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Depressive symptoms in the general population before and in 
the first year of the COVID-19 pandemic: Results of the GEDA 
2019/2020 study

Abstract
Background: Study results on the impact of the COVID-19 pandemic on mental health in the first year of the pandemic 
are contradictory. The GEDA 2019/2020 study makes it possible to examine changes in depressive symptoms in the 
population. 

Methods: A standardised telephone interview was used to survey a random sample of the population in Germany aged 
15 and older. To exclude seasonal effects, 10,220 interviewees from the period April 2019 to January 2020 were compared 
with 11,900 from the period April 2020 to January 2021. Depressive symptoms were assessed with the internationally 
established 8-item Patient Health Questionnaire (PHQ-8).

Results: The prevalence of depressive symptoms decreased from 9.2% to 7.6% in the first year of the pandemic. Changes 
differ between women and men as well as between age and education groups. The analysis of individual symptoms 
suggests that it is not about a reduction of mental disorders of the depressive type in the narrower sense, but rather a 
decrease in stress-associated individual symptoms. 

Conclusions: The decrease in stress-associated depressive symptoms in parts of the population can be interpreted as 
an indication that pandemic-related changes in everyday life and the working environment may have had a positive effect 
on individual areas of mental health in certain groups, at least temporarily in the first year of the pandemic. The continuing 
strong social inequality in depressive symptoms to the disadvantage of low education groups confirms that the need for 
social situation-related health promotion and prevention with regard to the living and working conditions of socially 
disadvantaged people must not be lost sight of in times of pandemic. For groups in the population that partly showed 
a worsening of symptoms in this phase of the pandemic, e.g. the diminished ability to concentrate of very old men, 
targeted support options should be created in the future.

  COVID-19 PANDEMIC · DEPRESSION · MENTAL HEALTH · RESILIENCE · AGE · PHQ-8
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1. Introduction

As a population-representative health survey among adults 
in Germany, the study German Health Update (GEDA) 
forms an essential pillar of the continuous health monitor-
ing at the Robert Koch Institute (RKI) [1]. Since GEDA 
2014/2015-EHIS, the questionnaire of the European Health 
Interview Survey (EHIS), which is conducted every five years 
to take stock of the health situation in the population aged 
15 and older, has been integrated into GEDA [2]. The cur-
rent work complements previous work on depressive symp-
toms, which was based on GEDA-EHIS. Among other 
things, depressive symptoms were described together with 
other selected indicators of the health situation in Germa-
ny [3], results for Germany were compared with other Euro-
pean countries [4] and first observations since the begin-
ning of the COVID-19 pandemic were published [5–7]. 

Depressive symptoms do not only occur in the case of 
manifest depression in the sense of a mental disorder. It 
can also occur as an accompanying secondary symptom 
of other mental disorders, trauma, chronic stress and other 
psychological distress. The consequences of depression 
for the individual, society and the health system are seri-
ous [8]. For this reason, it is of particular importance to 
identify any changes in the population triggered by crises. 
The questionnaire used in GEDA 2019/2020-EHIS, the 
Patient Health Questionnaire (PHQ-8), is correlated with 
almost all areas of mental health and covers a total of eight 
symptom areas. This instrument makes it possible to ana-
lyse specific symptom areas and to attribute any changes 
in depressive symptoms to individual symptom areas. Basic 
results on depressive symptoms in connection with other 

aspects of health, methodological features of the PHQ and 
its significance in comparison to other population-related 
indicators of mental health in general as well as depression 
in particular, have been published in a current focus report 
on mental health in Germany [8]. The current GEDA survey 
allows an analysis of depressive symptoms during, as well 
as a comparison with times before the pandemic. 

Prior to the present analyses, the RKI prepared a rapid 
review (as of July 30, 2021) on the mental health of adults 
in Germany during the COVID-19 pandemic [9]. At that time, 
the majority of the studies referred to the first phase of the 
pandemic, which was mainly characterised by containment 
measures and the associated changes in care. For the most 
part, the studies showed both an overall resilient popula-
tion and largely adaptive care [10]. However, there were 
indications of vulnerable subgroups. It is important to note 
that the review and subsequent published works also exami-
ned studies of other indicators of mental health, such as 
subjectively experienced stress, loneliness, quality of life 
and anxiety symptoms. Although these findings are not 
readily transferable to depressive symptoms, due to over-
laps and additions, they are very helpful in analysing depres-
sive symptoms in the context of the pandemic. 

