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Abstract
The current COVID-19 pandemic caught the decision makers in many countries sub-optimally prepared to respond. To better
cope with similar situations in the future, it is vital to understand the major predictors of health-beneficial behavior and adherence
to imposed mitigation measures and guidelines. To tailor the promotion of government-imposed measures, it is important to
understand how the sociodemographic background combined with personality traits affect the perception and responsiveness of
people. We investigated the perception and adherence to mitigation measures during the pandemic by examining their trends
across several sociodemographic categories and personality dimensions. The strongest predictors of confidence in the preventive
measures and their implementation were the participants’ concern of infection and concern of infecting their loved ones, followed
by gender and age. Education, settlement size, field and type of employment, household type, ownmedical problems, and the age
and health of the participants’ loved ones had a smaller influence on the perceived guidelines importance and implementation.
Adherence to measures was positively related to the participants’ score in conscientiousness and, in lesser extent, openness.
Agreeableness, energy, and emotional stability correlated positively with adherence to basic guidelines. Study provides infor-
mation useful for developing and adapting future public health policies and interventions.
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Introduction

The global COVID-19 pandemic and associated measures to
prevent its spread were and remain a burden to public health
and the economic, political, and social stability around the
world. The Slovenian government first declared the epidemic
on 12 March 2020 and issued a series of strictly enforced
mitigation measures as well as several voluntary guidelines.
Like elsewhere, the main mitigation measures included the
prohibition of gathering outside one’s household, closure of
all non-essential stores and services, closure of educational
institutions, and limitation of movement within the country.

Strict COVID-19 mitigation measures suddenly put the entire
population into an unfamiliar situation, drastically altering the
everyday life of people. The first main aim was to explore the
perception of mitigation measures during the first wave of the
epidemic. Specifically, it was examined how people perceived
the importance of measures and guidelines, and to what extent
these were abided to and how their abidance differed across
several sociodemographic categories.

Similar studies related to the COVID-19 pandemic have
been conducted in several countries. For example, in Italy,
there was overwhelming support and adherence to public
health measures during the first wave of the pandemic across
all age groups, genders and health status, with few exceptions.
Young adults adhered to social distancing and hand washing
less, while people of low income were notably less compliant
with staying at home (Barari et al., 2020). Similar trends were
recovered in the UK, where most respondents abided to at
least one preventive measure, with higher rates among people
aged over 70 years (Atchison et al., 2020). Those with the
lowest household income were able to work from home and
isolate from others less frequently, although their willingness
to do so was as high as in other groups (Atchison et al., 2020).
During the first pandemic wave in France, there was a positive
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association between age and measure compliance. Also,
women were more likely to adjust their behavior according
to public health measures, while education had no effect
(Brouard et al., 2020). In the USA, compliance with health
promoting guidelines was generally high (Park et al., 2020;
van Rooij et al., 2020). There was overwhelming adherence to
social distancing and appropriate hygiene, while age, gender
and financia l securi ty were the most consis tent
sociodemographic predictors of adherence (Park et al.,
2020). Furthermore, a large international study found women
slightly more likely to adhere to mitigation measures, take
health precautions, and make health recommendations to
others. However, the same study found no relationship be-
tween age and measure adherence, and only a weak relation-
ship between age and health precaution implementation, sug-
gesting vulnerability to COVID-19 might not be a reliable
predictor of rule compliance and health promoting behavior
(Clark et al., 2020).

In summary, studies consistently report higher adherence
to COVID -19 mitigation measures in women than in men
(Barari et al., 2020; Park et al., 2020; Gouin et al., 2021).
Age is another important factor, with older generations more
likely to comply with the measures than younger generations
(Atchison et al., 2020; Barari et al., 2020; Brouard et al.,
2020). Reported associations between adherence to the mea-
sures and other sociodemographic factors, such as education,
settlement size, field and type of employment, household type,
and medical problems, were mostly zero or negligible (Bogg
& Milad, 2020; Gouin et al., 2021; Park et al., 2020; but see:
education, Badr et al., 2021; type of employment, Carlucci
et al., 2020; settlement size, Burford et al., 2020; household
type, Uddin et al., 2021; medical problems, Qeadan et al.,
2020).The second main aim was to test whether adherence
to guidelines correlated to peoples’ personality traits.
Personality is one’s unique and relatively stable pattern of
behavior, thoughts, and emotions (McCrae & Costa, 2006),
all of which affect one’s lifestyle, including health promoting
(healthy diet, exercise, preventive health screening) and health
risk (dangerous driving, drug abuse, alcohol consumption)
behaviors and actions. Thus, personality traits may influence
how people perceive, cope and behave during pandemics. The
present study aimed to examine how five personality dimen-
sions – conscientiousness, neuroticism, extraversion, open-
ness, and agreeableness – contributed to people’s adherence
to restrictions, measures and guidelines intended to limit the
spread of COVID-19 during the first pandemic wave.

Individuals scoring high in conscientiousness tend to fol-
low norms and rules, are goal-oriented and show good im-
pulse control (Bogg & Roberts, 2004). They tend to refrain
from risky behaviors (smoking, excessive drinking, dangerous
driving, unhealthy diet), practice a healthy lifestyle and follow
doctors’ instructions (Aschwanden et al., 2019; Bogg &
Roberts, 2004; Friedman et al., 1995; Molloy et al., 2014;

Sutin et al., 2016). Expectedly, conscientiousness proved to
be the key predictor of adherence to COVID-19 mitigation
measures in existing studies (Abdelrahman, 2020;
Aschwanden et al., 2020; Blagov, 2020; Carvalho et al.,
2020; Clark et al., 2020; Stadler et al., 2020).

People scoring high in neuroticism tend to be more sensi-
tive to threat and frustration, and can be prone to health risk
behaviors, such as alcohol consumption, smoking, drug
abuse, sedentary lifestyle, and unhealthy diet (Gale et al.,
2017; Hakulinen et al., 2015; Mroczek et al., 2009; Sutin
et al., 2016; Vollrath & Torgersen, 2002). Conversely, they
tend to worry about health risks (Costa & McCrae, 1985) and
practice health promoting behaviors, e.g., attentiveness to
bodily changes, employing preventive health screenings and
seeking medical attention when needed (Aschwanden et al.,
2019; Weston & Jackson, 2018). In relation to COVID-19,
existing studies report mixed evidence on the relationship be-
tween neuroticism and avoidance of health risk behaviors
(Abdelrahman, 2020; Aschwanden et al., 2020; Blagov,
2020; Bogg & Milad, 2020; Clark et al., 2020; Stadler et al.,
2020).

Extraversion is manifested in assertive, talkative, energetic
behavior and seeking of social interactions, while introversion
reflects in reserved or reflective behaviors and engagement in
solitary activities. There is ambiguous support for the relation-
ship between extraversion and health risk and health promot-
ing behaviors. For example, extraverts may be more physical-
ly active, but also more prone to excess alcohol consumption
(Arai et al., 2009; Magee et al., 2013; Vollrath et al., 1999).
Extraverted individuals showed high compliance with
COVID-19 mit igat ion measures in some studies
(Aschwanden et al., 2020; Blagov, 2020; Bogg & Milad,
2020), but exhibited lower mean levels of social distancing
in others (Carvalho et al., 2020; Chen et al., 2020).

