
us
eh
old
);
ph
ys
ica
l
dis
ta
nc
ing

(2
m

ru
le)
;
hy
gie
ne

(cl
ea
nin
g
ho
m
e)
;h
yg
ien
e
(co
ve
rin
g
co
ug
hs
/sn
ee
ze
s);

hy
gie
ne
(a
vo
idi
ng
to
uc
hin
gf
ac
e)

co
nt
ro
l/a
ut
ho
rit
y
re
lat
ion
s:
fam

ilie
s
of
te
n
sta
te
d
th
ey

ad
he
re
d

be
ca
us
et
he
y‘
we
re
to
ld
to
’,e
sp
ec
ial
ly
wh
en
co
m
m
un
ica
tio
nw

as
by

hig
ha
ut
ho
rit
yfi
gu
re
s(
e.g
.g
ov
er
nm

en
to
rP
rim

eM
ini
ste
r)

co
m
m
un
ica
tio
ns
ty
pe
s/s
ou
rce
s:
m
ult
ipl
e

ps
yc
ho
so
cia
l

co
ns
tru
cts
//f
ra
m
ew
or
ks
:

ca
pa
bil
iti
es
,

op
po
rtu
nit
ies
,
m
ot
iva
tio
ns

m
od
el

of
be
ha
vio
ur

(CO
M
-B
);
Th
eo
re
tic
al
Do
m
ain
sF
ra
m
ew
or
k(
TD
F)

..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
.

(Co
nt
inu
ed
.)

 D
ow

nl
oa

de
d 

fr
om

 h
ttp

s:
//r

oy
al

so
ci

et
yp

ub
lis

hi
ng

.o
rg

/ o
n 

15
 N

ov
em

be
r 

20
23

 



16

royalsocietypublishing.org/journal/rsta
Phil.Trans.R.Soc.A381:20230129

...............................................................

Ta
bl
e1
.(
Co
nt
inu
ed
.)

re
fer
en
ce

loc
at
ion

ty
pe
of
stu
dy

stu
dy
sco
pe

ke
yfi
nd
ing
sr
ela
te
dt
oc
om

m
un
ica
tio
ns
an
dN

PI
s

..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
.

W
rig
ht
et
al.

[38
].
Er
ra
tu
m
in:

BM
C
Pu
bli
c
He
alt
h.
20
22

M
ar

24
;22
(1)
:58
1

UK
qu
ali
ta
tiv
e

su
m
m
ar
y:
stu
dy
ex
plo
re
df
ac
ilit
at
or
sa
nd
ba
rri
er
st
oN
PI

us
ing

str
uc
tu
ra
lto
pic

m
od
ell
ing

(te
xt
m
ini
ng
)t
oe
xt
ra
ct

th
em
es
fro
m
ov
er
26
00
0
fre
e-
te
xt
su
rv
ey

re
sp
on
se
s

fro
m
17
50
0U
Ka
du
lts

tru
st:
al
ac
ko
ft
ru
st
in
go
ve
rn
m
en
tm

es
sa
gin
gw

as
vo
ice
db
y6
.5%

of
re
sp
on
se
s

stu
dy
pe
rio
d:
17–

23
De
ce
m
be
r2
02
0

cla
rit
ya
nd
co
ns
ist
en
cy
:in
str
uc
tio
ns
an
da
bo
ut
wh
at
th
er
ule
sw

er
e

fo
un
dt
ob
ec
on
fu
sin
gi
n3
.45
%
of
re
sp
on
se
s

sa
m
ple
:

UK
ad
ult
s

(a
ge

>
18
),

n=
17
50
0

(fe
m
ale

=
74
%
;
W
hit
e=

97
%
;
m
od
al

ag
e
gr
ou
p

60
+

=
45
%
)

