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Abstract

A mix of guidance and mandated regulations during the coronavirus disease (COVID-19)
pandemic served to reduce the number of social contacts, to ensure distancing in public spaces,
and to maintain the isolation of infected individuals. Individual variation in compliance to
social distancing in Germany, relating to age, gender, or the presence of pre-existing health
conditions, was examined using results from a total of 39 375 respondents to a web-based
behavioral survey.
Older people and females were more willing to engage in social distancing. Those with

chronic conditions showed overall higher levels of compliance, but those with cystic fibrosis,
human immunodeficiency virus/acquired immunodeficiency syndrome (HIV/AIDS), and
epilepsy showed less adherence to general social distancing measures but were significantly
more likely to isolate in their homes. Behavioral differences partly lie in the nature of each
condition, especially with those conditions likely to be exacerbated by COVID-19.
Compliance differences for age and gender are largely in line with previous studies.

During 2020 and 2021, the German health system was dominated by the struggle against the
pandemic, commonly referred to as the COVID-19 virus. As an integral part of efforts to halt the
spread of the virus, populations around the world were required to limit their usual mobility.
In Germany, the Parliament (Bundestag) declared the situation to be an “epidemic situation of
national significance” on March 25, 2020. This was followed by an extended lockdown, with
economic restrictions. Social distancing regulations were introduced, which included restricting
the number of contacts, self-isolating in the event of infection, and the wearing of face masks.

Generally, it is well known that the extent that individuals follow the law, adhere to health
guidance, and demonstrate risk aversion depends on a number of well-known factors, including
age, gender, and chronic disease. For example, females and older people are more likely to seek
health advice,1 and people with chronic non-communicable diseases, such as type 2 diabetes,
exhibit a more risk averse behavior than the general population.2 A multinational study found
that those of greater age follow guidelines more strictly, with the exception of adherence to isola-
tion,3 and a survey in 8 countries across 3 continents determined that females were more likely
than males to perceive the pandemic as a more serious threat.4

A key risk factor predisposing to more severe illness in the event of a COVID-19 infection is
the presence of other health care conditions. Such individuals aremore likely to socially distance,
but this applies only for individuals with certain conditions.5 Those conditions affecting the
circulatory, cellular, and respiratory systems were associated with poor prognosis in the event
of a COVID-19 infection.6

Cognitive andmental health conditions had little effect. Viral infection appeared to have little
effect or even appeared to lnd a certain level of protection against COVID-19-related symptoms.
It remains unclear whether this is due to the infection with a virus itself or a result of medication
taken by the patient.

The German Government’s official response was coordinated at the federal and regional
levels. Most states mandated face mask wearing in public areas from April 27, 2020,7 followed
by an extended lockdown period where a wide section of the economy was closed.8 Several
further social distancing measures were introduced, aimed at reducing the overall number of
social contacts. These included requiring that infected people self-isolate and mandating the
wearing of face masks in public spaces. Face masks were mandatory and gatherings of more
than 100 people were prohibited from late April 2020, whereas home working requirements
varied.

To what extent do social factors determine the degree of social distancing? By analyzing the
outcome of an international self-reported behavioral tracker for Germany, variations based on
the socio-economic variables and pre-existing health problems are examined. The hypotheses
were: (1) People of a higher age follow restrictions more frequently than younger individuals,
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(2) there is a difference between genders in adherence to restric-
tions, and (3) pre-existing chronic diseases lead to more stringent
obedience.

Data and Methods

Throughout the COVID-19 pandemic, regular surveying of public
attitudes has been conducted and made available online on the
“Imperial behavioral tracker.”9 The project uses the Yougov
sampling methodology, with panels being used to generate a
nationally representative sample on a regular, often weekly, basis
for a number of countries globally. Participants report their behav-
ior by responding to a set of questions through an online interface.
Twenty questions relevant to “social distancing” were analyzed,
and respondents answered on a 5-point Likert scale (1 = “not at
all” to 5 = “always”). Pooled cross-sectional data for Germany were
downloaded and examined for the dates from April 2, 2020,
to August 30, 2021. The questions are asked in English and not
validated with the local languages.

Age

For each question, the Spearman rank correlation between age and
response level was calculated.

Gender

Differences in the mean response level, indicating compliance,
were compared between male and female respondents for every
question.