People scoring high in openness tend to seek new experi-
ences, engage in self-examination, and exhibit intellectual cu-
riosity and creativity. They tend to comprehend and follow
medical advice and engage in more health promoting and less
health risk behaviors (Beier & Ackerman, 2003), however,
they may also show propensity to risky sexual behaviors and
drug abuse (Flory et al., 2002; Vollrath et al., 1999).
Regarding the relationship between openness and COVID-
19 guideline adherence, existing studies reported mixed re-
sults (Abdelrahman, 2020; Aschwanden et al., 2020; Bogg
& Milad, 2020; Blagov, 2020; Chen et al., 2020; Krupić
et al., 2020; Martin, 2020; Stadler et al., 2020).

Agreeableness, the tendency to be interested and consider-
ate of others’ needs and feelings, reflects prosociality, com-
passion, empathy, and cooperation. People scoring high in
agreeableness are more optimistic about future health risks
and less often engage in health risk behaviors (Ingledew &
Brunning, 1999; Vollrath et al., 1999). Individuals scoring
high in agreeableness adhered more to COVID-19 guidelines
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in existing studies (Aschwanden et al., 2020; Bogg & Milad,
2020; Chen et al., 2020; Clark et al., 2020; Stadler et al., 2020;
Willroth et al., 2020; Zajenkowski et al., 2020).

Based on theory and existing evidence (Bogg & Milad,
2020), it was expected to find that women, the elderly, essen-
tial workers, individuals with chronic health problems and
those concerned about infection perceive the measures as
more important and adhere to them more often. In relation to
personality traits, individuals with high conscientiousness and
agreeableness were expected to be more adherent to the mea-
sures (Bogg & Roberts, 2004; Bogg & Milad, 2020). There is
less consensus on the effect of other three personality dimen-
sions on compliance with COVID-19 mitigation measures,
thus, this study had no a priori hypotheses regarding extraver-
sion (energy), openness, and neuroticism.

Methods

Survey and Participants

In Slovenia, the first SARS-CoV-2 infection was officially
recorded on 4 March 2020. On 12 March 2020, the govern-
ment officially declared an epidemic, resulting in a “lock-
down”, i.e., closed educational institutions, non-essential
stores and services, halted public transport, and prohibition
of physical gathering. Our survey started on 14 March 2020,
during this “first wave” of the COVID-19 pandemic, via the
online platform 1KA (version 20.03.02, University of
Ljubljana, www.1ka.si) and it was distributed through social
media networks (primarily Facebook and Twitter) for two
weeks. Before entering the survey, participants were
informed about the aims and duration of the study. The
survey was anonymous and contented to GDPR. A total of
2467 participants entered the survey, of which 1207 only
started the survey but did not continue, 297 partially
complemented it, and 963 fully completed it (Table 1). The
survey was closed on 14 July 2020, but 1288 of the partici-
pants completed it by 6 May 2020, still during the lockdown.

The survey consisted of three parts. The first part gathered
the participants’ demographic data, i.e., gender, age, educa-
tion, settlement size, field and type of employment, and type
of household (Table 1). The participants were then asked
about their concern of contracting COVID-19 and concern
of infecting others (both scored on the Likert scale: 1, not
concerned to 5, strongly concerned), and their own chronic
health conditions (e.g., high blood pressure, diabetes, cardio-
vascular disease, chronic respiratory disease, cancer, ce-
rebrovascular and kidney diseases, weakened immune
system, allergies, autoimmune diseases). They were also
asked about health risks of their loved ones, including
old age (i.e., over 65).

In the second part, the participants were asked about the
importance of mitigation measures and guidelines in
preventing the spread of COVID-19 (marked: important, un-
important, not sure; Tables 2, 3 and 4). Then, they were asked
how often they adhered to these mitigationmeasures and other
health guidelines related to COVID-19 (marked: never, rarely,
sometimes, often, always). Further, they were asked about
their potential contacts with vulnerable individuals (i.e., peo-
ple with chronic medical issues, weakened immune system or
those older than 65 years) during lockdown (marked: meeting
vulnerable individuals with or without respectingmeasures, or
no contact; Supplemental Table 4).

In the third part, the participants completed the adapted
Slovenian version of the “Big Five Questionnaire” (BFQ;
Caprara et al., 2012) which measures personality dimensions
of extraversion (energy), conscientiousness, agreeableness,
openness and neuroticism. It includes 132 statements, scored
on a five-point Likert scale ranging from 1 (strongly disagree)
to 5 (strongly agree). Reliability and construct validity of the
dimensions are high, with Cronbach alpha coefficients for
individual dimensions ranging from .75 to .85. Since raw
scores at some dimensions significantly differ in regard to
sex and age, we used standardized T-values for the Slovene
population in subsequent statistical analysis (Caprara et al.,
2012) to ensure mutual comparability of regression
coefficients.

Data Analyses

It was first tested which factors affected the participants’ attitude
towards mitigation measures and guidelines, considered impor-
tant in preventing the spread of COVID-19 (Fig. 1, Supplemental
Table S1). Likelihood-ratio Chi-square test (with standardized
residuals) was used to analyze whether the participants’ concern
of contracting COVID-19 (Table 3a), their concern of infecting
others (Supplemental Table S2), demographic factors, household
type, own health risks, and health risks of loved ones affected
their attitude towards mandated and recommendedmeasures and
guidelines (Table 2).

Next, it was tested which factors affected the participants’
implementation of mitigation measures (Fig. 2; Supplemental
Table 3). Mann-Whitney U test or the Kruskal-Wallis H test
were applied to analyze whether the participants’ demograph-
ic factors, household type, own health risks and health risks of
loved ones (Table 3), and the type of contact with vulnerable
individuals during the pandemic (Supplemental Table 4) af-
fected their implementation of mitigation measures and other
health guidelines related to COVID-19. For all independent
variables except gender, the Games-Howell post-hoc multiple
comparison test was performed to test which groups/classes/
levels contributed to the significant Kruskal-Wallis H test. We
applied the Jonckheere trend test to check for a significant
trend in the degree of participants’ concern and frequency of
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implementation of mitigation measures and other health
guidelines related to COVID-19 (Supplemental Table S2).

Finally, Kendall’s Tau correlations were used to test
whether the adherence to mitigation measures and guidelines
was correlated to the five personality dimensions (Table 4).
Kruskal-Wallis H test was used to analyze whether the partic-
ipants’ personalities related to if and how they met with vul-
nerable loved ones during the pandemic (see above).