NP
Is
stu
die
d:
wo
rk
ing

fro
m
ho
m
e;
so
cia
lis
ola
tio
n;
so
cia
l

dis
ta
nc
ing

(2
m

ru
le)

in
pu
bli
c
(d
ue

to
th
e
ac
tio
ns

of
ot
he
rs
or

en
vir
on
m
en
ta
lc
on
str
ain
ts)
;f
ac
em
as
ks
;

sa
nit
ize
r

co
m
m
un
ica
tio
ns

ty
pe
s/s
ou
rce
s:

m
ult
ipl
e
(in
du
cti
ve

stu
dy

of
ba
rri
er
sa
nd

fac
ilit
at
or
st
o
NP
Ia
dh
er
en
ce
to

go
ve
rn
m
en
t
co
m
m
un
ica
tio
ns
);
us
ed

str
uc
tu
ra
lt
op
ic

m
od
ell
ing

an
d
te
xt
-m
ini
ng

te
ch
niq
ue
s
to

ex
tra
ct

th
em
es
fro
m
fre
e-
te
xt
su
rv
ey
re
sp
on
se
s

..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
.

(Co
nt
inu
ed
.)

 D
ow

nl
oa

de
d 

fr
om

 h
ttp

s:
//r

oy
al

so
ci

et
yp

ub
lis

hi
ng

.o
rg

/ o
n 

15
 N

ov
em

be
r 

20
23

 



17

royalsocietypublishing.org/journal/rsta
Phil.Trans.R.Soc.A381:20230129

...............................................................

Ta
bl
e1
.(
Co
nt
inu
ed
.)

re
fer
en
ce

loc
at
ion

ty
pe
of
stu
dy

stu
dy
sco
pe

ke
yfi
nd
ing
sr
ela
te
dt
oc
om

m
un
ica
tio
ns
an
dN

PI
s

..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
.

ps
yc
ho
so
cia
l

co
ns
tru
cts
//f
ra
m
ew
or
ks
:

tru
st

(in
go
ve
rn
m
en
t);
CO
M
-B
Fra
m
ew
or
k

..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
.

Er
as
o&

Hi
lls
[39
]

UK
m
ixe
d-
m
et
ho
ds

(q
ua
lit
at
ive

an
d

ob
se
rv
at
ion
al

(cr
os
s-s
ec
tio
na
l)

su
m
m
ar
y:
stu
dy

us
ed

on
lin
e
su
rv
ey

an
d
int
er
vie
ws

an
d
re
gr
es
sio
n
an
aly
sis

(q
ua
nt
ita
tiv
e)
an
d
fra
m
ew
or
k

an
aly
sis
(q
ua
lit
at
ive
)t
oe
xp
lor
ef
ac
to
rs
as
so
cia
te
dw

ith
so
cia
ld
ist
an
cin
gr
ule

inf
rin
ge
m
en
ts

tru
st:
an
ad
dit
ion
al
lev
el
of
ag
re
em
en
to
na

7-p
oin
tL
ike
rt
ind
ica
tin
g

tru
st
in
th
eG
ov
er
nm

en
td
ec
re
as
es
int
en
tio
na
ls
.d.
inf
rin
ge
m
en
ts
by

7.4
%

stu
dy
pe
rio
d:
su
rv
ey
:1
–3
1M

ay
20
20

cla
rit
ya
nd

co
ns
ist
en
cy
:i
nt
er
vie
w
pa
rti
cip
an
ts
fo
un
d
go
ve
rn
m
en
t

m
es
sa
gin
g
to
be

co
nf
us
ing

wi
th
so
m
e
m
es
sa
ge
s(
e.g
.‘
sta
ya
ler
t)

un
cle
ar
or
su
bje
ct
to
int
er
pr
et
at
ion
.I
nt
er
vie
w
pa
rti
cip
an
ts
als
o

fo
un
dm

es
sa
gin
gt
ob
e‘
inc
on
sis
te
nt
’o
r‘c
on
tra
dic
to
ry
’

int
er
vie
ws
:5
Au
gu
st–

21
Se
pt
em
be
r2
02
0

sa
m
ple
:

su
rv
ey
,

n=
68
1

(fe
m
ale

=
83
%
;