Health

Pre-existing health care complaints may indicate chronic illness
and can influence a willingness to comply with social distancing
measures. In order to establish which of the social predictors
has the strongest influence, a multiple regression model was set
up with adherence (1–5 Likert scale) as the dependent variable
and age, gender, and pre-existing health condition as the indepen-
dent variables:

Ci ¼ αþ βgDg þ
X13

i¼1

βiDi þ βa � ageþ "i

Ci: compliance to question i
Dg gender dummy: 1 for female, 0 for male
Dj health dummy: 1 for person having disease, 0 if not for
13 conditions
ϵi residual

A significantly positive coefficient with higher values would mean
the factor is associated with a higher compliance.

Results

Data on 39 375 participants were examined, covering 39 rounds of
surveying between April 2, 2020, and August 30, 2021. Basic
descriptive statistics are provided in Table 1. The mean age was
51 years with an interquartile range (IQR) of 36–62 years. In total,
48.2% of the respondents were male and 51.8% were female.

Age

The correlation between age and compliance for each type of
behavior can be seen in Figure 1. A positive value indicates that
higher ages would have higher adherence, whereas a negative asso-
ciation would mean that older people reported following the
restriction less stringently.

The strongest positive dependency on age was for avoiding
crowds, washing hands, avoiding gatherings of all kinds, and
avoiding public transport.

Gender

Of the 20 behaviors examined and listed in Table 2, women self-
reported greater mean compliance thanmen for 17. The exceptions
were eating separately, avoiding the workplace, and having sepa-
rate bedrooms. Independent samples t-testing for the difference

Table 1. Age and gender distributions for each disease group

Condition
Mean
age

Share
males

Prevalence
(%)

Total
sample

Arthritis 59.4 0.38 5.6 2133

Asthma 49.8 0.40 9.1 3379

Cancer 59 0.51 4.2 1631

Cystic fibrosis 31.2 0.61 0.4 174

COPD 58.4 0.53 4.7 1786

Diabetes 60.6 0.61 10.9 4093

Epilepsy 46.3 0.46 1.1 444

Heart disease 61.7 0.63 7.4 2829

High blood
pressure

59.9 0.54 25.8 9774

High cholesterol 60.2 0.53 10.9 4154

HIV 42 0.72 0.5 194

Mental health 49.3 0.43 9.1 3498

Multiple
sclerosis

48.8 0.33 1.1 413

COPD, chronic obstructive pulmonary disease; HIV, human immunodeficiency virus.

Table 2. List of behavioral questions

How often have you : : :

Worn a face mask outside your home?

Washed hands with soap and water?

Used hand sanitizer?

Covered your nose and mouth when sneezing or coughing?

Avoided contact with people who have symptoms or you think may
have been exposed to coronavirus disease?

Avoided going out in general?

Avoided going to a hospital or other health care setting?

Avoided taking public transport?

Avoided working outside your home?

Avoided letting your children go to school/university?

Avoided having guests in your home?

Avoided small social gatherings (not more than 2 people)?

Avoided medium-sized social gatherings (between 3 and 10 people)?

Avoided large-sized social gatherings (more than 10 people)?

Avoided crowded areas?

Avoided going to shops?
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in means between the groups revealed that the differences between
men and women were significant for all 20 questions.

Health

The results of the regression model are presented as a heatmap in
Figure 2, where the color is based on whether the regression coef-
ficient was significantly negative (negative), not significant
(neutral), or significantly positive (positive).

Age and gender have a positive effect on nearly all measured
behaviors and must be considered the main determinants. This
is consistent with the results presented above and now also consid-
ered in the presence of other factors. Regarding the presence of
pre-existing health care conditions, there is a more complex
picture. Individuals with high cholesterol, asthma, arthritis, high
blood pressure, and multiple sclerosis were the most strongly
compliant, whereas those stating HIV/AIDS, epilepsy, and cystic
fibrosis exhibited overall adherence around the same as those with
no disease.

Figure 1. Correlation age and social distancing behaviors.

Figure 2. Behavioral effects of age, gender, and pre-existing conditions.
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Discussion

This study examines how certain social factors influence compli-
ance to COVID-19 health regulations in Germany. The willingness
to adhere to a number of social distancing measures differs for
age, gender, and chronic pre-existing health care conditions.
The results clearly show that these factors are associated with varia-
tions in compliance. Those in the older age range proved more
compliant than those in the younger age range, in particular for
behaviors related to gatherings. Females were more willing to
comply across a range of measures. Age and gender are the most
important factors for determining compliance levels. The presence
of pre-existing conditions was not as important, being dependent
on the condition involved.