Results

The Importance of the Mitigation Measures and
Guidelines to Prevent the Spread of COVID-19

The participants found several measures and guidelines im-
portant in preventing the spread of COVID-19 (Fig. 1,
Supplemental Table S1). As important in limiting the spread

Table 1 Frequencies and percentages of survey participants by gender, age class, education, settlement size, and employment field and type

Parameter Frequency Percentage (%)

Gender
Male 432 34.3
Female 827 65.7
Age
up to 30 years 278 22.1
31–40 years 354 28.1
41–50 years 372 29.5
51–60 years 150 11.9
61–70 years 79 6.3
71 years or more 27 2.1
Education
Primary school 16 1.3
Lower secondary vocational school 26 2.1
Secondary or general vocational school 255 20.5
Higher education (1st Bologna level) 229 18.4
Higher education (2nd Bologna level or 4-year university study) 468 37.7
Master of Science or PhD 249 20.0
Settlement size
Up to 500 inhabitants 160 12.9
500–1.000 inhabitants 91 7.3
1.000–5.000 inhabitants 191 15.4
5.000–10.000 inhabitants 140 11.3
10.000–20.000 inhabitants 98 7.9
20.000–50.000 inhabitants 60 4.8
50.000–100.000 inhabitants 43 3.5
More than 100.000 inhabitants 459 37.0
Employment type
Student - I rarely/do not work through student service 37 3.1
Student - I regularly work through student service 56 4.6
I mostly work on freelance contracts 8 0.7
Self-employed 120 9.9
Public sector - fixed term 120 9.9
Public sector - permanent 392 32.5
Private sector - fixed term 41 3.4
Private sector - permanent 290 24.0
Retired 83 6.9
Unemployed 52 4.3
Other 8 0.7
Employment field
Education 112 9.7
Tourism 46 4.0
Healthcare 73 6.3
Commerce 68 5.9
Service (e.g., hospitality, hairdressing, mechanics) 66 5.7
Industry 69 6.0
Media 45 3.9
Culture, science, sports 294 25.5
Bank, post offices 47 4.1
Economy 71 6.2
Agriculture, forestry, etc. 26 2.3
Police, army, etc. 28 2.4
Other 208 18.0
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Table 2 Effects of gender, age, education, settlement size, employment field and type, household type, own medical problems, and age and health
status of the participants’ loved ones on their perception of the importance of selected guidelines

Guidelines Gender Age
class

Education Settlement
size

Employment
type

Employment
field

Household
type

Medical
problems

Health
status / age
of others

Avoidance
Limitation of physical contact to

household members only
0.087 0.317 0.252 0.102 0.788 0.834 0.310 0.604 0.603

Avoiding touching the face and mask
with unwashed hands

0.643 0.248 0.147 0.131 0.200 0.172 0.113 0.566 0.956

Avoiding unnecessary contact with
surfaces (handles, fences) outside of
home

0.284 0.092 0.521 0.160 0.694 0.288 0.289 0.580 0.496

Keeping a safe interpersonal distance 0.879 0.085 0.380 0.111 0.728 0.372 0.085 0.616 0.878
Respecting the set shopping hour

restrictions
0.162 0.050 0.123 0.589 0.552 0.678 0.655 0.102 0.056

Avoidance of enclosed spaces
outside of home

<0.001 0.396 0.794 0.408 0.696 0.496 0.725 0.397 0.353

Use of alternative (online) shopping
methods

0.179 0.448 0.054 0.325 0.397 0.097 0.469 0.408 0.294

Emptying the mailbox a day or
two after receipt

0.101 0.004 0.051 0.425 0.252 0.621 0.455 0.644 0.044

Having shopping done by a less
vulnerable person

0.005 <0.001 0.002 0.174 <0.001 0.608 0.149 0.739 0.250

Self-isolation in case of COVID-19
related symptoms

0.812 0.053 0.003 0.294 0.080 0.114 0.301 0.601 0.965

Self-isolation in case of contact with a
person with COVID-19

0.406 0.600 0.916 0.316 0.867 0.031 0.141 0.248 0.690

Self-isolation after returning from abroad
(after 13 March 2020)

0.102 0.015 0.608 0.225 0.567 0.500 0.171 0.259 0.661

Hygiene
Adherence to the rules of cough hygiene 0.098 0.758 0.908 0.588 0.632 0.974 0.629 0.803 0.956
Regular and thorough hand

washing/disinfection
0.554 0.565 0.958 0.670 0.981 0.831 0.121 0.509 0.431

Discarding potentially infected objects
(handkerchiefs, masks, gloves) into a
special container

0.017 0.021 0.504 0.930 0.871 0.425 0.684 0.684 0.068

Disinfection of surfaces (handles, light
switches, counters) at home

<0.001 <0.001 0.044 0.395 0.051 0.340 0.026 0.208 0.219

Disinfection of areas in the house, shared
by several households

0.005 0.003 0.849 0.097 0.658 0.913 0.704 0.278 0.966

Wiping/disinfection of packaging from
the store

0.086 <0.001 0.101 0.091 <0.001 0.835 0.087 0.053 0.007

Separate use of clothing at home and
outside

0.045 0.005 0.128 0.280 0.102 0.935 0.416 0.514 0.305

Regular indoor ventilation 0.002 0.576 0.373 0.665 0.018 0.001 0.230 0.009 0.320
Regular replacement of disposable

masks and/or regular disinfection of
reusable masks

0.008 0.181 0.831 0.050 0.484 0.218 0.275 0.368 0.486

Regular replacement of disposable
gloves and/or regular disinfection of
reusable gloves

0.032 0.128 0.201 0.629 0.574 0.125 0.178 0.093 0.032

Mask/gloves
Use of a protective mask in enclosed

spaces outside of home
0.252 0.001 0.144 0.100 0.170 0.059 0.867 0.053 0.882

Use of a protective mask outdoors 0.458 0.013 0.160 0.036 0.002 0.870 0.246 0.219 0.006
Use of a scarf/shawl (instead of a

protective mask) in enclosed spaces
outside of home

0.118 0.293 0.037 0.377 0.541 0.613 0.069 0.648 0.759

Use of a scarf/shawl (instead of a
protective mask) outdoors

0.076 <0.001 0.005 0.807 0.004 0.751 0.023 0.520 0.131

Use of gloves in enclosed spaces
outside of home

0.880 <0.001 0.001 0.073 0.002 0.037 0.363 0.488 0.010

Use of gloves outdoors 0.445 <0.001 0.076 0.033 <0.001 0.683 0.063 0.317 0.005

Note. Significant effects (p < 0.05) are bolded
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of COVID-19, more than 90% identified self-isolation in case
of COVID-19 related symptoms or contact with a sick person,
proper cough hygiene and hand washing/disinfection, regular
indoor ventilation, keeping interpersonal distance, avoiding
touching the face/mask with unwashed hands, and avoiding
unnecessary contact with surfaces outside of home. On the
other hand, less than 50% of participants identified alternative

(online) shopping, separate clothing at home and outside,
emptying the mailbox a day or two after receipt, using a pro-
tective mask outdoors, using a scarf/shawl instead of a mask,
and using gloves as important measures.