W
hit
e=

86
%
;m

ea
n
ag
e=

43
);
int
er
vie
ws
,n

=
30

(fe
m
ale

=
47
%
;W
hit
e=

63
%
;

NP
Is
stu
die
d:
so
cia
ld
ist
an
cin
g(
sta
y-
at
-h
om

e)

co
m
m
un
ica
tio
ns
ty
pe
s/s
ou
rce
s:
m
ult
ipl
e

ps
yc
ho
so
cia
l

co
ns
tru
cts
//f
ra
m
ew
or
ks
:

tru
st

(in
go
ve
rn
m
en
t);

pe
rce
ive
d
be
ha
vio
ur
al

co
nt
ro
l
(se
lf-

effi
ca
cy

an
d

co
nt
ro
lla
bil
ity
);

th
eo
ry

of
pla
nn
ed

be
ha
vio
ur
;t
he
so
cia
le
co
log
ica
lm
od
el

..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
.

 D
ow

nl
oa

de
d 

fr
om

 h
ttp

s:
//r

oy
al

so
ci

et
yp

ub
lis

hi
ng

.o
rg

/ o
n 

15
 N

ov
em

be
r 

20
23

 



18

royalsocietypublishing.org/journal/rsta
Phil.Trans.R.Soc.A381:20230129

...............................................................

Box 2. Inclusion and Exclusion criteria were used during the review.

Inclusion criteria, title/abstract screen; all criteria must be met for inclusion:
— English language studies
— reporting on COVID-19 alone, or COVID-19 and other respiratory infectious diseases
— reporting on communication as a method of increasing the uptake of, or adherence to,

non-pharmaceutical interventions (NPIs) for COVID-19
— community-based setting (e.g. schools, daycares, residential settings, retail,

restaurants, gyms and other athletic facilities, bars, workplaces, public parks,
etc.)

Exclusion criteria, title/abstract screen; any one criterion is grounds for exclusion:

— non-English language studies
— does not report on COVID-19
— does not report on any NPI related to COVID-19
— any type of healthcare setting (e.g. long-term care, acute care, inpatient clinics,

emergency department) are to be excluded; if relevant to our topic, they will be tagged
according to setting for potential future use

— systematic reviews, narrative reviews and other evidence syntheses are to be
excluded

Inclusion criteria, full-text screen:

— studies must report empirical data
— study designs: trials and experimental studies, including randomized and non-

randomized designs; observational studies (cohort, case–control and cross-sectional
studies); qualitative studies

— studies must include a focus on communication strategies or interventions to
encourage adoption of or adherence to NPIs; i.e. studies must include focus on
behaviour or action in relation to NPIs (not intention or attitudes to NPIs)

— studies must include data related to the United Kingdom (either as a case study or as
a multi-country comparative study including the United Kingdom)

Exclusion criteria, full-text screen:

— studies focused on e-learning in general, not learning about COVID NPIs
— studies not related to uptake of/adherence to COVID behaviours/NPIs—including

studies focused only on intentions, willingness or attitudes towards NPIs
uptake/adherence

— studies not focused on communication (as an intervention or strategy—see definition
above)

— studies focused on vaccination uptake
— studies not including the UK as an empirical case
— studies that discuss impact of NPIs on communication and interaction (e.g. facemasks,

distancing on remote communication) (rather than vice-versa)
— studies focused on the psychosocial impact of NPIs and COVID communications

(including media coverage)
— studies on telehealth or health-related communication between healthcare

professionals and patients (not specifically related to COVID)
— studies that used communication media (e.g. Twitter analysis) to investigate

something related to COVID-19 other than NPIs
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and six in 10 (61.85%) engaged in all three. Studies found average self-rated adherence to be
high across multiple protective behaviours, for example 4.36 on a 5-point scale (with 5 being
‘several times per day’ across all studied NPIs [29] or 6.29 on a 7-point scale, where 7 is
‘very much so’ following recommended behaviours). Qualitative studies that explored levels of
adherence found perceived self-adherence to be high (if not necessarily perceived adherence by
others) [36–39].

