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ABSTRACT

Objective Evidence on how individual characteristics
and distancing policies during the first wave of COVID-19
together influenced health behaviours is scarce. The
objective of this study is to fill in this gap by studying

how the propensity to engage in protective behaviours

in Europe was shaped by the interplay of individual
characteristics and national policies.

Design Data on individual behaviour in 27 countries came
from the ‘Corona Survey’ module of the Survey of Health,
Ageing and Retirement in Europe, collected in summer
2020. As outcomes, we considered avoidant behaviours
(never leaving home, reducing frequency of walks and
reducing frequency of social meetings) and preventive
behaviour (wearing a face mask). Among relevant
policies, we considered stay-at-home restrictions, mask
wearing policies and gathering restrictions. Individual
characteristics comprised gender, health risk of COVID-19
(older age and poor health) and activity (employment and
providing help to other households).

Participants Nationally representative samples of older
adults (50 years and over), n=51 540 respondents (58%
of women).

Results Active people (employed and helping other
households) were more likely to wear face masks but
less likely to use avoidant behaviours. People at health
risk (older people and those in poor health) were more
likely to use all types of protective behaviours. Protective
behaviours were also more frequent among women

than among men. Longer duration of distancing polices
correlated with more frequent protective behaviours.
Distancing policies reduced social differences in the rate of
protective behaviours only in case of social meetings and
mask wearing.

Conclusions Protective behaviours responded to
distancing policies, but our results suggest that people
used them voluntarily, especially if they were at health risk.

INTRODUCTION

In the first half of 2020, when pharmaceutical
measures were not yet available, protective
behaviour was the only way to contain COVID-
19." The prevalence of protective behaviour
targeting COVID-19 varied across countries,

.2 Radoslaw Antczak®

STRENGTHS AND LIMITATIONS OF THIS STUDY

= We used individual data for 27 European countries
for a population aged 50+ (N between 41 227 and
51 540 individuals).

= The data were collected with a standardised and
strictly comparable questionnaire.

= ltisthe first analysis considering individual-level and
country-level predictors of protective behaviours on
a large cross-national sample.

= The study is cross-sectional and does not account
for the changes of policies over time.

= The data did not allow analyses of cross-regional
differences within countries.

reflecting distancing policies such as stay-at-
home orders, social gatherings limitations, or
requirements to wear face masks.? However,
under the same policies, the propensity to
use protective measures differed among
social categories. This paper contributes to
the literature by studying how the interplay of
individual characteristics and policies shaped
protective behaviour among older adults in
27 European countries.

We conceptualise protective behaviours
during the COVID-19 pandemic using the
health belief model (HBM).> * HBM lists
factors which may shape the probability of
health behaviour: (1) perception of threat
(comprising the expected risk and severity of
infection) and (2) evaluation of behaviour’s
effectiveness and perceived costs and
barriers.” Additionally, cues to action (eg,
governmental recommendations) and indi-
vidual characteristics (eg, risk aversion) may
also affect behaviours.”

Supporting HBM, past research showed
that people who considered themselves
more vulnerable (higher risk of infection)
and more at health risk (higher expected
seriousness of infection) of COVID-19 were
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more likely to use protective behaviours, including phys-
ical distancing, hand sanitising, and mask wearing.®’ As
COVID-19 was a greater health risk among older adults
and those with coexisting diseases, protective behaviours
were more common among older adults and those in
bad health.*"* Also, risk aversion increased protective
behaviours."* Consistent with the lower propensity of
women to take risky behaviours, women were shown to
be more compliant with distancing regulations than men:
they were more prone to reduce mobility, sanitise hands
often and wear masks.'? 2 On the other hand, barriers,
such as being employed and obliged to work outside of
home, reduced the rate of protective behaviours.”®

However, not all protective behaviours are equal. In
particular, the literature differentiates between avoidant
behaviours, which are focused on avoiding situations
perceived as risky (eg, never leaving home and reducing
frequency of walks or social meetings), and preventive
behaviours (eg, mask wearing and hand sanitising),
which aim to reduce the probability of infection in risky
situations.'”  Although both avoidant and preventive
behaviours were recommended (sometimes enforced)
by governments in response to the COVID-19 pandemic,
barriers to avoidant behaviour could be higher than
barriers to preventive behaviours, especially in more
active segments of the population. For example, being
employed could have made it impossible to never leave
home but was likely compatible with mask wearing. More-
over, although preventive and avoidant behaviours all
serve as protective measures, some substitution between
them is possible. This happened in Italy when the end of
the stay-athome order forced people to return to their
workplaces, which substantially increased mask wearing.*
Extending this argument, different social groups may
be more prone to use different protective behaviours.
Specifically, employment or other types of activity may
increase the rate of preventive behaviours but act as a
barrier against avoidant behaviours. In contrast, being at
higher health risk may increase the rate of both avoidant
and preventive behaviours. Supporting this, risk avoid-
ance seems to be the main motivation of using protective
measures among older adults and those in poor health.”!
Considering the propensity of women to avoid risky
behaviours in general, this also suggests their higher rate
of preventive and avoidant behaviours alike.'’ ' -1

To our knowledge, no past research documented the
differences in individual predictors of avoidant and
preventive behaviours. Providing such evidence for
Europe is the first goal of this article. Following the theo-
retical framework of the HBM and our reading of the
literature, we formulate the following hypotheses:

Hla: Employment (or other activity) acts as a barrier

to avoidant behaviours.

H1b: Employment (or other activity) facilitates preven-

tive behaviours.

Hlc: Older age and worse health (predictors of health

risk of COVID-19), as well as being a woman (associat-

ed with risk aversion), facilitate avoidant behaviours.