The participants’ concern of infection was the strongest
predictor of trust in the relevance of COVID-19 prevention
measures and guidelines (Supplemental Table S2). The more

Table 3 Effects of gender, age class, education, settlement size, employment field and type, household type, ownmedical problems, and age and health
status of the participants’ loved ones on the frequency of guideline implementation

Guidelines Gender Age
class

Education Settlement
size

Employment
type

Employment
field

Household
type

Medical
problems

Health
of
others

Avoidance
Limitation of physical contacts to

household members only
0.162 0.286 < 0.001 0.001 0.920 0.092 0.038 0.474 0.309

Avoiding touching the face and mask with
unwashed hands

0.037 0.003 0.124 0.719 0.178 0.229 0.486 0.830 0.489

Avoiding unnecessary contact with
surfaces (handles, fences) outside of
home

0.031 0.103 0.090 0.184 0.258 0.703 0.072 0.684 0.417

Keeping a safe interpersonal distance 0.158 0.002 0.136 0.748 0.115 0.602 0.714 0.879 0.142
Respecting the set shopping hour

restrictions
0.293 0.007 0.199 0.239 0.107 0.891 0.388 0.851 0.487

Avoidance of enclosed spaces outside of
home

< 0.001 0.138 0.507 0.481 0.039 0.494 0.020 0.694 0.075

Use of alternative (online) shopping
methods

0.510 0.105 0.267 0.335 0.104 0.157 0.026 0.564 0.371

Emptying the mailbox a day or two after
receipt

0.274 < 0.001 0.156 0.152 0.054 0.332 0.155 0.364 0.027

Having shopping done by a less vulnerable
person

< 0.001 0.072 0.252 0.150 0.016 0.199 0.041 <0.001 0.544

Hygiene
Regular and thorough hand

washing/disinfection
0.035 < 0.001 0.117 0.816 0.021 0.055 0.098 0.863 0.588

Adherence to the rules of cough hygiene 0.152 0.009 0.081 0.248 0.017 0.035 0.626 0.761 0.907
Regular replacement of disposable masks

and/or regular disinfection of reusable
masks

< 0.001 0.086 0.056 0.061 0.163 0.141 0.304 0.963 0.121

Regular replacement of disposable gloves
and/or regular disinfection of reusable
gloves

0.001 0.116 0.084 0.052 0.216 0.565 0.526 0.544 0.017

Regular indoor ventilation < 0.001 0.047 0.109 0.659 0.232 0.310 0.871 0.558 0.133
Discarding potentially infected objects

(handkerchiefs, masks, gloves) into a
special container

0.021 < 0.001 0.170 0.103 0.001 0.037 0.886 0.338 0.228

Disinfection of surfaces (handles, switches,
counters) at home

< 0.001 < 0.001 0.004 0.732 0.001 0.082 0.673 0.099 0.014

Disinfection of areas in the house, shared
by several households

0.431 < 0.001 0.425 0.556 0.007 0.764 0.115 0.198 0.290

Wiping/disinfection of packaging from the
store

0.642 < 0.001 0.968 0.486 0.003 0.799 0.056 0.016 0.016

Separate use of clothing at home and
outside

0.029 < 0.001 0.742 0.659 0.236 0.240 0.537 0.369 0.254

Mask/gloves
Use of a protective mask in enclosed spaces

outside of home
0.007 0.173 0.278 0.069 0.086 0.261 0.132 0.717 0.673

Use of a protective mask outdoors 0.703 < 0.001 0.092 0.227 0.029 0.971 0.111 0.130 < 0.001
Use of a scarf/shawl (instead of a protective

mask) in enclosed spaces outside of
home

0.296 0.978 0.277 0.481 0.067 0.514 0.938 0.475 0.953

Use of a scarf/shawl (instead of a protective
mask) outdoors

0.472 0.001 0.087 0.078 0.003 0.048 0.110 0.006 0.058

Use of gloves in enclosed spaces outside of
home

0.060 0.007 0.007 0.036 0.007 0.058 0.867 0.235 0.003

Use of gloves outdoors 0.349 < 0.001 0.040 0.041 0.017 0.697 0.670 0.509 < 0.001

Note. Significant effects (p < 0.05) are bolded
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concerned the participants were, the more importance they
placed on the selected measures and guidel ines
(Supplemental Table S2). Of the 1111 participants that an-
swered this question, 38.1% were not concerned, 39.2% were
slightly concerned, 16.2% were moderately concerned, 4%
were considerably concerned and 2.5% were strongly con-
cerned about getting infected. Similarly, the concern of infect-
ing loved ones affected the participants’ perception of almost
all selected measures and guidelines (Supplemental Table S2).
Of the 1108 participants, 22.2% were not concerned, 33.8%
were slightly concerned, 22.2% were moderately concerned,
14.3% were considerably concerned and 7.5% were strongly
concerned about infecting loved ones. The frequency of mea-
sure implementation related positively to the participants’
concern of infection in 20 of the 25 guidelines, and to their
concern of infecting loved ones in 21 of the 25 guidelines
(Supplemental Table S2).

Men and women differed in perceived importance of sev-
eral mitigating measures and guidelines (Table 2). Measures
considered important bywomenmore thanmen are discarding
potentially infected objects into a special container (men: std.
residual = −1.2), disinfection of surfaces at home (men: std.
residual = −2.7), disinfection of areas shared by several house-
holds (men: std. residual = −1.4), having shopping done by a
less vulnerable person (men: std. residual = −1.6), and sepa-
rate clothing at home and outside (men: std. residual = −1.5).
Measure considered ineffective by men more than women are
regular indoor ventilation (men: std. residual = 2.9), avoidance
of enclosed spaces outside of home (men: std. residual = 3.3),
and regular replacement/disinfection of masks (men: std. re-
sidual = 1.6) and gloves (men: std. residual = 1.4).

The participants’ age also affected the perceived impor-
tance of guidelines (Table 2). For example, participants youn-
ger than 30 years found the use of a mask outdoors (std.
residual = 2.4), the use a scarf/shawl (instead of a mask) out-
doors (std. residual = 2.2), use of gloves outdoors (std. resid-
ual = 2.8), and having shopping done by a less vulnerable
person (std. residual = 3.3) important more often than other
age groups. In contrast, participants aged 51–70 years identi-
fied the shopping done by a less vulnerable person an irrele-
vant mitigation measure (51–60 years: std. residual = 2, 61–70
years: std. residual = 4.8). Participants aged 30–40 years con-
sidered the following measures as ineffective more often: dis-
infection of surfaces at home (std. residual = 2.2), disinfection
of areas shared by several households (std. residual = 2.7), use
of a protective mask in enclosed spaces outside of home (std.
residual = 2.4). Less often, they considered the use of gloves
to be effective (indoor use: std. residual = −2.5; outdoor use:
std. residual = −2). Less participants aged 41–50 found disin-
fection of packaging brought from the store (std. residual =
−2.3) and emptying the mailbox a day or two after receipt (std.
residual = −2.2) as relevant measures. Participants above 60
years considered the following measures as relevant more

often: disinfection of surfaces at home (61–70 y.: std. residual
= 2.5), disinfection of packaging brought from the store (61–
70 y.: std. residual = 3.7; >70 y.: std. residual = 2.4), separate
clothing at home and outside ( >70 y.: std. residual = 2.3), use
of scarf/shawl instead of mask outdoors ( >70 y.: std. residual
= 2.2), use of gloves indoors (61–70 y.: std. residual = 2.6;
>70 y.: std. residual = 2.6), and outdoors ( >70 y.: std. residual
= 3.2). Less participants aged over 60 found several measures
ineffective, i.e., self-isolation after returning from abroad (std.
residual = −1.9), discarding potentially infected objects in a
special container (std. residual = −1.8), emptying the mailbox
a day or two after receipt (61–70 y.: std. residual = −2.2) and
use of a protective mask indoors (std. residual = −2.1).

