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Objectives: The coronavirus SARS-CoV-2 is highly contagious and can only be contained if the majority 

of the population takes measures to protect themselves against infection. The present study aimed to 

investigate personal protective measures, their development over the course of the pandemic in Germany, 

and potential differences in behavior in terms of sex, age, and education. 

Methods: Data from 20 waves of the serial cross-sectional study “BfR-Corona-Monitor” were analyzed. 

The total sample consisted of N = 20,317 respondents (about 10 0 0 per wave). Data were collected through 

telephone surveys between June 2020 and March 2021. 

Results: To protect themselves from infection, participants primarily relied on wearing covers for mouth 

and nose, keeping their distance from other individuals, and washing their hands thoroughly. Analyses 

over time showed a strong positive correlation between the number of measures taken and the national 

incidence rate. Sociodemographic differences also emerged, with women and those who are higher edu- 

cated as well as younger respondents taking a higher number of protective measures. 

Conclusions: Our results indicated that in times of greater infection risks, individuals adapted accordingly 

and took more protective measures. However, on the basis of sociodemographic differences, cam paigns 

should especially focus on older individuals, the male sex, and those with lower education to enhance 

their protective behavior. 

© 2022 The Authors. Published by Elsevier Ltd on behalf of International Society for Infectious Diseases. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 
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NTRODUCTION 

The first case of COVID-19 in Germany was reported on January 

7, 2020 ( Bavarian State Ministry of Health and Care, 2020 ). The 

irus SARS-CoV-2 spreads fast, and within the first two months, 

ore than 42,0 0 0 cases had been notified ( Robert Koch Insti- 

ute, 2021 ). Containment of the virus was not only complicated by 

he fact that it was found to be contagious even before the onset 

f symptoms but also because some individuals can live through 

n infection without showing any symptoms and still infect oth- 

rs ( Almadhi et al., 2021 ; Buitrago-Garcia et al., 2020 ). In a study

y Johannson et al. (2021) , it was estimated that about half of the

ransmissions happened this way. Protective measures were soon 

pplied in all areas of life and the entire population was urged to 
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mplement them ( Federal Ministry of Health, 2021 ). Such measures 

nd recommendations included keeping a distance of 1.5 meters 

etween individuals, staying at home, limiting the number of in- 

ividuals one is allowed to meet, and washing one’s hands thor- 

ughly. 

However, previous studies suggested that individual health be- 

avior can vary according to different sociodemographic aspects. 

he review by Hiller et al. (2017) shows that sex plays an impor- 

ant role in this because women are usually more health-conscious. 

en, on the other hand, are often found to engage less in pre- 

entive health behavior. This difference is also evident in preven- 

ive behavior during a pandemic ( Bish and Michie, 2010 ). Another 

actor that is associated with the conduction of health behavior is 

ge. Most studies showed that in a pandemic, older individuals are 

enerally more likely to carry out preventive behavior ( Bish and 

ichie, 2010 ; for an exception, see Pasion et al., 2020 ). Behavioral 

ffects of age and sex are particularly important with regard to 

OVID-19 because they are risk factors for a severe course of the 

isease. In fact, older individuals and men have been shown to be 
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Table 1 

Overview of survey waves. 

Wave Date Sample size ( n ) 

W1 June 23–24, 2020 1,037 

W2 July 7–8, 2020 1,011 

W3 July 21–22, 2020 1,037 

W4 August 4–6, 2020 1,024 

W5 August 18–19, 2020 1,033 

W6 September 1–2, 2020 1,013 

W7 September 15–16, 2020 1,026 

W8 September 29–30, 2020 1,012 

W9 October 13–14, 2020 1,015 

W10 October 27–28, 2020 1,006 

W11 November 10–11, 2020 1,009 

W12 November 24–25, 2020 1,018 

W13 December 8–9, 2020 1,004 

W14 December 21–22, 2020 1,010 

W15 January 5–6, 2021 1,017 

W16 January 19–20, 2021 1,018 

W17 February 2–3, 2021 1,004 

W18 February 16–17, 2021 997 

W19 March 2–3, 2021 1,014 

W20 March 16–17, 2021 1,012 

Note . W = wave. 
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t a higher risk for a severe progression of the disease ( Gallo Marin

t al., 2020 ). 