H1d: Older age and worse health (predictors of health

risk of COVID-19), as well as being a woman (associat-

ed with risk aversion), facilitate preventive behaviours.

Beyond individual characteristics, also the corre-
sponding policies should affect the propensity of
protective behaviours. In terms of HBM, policies and
recommendations constitute cues for action, but
enforcing policies (eg, through fines) may also affect
costs of certain behaviours. Research confirmed that poli-
cies shaped the rate of mask wearing and mobility reduc-
tions."?'” ** However, strict distancing policies may not be
necessary to shape individuals’ behaviour. An American
study showed that distancing policies explained almost
none of mobility reduction in industries with high risk
of virus transmission: people reduced their mobility in
these sectors before introduction of policies, in response
to mere recommendations.*

Plausibly, the effect of policies differed across social
categories. Research showed that the gender gap in the
intention to wear a mask almost disappeared if mask
wearing was mandatory.”” ** Tt is likely that distancing
policies increased behaviours especially in social cate-
gories that were most resistant to given behaviour; such
mechanism would reduce the importance of individual
characteristics under distancing policies. On the other
hand, however, policies might serve as a cue on how
dangerous the epidemiological situation is. This implies
that distancing policies may exacerbate the importance
of individual characteristics for protective behaviours.
Testing these competing predictions is the second goal
of this paper:

H2a: Distancing policies reduced individual differenc-

es in protective behaviours.

H2b: Distancing policies increased individual differ-

ences in protective behaviours.

This study, to our knowledge, is the first analysis consid-
ering individual and country-level predictors of protective
behaviours on a large cross-national sample. Most studies
covered a limited (up to eight) number of countries,
which hampered the possibility to systematically study the
effects of policies.'® ** Among exceptions, some studies
relied on large international samples (77 or 60 countries),
but these analyses did not explicitly measure policies.” "’
To our knowledge, the only large-scale comparative study
that accounted simultaneously for policies and behav-
iours measured behaviours merely on a regional and not
on an individual level.*’

METHODS

The data on individual behaviour came from the Survey of
Health, Ageing and Retirement in Europe (SHARE).” *°
SHARE is a cross-national, multidisciplinary panel study
of people aged 50+ initiated in 2004 and coordinated
by European Research Infrastructure Consortium. This
analysis used data from the special ‘Corona Survey’
module, run on a subsample of regular panellists between
June and August 2020. The data were collected using
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computer-assisted telephone interviews in 26 European
countries and Israel; the sample included people aged 50
or more and their spouses.?” The total sample included
52 061 respondents; country samples varied between 787
in the Netherlands and 4519 in Estonia.

Measures

Our dependent variables recorded protective behaviour
of respondents. Avoidant behaviours comprised (1) not
leaving home since the beginning of the pandemic (yes/
no), (2) frequency of walks (never/less often than before
COVID-19/the same/more often) and (3) frequency of
social meetings (never/less often than before COVID-19/
the same/more often). Preventive behaviours included
(4) frequency of mask wearing when outside of one’s
home in a public space (always/often/sometimes/
never). The Corona Survey recorded also other types
of behaviour (such as keeping physical distance from
others or sanitising hands); however, the four behaviours
mentioned earlier corresponded most closely to policies
implemented by governments.

Among individual-level characteristics we studied, age
(linear and quadratic components) and health before
the pandemic as measures of potential health risk asso-
ciated with COVID-19 infection. We included linear and
quadratic components of age to allow for non-linear rela-
tionship between health and protective behaviour: plau-
sibly, age difference play a smaller role among people in
their 60s but may be much more important at advanced
old age. (In the main analysis, we estimate linear effects
of poor prepandemic health; an additional analysis in
online supplemental table 1 showed that including health
as a categorical variable produced results fully consistent
with our main analysis.) Additionally, we included two
measures of activity which might constitute barriers to
avoidant behaviours: employment status at the beginning
of the pandemic and providing help to other households
during the pandemic. Finally, we accounted for gender,
as women were shown to be more prone to protective
behaviours.

Individual controls included household structure
(single-person household /with partner only/with partner
and other people/with other people only) to control for
the cross-country differences in population structure of
older adults, which could be correlated with the propen-
sity to use protective measures. We also controlled for
past experience with COVID-19 (‘Did you or anyone
close to you experience symptoms that you would attri-
bute to COVID-19, for example, cough, fever or difficulty
breathing?” with answers yes/no), a likely confounder
because COVID-19 experience might correlate with
protective behaviour and distancing policies. All cases
with missing data on any of the individual variables were
excluded listwise.

Data on policies came from the ‘Our World in Data’ data-
base (Oxford Policy Tracker, https://ourworldindata.org/
coronavirus), which provides harmonised statistics on the
development of the COVID-19 pandemic and tracks the

policy responses.”* As individual data described behaviour
over a period of about 4 months (‘since the beginning
of the pandemic’), we measured policies as duration of
the period when strict distancing policies were in force.
We focused on policies which regulated the behaviours
of interest: (1) requirement not to leave the house with
exceptions (as opposed to ‘recommendation only’ or
‘no policy’); (2) requirement to wear masks when social
distancing was not possible (vs ‘required in some specific
places only’, recommendation only or no policy); and (3)
restrictions on gatherings of fewer than 10 people (vs ‘less
strict restrictions’). For each policy, we used the length of
the period (between 1 March and 30 June) when the policy
was in force in a given country, expressed in months. Out
of 27 countries considered in this paper, 7 countries did
not make masks obligatory in spring 2020, and six coun-
tries did not introduce stay-athome order (ie, in these
countries, the duration of policies was 0). For details of
country-level variables, see online supplemental table 2.