The agreement with guidelines varied based on the partic-
ipants’ level of education (Table 2). More participants with
primary school (std. residual = 2.3) and lower secondary vo-
cational school (std. residual = 3.1) education thought self-
isolation in case of COVID-19 related symptoms is unimpor-
tant. However, more participants with primary school educa-
tion thought disinfection of surfaces at home (std. residual =
1.8), using gloves indoors outside of home (std. residual = 2.2)
and emptying the mailbox a day or two after receipt (std.
residual = 2.3) are important guidelines. Participants with low-
er vocational school education found the use of a scarf/shawl
instead of mask indoors (std. residual = 1.4) important more
often. The share of participants in support of having shopping
done by a less vulnerable person increased with their educa-
tion level (important, master’s degree: std. residual = 2; unim-
portant, primary school: std. residual = 2.4), while support of
using gloves indoors decreased with increased education level
(important, primary school: std. residual = 2.6; master’s de-
gree: std. residual = −2.6).

Based on settlement size, the participants differed little in
perceived importance of selected guidelines (Table 2). More
participants from the smallest settlements thought it is impor-
tant to use a mask (std. residual = 2) and gloves (std. residual =
2.8) indoors outside of home.

More retired participants (std. residual = 3.2) and working
students (std. residual = 2.5) believed that disinfection of
packaging from the store is important. Retirees (std. residual
= 2.4) and students (not working: std. residual = 2.2, working:
std. residual = 3.5) also believed the use of a scarf/shawl
instead of a mask outdoors, to be important more often.
Similarly, students (not working: std. residual = 2.5, working:
std. residual = 3.2) and the unemployed (std. residual = 3.2)
trusted in the use of gloves outdoors as a mitigating measure,
while the opposite was true for the self-employed (std. resid-
ual = −2.2). Less retired participants thought that having shop-
ping done by a less vulnerable person (std. residual = −2.9) is
important, whereas less working students (std. residual =
−1.8) and employees of the public sector on a limited contract
(std. residual = −2.1) perceived this measure as important.
More students (not working: std. residual = 2.5, working:
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std. residual = 3.2), freelance workers (std. residual = 2.1) and
unemployed (std. residual = 1.9) found the use of a mask
indoors outside of home important. On the other hand, this
measure seemed important to fewer people working in the
private sector on a permanent contract (std. residual = −2.3).
The retired trusted the importance of the use of gloves indoors
(std. residual = 3) more often, while the opposite was true for
participants working in the private sector on a limited contract
(std. residual = −2.1). Participants working in banks and post
offices more often found self-isolation in case of contact with
an infected person important (std. residual = 5). Additionally,
more participants working in economics (std. residual = 2.5),

culture, science, and sports (std. residual = 2.3) found regular
indoor ventilation unimportant.

Participants from various household types did not differ in
perceived importance of most guidelines. However, disinfection
of surfaces at home was viewed as unimportant more often by
those living in single-parent households (std. residual = 1.5),
while participants living with a spouse were more likely to per-
ceive the use of a scarf/shawl instead of a mask outdoors as
important (std. residual = 1.8). In comparison, participants with
chronic diseasesmore often considered disinfection of packaging
from the store important (std. residual = 2.1), but less often
thought that use of a mask indoors is important (std. residual =

Table 4 Significance levels of Kendall-tau correlations between personality dimensions (conscientiousness, neuroticism, openness, energy and
agreeableness) and adherence to mitigation measures and health guidelines

Guidelines Conscientiousness Openness Energy Agreeableness Neuroticism

Avoidance

Limitation of physical contacts to household members only 0.004+ 0.004+ 0.331 0.652 0.554

Avoiding touching the face and mask with unwashed hands 0.007+ <0.001+ 0.006+ 0.031+ 0.025+

Avoiding unnecessary contact with surfaces (handles, fences) outside of home <0.001+ 0.122 0.453 0.071 0.131

Keeping a safe interpersonal distance <0.001+ 0.004+ 0.037+ 0.027+ 0.273

Respecting the set shopping hour restrictions 0.057 0.372 0.091 0.552 0.149

Avoidance of enclosed spaces outside of home 0.051 0.100 0.613 0.376 0.486

Use of alternative (online) shopping methods 0.496 0.002 0.235 0.902 0.850

Emptying the mailbox a day or two after receipt 0.080 0.822 0.993 0.889 0.949

Having shopping done by a less vulnerable person 0.198 0.494 0.006− 0.251 0.078

Hygiene

Regular and thorough hand washing/disinfection 0.011+ <0.001+ 0.002+ 0.013+ 0.032+

Adherence to the rules of cough hygiene 0.568 0.017+ 0.127 0.004+ 0.048+

Regular replacement of disposable masks and/or regular disinfection of
reusable masks

0.161 0.821 0.882 0.932 0.831

Regular replacement of disposable gloves and/or regular disinfection of
reusable gloves

0.019+ 0.898 0.779 0.482 0.548

Regular indoor ventilation 0.152 0.100 <0.001+ 0.125 0.365

Discarding potentially infected objects (handkerchiefs, masks, gloves) into a
special container

0.040+ 0.031+ 0.274 0.018+ 0.002+

Disinfection of surfaces (handles, switches, counters) at home 0.008+ 0.122 0.001+ 0.228 0.490

Disinfection of areas in the house, shared by several households 0.001+ 0.060 0.336 0.789 0.353

Wiping/disinfection of packaging from the store <0.001+ 0.007+ 0.302 0.089 0.451

Separate use of clothing at home and outside 0.003+ 0.312 0.848 0.134 0.957

Mask/gloves

Use of a protective mask in enclosed spaces outside of home 0.011+ 0.601 0.960 0.385 0.754

Use of gloves in enclosed spaces outside of home 0.002+ 0.493 0.201 0.459 0.995

Use of a protective mask outdoors 0.033+ 0.843 0.884 0.233 0.523

Use of a scarf/shawl (instead of a protective mask) in enclosed spaces outside
of home

0.026− 0.534 0.456 0.197 0.443

Use of a scarf/shawl (instead of a protective mask) outdoors 0.717 0.773 0.815 0.398 0.862

Use of gloves outdoors 0.392 0.423 0.655 0.189 0.989

Note. Direction of significant relationship is marked as: + positive correlations, − negative correlations
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−1.8). The latter was also true for those with autoimmune dis-
eases (std. residual = −1.9). Participants with a compromised
immune system (std. residual = −1.6) and those without chronic
diseases (std. residual = −1.7) found regular indoor ventilation
less important.

The perceived importance of six guidelines depended on
the health status and age of the participants’ loved ones. If
their loved ones were older and/or had three or more health

problems, less participants considered important the disinfec-
tion of packaging from the store (std. residual = −2.8), use of
gloves indoors outside of home (std. residual = −2.5), regular
replacement/disinfection of gloves (std. residual = −2.3).
These participants more often trusted the importance of emp-
tying the mailbox a day or two after receipt (std. residual =
2.1) and the use of a protective mask indoors (std. residual =
2.5). When the participants’ loved ones were older than 65
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and/or had two health problems, they more often considered
unimportant the use of a protective mask outdoors (std. resid-
ual = −2.2) and regular replacement/disinfection of gloves
(std. residual = 2.0). When their loved ones had a weakened
immune function, the participants found emptying the mail-
box a day or two after receipt (std. residual = 2.2) and
the use of gloves indoors outside of home (std. residual
= 1.6) as important more often, but considered regular
replacement/disinfection of gloves as important less of-
ten (std. residual = −1.8).

Adherence to the Mitigation Measures and Guidelines
to Prevent the Spread of COVID-19

The participants implemented the selected measures and
guidelines to prevent the spread of COVID-19 with markedly
different frequencies (Fig. 2; Supplemental Table 3). Eleven
of the 25 selected measures were performed regularly by more
than 50% of participants, while five measures were never

implemented by more than 50% of participants (Fig. 2;
Supplemental Table 3).

