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COVID-19

Since the outbreak of Covid-19 in December 2019, the coro-
navirus has spread rapidly around the globe, appearing in 
Europe by the end of January 2020 and reaching the level of 
a global pandemic at the beginning of March (World Health 
Organization [WHO], 2020c). In the absence of an effective 
medical treatment or vaccine, massive global public health 
campaigns have been launched to contain the spread of the 
coronavirus by promoting social and behavioral strategies to 
increase protective behaviors in the population (Lunn et al., 
2020; WHO, 2020a, 2020b).

Studies of previous infectious disease epidemics suggest 
that the adoption of protective behaviors varies with the 
objective threat level of the epidemiological situation, for 
example, the temporal dynamics of infection rates (Ibuka 
et al., 2010; Lau et al., 2003). Early data during the emer-
gence of Covid-19 in the United States provided initial evi-
dence for increases in adoption of protective behaviors such 
as washing hands, social distancing, and staying at home 
(Wise et al., 2020).

Since the effectiveness of social and behavioral strategies 
relies on high adoption rates of protective behaviors across 
the entire population (van Bavel et al., 2020), it is important 
to identify variables that affect engagement in protective 
behaviors. Covid-19 is associated with higher mortality 
rates and health risks for elderly people (Oke & Heneghan, 
2020), so the question arises as to whether they are more 
likely to adopt protective behaviors. While first evidence 
from the United States suggests that they were slightly more 
engaged in taking protective measures during the emergence 
of Covid-19 (Li et al., 2020), a previous review of infectious 
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Abstract
To contain the spread of Covid-19, engagement in protective behaviors across the population is of great importance. The 
present study investigated protective behavior intentions during the early phases of Covid-19 in Germany (February 2–April 
3, 2020) as a function of threat level and age using data from 4,940 participants in the EUCLID project. Results indicated that 
the intention to engage in social distancing increased sharply with threat level. Intentions for personal hygiene also increased, 
although to a lesser extent. While age only had a small overall effect on behavioral intentions, differential patterns emerged. 
After the lockdown was introduced, the impact of age decreased for social distancing and hygiene behavior intentions 
but increased for seeing a doctor. Since containing the Covid-19 pandemic depends on high adoption rates of protective 
behaviors, future research should track sustained phases of the pandemic, including the easing of restrictions and possible 
new waves of infections.
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disease pandemics reported mixed findings for age on the 
adoption of protective behaviors (Bish & Michie, 2010).

The present research therefore aimed to assess the dynam-
ics of engagement in protective behaviors as a function of 
objective threat levels, with a particular focus on age as a 
potential moderator. Specifically, using last winter as refer-
ence, we assessed the intentions to adopt protective behaviors 
regarding personal hygiene, social distancing, and seeking 
medical care (doctor and hospital visits) when experiencing 
cold symptoms. Data were assessed in a cross-sectional 
design, covering the emergence of Covid-19 in Germany 
from the initial stage of the outbreak to after the imposition of 
the first lockdown. We hypothesized that increasing threat 
levels would be associated with increased protective behavior 
intentions, particularly for older adults.

Method

Data were collected in Germany between February 2 and 
April 3, 2020, as part of the “EUCLID” project (https://
euclid.dbvis.de/) via online surveys using google forms and 
the software Qualtrics. The University ethics committee 
approved the study in March 2020 (ID number 07/ 2020), 
and it adhered to the declaration of Helsinki. All partici-
pants gave informed consent prior to participation.

Participants were recruited via advertising in social media 
(Facebook, Twitter), Prolific Academic, and email lists using a 
snowball system. As compensation, participants could take part 
in a raffle (25€ Amazon vouchers) or received financial reim-
bursement from Prolific Academic. In total, 5,443 participants 
were recruited. Of these, 503 were excluded due to missing 
data on core variables or failed attention checks. The final 
study sample comprised N = 4,940 participants (75.2% 
women) with a mean age of 33.33 years (SD = 13.20; 18–90 
years). Overall, 44.1% of the sample indicated being employed 
or self-employed, while 46.1% were in training or education. 
The sample included participants from all federal states with 
the majority from Baden-Wuerttemberg (36.1%), North Rhine-
Westphalia (17.1%), and Bavaria (12.0%).