To control for severity of pandemic in a country, we
included the maximum recorded daily number of deaths
per million of population®**; this is a possible confounder
because it may correlate with distancing policies and with
the prevalence of protective behaviour. All variables are
summarised in table 1.

Analytical methods

We used the statistical method of multilevel regres-
sion. Multilevel regression controls for clustering of
individual observations within countries, and it is the
method of choice for cross-national comparative data,
especially for estimating effects of country-level char-
acteristics, such as policies.” We estimated random
intercept models, which assume that the cross-country
variation of protective behaviour has a random compo-
nent. To investigate the effects of individual characteris-
tics and policies on prevalence of protective behaviours,
we inspected the main (fixed) effects of relevant vari-
ables. To investigate social differences in the effects of
policies (H2a and H2b), we inspected cross-level inter-
actions, that is, interactions between individual charac-
teristics and policies. For dichotomous outcome (never
leaving home), we estimated multilevel logistic regres-
sion models; for ordered categorical dependent vari-
ables, we estimated ordered logit models. As effect sizes
from such models are difficult to interpret, we addition-
ally present the predicted probabilities of protective
behaviour.

Patient and public involvement
It was not appropriate or possible to involve patients or
the public in the design, conduct, reporting or dissemi-
nation plans of our research.

RESULTS

Descriptive results

Figure 1 presents the cross-country variation in the preva-
lence of protective behaviours and duration of distancing
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Table 1 Sample characteristics
Mean or % SD Min Max Nr obs

Individual-level variables
Never left home since the outbreak 18% 0 1 51784
Walked more often (1) 11% 0 1 41377
Walked the same (2) 43% 0 1 41377
Walked less often (3) 31% 0 1 41377
Walked never (4) 15% 0 1 41377
Meetings more often (1) 1% 0 1 41369
Meetings the same (2) 11% 0 1 41369
Meetings less often (3) 32% 0 1 41369
Meetings never (4) 56% 0 1 41369
Masks never (1) 19% 0 1 42235
Masks sometimes (2) 11% 0 1 42235
Masks often (3) 12% 0 1 42235
Masks always (4) 58% 0 1 42235
Woman 58% 0 1 52061
Age in 2020 70.56 9.3 50 104 52061
Excellent health before the pandemic (-2) 7% 0 1 51773
Very good health before the pandemic (-1) 16% 0 1 51773
Good health before the pandemic (0) 44% 0 1 51773
Fair health before the pandemic (1) 26% 0 1 51773
Poor health before the pandemic(2) 7% 0 1 51773
Poor health before the pandemic 0.11 1.0 -2 2 51773
Employed 21% 0 1 52061
Provided help to other households 15% 0 1 52061
Household: single person 24% 0 1 52060
Household: partner only 53% 0 1 52060
Household: partner and others 17% 0 1 52060
Household: others, no partner 7% 0 1 52060
Somebody had symptoms 11% 0 1 51582

Country-level variables
Required to stay home (months) 1.0 0.8 0.0 2.5 27
Restrictions on gatherings of 10 people or less (months) 2.1 0.7 0.7 3.5 27
Mask wearing required (months) 1.4 1.0 0.0 3.1 27
Policy Stringecy Index >70 (months) 1.2 0.7 0.0 2.2 27
New deaths per million 22.8 11.5 7.8 46.9 27

Source: Own calculation based on SHARE Corona Survey (June-August 2020) and Ritchie et al.?®
Max, maximum; Min, minimum; Nr obs, number of observations; SD, standard deviation; SHARE, Survey of Health, Ageing and Retirement in

Europe.

policies. Little over 18% of respondents declared that they
never left home between the outbreak of the pandemic
and the study period (June/July 2020). The variation
among countries was large, with the lowest value in
Denmark (2.2%) and the highest value in Malta (49.7%).
Among older adults who ever left their homes, 46.2%
reduced frequency of walks (11.8% in Denmark, 91.4%
in Romania), 56% never met five or more persons from

outside of their household (22.1% in Slovakia, over 70%
in Luxembourg, Slovenia and Italy), and 58% declared
always wearing a face mask in public (1% in Netherlands
and Denmark, 90% in Luxembourg, Portugal and Italy).

Not only behaviour but also policies showed consid-
erable cross-country variation. Between 1 March and
30 June 2020, stay-athome policies lasted on average 1
month (from 0 month in Denmark, Sweden, Finland,

4

Mikuc

ka M, Antczak R. BMJ Open 2023;13:e060291. doi:10.1136/bmjopen-2021-060291

yBLAdoo Ag paioslold “wisyuue gn 1e £202 ‘¢ Areniga4 uo jwoo fwg-uadolwa/:dny wouy papeojumoq "£Z0zZ Areniga- € Uo T62090-TZ02-Uadolwg/osTT 0T Sse paysignd 1siiy :uado NG