The age gradient was most distinct for behaviors related to
avoiding gatherings of various sizes. Government recommenda-
tions suggested limiting meetings with older people, and many
older adult care housing units were closed for visitors.

Females are generally known to better comply with health care
advice than males, and the reasons underpinning this are unclear.
Many authors provide explanations, including that females are
generally more likely to listen to guidance, have a heightened sense
of risk, and are more health aware.10–12 The significant differences
between the genders in favor of higher adherence for females in 17
out of 20 behaviors confirm these observations. It could be noted
that the biggest differences came in habits related to increased
personal hygiene, such as cleaning shared objects, washing hands,
covering mouth when sneezing, and wearing face masks.

Greater overall compliance in those with pre-existing health
care complaints is as expected. The prognosis in the event of a
COVID-19 infection is known to be worse for those with a range
of complaints, most notably diabetes; so, those with such condi-
tions would be expected to comply more. A study examining
behavioral differences in those with various pre-existing health
care conditions found notable differences in adherence depending
on the condition.13

However, some of the variations in a willingness to comply seen
between health conditions were quite unexpected, which calls
for further study. Those with the conditions cystic fibrosis,
HIV/AIDS, and epilepsy followed general guidelines less strongly
but conversely adhered to a considerably higher degree of recom-
mendations to isolate for meals and sleep. There appears to be
2 mechanisms in action here: first, the young age of those with
these conditions (age correlates with less distancing), and, second,
the viral pathways of spread for both cystic

fibrosis and HIV/AIDS, making those patients more cautious
about intimate contact.

It should be noted that adherence did not change much during
the time period, even in the face of changing government restric-
tions. Hence, the approach to use aggregated data for all sampling
dates could be justified.

A limitation of the study is that responses are based on
self-reporting. There is some concern about whether people will
answer honestly or show a tendency to give the “politically correct”
response,14 and it is unclear whether there would be a difference in
self-reporting bias between genders and ages.15

A strength is that a set of standard questions was studied over an
extended period, as regulations changed and the epidemiological
status of COVID-19 altered in Germany. The resource made
available in the Behavioral Tracker provides a unique opportunity
to examine how attitudes altered over time as the pandemic
progressed and knowledge and awareness of the virus changed.

Conclusion

Patterns in social distancing in Germany during the COVID-19
pandemic were examined. Females were more stringent thanmales
in their level of adherence. This is in accordance with risk aversion
tendencies, which are known to be greater for females. Older
people were more willing to follow social distancing, especially
those regarding large crowds, throughout the studied period.
This confirms the expected patterns based on their greater risk
of severe COVID-19 symptoms and mortality.

Those with a serious health care condition were, in most cases,
more likely to comply with social distancing policies, except those
with cystic fibrosis in particular, and to some extent those with
HIV/AIDS and epilepsy. It appears that respondents with health
care conditions had higher levels of awareness as potentially having
more serious consequences of the COVID-19 infection if they
contracted it. Generally, those with conditions associated with a
higher COVID-19 risk also complied more to social distancing
measures, but better medical quantification of COVID-19 infec-
tion risks could further improve the understanding of observed
behavioral differences in social distancing compliance.

Ethical standards. No ethics permission was necessary as all data were
secondary and downloaded from a public repository.

References

1. Deeks A, Lombard C, Michelmore J, Teede H. The effects of gender and
age on health related behaviors. BMC Public Health. 2009;9(1):1-8. https://
doi.org/10.1186/1471-2458-9-213

2. Rouyard T, Attema A, Baskerville R, et al. Risk attitudes of people with
‘manageable’ chronic disease: An analysis under prospect theory. Soc Sci
Med. 2018;214(1982);144-153. https://doi.org/10.1016/j.socscimed.2018.
08.007

3. Daoust J-F. Elderly people and responses to COVID-19 in 27 countries.
PLoS One. 2020;15(7):e0235590. https://doi.org/10.1371/journal.pone.
0235590

4. Galasso V, Pons V, Profeta P, et al. Gender differences in COVID-19
attitudes and behavior: Panel evidence from eight countries. Proc Natl
Acad Sci USA. 2020;117(44):27285-27291. https://doi.org/10.1073/pnas.
2012520117

5. Camacho-Rivera M, Islam JY, Vidot DC. Associations between chronic
health conditions and COVID-19 preventive behaviors among a nationally
representative sample of U.S. adults: an analysis of the COVID impact
survey. Health Equity. 2020;4(1):336-344. https://doi.org/10.1089/heq.
2020.0031