Intentions to engage in protective behavior were assessed 
by asking, “If you have common cold symptoms during this 
coronavirus crisis, is it more or less likely that you would 
behave in the following ways, compared to last winter?” 
Participants rated the likelihood of (1) avoiding contact with 
other people more strongly, (2) paying more attention to  
their personal hygiene (e.g., frequent handwashing), (3) see-
ing a doctor, and (4) going straight to the hospital on a five-
point Likert scale from (1) very unlikely to (5) very likely.

Dynamics in protective behavior intentions were exam-
ined across three time periods, reflecting critical events 
related to Covid-19 in Germany and an increasing threat 
level. T1 (February 2–March 7, 2020; n = 1,144) represents 
the early emergence of SARS-CoV-2 with 795 confirmed 
cases in Germany. T2 (March 8–March 21, 2020; n = 1,448) 
is marked by the first Covid-19 deaths and an accelerating 

number of confirmed SARS-CoV-2 cases (16,662 confirmed 
cases in Germany). T3 (March 22–April 3, 2020; n = 2,348) 
started with the introduction of a lockdown and showed a 
further accelerating number of confirmed SARS-CoV-2 
cases (79,696 confirmed cases in Germany).

A 3 × 4 mixed analysis of variance was conducted, con-
taining factors of Time (T1, T2, and T3) reflecting an increase 
in the objective Covid-19 threat level, and Protective 
Behavior (social distancing, personal hygiene, seeing a doc-
tor, going to the hospital). Follow-up post-hoc analyses used 
Bonferroni corrections. Age effects on behavioral intentions 
were assessed by linear regressions, using bootstrapping 
with 1,000 iterations and bias-corrected 95% confidence 
intervals to test for significance. Data were analyzed using 
IBM SPSS Statistics (Version 27).

Results

Intentions varied between protective behaviors, F(3, 14655) = 
8021.74, p < .001, ηp

2 = 0.62. Participants reported being 
most likely to engage in personal hygiene (M = 4.29, SD = 
0.97) and social distancing behaviors (M = 4.00, SD = 1.17,  
p < .001), followed by seeing a doctor (M = 2.91, SD = 1.25, 
p < .001) and going straight to the hospital (M = 1.69, SD = 
0.93, p < .001) when showing symptoms of a common cold 
(see Figure 1). Furthermore, intentions for protective behaviors 
varied with threat level, i.e., Time, F(2, 4885) = 374.50, p < 
.001, ηp

2 = 0.13, which was further qualified by the interaction 
of protective behavior and time, F(6, 14655) = 303.46, p < 
.001,ηp

2  = 0.11. Follow-up analyses were therefore con-
ducted for each of the protective behavior intentions.

As shown in Figure 1, the intention to engage in social 
distancing continuously increased with rising threat levels 
from T1 (M = 2.80, SD = 1.24) through T2 (M = 4.21, 
SD = 0.96, p < .001) to after the imposition of the lockdown 
(T3: M = 4.45, SD = 0.80, p < .001), F(2, 4927) = 1180.09, 
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Figure 1. The likelihood of engaging in protective behaviors 
across the three time periods.
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p < .001, η2 = .32. Similarly, the intention for personal 
hygiene continuously increased from the very early emer-
gence of Covid-19 (T1: M = 3.73, SD = 1.21), after the first 
deaths (T2: M = 4.37, SD = 0.88, p < .001), to the imposi-
tion of the lockdown (T3: M = 4.51, SD = 0.75, p < .001), 
F(2, 4914) = 282.89, p < .001, η2 = .10.