http://bmjopen.bmj.com/

Open access

I

X
s © Romania
é 2 ® ltaly .
g © gcq i ® Spain
2 k)
= >
® o o MfgBEce o
g § ®Malta Portugal
» © © 4
g o N ® srael
g .,9;) © Polarf B8Rz ania ® France
Q
< © Malta B @ Czech Republic
= o
Q& © Cyprus -S < 4 ® Slovakia
= o
o ' oltal o Latvia i @ Belgium
5 ® Croatia Y o X © Estonia @ Luxembourg
2 ® Hungary E @ Slovenia
[ ] & "
E N QBﬁIE@{“a ) Romanétce @ gpain @ lsrael 3 o | @Switzerland ©® Germany
8 " | @Slovenia huanla. Lt © Portugal E " ket ® Netherlands
E ] %Hand ®Czech R‘g&:@?@ﬂg @ Belgium o ’ Blgnmark
o i ® Netherlang&ermany @ France
_ | B o
T T T T T T T T T T T T
0 5 1 15 2 25 0 5 1 1.5 2 2.5
Required to stay home (months) Required to stay home (months)
2 Czech Republic
S © Luxembourd (g Republic g gy
% ° X ﬁ?‘:anla Polan ® Spain
L @ Bulgaria ® Israel
[ORC =®© 410G
a0 o Lyermpenie g o emay
3 o ltaly 3 @ Hungary @ Slovakia
2 © SwMaitand e Portugal © ©® Mal@France
& S B2 HBsanaiseigium £
4 © < © 4
g . o Crafrprus ® Spain® France é : @ Cyprus
5 @ Israel o ® Polandg Netﬁer ande o)
3 SELNE o Greece S oareece  ® oM
Z < | ®Bulgaria 34
E . ® Hungary 2 .
w @ Sweden g
8 ® Denmark =
E o @ Slovakia E o _| ®Estonia
‘Cu) ® Switzerland
[ons
w @ Latvia
o .
o o | 0 EBifgshinas
T T T T T T T T T
0 1 2 3 4 0 1 2 3

Restrictions on gatherings of 10 people or less (months)

Figure 1

Switzerland, Latvia and Slovenia to 2.5 months in Israel),
restrictions on gatherings of 10 or fewer people lasted
on average 2.1 months (from 0.7 in Bulgaria up to 3.5 in
France), and face masks were required for on average 1.4
months (from 0 month in Denmark, Finland, Hungary,
Estonia, Germany, the Netherlands and Sweden up to 3.1
months in Israel).

Figure 1 suggests a link between duration of distancing
policies and protective behaviours: overall, longer poli-
cies correlated with a higher propensity of behaviour.
However, the variations in behaviours for a specific dura-
tion of policies was considerable. For instance, with over
2 months of stay-at-home order, over 80% of respondents
reduced walk frequency in Spain, but only 40% reduced
walks frequency in Belgium. Among countries where face
masks were not required by national policies, over 70% of
respondents in Hungary and Germany always wore them,
whereas almost nobody always wore masks in Finland,
Denmark and the Netherlands. In Malta, where about
50% of respondents never left their homes, stay-at-home
order lasted less than a month. These examples suggest
that policy restrictions were only one among various
factors shaping people’s behaviours: people volun-
tarily adjusted their behaviour (probably in response to

Face masks required (months)

Prevalence of protective behaviour versus national distancing policies.

recommendations or information) even if distancing
policies were absent or short-term.

Multivariate analysis

Table 2 shows the results of multivariate regression of
protective behaviours on individual and country-level
characteristics. (For a simpler model without cross-
level interactions, see online supplemental table 3.)
We expected (Hla) that employment or other activity
(providing help to other households) may constitute
a barrier to avoidant behaviours, such as never leaving
home, reducing walks and reducing social meetings.
Consistently, the odds of avoidant behaviours were lower
among employed than among non-employed and were
lower among people providing help to other households
than among people not providing help. The effects of
employment and providing help to other households
were statistically significant for all types of avoidant
behaviours, which support the hypothesis.

We also postulated (H1b) that employment or other
activity facilitated preventive behaviours. In fact, proba-
bility of mask wearing was higher among employed than
among non-employed. However, the probability of mask

Mikucka M, Antczak R. BMJ Open 2023;13:060291. doi:10.1136/bmjopen-2021-060291 5

“1ybuAdoa Aq palosiold ‘wisyuuey gn 1e £20z ‘g Areniga4 uo jwod fwqg uadolwg//:dny wol) papeojumoq "€z0z Arenigad € uo 162090-T20Z-uadolwa/oeTT 0T Se paysignd 1sii :uado cING


https://dx.doi.org/10.1136/bmjopen-2021-060291
http://bmjopen.bmj.com/

Table 2 Prevalence of protective behaviour as a function of individual-level and country-level predictors

Model 1 Model 2 Model 3 Model 4
Frequency of
Frequency of Frequency of social wearing a face
Never left home walks meetings mask
OR SE OR SE OR SE OR SE
Individual-level predictors

Woman 1.39"* (0.04) 1.23* (0.02) 1.42* (0.03) 1.66** (0.04)

Age (centred at 70, per 10 years) 1.62% (0.03) 111 (0.02) 1.19=* (0.02) 0.99 (0.02)

Age squared (centred at 70, per 10 1.197 (0.02) 1.10™ (0.01) 1.01 (0.01) 0.95*  (0.01)

years)

Poor physical health before the 1.52** (0.02) 1.40* (0.02) 1.7 (0.01) 1.10™*  (0.01)

pandemic

Employed at the beginning of the 0.44** (0.02) 0.85*** (0.02) 0.58*** (0.02) 1.07* (0.04)

pandemic

Provided help to other households 0.41*** (0.02) 0.81** (0.02) 0.91** (0.02) 1.01 (0.03)

Household: single person (ref: partner  1.02 (0.03) 1.07* (0.03) 0.85"* (0.02) 0.84**  (0.03)

only)

Household: partner and others (ref: 1.28** (0.05) 1.08** (0.03) 0.92** (0.03) 0.98 (0.03)

partner only)

Household: others, no partner (ref: 1.39** (0.07) 1.13* (0.05) 0.91* (0.04) 0.78"*  (0.04)

partner only)

