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Objectives: Taking precautions against COVID-19 is important among older adults who have a greater risk for 

severe illness if infected. We examined whether Big Five personality traits are associated with COVID-19 precau- 

tionary behaviors among older adults in Europe. 

Method: We used data from the Survey of Health, Aging, and Retirement in Europe ( N = 34 629). Personality 

was self-reported in 2017 using the BFI-10 inventory. COVID-19 precautionary behaviors – wearing a mask, 

limiting in-person contacts, keeping a distance to others, washing hands, and using a disinfectant – were assessed 

in the summer of 2020 through self-reports. Associations between personality and precautionary behaviors were 

examined with multilevel random-intercept logistic regression models. The models were adjusted for age, gender, 

and educational attainment. 

Results: Personality traits were differentially associated with precautionary behaviors, with higher openness, 

conscientiousness, and neuroticism showing the most consistent associations. The pattern of associations between 

personality traits and precautionary behaviors varied depending on the specific behavior. The associations were 

relatively weak in comparison to those between sociodemographic factors and precautionary behaviors. 

Conclusions: Among older adults, taking COVID-19 precautionary behaviors was most consistently related to 

higher openness, conscientiousness, and neuroticism, suggesting that precautionary behaviors may be motivated 

by multiple psychological differences. 
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. Introduction 

People differ in their adherence to various COVID-19 safety recom-

endations, but the origins of these differences are poorly understood.

n emerging body of research suggests that personality traits capture

ome of the individual differences in precautionary behaviors against

OVID-19 [ 2 , 10 ]. Studies that have considered a wide range of precau-

ionary behaviors have found that of the so-called Big Five personal-

ty traits agreeableness is the strongest predictor of taking COVID-19

recautions ( [24] [preprint]; [25] ). In terms of specific precautionary

easures, openness ( [12] [preprint]; [16] [preprint]), conscientious-

ess [ 1 , 10 , 12 , 16 ], and neuroticism [1] have been associated with higher

evels of social distancing in some, but not all studies. Extraversion, by

ontrast, has been associated with a lower willingness for social dis-

ancing [10] , but also with a higher willingness for wearing a face mask

 2 , 4 ]. In different studies, agreeableness has been associated with both

ower [1] and higher [ 3 , 16 ] willingness to comply with social distancing

ecommendations. 
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Because older age increases the risk of hospitalization or death if

nfected with COVID-19 ( [11] ; National Center for Immunization and

espiratory Diseases [15] , understanding whether personality predicts

dherence to COVID-19 precautionary measures is particularly impor-

ant among older individuals. The association has not, however, been

tudied among older adults. Furthermore, some recent evidence sug-

ests that personality differences in COVID-19 precautionary behaviors

ay be more pronounced among older individuals [2] , although contra-

ictory evidence also exists [19] . We used data from a large European

ample of people aged 50 or older to examine whether Big Five person-

lity traits are associated with COVID-19 precautionary behaviors. 

. Methods 

.2. Sample 

The Survey of Health, Aging, and Retirement in Europe (SHARE) is

 cross-national panel study that has collected data from up to 140,000
edicine, P.O. Box 63, 00014 University of Helsinki, Helsinki, Finland. 
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ersons aged 50 and older from 27 European countries and Israel [9] .

o date, SHARE comprises 8 study waves, including a special SHARE

OVID-19 survey that was conducted from June to July 2020 [8] . In

his study, we used data from wave 7 [ 6 , 7 ] (conducted in 2017; person-

lity traits and demographic characteristics) and the SHARE COVID-19

urvey (summer of 2020; COVID-19 precautionary behaviors). A total

f 34 629 individuals were eligible for this study, as they had data on

ersonality traits, COVID-19 precautionary behaviors, and demograph-

cs. Depending on the country of residence, written or verbal consent

as obtained from the participants. 