A different pattern was seen for medical care seeking 
behaviors. Specifically, intentions to see a doctor increased 
from the early emergence (T1: M = 2.71, SD = 1.20) to after 
the first deaths (T2: M = 3.05, SD = 1.25, p < .001) but 
decreased after the lockdown (T3: M = 2.93, SD = 1.25, 
p = .013), F(2, 4930) = 24.44, p < .001, η2 = .01. Similarly, 
while intentions for hospital visits increased from T1 (M = 
1.61, SD = 0.88) to T2 (M = 1.90, SD = 1.05, p < .001), it 
decreased from T2 to T3 (M = 1.61, SD = 0.84, p < .001), 
F(2, 4921) = 52.24, p < .001, η2 = .02, returning to the 
initial T1 level (p = 1.00).

Overall, analyses revealed a small effect of age on inten-
tions for protective behaviors. As shown in Figure 2A and B, 
the positive relationship of age and intentions for social dis-
tancing and personal hygiene decreased across time, indicat-
ing that age effects diminished with increasing Covid-19 
threat, social distancing: T1 F(1, 1139) = 28.00, p < .001, R² 
= .02, b = .014; T2 F(1, 1442) = 36.18, p < .001, R² = .02, 

Figure 2. Regression coefficients revealing the association of age and intentions regarding protective behaviors, separately for each 
behavior (A–D) and time period (T1, T2, and T3).
Note. Error bars are displayed indicating the 95% confidence interval (CI). A CI that does not contain zero is significant.

b = .011; personal hygiene: T1 F(1, 1139) = 22.86, p < .001, 
R² = .02, b = .013; T2 F(1, 1440) = 30.30, p < .001, 
R² = .02, b = .009. However, while a significant but small 
association of age remained for personal hygiene after the 
imposition of the lockdown, T3: F(1, 2332) = 6.43, p = .011, 
R² = .003, b = .003, no age effect was revealed for social 
distancing, T3: F(1, 2343) = 0.01, p = .943.

A different association emerged for age with medical care 
seeking behavior (see Figure 2C and D). Specifically, while 
the intention to see a doctor was not significantly associated 
with age at T1, F(1, 1140) = 0.02, p = .903, or T2, F(1, 1445) 
= 2.48, p = .115, a significant effect of age was revealed 
at T3, indicating an increased intention to see a doctor 
with increasing age, F(1, 2342) = 37.57, p < .001, R² = .02, 
b = .012. In addition, intentions regarding hospital visits 
showed only a marginal positive relationship with age at T1, 
F(1, 1134) = 4.21, p = .040, R² = .004, b = .004, and no 
significant effect at T2, F(1, 1445) = 0.36, p = .550, or T3, 
F(1, 2339) = 1.14, p = .285.

Discussion

The present research examined intentions for protective 
behaviors across the early phases of Covid-19 in Germany, 



Lages et al. 121

starting only a few days after the first cases were reported 
and ending after the lockdown was introduced. The findings 
indicate that the intentions to engage in social distancing and 
personal hygiene behaviors varied across threat levels, with 
a small differential effect of age on protective behavior inten-
tions. The early assessment allows the investigation of psy-
chobehavioral responses to the pandemic even before it 
posed an acute threat.

A main finding is that rising threat levels from the emer-
gence of the first cases to the first deaths corresponded with 
a sharp increase in the intention to engage in social distanc-
ing. Notably, this increase was observed in reference to expe-
riencing common cold symptoms during the last winter. The 
finding of an increased intention to engage in social distanc-
ing may be a consequence of activating a sensitized behav-
ioral immune system (Schaller, 2006), since recognizing 
potential pathogen threat signals is associated with adopting 
protective behaviors to avoid diseases (Neuberg et al., 2011). 
Specifically, the emergence of a new infectious disease in 
concert with rising infection rates may sensitize the behav-
ioral immune system. Thus, the increased intention to engage 
in social distancing may reflect an increased sensitivity to 
recognizing visible signals of a pathogen threat. However, 
relying on the behavioral immune system does not provide 
sufficient protection from Covid-19, which is characterized 
by high transmission rates even without showing symptoms 
(Bai et al., 2020). Public health campaigns have therefore 
promoted social and behavioral strategies to encourage pro-
tective behaviors even in the absence of symptoms to con-
tain the spread of Covid-19 (WHO, 2020a, 2020b). Overall, 
the finding that the intention to engage in social distancing 
increased with rising threat levels may reflect both, the sen-
sitization of the behavioral immune system and the deliber-
ate implementation of behavior rules that public health 
campaigns promote.