In addition, the level of education may also influence the pro- 

ective behavior. The review by Bish and Michie (2010) concluded 

hat in most studies, more educated individuals are generally more 

ikely to adopt preventive behavior during a pandemic. A lower 

evel of education is also often associated with an increased risk 

f numerous diseases and an unhealthier lifestyle ( Mielck, 2012 ). 

hese findings were further supported by Lampert et al. (2005) , in- 

icating that individuals with low education have a higher risk for 

iseases than those with a higher level of education. However, they 

lso found that preventive behavior was either not linked to the 

articipants’ education level or was even more likely to be taken 

p by individuals with a lower level of education. The latter result 

attern was also found in a study on protective behavior during 

he COVID-19 pandemic ( Betsch et al., 2021 ). In summary, previ- 

us studies yielded ambiguous results regarding preventive behav- 

or during a pandemic. 

COVID-19 is an example of a highly contagious disease that de- 

eloped into a global health crisis. The containment of this and 

uture pandemics depends on a population-wide adaptation of 

dequate protective measures. Therefore, the aim of the present 

tudy was to investigate personal protective behavior of citizens in 

ermany during the COVID-19 pandemic between June 2020 and 

arch 2021. Owing to the dynamic course of the pandemic, we 

lso tested for development over time and a potential correlation 

etween protective measures and infection rates. Because previous 

esearch suggests that sociodemographic factors might influence 

he implementation of preventive behavior, we further explicitly 

ested for differences regarding sex, age, and education. The knowl- 

dge about the impact of these factors on behavior can help in 

anaging a health crisis, for example, by developing information 

ampaigns for specific target groups. 

ETHODS 

articipants and procedure 

We used data from 20 waves of the serial cross-sectional 

tudy “BfR-Corona-Monitor” ( German Federal Institute for Risk As- 

essment, 2021 ). The sample consisted of 997–1,037 respondents 

er wave, resulting in a total sample size across all waves of 

 = 20,317 respondents. Data were collected on two consecu- 

ive days every other week between June 23, 2020 and March 17, 

021 via telephone surveys in the Federal Republic of Germany 

see Table 1 ; three consecutive days for wave 4). Data collection 

as carried out by the market research institute Kantar GmbH 

s part of their daily omnibus telephone interviews (computer- 

ssisted telephone interviewing, CATI; Choi, 2004 ). 

Respondents had to be aged at least 14 years to participate in 

he study. Samples were drawn using a random digit dialing proce- 

ure that included mobile as well as landline telephone numbers. 

hen a mobile phone number was called, the individual who an- 

wered the call was selected for the interview. This was different 

or landline telephone numbers, where the respondent within the 

ousehold was randomly selected using the Kish selection method 

 Kish, 1949 ). Data were statistically weighted to ensure representa- 

iveness ( Gabler et al., 2016 ): First, data were weighted according 

o the number of mobile phones and landline numbers a person 

ould be reached by. This ensured that each individual had the 

ame chance to be selected for an interview. Second, data were 

eighted according to various sociodemographic variables (sex, ed- 

cation, age, employment, size of city, and German federal state). 

his process was carried out for each survey wave individually. As 

 result, the weighted sample is representative for the population 
178 
n Germany with a balanced sex ratio (51% female) and a mean age 

f M = 49.1 years ( SD = 19.9). 

rotective measures 

Protective behavior of the respondents was assessed using the 

uestion “Which of the following measures have you taken to pro- 

ect yourself or your family from the novel coronavirus?”. The 

uestion consisted of several items that referred to protective mea- 

ures from different areas of everyday life, including the respon- 

ent’s individual hygiene behavior (e.g., washing hands more thor- 

ughly), changes in their social behavior (e.g., meeting friends and 

amily less frequently), or their consumer behavior (e.g., having 

ood delivered more frequently). The list of measures was pre- 

ominantly developed on the basis of previous waves of the BfR- 

orona-Monitor, in which protective behavior was explored using 

n open-ended question ( Kirsch et al., 2021 ). In the current study, 

articipants indicated for each measure on a binary scale if they 

pplied it or not. Within the scope of this study, we analyzed the 

ine protective measures that were consistently asked across the 

0 waves (see Table 3 ). Respondents could choose not to answer 

o the question of protective measures. These respondents ( n = 60 

cross all waves; 0.03% of the total sample) were not considered in 

he statistical analyses presented below. 