.3. Measures 

.3.1. COVID-19 precautionary behaviors 

COVID-19 precautionary behaviors were assessed with five out-

omes: 1) wearing a face mask, 2) limiting in-person contacts, 3) keep-

ng a distance to others in public, 4) washing hands, and 5) using a

isinfectant. Wearing a face mask was measured with a question ask-

ng how often the participant wore a face mask when they went outside

heir home to a public space, with response options “always ”, “often ”,

sometimes ”, or “never ”. Based on the responses, the participants were

ategorized as those who do not wear a face mask (option “never ”) and

hose who wear a mask ( “always ”, “often ”, or “sometimes ”). Change in

he frequency of social contacts was measured with two questions, the

rst one asking how often the participant had met with more than 5 peo-

le from outside their household and the second one asking how often

hey had visited other family members since the COVID-19 outbreak,

ith response options “not anymore ”, “less often ”, “about the same ”, or

more often ”. The participants were categorized as those who had not

imited social contacts (option “about the same ” or “more often ” in ei-

her question) and those who had ( “not anymore ” or “less often ”). Keep-

ng a distance to others was measured with a question asking how often

he participant kept a distance to others when they went outside their

ome, with response options “always ”, “often ”, “sometimes ”, or “never ”.

he participants were categorized as those who did not keep distance

option “never ”) and those who did ( “always ”, “often ”, or “sometimes ”).

ashing hands was measured with a question asking whether the par-

icipant washed hands more frequently than usual, with response op-

ions “yes ” or “no ”. Using a disinfectant was measured with a question

sking whether the participant used special hand sanitizer or disinfec-

ion fluids more frequently than usual, with response options “yes ” or

no ”. The dichotomization of the variables for wearing a mask, limit-

ng in-person contacts, and keeping a distance was done to facilitate

nterpreting effect sizes and because the distribution of responses was

ery skewed (i.e., most respondents reported wearing a mask, limiting

n-person contacts, and keeping a distance to others). 

.3.2. Big Five personality traits 

Big Five personality traits were measured using the 10-item version

f the Big Five Inventory (BFI-10; [18] ). The inventory measures open-

ess to experience (e.g., “I see myself as someone who has an active

magination ”), conscientiousness (e.g., “I see myself as someone who

oes a thorough job ”), extraversion (e.g., “I see myself as someone who

s outgoing, sociable ”), agreeableness (e.g., “I see myself as someone

ho is generally trusting ”), and neuroticism (e.g., “I see myself as some-

ne who gets nervous easily ”) with two items for each trait. The items,

ated on a 5-point scale ranging from 1 = strongly disagree to 5 = strongly

gree, represent the high and the low poles of the Big Five traits (with

ne positively worded and one negatively worded item). The BFI-10 has

emonstrated good reliability and validity across different samples [18] .

ue to the brevity of the measure and because it has been developed by

rioritizing content breadth over internal consistency, no Cronbach al-

ha was calculated [21] . 
2 
.3.3. Covariates 

All analyses were adjusted for age, gender, and educational at-

ainment. Country of residence was also included as a random ef-

ect (for details, see Statistical analysis). Age (continuous), gender

1 = male, 2 = female), and education (International Standard Classifica-

ion of Education-97, coded into 0–2 = low, 3–4 = medium, 5–6 = high)

ere self-reported. Country of residence (Belgium, Bulgaria, Croatia,

yprus, Czech Republic, Denmark, Estonia, Finland, France, Germany,

reece, Hungary, Israel, Italy, Latvia, Lithuania, Luxembourg, Malta,

oland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, Switzer-

and) was recorded as part of the data collection. 

.4. Statistical analysis 

To account for the clustering of the respondents in countries, associa-

ions between personality and COVID-19 precautionary behaviors were

xamined with multilevel, random-intercept logistic regression models

o avoid artificially low standard errors of estimates and potentially in-

ated Type 1 error rate. The random intercept for country accounted for

he potential non-independence of observations from the same coun-

ry. The five personality traits (extraversion, agreeableness, conscien-

iousness, neuroticism, and openness) and the five outcomes (wearing a

ask, limiting social contacts, keeping a distance, washing hands, and

sing a disinfectant) were analyzed in separate models (a total of 25

odels). 