Interestingly, during the early emergence of the pandemic, 
there were similar increases in the likelihood of engaging in 
both personal hygiene, which is comparably easy to incorpo-
rate in daily life routines, and social distancing, which is 
more difficult to implement and associated with potential 
costs. Specifically, reducing social contacts could impair 
social relations, resulting in potentially adverse side effects 
such as loneliness (Hawkley & Cacioppo, 2010). Thus, the 
benefit of protection through social distancing must be bal-
anced against potential costs, which may reduce engagement 
rates and the maintenance of the behavior over prolonged 
periods of time. While this reasoning may explain different 
likelihoods of personal hygiene and social distancing behav-
iors during the early emergence of the pandemic, it is note-
worthy that as threat levels increased people were presumably 
more willing to accept potential social costs to contain the 
spread of the virus.

An increased threat was not uniformly associated with 
increased protective behaviors as seeking medical care 

decreased after the imposition of the lockdown. This may 
also reflect official recommendations, as people experienc-
ing symptoms were increasingly advised to self-isolate and 
seek medical advice over the telephone to also reduce the 
potential risk of infection when visiting a doctor or the hos-
pital (WHO, 2020b).

A further aim was to determine whether intentions 
regarding protective behaviors across threat levels vary 
with age. While a previous review of infectious disease 
pandemics provided some evidence that older participants 
are more likely to engage in protective behaviors, the find-
ings were inconclusive (Bish & Michie, 2010). This is rel-
evant for Covid-19, as older participants are more likely to 
suffer serious health consequences from it (Oke & 
Heneghan, 2020). Our findings indicate rather small posi-
tive associations between age and intentions to engage in 
social distancing and personal hygiene, and these varied 
across objective threat levels. Specifically, during the early 
emergence of the new pandemic, a positive association of 
age was observed for both the intentions to engage in social 
distancing and personal hygiene. Specifically, younger 
adults increased intentions for protective behavior only at 
higher threat levels, leading to diminished age effects with 
increasing Covid-19 threat. Furthermore, while age and 
intentions for medical care seeking behaviors were signifi-
cantly related, the observed effect sizes were rather small. 
Specifically, a positive association of age with the intention 
to see a doctor when experiencing common cold symptoms 
was only significant after the imposition of the lockdown 
(T3). Beyond age-related differences in risk sensitivity, this 
finding may reflect emerging evidence that older people are 
particularly vulnerable to Covid-19 (Oke & Heneghan, 
2020).

When interpreting the results, it should be considered that 
the present study focused on intentions for protective behav-
iors. Although the frequency of actual behavior was not 
assessed, intentions specifically related to Covid-19 allow 
the examination of motivational and behavioral dynamics in 
response to the pandemic. Future research could expand the 
current findings by assessing additional variables, that is, 
risk perception and self-efficacy, affecting intentions and 
behavioral action as specified in current health behavior the-
ories (Renner et al., 2015).