Somebody had symptoms 0.85** (0.04) 0.86*** (0.08) 0.97 (0.03) 1177 (0.04)

Country-level predictors and cross-level
interactionst

1 additional month of requirement to 1.51 (0.41) 1.60+ (0.38)

stay at home
xWoman 1.02 (0.03) 1.12** (0.03)
xAge 0.93*** (0.02) 0.94** (0.02)
xPoor physical health 0.96+ (0.02) 1.02+ (0.01)
xEmployed 0.92 (0.06) 0.90* (0.03)
xProvided help 0.88+ (0.06) 0.95+ (0.03)

1 additional month of restrictions on 1.47* (0.27)

<10 people
xWoman 0.89** (0.03)
xAge 1.00 (0.02)
xPoor physical health 0.95* (0.02)
xEmployed 1.38** (0.06)
xProvided help 0.99 (0.04)

1 additional month of masks required 245  (0.81)
xWoman 1.05+  (0.03)
xAge 0.97 (0.02)
xPoor physical health 0.95"*  (0.01)
xEmployed 0.95 (0.03)
xProvided help 0.91*  (0.03)

1 additional month of Policy Stringency 1.09 (0.33) 1.49 (0.41) 1.00 0.17) 4.65"* (2.17)

Index >70

Deaths per million (maximum March-  0.99 (0.02) 0.98 (0.01) 1.00 (0.01) 1.04 (0.03)

June 2020)T

Random effects
Continued
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Table 2 Continued

Model 1

Model 2 Model 3 Model 4

Frequency of

Frequency of Frequency of social wearing a face

Never left home walks meetings mask

OR SE OR SE OR SE OR SE
Random intercept (variance) 0.71 0.58 0.31 2.02
Number of countries 27 27 27 27
Number of respondents 51 540 41 232 41 227 42 086

Source: Own calculation based on SHARE Corona Survey (June-August 2020) and Ritchie et al.?®
Multilevel logistic (model 1) and multilevel ordered logit (models 2-4) models with cross-level interactions of individual characteristics and

national policies.
*+ P<0.10, P<0.05, **P<0.01, **P<0.001.
TAIll country-level variables are centred on grand average.

OR, odds ratios; SE, standard errors; SHARE, Survey of Health, Ageing and Retirement in Europe.

wearing was not related to providing help to other house-
holds. Hence, the support for Hlb was only partial.

Furthermore, we expected (Hlc) that higher health
risk of COVID-19, as approximated by older age and
worse health, as well as women’s propensity to avoid risks,
positively correlated with avoidant behaviours. Indeed,
the odds of avoidant behaviours were higher at older age
and for individuals with worse prepandemic health. The
effect of age was quadratic for never leaving home and
for reducing the frequency of walks, whereas propensity
to reduce social meetings increased linearly with age.
(For detailed analysis modelling health as a categorical
variable, see online supplemental table 1.) Moreover,
the odds of all avoidant behaviours were higher among
women. The aforementioned patterns are consistent with
hypothesis HIc.

Hypothesis Hld postulated that health risk of
COVID-19 and women’s risk aversion facilitated also
preventive behaviours, that is, mask wearing. However, in
our estimates, the odds of mask wearing did not differ
linearly with age: they were highest around the age of 70
and were lower among the younger and older respon-
dents. (For an illustration of health effects for protective
behaviours, see online supplemental figure 1.) Nonethe-
less, the probability of mask wearing was higher among
people with worse prepandemic health and was higher
among women than among men. The support for Hld is
therefore partial.

Models in table 2 show also the effects of policies. Two
policies seem to have systematically affected behaviour:
longer duration of gathering restrictions increased the
odds of reducing social meetings, and longer duration
of policies requiring mask wearing increased the propen-
sity to wear a mask. The duration of stay at home order
was not related to the odds of never leaving home and
correlated with the odds of reducing walks only in the
model without cross-level interactions (online supple-
mental table 3). Additionally, the longer the duration
of stringent policies, the higher was the prevalence of
mask wearing, which suggests that aspects of policies not

directly related to mask wearing served as cues informing
people that the epidemiological situation was serious,
which could indirectly encourage wearing masks.

An additional analysis excluded the countries which
did not introduce the respective policies (see online
supplemental table 4) and showed that the effect of mask
wearing policies was driven by the difference between
countries where masks were and were not compulsory.
In other words, once the policy has been introduced,
the duration of policy did not correlate with propensity
to wear masks. However, the cross-level interactions in
online supplemental table 4 inform that longer mask
wearing policies increased the propensity to wear masks
in specific groups: among women and older respondents.

To inspect the interplay of policies and individual
characteristics, we focus on the cross-level interactions
(table 2), which inform about differential effects of
policies in various groups. The pattern of results was
mixed. First, for some outcomes, longer duration of
distancing policies reduced social differences in protec-
tive behaviours. This applied to never leaving home:
longer stay-at-home order reduced mobility among older
people less than among the young, which contributed
to closing the age gap. A similar pattern showed up also
for reducing the frequency of social meetings: longer
gathering restrictions reduced social meetings among
employed people (OR=1.38, p<0.001), men (OR=0.89,
p<0.001) and healthier persons (OR=0.95, p<0l) more
than among (respectively) the inactive, women and
people in worse health. This decreased social differences
(between employed and non-employed, between men
and women, and between people with excellent and poor
health) in reduction of social meetings. Similarly, longer
enforcement of mask wearing reduced health differences
in the propensity to wear a mask. These patterns are
consistent with the hypothesis (H2a) that longer dura-
tion of distancing policies reduced social differences in
protective behaviours.