(a) What types of communication and communication strategies have been used
to encourage non-pharmaceutical intervention adoption or adherence?

Overall, communication was studied or explored as one of a number of possible factors or
variables predicting or impacting COVID-19 NPI adoption or adherence. Only one study focused
exclusively on the effect of communication on NPI: a longitudinal (two waves of data) analysis
explored how aspects of messages affected stay-at-home behaviour over time [31]. By their
nature, qualitative studies tended to inductively explore themes (e.g. enablers and barriers)
that explained adherence (or non-adherence) to NPIs (e.g. [33,35,38])). Of the five observational
(survey) studies, two [27,28] looked at whether conspiracy theories predict NPI adherence, also
looking at how conspiracy theories are influenced by communication (channels or sources). Two
observational survey studies [29,30] and the one mixed-methods study [39] looked at general or
multiple factors predicting NPI adherence, including communication.

Most studies looked at multiple communication channels (media) within one study, including
traditional and social media and word-of-mouth communication (e.g. from friends, family and
employers). One study [28] focused on public broadcast news (the BBC), and another focused on
traditional media [29]. One study [35] explored focused on one form of communication—official
communications sent out by programme implementers and stakeholders (e.g. universities and
local government) to encourage engagement with COVID-19 testing interventions. Two studies
[27,29] conducted separate analyses on specific forms of media (e.g. TV and newspapers). Most
(n = 8) studies [27–29,33,34,36–38] looked at adherence to multiple NPIs (including, and especially
in qualitative studies, generic ‘protection measures’). One study [24] looked specifically at contact
tracing app use. Two studies [31,39] looked specifically at quarantine (staying at home). Two
studies [32,35] looked at engagement in community COVID-19 testing programs. Most studies
looked at NPI adherence in the general UK public (but not with fully representative samples),
with two studies focused on local or regional NPI adherence in England [32,35]. Two studies
[34,35] focused on diverse ethnicities, and that tailored communication using targeted messages
in multiple languages to specific ethnic communities was important for adherence. Very few
studies focused on message content and framing. One study [31] specifically explored how
aspects of messages related to time spent at home.

(b) What is the evidence for the effectiveness of communication strategies
in non-pharmaceutical interventions adoption or adherence?

Among the observational studies, evidence of the effectiveness of communications on NPI uptake
and adherence was mixed. Two studies [29,30] found that the communications studied had a
positive effect on NPI adoption or adherence. One study [28] found no statistically significant
effect–between conspiracy beliefs or news source and basic health-protective behaviours. Finally,
two studies [27,31] found mixed effects of communication on NPI adoption and adherence.
Among the qualitative studies, evidence of the effectiveness of communication on NPI adoption
and adherence was also mixed. Two studies [33,39] discussed how communication served both
as enablers and a barrier to adherence in their studies. For example, one study [39] found that
government communication could have both positive and negative impacts on adherence. Four
studies [32,34,36,38] identified only, or focused, on ways in which ineffective communication
served as a barrier to adherence (or as a factor in non-adherence). Two studies [35,37]
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Table 2. Principles for effective public health communication to influence health behaviour.

theme findings summary implication studies

trust low trust in government was
associated with low
adherence to behavioural
public health interventions
(NPIs)

information should be
conveyed by trusted sources
(e.g. health authorities)

N= 10
[23–25,27,29,31–35]

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

clarity and consistency too many (often conflicting,
unclear) messages were
seen as a barrier to
adherence (causing ‘alert
fatigue’/information
overload)

information should be
conveyed clearly, and mixed
messages should be
avoided

N= 9
[25,27,29–35]

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

control messaging focused on
supporting autonomy, or
being authoritative (but not
inducing ‘control aversion’)
was associated with higher
adherence

communication should strike a
balance between being
authoritative but avoiding
language seen as
controlling (e.g. ‘you must’)

N= 5
[23,27–29,33]

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

identified only, or focused on, the ways in which effective communication served as enablers to
adherence.