Furthermore, limitations of the present research need to be 
acknowledged. The present convenience sample is on average 
substantially younger than the German population (33.3 vs. 
44.3 years of age, respectively) and includes more female 
participants (75% vs. 51%, respectively). While age was a 
continuous predictor in regression analyses, the observed 
relationship between age and intentions for protective 
behaviors awaits replication based on representative sam-
ples. Furthermore, while not representative, the consistency 
of the findings regarding protective behavior intentions 
invites an examination across the full cycle of a pandemic.
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Conclusion

The present research provided insights into intentions regard-
ing protective behaviors during a newly emerging infectious 
disease. Covering the initial phase of the Covid-19 pan-
demic, intentions for protective behaviors, namely, social 
distancing and personal hygiene, increased with increasing 
threat levels. Furthermore, intentions regarding protective 
behaviors were found to vary little with age, even though 
Covid-19’s mortality and health risk increase with age. 
Tracking intentions toward protective behaviors across con-
tinuing phases of the pandemic may inform the design of 
public health campaigns.

Authors’ Note

Any underlying research materials related to the present manuscript 
(e.g., data sets) are available from the corresponding author on rea-
sonable request.

Acknowledgments

We would like to thank Leonie Hartmann, Sarah Höschele, Anna 
Katz, Jennifer Martens, Jacqueline Peterka, Friederike Roelcke, 
Wiebke Schneider, Leonie Schuhmacher, and Nelly Theiss for 
their valuable support and Tony Arthur for proofreading the final 
manuscript.

Declaration of Conflicting Interests

The authors declared no potential conflicts of interest with respect 
to the research, authorship, and/or publication of this article.

Funding

The authors disclosed receipt of the following financial support for 
the research, authorship, and/or publication of this article: This 
study was supported by the German Research Foundation (DFG 
FOR 2374 “RiskDynamics”), the Federal Ministry of Education 
and Research (BMBF for 01EL1420A “SMARTACT”), and the 
Centre for the Advanced Study of Collective Behaviour (EXC 2117 
“Collective Behaviour”).

ORCID iDs

Nadine C. Lages  https://orcid.org/0000-0002-4761-7679
Julia E. Koller  https://orcid.org/0000-0003-0598-0119

References

Bai, Y., Yao, L., Wei, T., Tian, F., Jin, D.-Y., Chen, L., & Wang, 
M. (2020). Presumed asymptomatic carrier transmission of 
COVID-19. Journal of the American Medical Association. 
Advance online publication. https://doi.org/10.1001/jama. 
2020.2565

Bish, A., & Michie, S. (2010). Demographic and attitudinal deter-
minants of protective behaviours during a pandemic: A review. 
British Journal of Health Psychology, 15(Pt. 4), 797–824. 
https://doi.org/10.1348/135910710X485826

Hawkley, L. C., & Cacioppo, J. T. (2010). Loneliness mat-
ters: A theoretical and empirical review of consequences and 

mechanisms. Annals of Behavioral Medicine, 40(2), 218–227. 
https://doi.org/10.1007/s12160-010-9210-8

Ibuka, Y., Chapman, G. B., Meyers, L. A., Li, M., & Galvani, A. 
P. (2010). The dynamics of risk perceptions and precaution-
ary behavior in response to 2009 (H1N1) pandemic influ-
enza. BMC Infectious Diseases, 10, Article 296. https://doi.
org/10.1186/1471-2334-10-296

Lau, J. T. F., Yang, X., Tsui, H., & Kim, J. H. (2003). Monitoring 
community responses to the SARS epidemic in Hong 
Kong: From day 10 to day 62. Journal of Epidemiology & 
Community Health, 57(11), 864–870. https://doi.org/10.1136/
jech.57.11.864

Li, S., Feng, B., Liao, W., & Pan, W. (2020). Internet use, risk 
awareness, and demographic characteristics associated with 
engagement in preventive behaviors and testing: Cross-
sectional survey on COVID-19 in the United States. Journal 
of Medical Internet Research, 22(6), e19782. https://doi.
org/10.2196/19782

Lunn, P. D., Belton, C. A., Lavin, C., McGowan, F. P., Timmons, 
S., & Robertson, D. A. (2020). Using behavioral science 
to help fight the coronavirus. Journal of Behavioral Public 
Administration, 3(1). https://doi.org/10.30636/jbpa.31.147