In summary, the following observations were made: 
Women tended to show abnormalities in loneliness [11–13], 
anxiety [14, 15], depressive symptoms [13], depressive and 
anxiety symptoms [11], and lower affective well-being [11, 
13] and life satisfaction [11]. Women rate their resilience as 
lower [16]. Professional absenteeism due to mental disor-
ders also increased in 2020, especially among women, but 
this is embedded in a general trend of the years before [17]. 
People under the age of 30 appear to be affected more often 

GEDA 2019/2020  
Fifth follow-up survey of the  
German Health Update

Data holder: Robert Koch Institute

Objectives: Provision of reliable information on 
the health status, health behaviour and health 
care of the population living in Germany, with 
the possibility of European comparisons 

Study design: Cross-sectional telephone survey 

Population: German-speaking population aged 
15 and older living in private households that 
can be reached via landline or mobile phone

Sampling: Random sample of landline and 
mobile telephone numbers (dual-frame 
method) from the ADM sampling system 
(Arbeitskreis Deutscher Markt- und Sozial-
forschungsinstitute e.V.)

Sample size: 26,507 respondents

Study period: April 2019 to January 2021 
(GEDA-EHIS to September 2020)

GEDA survey waves: 
 � GEDA 2009
 � GEDA 2010
 � GEDA 2012
 � GEDA 2014/2015-EHIS
 � GEDA 2019/2020

Further information in German is available at 
www.geda-studie.de

https://www.geda-studie.de
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of the beginning of the pandemic seems advisable against 
the background of a dynamic change of the pandemic 
situation and the possible consequences. Since initial 
analyses of the prevalences of depressive symptoms 
show fluctuations in the course of the year [6, 7], the 
present analysis is intended to compare two calendar 
periods of time before and during the pandemic that are 
largely identical. 

In previous studies in which the PHQ-8 or PHQ-9 was 
used, the overall test result on depressive symptoms was 
reported. In this study, however, the individual symptom 
areas are examined. This is intended to determine whether 
any effects on depressive symptoms can be attributed to 
individual symptom areas. The analyses are stratified by 
gender and different age and education groups in order to 
find out whether differences between parts of the popula-
tion can be identified. 

2. Methods
2.1 Study design and sampling

The GEDA study is a cross-sectional survey based on a 
nationwide random sample of the adult resident popula-
tion living in Germany. Commissioned by the Federal Min-
istry of Health, the GEDA study has been conducted by the 
RKI at multi-year intervals since 2008 and is part of the 
health monitoring system [24, 25]. The current GEDA sur-
vey is a telephone survey of the German-speaking popula-
tion aged 15 years and older using a programmed, fully 
structured questionnaire (Computer Assisted Telephone 
Interview) (Info box). Details on the range of topics, ques-
tionnaire and sample design, sampling and data weighting 

or more severely by the effects of the pandemic, according 
to previous publications. They are more affected by loneli-
ness [11, 12, 18], depressive symptoms [19] and depressive 
and anxiety symptoms [11]. They also rate themselves as 
less resilient compared to the norm values available for 
Germany [20, 21]. With regard to anxiety symptoms, age 
differences seem to be less pronounced at the beginning 
of the pandemic [15], while younger people are more 
affected in later phases [19, 22]. These short-term conse-
quences have been interpreted in younger people more as 
reactions to stress and less as mental disorders in the nar-
rower sense [16]. A scoping review on the situation of older 
people in the initial phase of the COVID-19 pandemic gives 
indications that elderly were particularly affected by the 
contact restrictions associated with the pandemic [23]. For 
Germany, however, there is hardly any reliable data, espe-
cially for people living in private households.

The findings on mental health over the course of the 
pandemic are consistent in many respects for both sex and 
age. However, there is still a lack of methodologically high- 
quality data from representative samples for later pandemic 
phases as well as meaningful longitudinal and trend stud-
ies that map a course and include the time before the pan-
demic as a comparison.

Against the background of the studies and data avail-
able so far, there is little information on whether and how 
the frequency of depressive symptoms in women and men 
and in different age groups has changed. Also, little is 
known about whether education proves to be a resource 
of resilience in the pandemic.

The results so far mainly refer to the first phase of the 
pandemic. However, a further analysis beyond the period 
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3. Trouble falling or staying asleep, or sleeping too much; 
4. Feeling tired or having little energy; 5. Poor appetite or 
overeating; 6. Feeling bad about yourself, or that you are a 
failure, or have let yourself or your family down; 7. Trouble 
concentrating on things, such as reading the newspaper or 
watching television; 8. Moving or speaking so slowly that 
other people could have noticed. Or the opposite – being 
so fidgety or restless that you have been moving around a 
lot more than usual. For each item, the frequency is asked 
with the categories ‘not at all’, ‘several days’, ‘on more than 
half the days’, or ‘nearly every day’. The frequencies are given 
the value 0 to 3 and the presence of depressive symptoma-
tology is assumed from a scale total value of at least 10 of 
the maximum 24 points. When evaluating the individual 
questions, dichotomisation was used: ‘not at all’ or ‘several 
days’ was analysed as inconspicuous and ‘on more than 
half the days’ or ‘nearly every day’ was analysed as impaired. 