A sum score across these nine protective measures was com- 

uted, resulting in a score ranging from 0 (if none of the 

ine protective measures were taken) to nine (if all of the 

ine protective measures were taken). As the question used a 

inary response format, we followed the recommendations by 

adermann et al. (2012) to compute an ordinal alpha as a param- 

ter for reliability that is on the basis of the polychoric correlation 

atrix. Reliability for the sum score was good, with α = 0.77. 

urther variables 

Sociodemographic variables. Among the sociodemographic vari- 

bles, sex, age, and education were used for further analyses. Sex 

as assessed as binary (male vs female). Age was assessed as 

 continuous variable and split into three groups for analyses: 

p to 39 years, between 40 and 59 years, 60 years and older. 

hese age limits are based on common definitions of age groups 

 Klimczuk, 2016 ; Lachman, 2001 ). Further, from an epidemiolog- 

cal point of view, 60 years is also a critical threshold because 



F. Kirsch, A.-K. Lindemann, J. Geppert et al. International Journal of Infectious Diseases 121 (2022) 177–183 

Table 2 

Interpretation of used effect sizes. 

small effect medium effect large effect 

Cohen d |0.20| |0.50| |0.80| 

partial η² 0.01 0.06 0.14 

Cramer V [ df = 1] 0.10 0.30 0.50 

Cramer V [ df = 2] 0.07 0.21 0.35 

Note . Rules of thumb for interpretation of effect sizes based on Cohen (1988) . 
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he mortality of COVID-19 increases considerably from this age on- 

ards ( Bonanad, 2020 ). This has led the Standing Committee on 

accination in Germany to prioritize this age group for vaccination 

 Vygen-Bonnet et al., 2021 ). Education was assessed by five educa- 

ion levels. The levels of “pupil,” “secondary general school (Volks- 

Hauptschule)”, and “secondary school without Abitur” were com- 

ined to represent lower education, whereas the levels of “Abitur, 

niversity/polytechnic entrance qualification” and “academic de- 

ree (university, academy, polytechnic)” were combined to repre- 

ent higher education. 

7-day incidence rate. During the COVID-19 pandemic, every day, 

he Robert Koch Institute (2021) reported an incidence value for 

ermany on the basis of the notified infection rates of the past 

even days (“7-day incidence rate”). For each wave, we computed 

he mean of reported incidence values across the corresponding 

urvey days. These incidence values were used for comparison 

ith the development of the protective behavior. 

ata analysis plan 

Data were processed and analyzed using SPSS (Version 26). All 

nalyses are based on the weighted sample (see “Participants and 

rocedure”); thus, Rao-Scott adjustment ( Rao and Scott, 1984 ) for 

omplex survey data was applied to all tests of significance. For 

easures of effect sizes, we computed the following coefficients: 

ramer V for differences in the uptake of single protective mea- 

ures based on sex, education, and age groups; Cohen d for differ- 

nces in the mean sum score of protective measures for sex and 

ducation; and partial η² for the difference in the mean sum score 

or the age groups. For the interpretation of effect sizes, common 

hresholds were used ( Cohen, 1988 ), as shown in Table 2 . 

ESULTS 

eneral uptake of protective measures 

Table 3 shows descriptive statistics for the total sample of 

he nine protective measures and their corresponding sum score 

cross all 20 survey waves. On average, respondents reported tak- 

ng M = 5.64 protective measures ( SD = 1.59). The most frequently 

eported measures were using covers for mouth and nose, keeping 

ore distance to other individuals, and washing one’s hands more 

horoughly (each > 90%). In contrast, having food delivered more 

requently was the least practiced protective measure ( < 10%). 

ociodemographic factors of protective measures 

Table 3 further shows the results of sociodemographic analyses 

cross all waves. For most comparisons, sociodemographic differ- 

nces were significant with small effect sizes. 

Regarding sex comparisons, female respondents, on average, 

ook a higher number of protective measures than male respon- 

ents. Considering single protective measures, female respondents 

mplemented almost all measures more frequently than male re- 

pondents, with the greatest effect sizes for changes in their so- 

ial behavior (e.g., keeping distance to other individuals). However, 
179 
o sex difference was found in terms of the use of the Corona- 

arn-App, and male respondents were slightly more inclined to 

ave food delivered more frequently. 