In terms of the effect of the type of media, two studies found that engagement with traditional
media (e.g. TV and radio) was associated with greater adherence to NPIs [27,29], whereas one
study found the use of social media to be associated with lower adherence to NPIs [27]. Two
studies [28,30] found no statistically significant effect of news sources on adoption or adherence
to NPIs. One found that official sources, including political parties and medical authorities led to
higher use of a contact tracing app [30]. One study found that friends and family (word-of-mouth
communication) had a small negative effect on adherence [27]. The main themes identified in this
review, related to the characteristics of effective communication were clarity and consistency, trust
and control. These are summarized in table 2.

(i) Clarity and consistency

The most common feature of effective communication identified was clarity and consistency.
Overall, nine studies (one observational, seven qualitative and one mixed methods) [25,27,29–
35] had findings which related to this theme. Six studies [29,32,33,37–39] identified message
clarity and clear guidance as important. Five of these studies were qualitative, and so clarity of
communication (or lack thereof), was defined by participants themselves (i.e. they perceptions
of the how clear information was linked to adherence) [32,33,37–39]. One observational
study measured quantitatively people’s ratings of clearness of information and ‘consistency
of instructions and recommendations’ finding that these were significantly positively related
to protective behaviours [29]. Four studies [29,33,36,38] identified consistent messages as
being important. Studies suggested that participants felt ‘mixed messages’ [33,36], a lack of
transparency [35] or inadequate communication of scientific uncertainty [34] led to confusion and
in some cases non-adherence to COVID-19 guidance or rules. One study [36] found that too many,
often conflicting, messages generated ‘alert fatigue’ or information overload and were seen as a
barrier to adherence. Three studies [33,36,39] discussed how the communication of potentially
ambiguous messages, rules and terms (e.g. ‘stay alert’ and ‘essential’) were open to interpretation
and could therefore be a barrier to adherence.
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(c) What evidence is there on the psychosocial determinants of non-pharmaceutical
interventions adoption or adherence?

The evidence on psychosocial determinants was also heterogeneous, with studies using different
psychological or behavioural constructs or frameworks. For example, two included studies
specifically looked at the relationship between communication, conspiracy beliefs about the
origins and spread of COVID-19 (e.g. that it was created or sanctioned by e.g. governments or
the pharmaceutical industry) and NPIs. Findings were conflicting, with one study [28] finding
that conspiracy beliefs were not statistically significantly associated with basic health-protective
behaviours, but the other [27] found a strong negative relationship between conspiracy beliefs
and engagement in all health-protective behaviours.

(i) Trust
The most common psychosocial factor was trust, being identified in 10 studies [28–30,33–39]. One
prevalent theme (n = 6 studies) was that low trust in government resulted in lower adherence
to NPIs or protective behaviours [30,33,36,38,39] or to higher belief in conspiracy theories [28].
Conversely, higher trust in medical or health professionals or authorities was associated with
higher adherence to NPIs [30,33]. Two studies [35,37] discussed the importance of generally
‘trusted’ or credible sources, for example to engagement in COVID testing [35] on parents’
adherence to various NPIs.

(ii) Control
Five studies explored the role of control on adherence [28,31,33,34,37]. Legate & Weinstein [31]
provided the deepest treatment of the impact of control. Respondents were asked, during the
first lockdown (March-May 2020), the extent to which they felt messages were controlling (e.g.
‘conveyed harsh legal consequences of not staying at home’) or autonomy supportive (e.g.
‘provided choices around how to make staying at home work for me’). The study found that
autonomy-supportive messages, which framed the behaviour (staying at home) as being in
line with individuals beliefs or values and which gave people a sense of choice, encouraged
people to spend more time at home. Messages containing language perceived as ‘controlling’
(e.g. ‘you must’ and ‘you should’) were associated with less time spent at home. McNulty et
al. [27] also discussed their findings in terms of the risks of poorly communicated rules leading
to ‘control aversion’. However, whereas controlling language was seen as a potential barrier to
adherence, authoritative communication—from sources perceived as official (e.g. national news,
official government, or Prime Ministerial announcements) or including mandated messages
(i.e. communicating legal requirements) predicted higher adherence to NPIs in three studies
[29,31,37].