However, this pattern was not universal. In particular,
longer stay-at-home order reduced women'’s propensity to
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Figure 2 Predicted probabilities of using protective measures as a function of distancing policies in various categories of older

adults.

walk more than it reduced men’s, thus increasing gender
differences in reducing walks. Also the differences in walk
reduction between employed and inactive people were
greater under longer stay-at-home order. This pattern is
consistent with hypothesis H2b, suggesting that, in some
cases, distancing policies served as a cue that epidemio-
logical situation is serious.

Figure 2 shows predicted probabilities to give an over-
view of effect sizes. The predictions show that the gender
gap in avoidant behaviours amounted to less than 10-15
percentage points, whereas the activity gap (ie, the effect
of being employed or providing help to other house-
holds) only exceptionally exceeded 10 percentage points.
The biggest was the effect of prepandemic health: the gap
in avoidant behaviours between those in poor health and

those in excellent health was in most cases above 15 or
20 percentage points. The gaps were visibly smaller for
preventive behaviour (ie, mask wearing) than for avoidant
behaviours. Finally, social differences in never leaving
home were larger in countries with longer duration of
distancing policies. In contrast to that, social differences
in meeting frequency and mask wearing typically reduced
with longer duration of distancing policies.

Recognising the importance of gender differences,
we run an additional analysis inspecting gender differ-
ences in the effects of cross-level interactions (see online
supplemental table 5). Our results showed few gender
differences in the determinants of protective behaviours,
suggesting that the patterns described in this paper hold
for men and women alike.
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DISCUSSION

This study assessed how the interplay of individual char-
acteristics and national policies shaped the prevalence
of COVID-19 protective behaviours among older adults
during spring 2020. Social groups differed in the propen-
sity to use protective behaviours. Being employed and
providing help to other households increased (although
slightly) the probability of mask wearing but reduced
avoidantbehaviours, such as neverleaving home, reducing
frequency of walks or social meetings. In contrast, old age
and poor health were associated with higher propensity
of almost all protective behaviours (the only exception
was mask wearing, which was not higher among older
people). Additionally, the rate of all protective behaviours
was higher among women than among men. Longer
duration of distancing polices correlated with more
frequent protective behaviours, but behaviours seemed
to be shaped also by other factors, probably recommen-
dations and information. Moreover, the effect of duration
of policies imposing mask wearing captured mainly the
difference between countries which introduced compul-
sory masks and countries that did not. Finally, distancing
policies reduced social differences in the rate of protec-
tive behaviours only in case of social meetings and mask
wearing.

The strength of this analysis lies in the broad cross-
national data for 27 countries, which allowed us to simul-
taneously account for national policies and individual
characteristics. Such a set-up, integrating policy-level
and individual-level predictors, is rare in the literature.
The main limitation of our study is that the measures
of policies were unavoidably a simplification of a very
complex reality. For instance, the rules might have been
to a various degree enforced by authorities (eg, the risk
of receiving a fine in case of non-compliance could differ
among countries), which plausibly affected protective
behaviours. Moreover, some policies were introduced
on subnational level (eg, regional), but neither the indi-
vidual nor policy measures used in this analysis allowed
an analysis across regions. The second limitation is that
policies and behaviours changed over time. Our data
did not allow a dynamic analysis and provided a snap-
shot summarising the period between March and June
2020. Finally, our results pertain to the early stage of the
pandemic and may not accurately represent the patterns
of behaviour in later periods.

In practical terms, our study contributes to the body
of evidence on the effectiveness of policies in shaping
people’s behaviour. Our results suggest that, although
policies shaped protective behaviour, their role was
limited: some social groups, in particular those at health
risk, used protective behaviours even in the absence of
policies or if the distancing policies were introduced for
brief periods. Probably such behaviours responded to
recommendations and information. This conclusion is
aligned with previous research,” showing that protective
behaviours were chosen voluntarily before introduction
of distancing policies. This suggests that not only the

policies but also softer measures (such as recommenda-
tions and information) may effectively shape people’s
behaviour.

The second results with practical implication are the
social differences in the rate of protective behaviours.
This is especially important, considering that some
behaviours, especially the avoidant ones, may negatively
affect mental health.”” Especially people at health risk
were likely to resort to avoidant behaviours even in the
absence of policies. Despite vaccination programmes,
COVID-19 infection will remain a health risk for a frac-
tion of society. Monitoring and reducing the mental
health consequences of long-term avoidant behaviours in
these groups should be among policy goals.

Our results describe behaviours during spring and
summer 2020 and may not be valid in later periods.
Verifying these patterns for other periods and countries
may be the topic of future studies. Moreover, our results
suggest that—above and beyond distancing policies—
also recommendations and information were driving
protective behaviours. However, due to data limitations,
we were not able to verify of these conclusions. Future
research may do this if suitable data become available.
Finally, understanding mental health consequences of
restrictive policies and protective behaviours is indispens-
able for informed policy choices during the further stages
of this and perhaps other pandemics. For this reason, a
systematic evaluation of mental health consequences of
behaviours and policies is a promising avenue for future
studies.

Acknowledgements The publication of this article was funded by the Mannheim
Centre for European Social Research (MZES) and the SGH Warsaw School of
Economics. This paper uses data from Survey of Health, Ageing and Retirement
in Europe (SHARE) Wave 8 (DOIs: 10.6103/SHARE.w8.100 and 10.6103/SHARE.
w8ca.100).

Contributors MM and RA developed the research question during weekly
meetings and revised and approved the final manuscript. MM run the statistical
analysis of data, wrote the final version of the manuscript, and acts as the
guarantor. RA wrote the first draft of the manuscript.