Neuberg, S. L., Kenrick, D. T., & Schaller, M. (2011). Human threat 
management systems: Self-protection and disease avoidance. 
Neuroscience and Biobehavioral Reviews, 35(4), 1042–1051. 
https://doi.org/10.1016/j.neubiorev.2010.08.011

Oke, J., & Heneghan, C. (2020). Global Covid-19 case fatality rates. 
http://www.cebm.net/covid-19/global-covid-19-case-fatality 
-rates/

Renner, B., Gamp, M., Schmälzle, R., & Schupp, H. T. (2015). 
Health risk perception. In J. D. Wright (Ed.), International 
encyclopedia of the social & behavioral sciences (2nd ed., pp. 
702–709). Elsevier.

Schaller, M. (2006). Parasites, behavioral defenses, and the social 
psychological mechanisms through which cultures are evoked. 
Psychological Inquiry, 17(2), 96–101. https://doi.org/10.1207/
s15327965pli1702_2

van Bavel, J. J., Baicker, K., Boggio, P. S., Capraro, V., Cichocka, 
A., Cikara, M., Crockett, M. J., Crum, A. J., Douglas, K. M., 
Druckman, J. N., Drury, J., Dube, O., Ellemers, N., Finkel, 
E. J., Fowler, J. H., Gelfand, M., Han, S., Haslam, S. A., 
Jetten, J., Kitayama, S., . . . Willer, R. (2020). Using social 
and behavioural science to support COVID-19 pandemic 
response. Nature Human Behaviour, 4(5), 460–471. https://
doi.org/10.1038/s41562-020-0884-z

Wise, T., Zbozinek, T. D., Michelini, G., Hagan, C. C., & Mobbs, 
D. (2020). Changes in risk perception and protective behav-
ior during the first week of the COVID-19 pandemic in the 
United States. Royal Society Open Science, 7, 200742. https://
doi.org/10.1098/rsos.200742

World Health Organization. (2020a). Connecting the world to com-
bat coronavirus. https://www.who.int/campaigns/connecting-
the-world-to-combat-coronavirus

World Health Organization. (2020b). Coronavirus disease (Covid-
19) advice for the public. https://www.who.int/emergencies/
diseases/novel-coronavirus-2019/advice-for-public

World Health Organization. (2020c). Timeline of WHO’s response 
to Covid-19. https://www.who.int/news-room/detail/29-06 
-2020-covidtimeline

https://orcid.org/0000-0002-4761-7679
https://orcid.org/0000-0003-0598-0119
https://doi.org/10.1001/jama.2020.2565
https://doi.org/10.1001/jama.2020.2565
https://doi.org/10.1348/135910710X485826
https://doi.org/10.1007/s12160-010-9210-8
https://doi.org/10.1186/1471-2334-10-296
https://doi.org/10.1186/1471-2334-10-296
https://doi.org/10.1136/jech.57.11.864
https://doi.org/10.1136/jech.57.11.864
https://doi.org/10.2196/19782
https://doi.org/10.2196/19782
https://doi.org/10.30636/jbpa.31.147
https://doi.org/10.1016/j.neubiorev.2010.08.011
http://www.cebm.net/covid-19/global-covid-19-case-fatality-rates/
http://www.cebm.net/covid-19/global-covid-19-case-fatality-rates/
https://doi.org/10.1207/s15327965pli1702_2
https://doi.org/10.1207/s15327965pli1702_2
https://doi.org/10.1038/s41562-020-0884-z
https://doi.org/10.1038/s41562-020-0884-z
https://doi.org/10.1098/rsos.200742
https://doi.org/10.1098/rsos.200742
https://www.who.int/campaigns/connecting-the-world-to-combat-coronavirus
https://www.who.int/campaigns/connecting-the-world-to-combat-coronavirus
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/advice-for-public
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/advice-for-public
https://www.who.int/news-room/detail/29-06-2020-covidtimeline
https://www.who.int/news-room/detail/29-06-2020-covidtimeline