Education
Education status was determined by highest school-leav-
ing qualification and highest professional qualification of 
respondents. The CASMIN classification (Comparative 
Analysis of Social Mobility in Industrial Nations) was used 
to distinguish between a low (CASMIN 1: primary or low 
secondary education), medium (CASMIN 2: medium or 
high secondary education) and high (CASMIN 3: tertiary 
education) education group [30].

Gender
The analyses for women and men were based on the infor-
mation provided by the respondents and not on biological 
sex [31].

of the GEDA 2019/2020-EHIS study are described in detail 
elsewhere [26, 27]. 

After the originally planned survey was completed in 
September 2020, it was possible to continue the data col-
lection from October 2020 until January 2021 in order to 
observe the effects of the pandemic as it progressed. The 
study design was maintained with a slightly shortened ques-
tionnaire. The survey period from April 2019 to January 
2021 is referred to as GEDA 2019/2020, whereas GEDA 
2019/2020-EHIS refers to the detailed questionnaire up to 
the study date of September 2020.

A total of 23,001 people participated in the GEDA 
2019/2020-EHIS study with complete interviews. The con-
tinuation of interviews between October 2020 and January 
2021 includes 3,506 participants. A total of 26,507 people 
(13,955 female, 12,552 male) participated in GEDA 2019/2020 
between April 2019 and January 2021. 

2.2 Indicator and analysis groups

Depressive symptoms
The presence of depressive symptoms in the last two weeks 
was assessed by self-reporting by the participants using 
the internationally established 8-item Patient Health Ques-
tionnaire (PHQ-8) [28]. 

This instrument assesses eight symptom areas of major 
depression in line with the Diagnostic and Statistical Man-
ual of Mental Disorders (DSM-IV, 4. Edition) [29]. The ini-
tial question is: ‘Over the last 2 weeks, how often have you 
been bothered by any of the following problems?’ The eight 
symptom areas are as follows: 1. Little interest or pleasure 
in doing things; 2. Feeling down, depressed, or hopeless; 
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based on age, sex, federal state, and district type (as of: 
31/12/2019). In addition, the sample was adjusted to the 
education distribution in the 2017 Microcensus according 
to the ISCED classification [32]. The weighting procedure is 
described in detail elsewhere [26]. 

In addition, the probability of participation of certain popu-
lation groups could be influenced due to the COVID-19 pan-
demic and the associated containment measures (e.g. 
home office, contact restrictions) [7, 33]. For this reason, 
as described in [7] an additional adjustment weighting was 
performed separately for the sample periods before and 
after the cut-off date of 16.03.2020 (adoption of the federal 
states agreement on guidelines against the spread of the 
corona virus [34]). For the analyses stratified according to 
education groups, age standardisation to the European 
Standard Population 2013 was performed, in order to com-
pensate for cohort effects with regard to educational qual-
ifications and corresponding age differences between the 
education groups.

The analyses were performed with SAS 9.4. All analyses 
were calculated using the SAS survey procedures of in order 
to take the appropriate weighting into account when cal-
culating confidence intervals and p-values. A statistically 
significant difference between groups/time periods is 
assumed if the corresponding p-value in the Rao-Scott-Chi-
Square test is smaller than 0.05.

3. Results 
3.1 Depressive symptoms

Depressive symptoms according to PHQ-8 were present 
in 9.2% of the respondents before the pandemic (Table 1). 

Age groups
When forming the age groups, a rough subdivision was 
chosen in favour of statistical significance.

2.3 Statistical analysis

In a first step, the sample was divided into two comparison 
periods, the period before (April 2019 to January 2020) and 
from the beginning of the pandemic (April 2020 to January 
2021). Only identical interview weeks were used, which are 
available at both periods, in order to exclude any seasonal 
effects on the indicators. Since data were only collected in 
the first few days of January in both 2020 and 2021, the year 
jump in the designation of the periods is omitted in the text 
for better readability. These were participants who were 
interviewed in the first week of January due to the Decem-
ber holidays. In addition, all equivalent interview weeks in 
September and October 2019 are excluded, as data collec-
tion in 2020 was interrupted for six weeks in these months. 

The analyses are thus based on data from 22,120 par-
ticipants aged 15 to 101 years. Among the respondents were 
11,670 women, 10,386 men and 64 respondents who indi-
cated a different or no gender. In the analyses by gender, 
the latter are not shown separately because the case num-
bers are too small. However, they are included in the over-
all category [31].