Higher educated respondents also reported taking a higher 

umber of protective measures than lower educated respondents. 

n the level of single measures, the uptake rate was higher among 

igher educated respondents than lower educated respondents for 

hanges in their social behavior (e.g., meeting friends and family 

ess frequently). In addition, the greatest effect size was found for 

he use of the Corona-Warn-App. No educational difference was 

ound for items referring to hygiene behavior (e.g., washing hands 

ore thoroughly) as well as building up larger stocks and food de- 

ivery. 

For age, we found the youngest age group (up to 39 years) tak- 

ng a significantly higher number of protective measures than older 

espondents. On the level of single measures, however, we found 

 more diverse result pattern. For some measures (e.g., meeting 

riends and family less frequently), we found younger age groups 

eporting a higher uptake rate than older age groups, with the 

reatest effect size for using the Corona-Warn-App. For other mea- 

ures (e.g., food delivery), we found the youngest and the oldest 

ge group reporting a higher uptake rate than the middle-aged 

roup. And for washing hands more thoroughly, the oldest age 

roup reporting a higher uptake rate than both younger groups. 

here was no age difference for the usage of covers for mouth and 

ose as well as keeping distance from other individuals. 

evelopment of number of protective measures over time 

Fig 1 shows the development of the mean sum score of protec- 

ive measures as well as the 7-day incidence rate over the period 

f the 20 waves. Both values were strongly correlated ( r = 0.86, 

 < 0.001); that is, with increasing incidence rate, respondents 

howed a higher number of protective measures. The development 

ver time shows that in early waves (June–September 2020), both 

alues were relatively low. At the beginning of October 2020, the 

ncidence started to show a substantial increase, as did the sum 

core of protective measures, with a peak for both values in De- 

ember 2020. In January and February 2021, incidence dropped 

nd so did the sum score. 

ISCUSSION 

This study aimed to investigate personal protective behavior 

f the population in Germany during the COVID-19 pandemic be- 

ween June 2020 and March 2021 by analyzing 20 waves of the 

erial cross-sectional study “BfR-Corona-Monitor” ( German Federal 

nstitute for Risk Assessment, 2021 ). Overall, the most frequently 

eported measures were using covers for mouth and nose, keeping 

ore distance to other individuals, and washing one’s hands more 

horoughly. These most common measures are in line with offi- 

ial orders, recommendations, and campaigns by the federal gov- 

rnment at that time (the “AHA-Formel” recommended to keep 

istance, pay attention to hygiene, and cover mouth and nose; 

ress and Information Office of the Federal Government of Ger- 

any, 2020 ). 

Analyses over time showed a strong correlation between the 

umber of protective measures taken by the respondents and the 

even-day incidence rate in Germany that was reported every day 

y the Robert Koch Institute (2021) . When the incidence rate in 

ermany was low (e.g., in the summer of 2020), the population 

howed a relatively low number of protective measures. However, 

ith rising incidence values (e.g., in October 2020), the popula- 

ion reacted by taking more protective measures. These results 

ndicate that in times of greater infection risks (i.e., high inci- 

ence rate), individuals adapt their protection behavior accord- 
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Table 3 

Uptake of protective measures across all waves. 

Total sample 

Sex Education Age 

male female difference low high difference up to 39 years 40 to 59 years 60 years or over difference 