We first examined the unconditional model without predictors to

etermine the proportion of variance in the outcomes attributable to

ountries and individual-level factors. We then included the fixed effects

f personality and covariates in the model. Personality variables were

tandardized before the analysis. All analyses and data visualizations

ere conducted in R Statistical Software (version 3.6.1; [17] ) using the

ackages lme4 [5] and ggplot2 [23] . The code is freely available on

itHub, https://github.com/Gluschkoff/SHARE _ C19 . 

. Results 

Supplementary Tables 1 and 2 present the characteristics of 34

29 SHARE participants. There were 19 882 (57%) women, and the

ean age was 69.34 years (SD = 8.63, range 50–100 years). A total of 28

04 (81%) participants reported wearing a face mask when they went

utside their home to a public space, 27 465 (79%) had limited in-person

ontacts, 34 325 (99%) had kept a distance to others when they went

utside their home, 31 460 (91%) washed hands and 29 989 (86%) used

 disinfectant more frequently than usual. 

The intraclass correlations of unconditional random-intercept mod-

ls showed that country-level differences accounted for the majority

64%) of the total variance in mask wearing but only little of the vari-

nce in limiting social contacts (9%), keeping a distance to others (15%),

ashing hands (5%), and using a disinfectant (11%). Age and personal-

ty did not interact in predicting the outcomes (all p -values for interac-

ion p > 0.05). 

The results from models that included the effects of personality and

ovariates are presented in Figs. 1 and 2 and Supplementary Tables

–7 . Higher openness (OR = 1.06 per 1 SD difference, 95% CI 1.02–1.10),

onscientiousness (OR = 1.09, CI 1.05–1.14), and neuroticism (OR = 1.09,

I 1.05–1.14) were associated with a higher likelihood of wearing a face

ask. Higher neuroticism (OR = 1.12, CI 1.09–1.15) was associated with

 higher likelihood of limiting social contacts, and higher agreeableness

OR = 0.95, CI 0.92–0.98) with a lower likelihood of limiting social con-

acts. Higher conscientiousness was associated with a higher likelihood

f keeping a distance to others (OR = 1.19, CI 1.09–1.29). Higher consci-

ntiousness (OR = 1.07, CI 1.03–1.11) and higher neuroticism (OR = 1.07,

I 1.03–1.12) were associated with washing hands. Higher openness

OR = 1.03, CI 1.00–1.07), higher conscientiousness (OR = 1.09, CI 1.05–

.12), higher extraversion (OR = 1.06, CI 1.02–1.09), and higher neuroti-

ism (OR 1.04, CI 1.00–1.07) were associated with using a disinfectant.

http://www.share-project.org/data-documentation/questionnaires/questionnaire-covid-19.html
https://github.com/Gluschkoff/SHARE_C19


J. Airaksinen, K. Komulainen, M. Jokela et al. Aging and Health Research 1 (2021) 100038 

Fig. 1. The associations between Big Five personality traits and COVID-19 precautionary behaviors among older adults (odds ratios and 95% confidence intervals). 

O = openness; C = conscientiousness; E = extraversion; A = agreeableness; N = neuroticism. 

Fig. 2. The associations between Big Five personality traits and COVID-19 precautionary behaviors among older adults (predicted marginal probabilities). The figure 

on the left-hand side displays probabilities from 0 to 100% and the figure on the right-hand side displays only probabilities from 80 to 100%. The x-axis shows the 

standardized values of a personality trait. O = openness; C = conscientiousness; E = extraversion; A = agreeableness; N = neuroticism. 
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In general, the associations between personality and the outcomes

ere weaker than those between age, gender, or educational attainment

nd the outcomes (see Supplementary Tables 3–7). Higher age was

ssociated with lower likelihood of practicing precautionary behaviors

OR ranging from 0.68 to 0.91) except for limiting in-person contacts,

or which higher age increased the likelihood (OR from 1.35 to 1.36).

omen were more likely to practice precautionary behaviors (OR from

.11 to 1.47). High educational attainment increased the likelihood of

ll precautionary behaviors (OR from 1.20 to 1.97) except for limiting

n-person contacts. The results for the association between personality

nd the outcomes were essentially similar regardless of whether we con-

rolled for age, gender, and education (see Supplementary Figure 2 ).

he only exceptions were that in unadjusted models, openness was sig-

ificantly associated with keeping a distance to others (OR = 1.11, CI

.01–1.22) and washing hands (OR = 1.06, CI = 1.02–1.10). 