To correct for deviations of the sample from the popu-
lation structure, the analyses were performed applying a 
weighting factor. As part of the data weighting, a design 
weighting was first performed for the different selection 
probabilities (mobile and landline network). This was fol-
lowed by an adjustment to the official population figures 

The prevalence of depressive 
symptoms decreased from 
9.2% to 7.6% in the first 
period of the pandemic.
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ences to the disadvantage of low education groups persist 
over the observation period from before to during the pan-
demic. In the low and medium education groups, there is a 
declining trend in depressive symptoms, however this is 
only significant in the largest group with medium education 
status when women and men are analysed together. The 
group with high education has a consistently low prevalence 
of depressive symptoms both before and during the pan-
demic compared to the medium and low education groups.

During the pandemic, the prevalence in the total sample 
was lower at 7.6%. However, the prevalence decreased sta-
tistically significantly only among women from 9.8% to 
7.6%. In men, the prevalence before the pandemic was 
8.5% and was comparable to that in women at 7.4% dur-
ing the pandemic. The strongest declines occurred among 
women in the age groups 30 to 44 and 45 to 64 years. Over-
all, there is a parallel trend in the age groups up to 64 years 
of age. This trend is not confirmed in the age groups from 
age 65 and older.

The analysis differentiated by education shows consider-
able education differences in depressive symptoms in both 
periods, with the highest prevalences in the low education 
groups (Table 2). Overall, these strongly pronounced differ-

Table 1 
Proportion of people with depressive symptoms 

according to PHQ-8 in the period before the 
COVID-19 pandemic, April 2019 to January 2020  
(total N=10,220, women n=5,332, men n=4,863) 

compared to the period during the COVID-19 
pandemic, April 2020 to January 2021  

(total N=11,900, women n=6,338, men n=5,523)*

Source: GEDA 2019/2020

April 2019  
to January 2020

April 2020  
to January 2021

n** % (95% CI) n** % (95% CI)
Total 658 9.2 (8.3–10.3) 628 7.6 (6.8–8.6)

Women (total) 397 9.8 (8.5–11.2) 378 7.6 (6.6–8.8)
15–29 years 39 12.2 (8.5–17.2) 42 10.5 (7.3–14.8)
30–44 years 58 10.4 (7.5–14.2) 62 6.6 (4.7–9.3)
45–64 years 194 11.3 (9.3–13.7) 166 8.2 (6.5–10.2)
65–79 years 72 5.2 (3.8–7.0) 75 6.1 (4.3–8.4)
≥80 years 34 7.2 (4.1–12.3) 33 6.3 (3.8–10.1)

Men (total) 256 8.5 (7.2–10.0) 241 7.4 (6.1–8.8)
15–29 years 38 7.9 (5.3–11.8) 31 7.6 (4.9–11.5)
30–44 years 45 8.2 (5.8–11.4) 34 6.5 (4.1–10.1)
45–64 years 113 11.0 (8.5–14.0) 108 8.2 (6.3–10.7)
65–79 years 41 5.3 (3.4–8.4) 42 6.1 (3.6–10.2)
≥80 years 19 5.8 (3.3–10.0) 26 7.8 (4.4–13.6)

*     Due to missing values in the PHQ-8, 182 cases in 2019 and 268 in 2020 
were not included in the analysis.

** Number of persons with a positive PHQ-8 from the value range 10 and above
CI = confidence interval
Values in bold: p-value in t-test smaller than 0.05

The decrease in the  
prevalence of depressive 
symptoms can be attributed 
to individual symptom areas.

Table 2 
Age-standardised prevalence of depressive 

symptoms according to PHQ-8 in the period 
before the COVID-19 pandemic,  

April 2019 to January 2020  
(total N=10,220, women n=5,332, men n=4,863) 

compared to the period during the COVID-19 
pandemic, April 2020 to January 2021  

(total N=11,900, women n=6,338, men n=5,523), 
by education* 

Source: GEDA 2019/2020

April 2019  
to January 2020

April 2020  
to January 2021

n** %  (95% CI) n** % (95% CI)
Total

Low  
education group

178 13.4 (10.8–16.5) 152 10.2 (8.0–12.8)

Medium  
education group

337 9.6 (8.3–11.0) 318 7.6 (6.5–8.8)

High  
education group

141 3.9 (3.1–4.7) 158 3.8 (3.2–4.7)

Women
Low  
education group

101 14.1 (10.3–19.2) 87 10.8 (7.8–14.9)

Medium  
education group

206 10.2 (8.4–12.2) 198 8.2 (6.8–9.9)

High  
education group

89 5.0 (3.8–6.5) 93 4.2 (3.3–5.4)

Men
Low  
education group

75 11.6 (8.6–15.5) 63 9.0 (6.3–12.5)

Medium  
education group

129 8.9 (7.1–11.1) 113 6.7 (5.2–8.6)

High  
education group

51 2.7 (2.0–3.7) 65 3.5 (2.6–4.8)

*   Education group according to CASMIN classification
** Number of persons with a positive PHQ-8 from the value range 10 and above
CI = confidence interval
Values in bold: p-value in t-test smaller than 0.05



Journal of Health Monitoring 2022 7(4)

Depressive symptoms in the general population before and in the first year of the COVID-19 pandemicJournal of Health Monitoring

9

FOCUS

were no significant changes among men, but the preva-
lences among 15 to 29 year olds, 65 year olds and older 
with an increase in symptoms trended in the opposite direc-
tion to the middle age groups of 30 to 64 years.