4. Discussion
Health communication, as a ‘meta-intervention’, plays an important role in the effectiveness
of many, if not all NPIs, as well as the effectiveness of pharmaceutical interventions. It may,
for example, help support the correct use of masks or reduce vaccine hesitancy. However,
determining to what extent communication is effective in increasing the adoption of, or adherence
to, NPIs, is challenging, for many reasons. Communication is itself a multi-faceted construct
making it difficult to ‘isolate’ the impact of any one type or strategy of communication, and to
disentangle communication from policy and law. This is especially the case in a public health
emergency where rapidly changing information is being transmitted to the public about complex,
evolving science, from numerous different sources. Indeed, ‘alert fatigue’ (information overload)
has been identified as a barrier to adherence [36].
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Notwithstanding these issues and difficulties, this review identified a small body of
generally high-quality evidence, particularly obtained through qualitative studies, showing
that communication was an important factor in NPI adherence and non-adherence. Overall,
communication was good enough to ensure adherence to NPIs was high [3,4,27–29,33,36–39]
although included studies also identify the characteristics that led to non- or less-rigorous
adherence. This review provides additional evidence, using COVID-19 as a new example,
of the importance of key features of effective communication in public health interventions:
(i) information should be conveyed clearly, (ii) conflicting (mixed) messages should be avoided, (iii)
information should be conveyed by trusted sources (e.g. health authorities) and (iv) communication should
strike a balance between being authoritative but avoiding language seen as controlling (e.g. ‘you must’)
(table 2).

Thus findings here serve to reinforce a large body of risk communication literature across
public health (and from environmental health) which also emphasizes that clarity, consistency
using trusted information sources and avoiding controlling language are key features of
effective communication, designed to encourage adherence or behaviour change (e.g. [1,7,40–46]).
Although these are not novel findings, it is a strength of this review, that existing findings usable
from non-COVID research is borne out, since it helps to draw out generalizable principles usable
for future public health crises.

At the same time, this review identified some limitations and omissions which raise additional
questions that warrant further research. We draw out some of these key lessons and implications
below. First, there is a need for more empirical research, particularly quantitative research that
focuses specifically on communication, as an intervention or strategy. The studies meeting our
inclusion criteria did provide useful insights into how communication can be effective, by
ensuring it is clear and avoiding mixed messages, using trusted sources. However, a greater
focus on communication as a facilitator or barrier to NPI adherence, also controlling for
relevant confounders, allows a deeper analysis of some of the psychosocial determinants of its
effectiveness (e.g. [31])

There is a need for more studies that actually measure behaviour (e.g. the act of adhering)
as an outcome, rather than intentions or willingness to adhere. However, there were a number
of studies, some of which were well-designed (including RCTs or experimental studies) that
were excluded because they only measured the impact of communication on intention or
willingness to adopt or adhere to given NPIs. For example, one study found that after using
an interactive web-based intervention participants subsequently reported intentions to increase
their frequency of infection control behaviours [47]. Future reviews may seek to adopt a broader
scope, looking also at the impact of communications on intentions—and perhaps also knowledge
and attitudes—related to COVID-19. Nevertheless, while the study of intentions can help to
support understanding of the motivations for behaviour, the inclusion of behavioural measures
in future studies would further help to confirm these associations and bridge concerns about the
intention-behaviour gap [48].

There is a need for longitudinal studies measuring the impacts of interventions on measured
behaviour over different time points. This is important because it would help to determine which
strategies and interventions have the most enduring impacts, as well as how people’s behaviour
may change over different stages of a crisis. There may also be benefits to replicating the current
review in future to explore whether those studies initially looking at behaviour were subsequently
followed up to explore such issues as whether, and which, infection-reducing behaviours (e.g.
mask wearing and hand hygiene) were sustained and for how long. Further, multi-method
approaches should be adopted to ensure strong evidence on not only how people receive
information but how they interpret it and why. For example, including the use of public/citizen
panels that could provide real-time evidence of communication effectiveness.