As a supplementary analysis, we examined the association between

ersonality and taking all five types of COVID-19 precautions (wearing

 mask, limiting social contacts, keeping a distance, washing hands, and

sing a disinfectant, see Supplementary Table 8 and Supplementary

igure 1 ). A total of 54% of participants had taken all five precautions.
3 
igher openness (OR = 1.03, CI 1.00–1.06), conscientiousness (OR = 1.06,

I 1.04–1.09) and neuroticism (OR = 1.09, CI 1.07–1.12) were associated

ith a higher likelihood of taking all five precautions. 

Finally, as a supplementary analysis at the request of a reviewer, we

xamined whether country-specific infection rate (see Supplementary

able 1 ) or individual-level exposure to COVID-19 modified the associa-

ions between personality traits and precautionary behaviors. Due to the

igh number of significance tests performed in this exploratory analysis,

e set the level of significance to 0.01 to reduce the risk of false posi-

ives. We obtained infection rates for each country at the beginning of

une 2020 from Our World in Data [20] and repeated the analysis with

 “personality x infection rate ” interaction term in the model. Higher

nfection rates intensified the association between higher openness and

earing a mask (OR for interaction = 1.06, 99% CI 1.01–1.12) and be-

ween higher openness and keeping a distance (OR = 1.17, CI 1.03–1.33),

nd attenuated the association between agreeableness and using a disin-

ectant (OR = 0.95, CI 0.91–0.99). No other evidence of effect modifica-

ion by country-specific infection rate was observed. For individual-level

xposure to COVID-19, we used an item from the SHARE COVID-19 sur-

ey that inquired whether the respondent or anyone close to the respon-
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4  
ent had tested positive for COVID-19 (1 = yes, 0 = no). A total of 8% of

espondents had either themselves tested positive or knew a person who

ad been tested positive for COVID-19. Such exposure to infection at-

enuated the association between higher conscientiousness and wearing

 mask (OR for interaction = 0.81, CI 0.67–0.98). No other effect modi-

cations were observed. 

. Discussion 

In this large population-based survey among older adults in Europe,

e examined the associations between personality and COVID-19 pre-

autionary behaviors. Taken together, our results support the emerg-

ng research suggesting that personality traits influence various COVID-

9 precautionary behaviors. The associations were most consistent for

penness, conscientiousness, and neuroticism. 

The observed associations of higher openness, conscientiousness,

nd neuroticism with taking precautions are in agreement with most

rior studies [ 1 , 10 , 12 , 16 ]. These traits reflect individual differences in

he ease of adapting to new circumstances or trying out new things (e.g.,

ace masks), willingness to be responsible and comply with social norms,

nd the tendency to experience negative emotions such as fear and anx-

ety. Openness, conscientiousness, and neuroticism were also associated

ith taking precautions in general. The observed associations may re-

ect the perceived threat of contracting COVID-19 and perceived effi-

acy to prevent contracting COVID-19 [13] . 

In contrast to previous research [ 2 , 4 , 10 ], we did not observe asso-

iations between extraversion and COVID-19 precautionary behaviors

except for a weak association with using a disinfectant). The prior find-

ngs on the effects of extraversion have been mixed, with some studies

eporting positive and some negative associations with taking precau-

ions. The disparate findings might be explained by different study pop-

lations, differences in the measurement of extraversion, and variations

n the operationalization of precautionary behaviors. 