Men and women differed in the frequency of implementa-
tion of 12 guidelines (Table 3), with women consistently
employing these measures more often than men. The imple-
mentation of 16 guidelines differed among age classes
(Table 3). Generally, people over 50 years adhered to guide-
lines more often than younger participants. Younger partici-
pants, on the other hand, were stricter at respecting the set
shopping hour restrictions.

Education level only had a significant effect on compliance
with four guidelines (Table 3). Participants with higher de-
grees of education (doctorate, master’s degree) more frequent-
ly limited themselves to contact with household members on-
ly. In contrast, the frequency of disinfection of surfaces at
home and use of gloves indoors was inversely proportional
to education level.

Based on settlement size, compliance with health guide-
lines differed in three cases (Table 3). Inhabitants of larger
settlements more frequently limited themselves to contact
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with household members only and used gloves (in enclosed
spaces outside and outdoors) more often.

Participants with different types of employment differed in
the frequency of guideline implementation in several cases
(Table 3). Retired participants discarded potentially infected
objects into a special container, disinfected surfaces at home
and wiped/disinfected packing from the store more often than
the self-employed, public sector (permanent and fixed-term)
and private sector workers (permanent). Retirees also adhered
to disinfection of areas shared by several households more
regularly than the self-employed and those working in the
private sector (permanent). Further, retirees avoided enclosed
spaces outside of home more often than private sector em-
ployees (permanent). Retirees, students, and the self-
employed used gloves indoors more often. Students more of-
ten complied with having shopping done by a less vulnerable
person than self-employed and public sector employees
(permanent and fixed-term) and private sector employees
(permanent). Public (permanent and fixed-term) and private
sector (permanent) employees less often adhered to proper
cough hygiene than freelance workers. Public sector em-
ployees also less often applied proper hand hygiene than those
from the public sector (permanent). Similarly, participants
from different employment fields differed in the adherence
of only three guidelines (Table 3). Participants working in
education and healthcare adhered to the rules of cough hy-
giene more often than participants who did not disclose their
employment field. Participants working in culture, sciences,
and sport discarded potentially infected objects into a special
container less often than those working in service (e.g., hos-
pitality, hairdressing, mechanics). Participants working in
commerce, industry, banking, and post offices used a scarf/
shawl instead of a mask outdoors more frequently than others.

Compliance with guidelines generally did not differ across
household types (Table 3). Participants living with a spouse
more frequently limited themselves to contact with household
members only than those living with extended family.
Participants living with family used alternative (online) shop-
ping methods, had shopping done by a less vulnerable person
and avoided enclosed spaces outside home more frequently
than those living alone. Participants living with siblings,
roommates, etc. complied to the guideline of having shopping
done by a less vulnerable person less frequently than others.

Medical problems did not present a major factor
influencing guideline compliance except in three cases
(Table 3). Participants with chronic diseases had shop-
ping done by a less vulnerable person and used a scarf/
shawl instead of a mask outdoors more often than those
with allergies, asthma, cancer, pregnant women, and
healthy participants. The latter also used a scarf/shawl
instead of a mask outdoors more frequently than partic-
ipants with allergies, asthma, cancer, and pregnant
women.

The health status and age of the participants’ loved ones
was a relatively important factor, influencing the implementa-
tion of seven guidelines (Table 3). When the participants’
loved ones had a weakened immune system, participants
disinfected surfaces at home more often. They also more reg-
ularly replaced/ disinfected gloves. When the participants’
loved ones had three or more health problems and/or were
old, they wiped/disinfected packaging from the store, used a
protective mask outdoors, used gloves indoors and outdoors,
and regularly replaced/ disinfected gloves more often com-
pared to participants whose loved ones had two health prob-
lems and/or were old. Participants with loved ones with a
weakened immune system or those employed in healthcare
more often emptied the mailbox a day or two after receipt.

Participants who were in contact with a vulnerable person
while respecting social distancing, also more frequently per-
formed several guidelines, i.e., proper hand washing and
replacement/ disinfection of masks than participants who
had not respected mitigating measures and those without con-
tact with vulnerable people (Supplemental Table 4).
Participants who had not respected health guidelines during
such meetings regularly ventilated indoor spaces, kept a safe
interpersonal distance and avoided touching the face and mask
less often. Participants who had met chronically ill persons
without respecting health guidelines also less often emptied
the mailbox a day or two after the delivery and used a protec-
tive mask outdoors less. Those without such contacts, in con-
trast, used a scarf/shawl instead of a mask indoors outside of
home more often. The contact type of participants with loved
ones with a weakened immune system did not relate to general
adherence to mitigation measures. Participants who had been
in contact with a person older than 65 without respecting
health guidelines less often implemented several other mea-
sures, too, i.e., they less often properly washed hands,
respected shopping hour restrictions, kept safe interpersonal
distance, avoided indoor spaces outside of home and avoided
touching face and mask with unwashed hands less often
(Supplemental Table 4). Participants who had no contact with
an elderly person more frequently limited physical contacts to
household members only and emptied the mailbox a day or
two after receipt.

Personality Dimensions and Adherence to the
Measures and Guidelines to Mitigate COVID-19

Adherence to the measures and guidelines to mitigate
COVID-19 were considerably related to the participants’ per-
sonality traits, especially conscientiousness (Table 4). Two
measures, the proper hand disinfection and avoiding touching
the face and mask with unwashed hands, correlated positively
to scorings of each personality. Participants scoring low in
conscientiousness less often adhered to these two measures
compared to those with high score in conscientiousness. The
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samewas true for keeping a safe interpersonal distance, except
for neuroticism where we found no significant correlation.
Discarding potentially infected objects into a special container
also correlated positively with all personality dimensions ex-
cept energy.

Conscientious participants followed several measures more
closely than participants scoring low in conscientiousness,
mostly related to the use of mask and gloves, disinfection
and avoidance of potentially infected surfaces and places
(Table 4). Similarly, proper cough hygiene positively corre-
lated to conscientiousness, agreeableness, and openness.
Conscientious and open participants more often limited phys-
ical contacts to household members only and wiped/
disinfected packaging from the store than participants of low
conscientiousness and openness ones. Surface disinfection at
home positively correlated to conscientiousness and energy.
Energy was positively correlated to regular indoor ventilation
and negatively to having shopping done by a less vulnerable
person. Open participants used alternative (online) shopping
methods more frequently than the conservative.

Six of the 25 guidelines showed no relation to personality
(Table 4). Participants with different personalities did not dif-
fer in whether and how (with or without respecting health
guidelines) they met vulnerable people during the lockdown,
i.e., those with chronic medical issues, a weakened immune
system, or people over 65 years old.

Discussion

This study addressed the perception and compliance with
COVID-19 mitigation measures and guidelines among adult
Slovenians during the first wave of the epidemic. It was ex-
amined which sociodemographic, psychological, and person-
ality factors were associated with the participants’ attitudes
toward and compliance with the measures. In general, the
strongest predictors of confidence in preventive measures
and their implementation were the participants’ concern of
infecting themselves and their loved ones, followed by gender
and age. Also, adherence to the measures was positively relat-
ed to personality trait scores – highly conscientious partici-
pants adhered to guidelines more often, as did those scoring
high in openness.