6. Clift AK, Coupland CAC, Keogh RH, et al. Living risk prediction
algorithm (QCOVID) for risk of hospital admission and mortality from
coronavirus 19 in adults: national derivation and validation cohort study.
Brit Med J. 2020;371:m3731. https://doi.org/10.1136/bmj.m3731

7. Mitze T, Kosfeld R, Rode J, et al. Face masks considerably reduce
COVID-19 cases in Germany. Proc Natl Acad Sci USA. 2020;117(51);
32293-32301. https://doi.org/10.1073/pnas.2015954117

8. Naumann E, Möhring K, Reifenscheid M, et al. COVID-19 policies
in Germany and their social, political, and psychological consequences.
Eur Policy Anal. 2020;6(2):191-202.

9. Jones SP. Imperial College London COVID-19 behavioural tracker.
Published 2021. Accessed November 21, 2021. https://www.imperial.ac.
uk/global-health-innovation/what-we-do/our-response-to-covid-19/covid-
19-behaviour-tracker

10. Dawson KA, Schneider PA, Fletcher PC, et al. Examining gender
differences in the health behaviors of Canadian university students. J R
Soc Promot Health. 2007;127(1):38-44. https://doi.org/10.1177/1466424
007073205

4 H Lane et al.

https://doi.org/10.1017/dmp.2023.54 Published online by Cambridge University Press

https://doi.org/10.1186/1471-2458-9-213
https://doi.org/10.1186/1471-2458-9-213
https://doi.org/10.1016/j.socscimed.2018.08.007
https://doi.org/10.1016/j.socscimed.2018.08.007
https://doi.org/10.1371/journal.pone.0235590
https://doi.org/10.1371/journal.pone.0235590
https://doi.org/10.1073/pnas.2012520117
https://doi.org/10.1073/pnas.2012520117
https://doi.org/10.1089/heq.2020.0031
https://doi.org/10.1089/heq.2020.0031
https://doi.org/10.1136/bmj.m3731
https://doi.org/10.1073/pnas.2015954117
https://www.imperial.ac.uk/global-health-innovation/what-we-do/our-response-to-covid-19/covid-19-behaviour-tracker
https://www.imperial.ac.uk/global-health-innovation/what-we-do/our-response-to-covid-19/covid-19-behaviour-tracker
https://www.imperial.ac.uk/global-health-innovation/what-we-do/our-response-to-covid-19/covid-19-behaviour-tracker
https://doi.org/10.1177/1466424007073205
https://doi.org/10.1177/1466424007073205
https://doi.org/10.1017/dmp.2023.54


11. Filippin A Gender differences in risk attitudes. IZA World of Labor. 2022;
100. https://doi.org/10.15185/izawol.100.v2

12. Manteuffel M, Williams S, Chen W, et al. Influence of patient sex and
gender on medication use, adherence, and prescribing alignment with
guidelines. J Womens Health. 2014;23(2):112-119. https://doi.org/10.
1089/jwh.2012.3972

13. Matrajt L, Leung T. Evaluating the effectiveness of social distancing
interventions to delay or flatten the epidemic curve of coronavirus

disease. Emerg Infect Dis. 2020;26(8):1740-1748. https://doi.org/10.3201/
eid2608.201093

14. Jensen U. Is self-reported social distancing susceptible to social desirability
bias? Using the crosswise model to elicit sensitive behaviors. J Behav Public
Adm. 2020;3(2):1-11. https://doi.org/10.30636/jbpa.32.182

15. Yagil D. Gender and age-related differences in attitudes toward traffic
laws and traffic violations. Transp Res Part F Traffic Psychol Behav. 1998;
1(2):123-135. https://doi.org/10.1016/S1369-8478(98)00010-2

Disaster Medicine and Public Health Preparedness 5

https://doi.org/10.1017/dmp.2023.54 Published online by Cambridge University Press

https://doi.org/10.15185/izawol.100.v2
https://doi.org/10.1089/jwh.2012.3972 
https://doi.org/10.1089/jwh.2012.3972 
https://doi.org/10.3201/eid2608.201093
https://doi.org/10.3201/eid2608.201093
https://doi.org/10.30636/jbpa.32.182
https://doi.org/10.1016/S1369-8478(98)00010-2
https://doi.org/10.1017/dmp.2023.54

	Age, Gender, and Disease as Determinants of Social Distancing: Germany as a Case Study
	Data and Methods
	Age
	Gender
	Health

	Results
	Age
	Gender
	Health

	Discussion
	Conclusion
	References