Regarding the UK specifically, more research is needed on ethnicity, diversity and inclusion,
such as how best to tailor communications specifically to ethnic minority groups in regard to
encouraging and supporting engagement with NPIs. One of the key challenges here would
be accounting for the role that cultural and political factors, including national, ethnic and
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socio-political contexts, play in influencing all aspects of health risk communication (channels,
sources, messages and audiences) [49]. Future evidence reviews might also seek to look at
additional countries or take an international perspective to support these understandings.

In the UK, government leaders and spokespeople played a prominent role in regularly
relaying information, advice and key announcements during the crisis [7]. Some studies have
indicated that different leadership styles and strategies had a bearing on risk perceptions along
with intentions to engage in safety-related behaviour in relation to COVID-19 for example [50].
However, this specific feature of pandemic communications did not figure as a primary focus of
studies meeting criteria for inclusion in this review. Further research investigating the behavioural
impacts of leadership communication is therefore warranted to support its use as a focal crisis
response tool by officials.

This review highlights the importance of qualitative study findings in supporting research
and policy understandings of the use and effectiveness of communication for NPI uptake and
adherence. For example, it provided evidence that, from the perspectives of those receiving and
interpreting guidance, the way it was communicated may have been insufficiently clear, overly
complex or frequent, was perceived as inconsistent or conflicting [32,33,37–39]. However, the
incorporation of advice arising from qualitative research evidence can sometimes meet policy
resistance especially when viewed in relation to questions of ‘research bias’ and attention to
the ‘hierarchy of evidence’ commonly attributed to randomized and controlled quantitative
studies. This view can then limit the capacity of qualitative research to inform public health
policies and practice. This review indicates that framing the contribution of studies in terms of
‘research quality’ is a useful way to bridge such concerns. It also highlights that the use of well-
designed studies employing research panels to obtain qualitative data can offer valuable support
to policy understandings of public perceptions (of both the risks and communication practices
and impacts) as a crisis emerges and unfolds [51,52].

There were notably few studies that met all of our inclusion criteria, that is: which included
a focus on communication (as an independent variable, predictor, mediator or factor); looked
at behaviour (i.e. NPI uptake or adherence as a dependent variable or outcome); and which
were based/focused on, or included data on the UK. As such there is an overall need for more
research, especially RCTs or high-quality (low risk of bias) observational studies, which were
otherwise found to be broadly lacking. This may be considered somewhat surprising given the
unprecedented volume of research studies conducted in response to COVID-19 as well as the
significant allocation of research funds made available through responsive calls in response to the
crisis. In the event, besides the predilections of researchers to certain research frameworks and
paradigms, many studies were understandably largely fragmented and designed and conducted
at short notice in light of the emergency and thereby often limited in focus. Notwithstanding
that there are many studies undertaken in response to the crisis yet to be published, this review
indicates there is a need to develop ‘crisis ready’ research frameworks or protocols prior to future
emergencies to ensure that the most pertinent knowledge is rigorously obtained.

In conclusion, despite the limited volume of evidence, and the need for more higher quality
research in future, the studies included in this review suggest that health risk communication can
have significant or important impacts on adoption of or adherence to public health behavioural
interventions, with more effective communication shaped by the type, clarity and framing of
the message and the messenger and communication channels used. Although findings from this
review are specifically drawn from the UK, some of its key lessons and implications may be of
broader relevance, specifically: the need for clear, consistent and trustworthy communication as
facilitators to NPI adherence and the need to develop rigorous and comprehensive behaviourally
focused research protocols in advance of future public health challenges. Put simply, poor
communication can negatively affect adherence to public health behavioural interventions,
whereas good communication can positively affect it.

Data accessibility. This is an evidence review of publicly available previously published studies. The data are
provided in the electronic supplementary material [53].
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