The frequency of 5. ‘Poor appetite or overeating’ showed 
a decrease from 13.3% to 7.4% among women in the age 
group of 15 to 29 years. Due to the opposite trend among 
women in the age groups 65 and older compared to the 
younger age groups, a supplementary analysis was per-
formed summarising these age groups. This showed an 
increase in the time of the pandemic from 3.8% to 6.1% 
(p=0.035). Men showed a decrease from 6.8% to 5.2%, 
which, unlike for women, was similar in all age groups. 
‘Feeling bad about yourself – or that you are a failure or 
have let yourself or your family down’ (question 6) was sig-
nificantly less frequent in the gender-specific analysis only 
among women during the pandemic than before the pan-
demic (3.0% vs. 46%). A similar development was observed 
among men, but to a lesser extent (3.7% vs. 4.2%). It is 
noticeable that among women and men, the question 6.  
‘Feeling bad about yourself – or that you are a failure or 
have let yourself or your family down’ was stated much 
more frequently among younger people than among older 
people. In addition, an increase in frequency of 7. ‘Trouble 
concentrating on things’ among men aged 80 years and 
older from 3% before the pandemic to 9.8% during the 
pandemic (p=0.018) can be observed.

The analysis results documented in Table 4 on the indi-
vidual symptoms surveyed with the PHQ-8 show consis-
tent and time-persistent differences between the three edu-
cation groups. All individual symptoms are reported most 
frequently in the low education group and least frequently 

3.2 Individual symptom areas of depressive symptoms

The analyses of the individual symptoms of the PHQ-8 are 
contained in Table 3. With regard to the two core charac-
teristics of depressive symptoms 1. ‘Little interest or plea-
sure in doing things’ and 2. ‘Feeling down, depressed, or 
hopeless’, the analyses do not reveal a clear trend in the 
overall sample when comparing the two time periods. How-
ever, when subdivided by sex and age groups, a partially 
opposing development is shown. The increase in the fre-
quency of question 1 among respondents aged 80 and old-
er is striking. Among women, the percentage increases 
from 8.8% to 12.4% and among men from 9.1% to 16.0%. 
Due to the small number of cases of people aged 80 and 
older, an additional test was performed here to see to 
what extent an age effect could be observed without dif-
ferentiating between women and men. This resulted in 
an increase from 8.9% to 13.9% (p=0.029), which devi-
ates from the results in younger age groups, with the 
exception of women aged 15 to 29 years. 

During the pandemic, compared to the year before the 
pandemic, there is a significant decrease in frequency for 
symptoms 4. ‘Feeling tired or having little energy energy’, 
5. ‘Poor appetite or overeating’ and 6. ‘Feeling bad about 
yourself – or that you are a failure or have let yourself or 
your family down’. 

For women, the figure was at least on half of the days 
for 4. Suffering from ‘Feeling tired or having little energy’ 
decreased from 20.3% to 15.2%. The greatest decrease 
from 26.2% before the pandemic to 17.0% during the pan-
demic was among women aged 15–29. Only for women 
aged 80 years and older was no decline reported. There 

The changes in the  
prevalence of individual 
symptoms differ between 
women and men as well  
as between age and  
education groups.
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The prevalence of individual 
symptoms is possibly  
influenced by changes in  
the living environment in 
times of the pandemic.

Table 3 
Proportion of people who were affected by the 
above symptoms (PHQ 1 to 4)* ‘on more than 

half the days’ or ‘nearly every day’ in the period 
before the COVID-19 pandemic,  

April 2019 to January 2020  
(total N=10,220, women n=5,332, men n=4,863) 

compared to the period during the COVID-19 
pandemic, April 2020 to January 2021  

(total N=11,900, women n=6,338, men n=5,523)   
Source: GEDA 2019/2020

1. Little interest/lack of pleasure 2. Down/depressed/hopeless 
April 2019 to January 2020 April 2020 to January 2021 April 2019 to January 2020 April 2020 to January 2021

% (95% CI) % (95% CI) % (95% CI) % (95% CI)
Total 9.7 (8.8–10.7) 9.8 (8.9–10.8) 7.3 (6.5–8.2) 6.6 (5.8–7.4)