n 20,257 9,967 10,290 13,901 6,356 6,921 6,997 6,339 

Use covers for mouth and nose 96% 95% 97% 

F a = 17.0 ∗∗∗ , 

V = 0.05 

96% 97% F a = 3.3, 

V = 0.02 

97% 95% 96% F b = 1.8, 

V = 0.02 

Keep more distance to other 

individuals 

91% 89% 94% 

F a = 47.0 ∗∗∗ , 

V = 0.08 

90% 94% 

F a = 38.2 ∗∗∗ , 

V = 0.06 

91% 91% 92% F b = 0.6, 

V = 0.01 

Wash hands more thoroughly 91% 89% 93% 

F a = 31.1 ∗∗∗ , 

V = 0.06 

91% 90% F a = 1.1, 

V = 0.01 

90% 90% 93% F b = 14.1 ∗∗∗ , 

V = 0.06 

Meet friends or family less 

frequently 

76% 74% 79% 

F a = 26.0 ∗∗∗ , 

V = 0.06 

74% 83% 

F a = 92.5 ∗∗∗ , 

V = 0.10 

79% 78% 73% F b = 15.9 ∗∗∗ , 

V = 0.06 

Use disinfectant more 

frequently 

73% 71% 74% 

F a = 12.4 ∗∗∗ , 

V = 0.04 

73% 71% F a = 3.3, 

V = 0.02 

74% 69% 74% F b = 11.0 ∗∗∗ , 

V = 0.05 

Leave home less frequently 70% 66% 73% 

F a = 42.7 ∗∗∗ , 

V = 0.07 

68% 74% 

F a = 30.9 ∗∗∗ , 

V = 0.06 

74% 68% 68% F b = 14.0 ∗∗∗ , 

V = 0.06 

Use the Federal Government’s 

Corona-Warn-App 

37% 37% 37% F a = 0.1, 

V = 0.00 

32% 50% 

F a = 267.3 ∗∗∗ , 

V = 0.17 

43% 36% 32% F b = 36.1 ∗∗∗ , 

V = 0.09 

Build up larger stocks 20% 18% 21% 

F a = 13.3 ∗∗∗ , 

V = 0.04 

20% 19% F a = 2.2, 

V = 0.02 

20% 18% 21% F b = 3.3 ∗ , 

V = 0.03 

Have food delivered more 

frequently 

9% 10% 9% F a = 4.2 ∗ , 

V = 0.02 

9% 10% F a = 2.5, 

V = 0.02 

12% 7% 10% F b = 20.8 ∗∗∗ , 

V = 0.07 

Sum score (0–9) 

M 

(SD) 

5.64 (1.59) 5.50 (1.67) 5.77 (1.50) 

t (20,263) = 

7.5 ∗∗∗ , 

d = 0.17 

5.53 (1.60) 5.87 (1.55) 

t (20,263) = 

9.6 ∗∗∗ , 

d = 0.22 

5.79 (1.57) 5.53 (1.63) 5.59 (1.55) 

F (2, 

20162) = 16.5 ∗∗∗ , 

η² = 0.01 

Notes: 
a df numerator = 1, df dominator = 20,316. 
b df numerator = 2, df dominator ranging between 39,207 and 39,718, ∗∗∗ p < 0.001, ∗∗ p < 0.01, ∗ p < 0.05. 

1
8

0
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Figure 1. Development of the sum score of protective measures and seven-day incidence rate over time. 

Notes . W = wave. 
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ngly. At first glance, this result seems to contrast with a study 

y Rosman et al. (2021) , showing that the acceptance of protec- 

ive measures decreased over the course of the pandemic, lead- 

ng to the assumption that the uptake of such measures would 

lso decrease over time. However, Rosman et al. (2021) examined 

he period between March and July 2020, which is an early pe- 

iod where incidence values were decreasing or at a comparable 

ow level; whereas in the current study, a time period with a 

ore dynamic development of incidence values is covered (June 

020–March 2021), including a sharp increase in reported infec- 

ion numbers in autumn and winter 2020. In addition, various 

sychological theories outline that attitudes are not the only pre- 

ictor for actual behavior (e.g., the theory of planned behavior; 

jzen, 1991 ). In the context of COVID-19, for example, a study by 

chillings et al. (2021) showed that, besides the attitude, perceived 

xpectations from the social environment (i.e., subjective norms) 

lso play an important role for the intention to comply with social 

estrictions, such as reducing social contacts or staying at home. 

Regarding sociodemographic differences, we found that women 

s well as younger and higher educated respondents, on average, 

ake a higher number of protective measures. Effect sizes for these 

ifferences were small, but the results for sex are in line with pre- 

ious research and could, in part, be explained by different at- 

itudes influencing individual behavior. For example, women of- 

en feel more susceptible to diseases than men, which may then 

ead to a greater focus on preventive measures (for a review, see 

ish and Michie, 2010 ). 