Participants considered several of the 28 preventive mea-
sures as highly important. Namely, more than 90% endorsed
self-isolation in case of COVID-19-related symptoms and
self-isolation in case of contact with a person with COVID-
19 (both of which were mandatory, along with self-isolation
after returning from abroad), adherence to the rules of cough
hygiene, regular and thorough handwashing/disinfection, reg-
ular indoor ventilation, keeping a safe interpersonal distance,
avoiding touching the face and mask with unwashed hands
and avoiding unnecessary contact with surfaces outside.

These findings are consistent with similar studies from other
countries. In the UK, participants listed frequent handwashing
with soap and water (92.5%), avoiding contact with people
experiencing fever and/or respiratory symptoms (91.4%), and
cough hygiene (90.0%) as most effective measures (Atchison
et al., 2020). However, only 85.5% of participants reported
washing their hands with soap frequently, suggesting partici-
pants’ confidence in the measures was somewhat higher than
their actual compliance. This is congruent with the knowledge
of moral behavior and it demonstrates sincerity in answering
to the questionnaire. Along these lines, Krebs and Denton
(2005) argue that the actual realization of actions by humans
is inferior to moral reasoning about them. The participants in
the present study reported similarly high (sometimes even
higher) levels of agreement with the measures, while the
levels of considered measure importance were higher than
the levels of adherence. High levels of agreement with mea-
sures and guidelines are also reported from Italy (Barari et al.,
2020), the USA (Park et al., 2020), France (Brouard et al.,
2020), and on an international level (Clark et al., 2020).

In this study, 83% of participants often (29.5%) or always
(55.5%) adhered to one of themost basic preventivemeasures,
limiting physical contact to members of the household. This is
consistent with Italians, who endorsed avoiding social gather-
ings and physical contact with people outside their household
in more than 90% (Barari et al., 2020). In contrary, only
45.2% of respondents in the UK adhered to social distancing
measures, e.g., avoiding crowded places and social events
(Atchison et al., 2020). Among US Americans, there are high
levels of agreement with some aspects of restricting physical
contact, i.e., discreet traveling (89.7%) and keeping a safe
interpersonal distance (87.4%; Park et al., 2020). Italy experi-
enced one of the worst COVID-19 outbreaks, with a high
mortality rate, especially in the northern and northwestern
region, which is close to Slovenia. Italy is a neighboring coun-
try to Slovenia, so many people from Slovenia have co-
workers, friends and relatives in Italy, so they may have felt
closer and connected on a more personal level. This probably
increased the relevance and fear of COVID-19 in Slovenia.
Predictably, the greater the participants’ concern of infecting
themselves or their loved ones, the more importance they
placed on the measures and guidelines, which they imple-
mented more frequently. These findings are consistent with
reports of strong correlation between fear of COVID-19 and
related safety behaviors (Knowles & Olatunji, 2020).

Among sociodemographic factors, gender was the most
relevant predictor of measure compliance. Women considered
more measures important and adhered to them more. This is
consistent with the findings of Barari et al. (2020), Park et al.
(2020) and Clark et al. (2020), all of which reported higher
levels of compliance among women than men. This result is
not surprising, because women are the ones who care and
worry more about the health of others, especially their family.
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Several studies report that younger generations adhered to
measures less (Atchison et al., 2020; Barari et al., 2020;
Brouard et al., 2020; Park et al., 2020). For example, young
Italians (18–29 years) complied to hand washing and social
distancing significantly less often (Barari et al., 2020). In con-
trast, the youngest age group (18–29 years) in the present
study did not confide less in any guideline. In fact, this age
group even perceived some of guidelines (e.g., the use a pro-
tective mask or scarf outdoors and having shopping done by a
less vulnerable person) more important. This might suggest
larger awareness of the importance of health guidelines among
the younger generation, below age of 30 in Slovenia and its
commitment to protecting the vulnerable. Interestingly, the
recommendation to have someone less vulnerable do one’s
shopping was perceived as irrelevant mainly by the older pop-
ulation (50–70 years), perhaps because they do not wish to be
a burden to others or because they might perceive this as an
inability to function in society. The greatest deviation (albeit
in only five of the 25 guidelines) in perceived effectiveness of
measures was found among participants aged 30–40 years. Of
the five, their lack of confidence in disinfecting areas shared
by multiple households and the use of a protective mask in
enclosed spaces outside of home, may be the most problem-
atic and potentially contributing factors to the spread of
COVID-19.

Participants over 60 years considered six of the 25 mea-
sures to be relevant more often, and four of 25 relevant less
often. It was expected to find an increased perceived impor-
tance of measures among the old, as they are most likely to
require medical assistance in case of infection. Surprisingly
however, these participants trusted less in the importance of
self-isolation after returning from abroad (despite neighboring
countries having several fold more confirmed cases during the
first wave) and in the importance of wearing masks in
enclosed spaces outside of home. While their perceived im-
portance with these two guidelines was lower, their compli-
ance with them was not. Their lower perceived importance of
mask wearing may be explained by breathing difficulties ex-
perienced by the oldest participants, as well as ambiguous
expert reports regarding mask efficacy and a relatively small
infection rate at that time. Older people tend to travel less than
younger generations, which may contribute to their lower per-
ception of the importance of self-isolation after returning from
abroad. However, as their compliance is not lower, this could
show their awareness of community well-being, which is con-
sistent with developmental theories (e.g. Erikson, 1994), as it
is important for this generation to give back to the community,
to see themselves as part of a larger whole, and to accept the
life cycle.

Based on education, employment type and field, household
type, and health status, participants predictably differed in
their confidence and adherence to measures and guidelines.
Particularly concerning, significantly more participants with

primary education stated that self-isolation in case of COVID-
19 symptoms is not important, when in fact it might be the
most important of all. This shows the importance of simple,
comprehensible and constant communication of the reasons
why certain measures should be taken in order to protect peo-
ple’s health. Participants with higher level education were
more likely to limit physical contact to household members.
This may be at least partially attributed to highly educated
people being able to work from home more often, and thus
avoid physical contacts at the workplace. Additionally, the
support for having shopping done by a less vulnerable person
increased with the education level.

Personality traits played an important role in compliance
behavior. As expected based on existing literature
(Abdelrahman, 2020; Aschwanden et al., 2020; Bogg &
Milad, 2020; Blagov, 2020; Carvalho et al., 2020; Krupić
et al., 2020), conscientiousness was the greatest predictor of
compliance with COVID-19 mitigation measures and guide-
lines. Participants scoring high in conscientiousness more of-
ten adhered to measures and guidelines, including those less
commonly practiced by the majority, such as disinfecting sur-
faces shared by multiple households, and using protective
masks outdoors. This is not surprising, as conscientiousness
directly relates to following rules, taking responsibility,
refraining from risky behaviors and practicing a healthy life-
style (Bogg & Roberts, 2004; Aschwanden et al., 2019).