Women (total) 9.0 (7.8–10.3) 10.0 (8.7–11.3) 7.3 (6.2–8.6) 6.6 (5.7–7.8)
15–29 years 8.2 (5.4–12.3) 11.5 (8.3–15.7) 8.8 (5.8–13.3) 9.2 (6.2–13.3)
30–44 years 8.9 (6.4–12.3) 8.7 (6.2–12.0) 7.3 (5.0–10.5) 3.9 (2.5–6.1)
45–64 years 9.9 (8.0–12.1) 10.4 (8.5–12.8) 7.7 (6.0–9.8) 7.2 (5.6–9.2)
65–79 years 8.2 (6.1–10.9) 8.0 (6.1–10.5) 5.1 (3.5–7.3) 6.5 (4.7–9.0)
≥80 years 8.8 (5.9–12.8) 12.4 (8.4–18.1) 7.9 (4.6–13.2) 6.9 (4.1–11.5)

Men (total) 10.5 (9.2–12.0) 9.3 (8.0–10.8) 7.2 (6.1–8.6) 6.3 (5.2–7.6)
15–29 years 9.0 (6.4–12.5) 9.2 (6.4–13.0) 5.1 (3.1–8.3) 7.0 (4.5–10.6)
30–44 years 11.6 (8.8–15.3) 7.4 (5.0–10.9) 7.8 (5.5–11.0) 5.1 (3.2–8.2)
45–64 years 12.6 (10.1–15.6) 10.3 (8.3–12.8) 8.9 (6.8–11.6) 7.6 (5.7–10.0)
65–79 years 6.6 (4.6–9.2) 6.9 (4.6–10.4) 5.1 (3.2–8.3) 4.1 (2.4–7.1)
≥80 years 9.1 (5.7–14.3) 16.0 (10.8–23.1) 7.4 (3.8–14.0) 6.6 (3.7–11.6)

3. Sleep disorders 4. Tired/loss of energy  
April 2019 to January 2020 April 2020 to January 2021 April 2019 to January 2020 April 2020 to January 2021

% (95% CI) % (95% CI) % (95% CI) % (95% CI)
Total 21.2 (20.0–22.5) 20.0 (18.9–21.3) 17.0 (15.9–18.2) 13.8 (12.7–14.8)

Women (total) 23.4 (21.7–25.2) 23.4 (21.7–25.1) 20.3 (18.6–22.1) 15.2 (13.8–16.7)
15–29 years 21.0 (16.5–26.3) 18.4 (14.4–23.3) 26.2 (21.2–31.9) 17.0 (13.2–21.7)
30–44 years 18.7 (15.4–22.7) 18.3 (14.9–22.2) 21.9 (18.1–26.1) 15.9 (12.8–19.6)
45–64 years 25.7 (23.0–28.6) 24.4 (21.7–27.2) 20.0 (17.5–22.8) 15.6 (13.4–18.1)
65–79 years 24.6 (21.2–28.2) 24.6 (21.4–28.1) 14.3 (11.6–17.5) 10.4 (8.4–12.8)
≥80 years 28.8 (22.7–35.8) 37.4 (31.1–44.2) 18.5 (13.2–25.2) 18.3 (13.5–24.3)

Men (total) 19.0 (17.3–20.8) 16.6 (15.0–18.3) 13.6 (12.1–15.2) 12.0 (10.5–13.6)
15–29 years 18.4 (14.5–23.1) 11.2 (8.3–14.9) 10.9 (8.1–14.5) 12.0 (8.9–16.1)
30–44 years 14.9 (11.8–18.5) 11.4 (8.3–15.5) 14.6 (11.6–18.3) 11.5 (8.0–16.1)
45–64 years 21.3 (18.4–24.5) 20.2 (17.5–23.2) 16.0 (13.4–19.1) 11.4 (9.3–14.0)
65–79 years 18.6 (15.0–22.8) 20.5 (16.9–24.6) 10.9 (8.1–14.5) 11.6 (8.6–15.6)
≥80 years 24.3 (18.0–31.8) 22.3 (16.4–29.5) 11.3 (7.6–16.3) 16.9 (11.8–23.5)

* The full wording of the questioned symptoms can be found in section 2.2 depressive symptoms 
CI = confidence interval
Values in bold: p-value in t-test smaller than 0.05

Continued on next page
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The serious differences 
between education groups 
show the need, especially for 
women with low or medium 
education, to pay more  
attention in prevention to 
how they can be specifically 
supported and relieved.