For education, our results are in line with previous research 

n other pandemics (e.g., Bish and Michie, 2010 ), but there is a 

arked difference with research in context of the COVID-19 pan- 

emic. For example, although our study seems to indicate an in- 

reasing uptake rate of protective measures with age, the study by 

etsch et al. (2021) found a reverse effect. To better understand 

his discrepancy, it helps to look at the methodological differ- 

nces, especially regarding the protective measures included in the 

uestionnaire. For example, the study by Betsch et al. (2021) in- 

luded more hygiene measures (e.g., covering the mouth when 

oughing, not touching one’s face), whereas our study also con- 

idered changes in the social behavior (e.g., meeting friends or 

amily less frequently, leaving one’s home less frequently) and the 

se of the Corona-Warn-App. As shown in Table 3 , these partic- 

lar items accounted for the largest differences in uptake regard- 

ng the education level of the respondents. Furthermore, the study 

y Betsch et al. (2021) analyzed data exclusively from March 2020 

although the COSMO study itself covers a larger timeframe, see 
181 
etsch et al., 2020 ; University of Erfurt, 2022 ). In addition, it is 

mportant to remember that not all individuals have the same re- 

ources or opportunities to take protective measures against an 

nfection because of their current job, their housing conditions, 

r other limiting factors. Against this background, it is not sur- 

rising that studies have found that individuals with a lower ed- 

cational status are more likely to be infected with SARS-CoV-2 

 Hoebel et al., 2022 ) and perceive COVID-19 as more dangerous 

 Wachtler et al., 2021 ). 

An even more diverse pattern emerged with respect to the rela- 

ionship between protective measures and age. Although the num- 

er of taken protective measures was higher for the youngest age 

roup (up to 39 years), the oldest age group (60 years and over) 

lso showed a high uptake rate for some single measures, for ex- 

mple, washing hands more thoroughly or having food delivered 

ore frequently. These mixed results are in line with the varied 

ndings in previous studies. Although a number of studies indicate 

hat older individuals are more likely to engage in protective be- 

avior ( Atchinson et al., 2021 ), others show no correlation with age 

 Helsingen et al., 2020 ) or even an inverse correlation ( Pasion et al.,

020 ). The fact that there is no clear pattern indicates that other 

actors might also influence the link between age and protective 

ehavior. For instance, the study by Pasion et al. (2020) showed 

hat middle-aged adults had a higher risk perception regarding 

OVID-19 than older and younger adults. Further research on how 

ge affects protective behavior should therefore focus more on 

he attitudes and risk perceptions of individuals in different age 

roups, as well as how their living conditions or other environ- 

ental aspects might influence their behavior (e.g., available re- 

ources, household size). 

Consequently, the sociodemographic differences identified in 

his study indicate that some parts of the population may be of 

reater risk of becoming infected during a pandemic due to their 

ess pronounced protective behavior, in this particular instance: 

en, individuals with a lower level of education, and individuals 

ho are 40 years and older. This is especially concerning because 

en and older individuals face a greater risk for a severe course 

f COVID-19 ( Peckham et al., 2020 ; Katzenschlager et al., 2021 ) 

nd individuals with a lower education level show higher infection 

ates ( Hoebel et al., 2022 ). This highlights the importance of com- 

unication formats or campaigns that address and provide infor- 

ation precisely to these target groups. However, the comparison 

ith other studies also shows the complexity of protective behav- 

or during a pandemic. The possibility to implement many mea- 

ures is often also dependent on factors that one cannot directly 
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nfluence oneself, such as the place of work or housing conditions. 

o better understand the protective behavior of the population and 

o derive better forecasts, future studies should also pay attention 

o the influence of individual circumstances on personal protective 

easures. 

There are some limitations to this study. First, as the length 

f questionnaires is limited within omnibus telephone surveys, 

e assessed the protective behavior using a binary response scale 

yes/no). A more granular response scale could have provided more 

nformation (e.g., frequency of behavior). Second, our list of pro- 

ective measures is not exhaustive. That is, in addition to the nine 

easures, we considered in our study, we cannot exclude that re- 

pondents may have shown other behaviors that could be classi- 

ed as protective measures. As a final limitation, the serial cross- 

ectional study design cannot consider the development of a single 

ndividual over time (intraindividual development), which only can 

e investigated using a longitudinal study design. 

In conclusion, our results show that the population in Germany 

as shown a variety of behaviors to protect themselves or their 

amily from an infection during the COVID-19 pandemic. In times 

f greater infection risks, individuals adapted accordingly, with a 

igher number of protective measures. However, on the basis of 

ociodemographic differences, campaigns could be essential to ed- 

cate older individuals, the male sex, and those with lower educa- 

ion on the necessity of protective behavior. 
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