Funding The Survey of Health, Ageing and Retirement in Europe (SHARE) data
collection has been funded by the European Commission, DG RTD through FP5
(QLK6-CT-2001-00360), FP6 (SHARE-I3: RII-CT-2006-062193, COMPARE: CIT5-
CT-2005-028857, SHARELIFE: CIT4-CT-2006-028812), FP7 (SHARE-PREP: GA
N°211909, SHARE-LEAP: GA N°227822, SHARE M4: GA N°261982, DASISH: GA
N°283646) and Horizon 2020 (SHARE-DEV3: GA N°676536, SHARE-COHESION: GA
N°870628, SERISS: GA N°654221, SSHOC: GA N°823782) and by DG Employment,
Social Affairs & Inclusion (VS 2015/0195, VS 2016/0135, VS 2018/0285, VS
2019/0332 and VS 2020/0313). Additional funding from the German Ministry

of Education and Research, the Max Planck Society for the Advancement of
Science, the US National Institute on Aging (U01_AG09740-13S2, P01_AG005842,
P01_AG08291, P30_AG12815, R21_AG025169, Y1-AG-4553-01, IAG_BSR06-11,
0GHA_04-064, HHSN271201300071C and RAG052527A) and from various national
funding sources is gratefully acknowledged (see www.share-project.org). MM was
supported by BELSPO (BR/165/A4/CREW).

Competing interests None declared.

Patient and public involvement Patients and/or the public were not involved in
the design, conduct, reporting or dissemination plans of this research.

Patient consent for publication Not applicable.
Ethics approval Not applicable.

Provenance and peer review Not commissioned; externally peer reviewed.

Mikucka M, Antczak R. BMJ Open 2023;13:060291. doi:10.1136/bmjopen-2021-060291

“1ybuAdoa Aq palosiold ‘wisyuuey gn 1e £20z ‘g Areniga4 uo jwod fwqg uadolwg//:dny wol) papeojumoq "€z0z Arenigad € uo 162090-T20Z-uadolwa/oeTT 0T Se paysignd 1sii :uado cING


http://bmjopen.bmj.com/

Data availability statement Data are available in a public, open access repository.
Survey of Health, Ageing and Retirement in Europe data are publicly available

for research purposes upon registration (https://share-eric.eu/). Data on policies
are available in a public open access repository (https://ourworldindata.org/
coronavirus).

Supplemental material This content has been supplied by the author(s). It has
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been
peer-reviewed. Any opinions or recommendations discussed are solely those

of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and
responsibility arising from any reliance placed on the content. Where the content
includes any translated material, BMJ does not warrant the accuracy and reliability
of the translations (including but not limited to local regulations, clinical guidelines,
terminology, drug names and drug dosages), and is not responsible for any error
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited, appropriate credit is given, any changes made indicated, and the use
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iD
Malgorzata Mikucka http://orcid.org/0000-0002-9648-0939

REFERENCES

1 World Health Organization (WHO). Covid-19 strategy update. 2020.
Available: https://www.who.int/publications/m/item/covid-19-
strategy-update

2 Hale T, Angrist N, Goldszmidt R, et al. A global panel database of
pandemic policies (Oxford COVID-19 government response tracker).
Nat Hum Behav 2021;5:529-38.

3 Clark C, Davila A, Regis M, et al. Predictors of COVID-19 voluntary
compliance behaviors: an international investigation. Glob Transit
2020;2:76-82.

4 Sheeran P, Abraham CS. The health belief model. In: Predicting
healthbehaviour. n.d.: 28-80.

5 Conner M. Health behaviors. In: International Encyclopedia of the
Social & Behavioral Sciences. Elsevier, 2001: 6506-12.

6 van Rooij B, de Bruijn AL, Reinders Folmer C, et al. Compliance with
COVID-19 mitigation measures in the United States. SSRN Journal
2020.

7 Di Gessa G, Price D. Changes in health and social well-being in the
COVID-19 clinically vulnerable older English population during the
pandemic. J Epidemiol Community Health 2021;75:1070-7.

8 Brankston G, Merkley E, Fisman DN, et al. Socio-Demographic
disparities in knowledge, practices, and ability to comply with
COVID-19 public health measures in Canada. Can J Public Health
2021;112:363-75.

9 Barcel6 J, Sheen G-H. Voluntary adoption of social welfare-
enhancing behavior: mask-wearing in Spain during the COVID-19
outbreak. PLOS ONE 2020;15:0242764.

10 Lin T, Harris EA, Heemskerk A, et al. A multi-national test on self-
reported compliance with COVID-19 public health measures: the

14

20

21

22

23

24

25

26

27

28

29

role of individual age and gender demographics and countries’
developmental status. Soc Sci Med 2021;286:114335.

Lee WD, Qian M, Schwanen T. The association between
socioeconomic status and mobility reductions in the early stage of
england’s COVID-19 epidemic. Health Place 2021;69.

Haischer MH, Beilfuss R, Hart MR, et al. Who is wearing a mask?
gender-, age-, and location-related differences during the COVID-19
pandemic. PLOS ONE 2020;15:e0240785.

Moran C, Campbell DJT, Campbell TS, et al. Predictors of attitudes
and adherence to COVID-19 public health guidelines in western
countries: a rapid review of the emerging literature. J Public Health
(Oxf) 2021;43:fdab070:739-53...

Xu P, Cheng J. Individual differences in social distancing and
mask-wearing in the pandemic of COVID-19: the role of need

for cognition, self-control and risk attitude. Pers Individ Dif
2021;175:110706.