Table 3 Continued 
Proportion of people who were affected by the 
above symptoms (PHQ 5 to 8)* ‘on more than 

half the days’ or ‘nearly every day’ in the period 
before the COVID-19 pandemic,  

April 2019 to January 2020  
(total N=10,220, women n=5,332, men n=4,863) 

compared to the period during the COVID-19 
pandemic, April 2020 to January 2021  

(total N=11,900, women n=6,338, men n=5,523) 
Source: GEDA 2019/2020

5. Loss of appetite/overeating 6. Bad opinion, failure/disappointing family
April 2019 to January 2020 April 2020 to January 2021 April 2019 to January 2020 April 2020 to January 2021

% (95% CI) % (95% CI) % (95% CI) % (95% CI)
Total 7.2 (6.4–8.1) 5.8 (5.1–6.6) 4.4 (3.8–5.2) 3.4 (2.8–4.1)

Women (total) 7.3 (6.3–8.6) 6.2 (5.3–7.3) 4.6 (3.6–5.7) 3.0 (2.4–3.8)
15–29 years 13.3 (9.8–17.9) 7.4 (5.0–10.8) 9.2 (6.2–13.4) 6.3 (3.9–9.8)
30–44 years 7.5 (5.2–10.9) 5.0 (3.5–7.1) 7.0 (4.5–10.7) 4.2 (2.7–6.5)
45–64 years 6.9 (5.5–8.7) 6.6 (5.1–8.6) 3.4 (2.3–4.9) 2.2 (1.5–3.2)
65–79 years 3.6 (2.5–5.2) 5.3 (3.6–7.9) 1.3 (0.6–2.6) 1.4 (0.7–2.7)
≥80 years 4.2 (2.5–7.0) 7.6 (4.4–12.9) 0.6 (0.1–2.4)1 0.7 (0.3–1.9)1

Men (total) 6.8 (5.7–8.2) 5.2 (4.2–6.4) 4.2 (3.3–5.2) 3.7 (2.8–4.8)
15–29 years 9.3 (6.4–13.4) 7.3 (4.9–10.8) 7.5 (5.1–10.9) 6.6 (4.2–10.2)
30–44 years 7.3 (5.0–10.6) 5.9 (3.6–9.7) 5.5 (3.6–8.2) 4.3 (2.3–7.6)
45–64 years 6.9 (5.1–9.4) 4.8 (3.5–6.6) 2.8 (1.8–4.1) 3.2 (2.1–4.8)
65–79 years 4.1 (2.4–6.8) 3.1 (1.6–5.8) 1.5 (0.7–3.4) 1.2 (0.3–5.0)
≥80 years 4.1 (2.2–7.5) 2.9 (1.5–5.3) 3.6 (1.5–8.4)1 0.8 (0.2–2.91)

7. Diminished ability to concentrate 8. Changes in movement or speech
April 2019 to January 2020 April 2020 to January 2021 April 2019 to January 2020 April 2020 to January 2021

% (95% CI) % (95% CI) % (95% CI) % (95% CI)
Total 5.1 (4.4–5.9) 4.9 (4.2–5.7) 3.7 (3.1–4.4) 3.4 (2.8–4.0)

Women (total) 5.2 (4.2–6.3) 4.0 (3.3–4.9) 3.3 (2.6–4.1) 2.9 (2.3–3.7)
15–29 years 7.8 (5.0–12.0) 5.4 (3.2–9.1) 3.4 (1.7–6.4) 2.1 (1.1–4.0)
30–44 years 4.7 (3.0–7.5) 3.1 (1.9–4.9) 3.6 (2.1–6.2) 3.5 (2.2–5.5)
45–64 years 5.8 (4.4–7.7) 4.9 (3.6–6.7) 3.8 (2.8–5.1) 4.2 (2.9–6.1)
65–79 years 1.8 (1.1–3.2) 1.9 (1.2–3.0) 2.7 (1.6–4.6) 1.7 (1.1–2.8)
≥80 years 5.7 (2.8–11.4) 4.7 (2.7–8.3) 1.4 (0.7–3.0) 1.0 (0.5–2.3)

Men (total) 4.9 (3.9–6.1) 5.7 (4.6–7.1) 4.1 (3.3–5.2) 3.7 (2.8–4.7)
15–29 years 6.1 (3.7–9.7) 6.8 (4.3–10.7) 4.9 (2.9–8.2) 3.7 (2.0–6.8)
30–44 years 4.4 (2.7–7.1) 5.8 (3.5–9.4) 3.2 (1.9–5.3) 3.1 (1.6–5.7)
45–64 years 5.7 (4.0–8.0) 5.2 (3.6–7.3) 5.1 (3.5–7.3) 4.1 (2.9–5.9)
65–79 years 3.1 (1.9–5.2) 3.6 (1.9–6.7) 2.8 (1.5–5.0) 3.8 (2.0–6.8)
≥80 years 3.0 (1.3–6.6) 9.8 (5.5–17.0) 3.3 (1.4–8.01) 2.9 (1.2–6.9)