The second most relevant personality predictor of compli-
ance behavior was openness. Individuals who scored high in
openness more often adhered to measures such as using alter-
native (online) shopping methods and limiting physical con-
tact to household members. Such a positive correlation might
be related to a general positive attitude, a motivation to learn
and experience new things, and thus a greater behavioral flex-
ibility of open-minded individuals. While open-minded indi-
viduals are generally more likely to seek health-related infor-
mation and understand and follow medical advice (Beier &
Ackerman, 2003; Bogg & Vo, 2014; Alper et al., 2020),
COVID-19 studies provide mixed results. Openness correlat-
ed positively with COVID-19 guideline adherence in some
studies (Aschwanden et al., 2020; Bogg & Milad, 2020;
Modersitzki et al., 2020), but not others (Abdelrahman,
2020; Blagov, 2020; Krupić et al., 2020; Zajenkowski et al.,
2020). Why these differences occur is not yet clear, but may
be related to national, cultural differences, and perhaps the
way the need for action was communicated.

Emotional stability also shows a positive correlation to ba-
sic protective measures, e.g., washing/disinfecting hands,
maintaining a safe interpersonal distance, and avoiding touch-
ing the face/mask with unwashed hands. Emotional stable
people usually poses better coping strategies and therefore,
are more capable to integrate various factors contributing to
stress for appropriate problem solving. Even though agree-
ableness proved to be a predictor of measure adherence in this
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study, its effect was not as predominant as in some other
studies, where it was identified as the most important predictor
of adherence, along with conscientiousness (Aschwanden
et al., 2020; Blagov, 2020; Bogg & Milad, 2020; Clark
et al., 2020; Krupić et al., 2020; Zajenkowski et al., 2020).

There is less consensus on the effect of neuroticism on the
adherence to mitigation measures, considering it was found to
be negatively related to precautious behaviors in the USA
(Aschwanden et al., 2020; Bogg & Milad, 2020), but pos-
itively in Qatar (Abdelrahman, 2020), while several studies
found no significant association (Blagov, 2020; Krupić
et al., 2020; Willroth et al., 2020; Zajenkowski et al., 2020).
Extraversion, too, remains an ambiguous predictor of measure
conformity. It correlated positively with most queried precau-
tionary behaviors in the USA (Aschwanden et al., 2020; Bogg
& Milad, 2020), while in Brazil, extraverts were found less
likely to adhere to social distancing than introverts (Carvalho
et al., 2020). Several other studies found no such relationship
(Blagov, 2020; Krupić et al., 2020; Zajenkowski et al., 2020).
The results of the present study suggest that extraverts do keep
a safe interpersonal distance, but do not limit physical contacts
to members of their household. Extraverted participants thus
seem aware of the necessity of restrictive measures, but do not
always resist socialization with friends and extended family.

Implications

The main objective of the present study was to understand
how people perceived and adhered to measures and guidelines
intended to mitigate the spread of COVID -19 and to examine
what demographic, psychological, and personality character-
istics influenced people’s perceptions of and compliance with
the measures. Understanding these relationships can help de-
cision makers appropriately determine interventions and com-
municate them more effectively now and in the future. By
integrating several domains of research, this study contributes
to the fields of psychology, sociology, crisis management, and
government policing.

The findings suggest that the primary factor influencing
support and compliance with the measures is concern for
one’s own health and that of loved ones. Therefore, measures
should likely be communicated in a way that emphasizes
health values, rather than in a way that incites fear. Positive
communication could be more effective for both measure ad-
herence and well-being. In addition, young people (aged 18–
29) were more complaint with some of the measures and
expressed helping others (including outside the family) as a
value. This should be used to promote more proactive policies
and guidelines that can boost self-worth. Young people tend
to be energetic, so it can be frustrating if they are only allowed
to follow restrictions.

Previous findings on the association between agreeable-
ness and energy (extraversion) and measure adherence have

been inconsistent. Here, it is suggested that agreeable and
energetic individuals may also benefit from more proactive
measures. Individuals with higher extraversion need more ac-
tion and dynamics in their lives, and individuals with higher
agreeableness need social interactions to feel more fulfilled.
Being able to feel beneficial seems to be important for adher-
ing to measures in general, even if they are perceived as less
important.

Participants aged 30–40 years did not adhere to one of the
most important measures, the use of a protective mask in
enclosed places away from home. This generation has a lower
risk of a severe form of COVID -19, health may not be their
primary concern, on the other hand they have higher psycho-
logical pressure due to workload at home and at work. This
may represent a psychological conflict that they resolve with
defense mechanisms of rationalization, a reduction in the im-
portance of those measures that most limit their quality of life.
Therefore, measures should be adapted to cause less psycho-
logical conflict.

Individuals with lower (primary) education did not consid-
er self-isolation in case of COVID -19 symptoms and limita-
tion of physical contact to household members as important
measures to mitigate spread of the virus. This could be due to
less effective communication by the government. First, there
may be too many measures and guidelines being recommend-
ed. With so many measures imposed, their ranking of impor-
tance may be mixed and more susceptible to personal inter-
pretation. Second, SARS-CoV-2 has a longer incubation pe-
riod and possible asymptomatic disease development, which
may be somewhat counterintuitive. Therefore, this should be
explained and emphasized more. It should be explained clear-
ly and consistently enough how the most important measures
relate to the transmission of the disease. Often such explana-
tions are too long, too complicated and without concrete
examples.

Strengths and Limitations

The present study has several strengths. The data set is large
and comprehensive, and the survey was fully completed by
963 participants. Importantly, the data were collected during
the lockdown in the first wave of the COVID-19 pandemic, so
it recorded the first response to an “unexpected disaster”. In
addition to various demographic factors, the participants were
surveyed on their perception of the majority of the enforced
measures as well as recommended guidelines, intended to
mitigate the spread of COVID-19, while other studies usually
only include a selected few. To ensure cross-comparability of
results, standardized T-scores for the Slovenian population
instead of raw scores at personality questionnaire were used
in the analyses. This study also has limitations. All partici-
pants were Slovenians, and it remains unclear whether similar
patterns hold true in other cultural contexts. In addition, the
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sample was biased towards individuals with higher education,
and working in the fields of culture, education, and science,
likely due to online data collection. Specifically, individuals
who are less likely to use the internet regularly, may be un-
derrepresented in the sample. Finally, this study was based on
self-report scales rather than actual behavior, so the partici-
pants’ responses may be biased towards socially desirable
responses. Future studies should incorporate other mediators
of positive health behaviors, such as states of mind (Herz
et al., 2020), mental toughness, defense mechanisms, and a
broader emotional response, including a detailed stress re-
sponse, to better understand the relationship between person-
ality, stress, and behavior. It would also be important to follow
individuals longitudinally.

Conclusions

The current COVID-19 pandemic caught the decision makers in
many countries sub-optimally prepared to respond. To better
cope with similar situations in the future, it is vital to understand
the major predictors of health-beneficial behavior and adherence
to imposed mitigation measures and guidelines. To tailor the
promotion of government-imposed measures and guidelines, it
is important to understand how the sociodemographic back-
ground combined with personality traits affect the perception
and responsiveness of people. In the present study, the strongest
predictors of confidence and adherence to preventive measures
were the participants’ concern of infecting themselves and their
loved ones, followed by gender and age. Adherence was also
related to personality traits: highly conscientious participants
were more likely to adhere to the guidelines, as were those
who scored high in openness. Individuals between the ages of
30 and 40 and those with a lower education level were less likely
to adhere to the measures, including the most important ones,
suggesting more attention should be paid to communicating the
importance of the measures to these groups in an effective man-
ner. The insights of this study can prove useful in the develop-
ment and customization of future guidelines and measures
concerning public health in Slovenia.
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