Ferrin M. Reassessing gender differences in COVID-19 risk
perception and behavior. Soc Sci Q 2022;103:31-41.

Galasso V, Pons V, Profeta P, et al. Gender differences in COVID-19
attitudes and behavior: panel evidence from eight countries. Proc
Natl Acad Sci U S A 2020;117:27285-91.

Woodcock A, Schultz PW. The role of conformity in mask-wearing
during COVID-19. PLOS ONE 2021;16:€0261321.

Tan J, Yoshida Y, Ma KS-K, et al. Gender differences in health
protective behaviours and its implications for COVID-19 pandemic in

Taiwan: a population-based study. BMC Public Health 2022;22:1900.

Bish A, Michie S. Demographic and attitudinal determinants of
protective behaviours during a pandemic: a review. Br J Health
Psychol 2010;15(Pt 4):797-824.

Wang G, Li L, Wang L, et al. The effect of governmental health
measures on public behaviour during the COVID-19 pandemic
outbreak. Int J Health Policy Manag 2021;11:2166-74.

Krekel C, Swanke S, De Neve J-E, et al. Are happier people more
compliant? global evidence on preventive health behaviours during
covid-19 lockdowns. In Review [Preprint] 2022.

Cronin CJ, Evans WN. Total shutdowns, targeted restrictions, or
individual responsibility: how to promote social distancing in the
COVID-19 era? J Health Econ 2021;79:102497.

Capraro V, Barcelo H. The effect of messaging and gender on
intentions to wear a face covering to slow down COVID-19
transmission. PsyArXiv [Preprint] 2020.

Jorgensen F, Bor A, Petersen MB. Compliance without fear:
individual-level protective behaviour during the first wave of the
COVID-19 pandemic. Br J Health Psychol 2021;26:679-96.
Borsch-Supan A. Survey of health, ageing and retirement in europe
(SHARE) wave 8. COVID-19 survey 1. 2021.

Borsch-Supan A, Brandt M, Hunkler C, et al. Data resource profile:
the survey of health, ageing and retirement in Europe (share). Int J
Epidemiol 2013;42:992-1001.

Scherpenzeel A, Axt K, Bergmann M, et al. Collecting survey data
among the 50+ population during the COVID-19 outbreak. In:

The Survey of Health, Ageing and Retirement in Europe (SHARE).
2020: 217-21.

Ritchie H, Mathieu E, Rodés-Guirao L, et al. Coronavirus pandemic
(COVID-19). 2020. Available: https://ourworldindata.org/coronavirus
Luke DA. Multilevel modeling. Thousand Oaks California, USA, 2004.
Mikucka M, Schnor C, Rees A. Personal distance norms and the
mental burden of covid-19 pandemic among older adults in 14
european countries. 2022.

10

Mikucka M, Antczak R. BMJ Open 2023;13:060291. doi:10.1136/bmjopen-2021-060291

“1ybuAdoa Aq palosiold ‘wisyuuey gn 1e £20z ‘g Areniga4 uo jwod fwqg uadolwg//:dny wol) papeojumoq "€z0z Arenigad € uo 162090-T20Z-uadolwa/oeTT 0T Se paysignd 1sii :uado cING


https://share-eric.eu/
https://ourworldindata.org/coronavirus
https://ourworldindata.org/coronavirus
http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0002-9648-0939
https://www.who.int/publications/m/item/covid-19-strategy-update
https://www.who.int/publications/m/item/covid-19-strategy-update
http://dx.doi.org/10.1038/s41562-021-01079-8
http://dx.doi.org/10.1016/j.glt.2020.06.003
http://dx.doi.org/10.1016/B0-08-043076-7/03871-7
http://dx.doi.org/10.1016/B0-08-043076-7/03871-7
http://dx.doi.org/10.2139/ssrn.3582626
http://dx.doi.org/10.1136/jech-2021-216405
http://dx.doi.org/10.17269/s41997-021-00501-y
http://dx.doi.org/10.1371/journal.pone.0242764
http://dx.doi.org/10.1016/j.socscimed.2021.114335
http://dx.doi.org/10.1016/j.healthplace.2021.102563
http://dx.doi.org/10.1371/journal.pone.0240785
http://dx.doi.org/10.1093/pubmed/fdab070
http://dx.doi.org/10.1093/pubmed/fdab070
http://dx.doi.org/10.1016/j.paid.2021.110706
http://dx.doi.org/10.1111/ssqu.13116
http://dx.doi.org/10.1073/pnas.2012520117
http://dx.doi.org/10.1073/pnas.2012520117
http://dx.doi.org/10.1371/journal.pone.0261321
http://dx.doi.org/10.1186/s12889-022-14288-1
http://dx.doi.org/10.1348/135910710X485826
http://dx.doi.org/10.1348/135910710X485826
http://dx.doi.org/10.34172/ijhpm.2021.131
http://dx.doi.org/10.1016/j.jhealeco.2021.102497
http://dx.doi.org/10.1111/bjhp.12519
http://dx.doi.org/10.1093/ije/dyt088
http://dx.doi.org/10.1093/ije/dyt088
https://ourworldindata.org/coronavirus
http://dx.doi.org/10.4135/9781412985147
http://bmjopen.bmj.com/

	Role of individual characteristics and national distancing policies for COVID-­19 protective behaviour among older adults: a cross-­sectional study of 27 European countries
	Abstract
	Introduction﻿﻿
	Methods
	Measures
	Analytical methods
	Patient and public involvement

	Results
	Descriptive results
	Multivariate analysis

	Discussion
	References