Our finding that individuals with high agreeableness are less likely

o limit in-person contacts is in contrast with the majority of previous

tudies [ 3 , 16 , 24 , 25 ]. The only similar finding reported in the literature

s from a study that also used the BFI-10 to measure agreeableness [1] .

he disparate findings may thus reflect conceptual differences in how

greeableness is defined between the BFI-10 and other Big Five scales

see [18] ). 

The pattern of associations between personality traits and precau-

ionary behaviors varied depending on the specific behavior. This sug-

ests that disease avoidance among older adults may not be motivated

y a single behavioral dimension that would regulate all relevant be-

aviors. Instead, the different precautionary behaviors seem to be dif-

erently motivated by different psychological dispositions. For example,

ear of getting infected may increase the willingness to limit social con-

acts (associated with high neuroticism), while a sense of responsibility

ay motivate keeping a distance to others when in public (associated

ith high conscientiousness). As a practical implication of the results,

uch information could be useful in planning targeted behavior change

nterventions for older adults. For example, older adults low in openness,

onscientiousness, and neuroticism can represent a target population for

hom prevention strategies and communication methods could be tai-

ored. Furthermore, individual-level factors were important for overall

ifferences in distancing and hygiene behaviors, whereas country-level

actors were important for differences in wearing a mask. This suggests

hat some public health guidelines can be implemented more efficiently

han others throughout the whole population, irrespective of individual

ifferences. 

The current results need to be considered in relation to some limi-

ations. First, we used self-reports, which are subject to socially desir-

ble answers and may introduce common method bias. However, com-

on method bias is less likely because personality was measured before

he COVID-19 pandemic, not contemporaneously with precautionary be-

aviors. Second, personality was measured with a short BFI-10 scale and
4 
he conceptualization of agreeableness may differ between this scale and

roader Big Five scales. The short measures also did not allow a more

ne-grained analysis of whether some facets might be more important

han others in predicting health behaviors (e.g., [22] ). Third, examin-

ng heterogeneity in effects across countries was not feasible because

he data included several countries, and some country-specific samples

ere very small. Modeling interactions between personality traits and

ll countries for all outcomes would have resulted in a very high number

f interaction tests and a high risk of spurious findings. Fourth, the rel-

tive rareness of individuals who reported not keeping a distance may

ave influenced the estimates and their precision for keeping distance.

ifth, the results may have limited generalizability outside Europe. Fi-

ally, the generalizability of the results to different stages of the pan-

emic is not known. There were relatively few COVID-19 cases in Europe

uring the data collection of the SHARE COVID-19 survey, in summer

020. It is possible that the associations between personality and pre-

autionary behaviors are stronger in circumstances where there is little

ocial pressure to act in a specific way ( “weak ” situations; [ 14 , 25 ]). By

ontrast, personality might not predict precautionary behaviors when,

ue to high infection rates, behavior norms are stricter and there is sub-

tantial pressure for conformity ( “strong ” situations). Although the re-

ults of the supplementary analysis with country-specific infection rates

uggest some effect modification by the severity of the pandemic, infec-

ion rates alone do not provide information about how strict behavior

orms are within a country. Therefore, we were not able to evaluate

otential effect modification by situation strength. As suggested by the

esults of our supplementary analysis with individual-level exposure to

OVID-19, being exposed to infection might also influence the associa-

ion between personality and taking precautions. Future research could

urther explore such possibilities of effect modification. 

In conclusion, personality traits may play a part in determining

hether older adults take COVID-19 precautions. Older individuals high

n openness, conscientiousness, and neuroticism, in particular, might be

ess likely to be infected with COVID-19 due to their willingness to take

rotective precautions. Conversely, older adults low in openness, con-

cientiousness, and neuroticism could benefit from prevention strategies

ailored to these personality traits. Even though the observed associa-

ions of personality traits with precautionary behaviors were weaker

han those of sociodemographic factors, they may still have real-life

onsequences given the ubiquitous impact of COVID-19 on the world

opulation. 
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