** The full wording of the questioned symptoms can be found in section 2.2 depressive symptoms 
1  Number of cases n<10  
CI = confidence interval
Values in bold: p-value in t-test smaller than 0.05
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Table 4 
Age-standardised proportion of people who 

were affected ‘on more than half the days’ or 
‘almost every day’ by the symptoms mentioned 
(PHQ 1 to 4)* in the period before the COVID-19 

pandemic, April 2019 to January 2020  
(total N=10,220, women n=5,332, men n=4,863) 

compared to the period during the COVID-19 
pandemic, April 2020 to January 2021  

(total N=11,900, women n=6,338, men n=5,523), 
by education**

Source: GEDA 2019/2020

1. Little interest/lack of pleasure 2. Down/depressed/hopeless
April 2019  

to January 2020
April 2020  

to January 2021
April 2019  

to January 2020
April 2020  

to January 2021
% (95% CI) % (95% CI) % (95% CI) % (95% CI)

Total
Low education group 13.8 (11.3–16.7) 13.6 (11.2–16.4) 10.2 (7.9–13.2) 8.9 (7.0–11.2)
Medium education group 9.7 (8.4–11.1) 9.0 (7.9–10.3) 7.8 (6.6–9.1) 6.3 (5.3–7.4)
High education group 5.1 (4.2–6.2) 5.4 (4.5–6.4) 3.5 (2.7–4.5) 3.5 (2.9–4.3)

Women
Low education group 13.4 (9.9–18.0) 15.2 (11.6–19.7) 11.1 (7.5–16.2) 9.5 (6.9–13.1)
Medium education group 8.8 (7.2–10.7) 9.0 (7.6–10.8) 7.5 (6.0–9.4) 6.3 (5.1–7.7)
High education group 5.1 (3.9–6.5) 5.5 (4.3–6.9) 4.1 (3.1–5.6) 3.9 (3.0–5.1)

Men
Low education group 13.8 (10.6–17.6) 10.9 (8.1–14.5) 8.8 (6.3–12.2) 7.7 (5.4–11.0)
Medium education group 10.6 (8.7–12.8) 8.8 (7.2–10.9) 8.0 (6.3–10.2) 6.2 (4.7–8.1)
High education group 5.2 (3.9–6.8) 5.3 (4.1–6.9) 2.8 (1.8–4.2) 3.1 (2.3–4.3)

3. Sleep disorders 4. Tired/loss of energy
April 2019  

to January 2020
April 2020  

to January 2021
April 2019  

to January 2020
April 2020  

to January 2021
% (95% CI) % (95% CI) % (95% CI) % (95% CI)

Total
Low education group 25.1 (22.1–28.5) 23.4 (20.4–26.6) 21.3 (18.3–24.6) 16.6 (13.9–19.7)
Medium education group 21.0 (19.3–22.7) 19.1 (17.6–20.8) 17.0 (15.5–18.7) 13.8 (12.4–15.3)
High education group 14.2 (12.7–15.7) 13.8 (12.5–15.2) 10.5 (9.2–11.9) 9.2 (8.0–10.5)

Women
Low education group 26.5 (21.9–31.7) 27.0 (22.8–31.7) 25.5 (20.7–31.0) 18.3 (14.4–23.0)
Medium education group 23.3 (21.0–25.8) 22.1 (20.0–24.4) 20.4 (18.1–22.9) 15.9 (14.1–18.0)
High education group 17.2 (15.0–19.6) 16.0 (14.1–18.2) 13.3 (11.2–15.6) 11.5 (9.6–13.7)

Men
Low education group 23.4 (19.6–27.7) 19.7 (15.8–24.3) 16.6 (13.4–20.4) 14.1 (10.8–18.4)
Medium education group 18.7 (16.4–21.3) 16.0 (13.9–18.5) 13.7 (11.7–16.0) 11.6 (9.6–13.9)
High education group 11.1 (9.3–13.3) 11.5 (9.9–13.3) 7.6 (6.1–9.5) 6.7 (5.5–8.2)

*  The full text of the symptoms questioned in the PHQ-8 can be found in section 2.2 depressive symptoms
** Education groups according to CASMIN classification 
CI = confidence interval
Values in bold: p-value in t-test smaller than 0.05

Continued on next page
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Table 4 Continued 
Age-standardised proportion of people who 

were affected ‘on more than half of the days’ or 
‘nearly every day’ by the symptoms mentioned 

(PHQ 5 to 8)* in the period before the COVID-19 
pandemic, April 2019 to January 2020  

(total N=10,220, women n=5,332, men n=4,863) 
compared to the period during the COVID-19 

pandemic, April 2020 to January 2021  
(total N=11,900, women n=6,338, men n=5,523), 

by education**

Source: GEDA 2019/2020

5. Loss of appetite/overeating 6. Bad opinion, failure/disappointing family
April 2019  

to January 2020
April 2020  

to January 2021
April 2019  

to January 2020
April 2020  

to January 2021
% (95% CI) % (95% CI) % (95% CI) % (95% CI)

Total
Low education group 10.3 (8.0–13.2) 7.5 (5.7–9.8) 7.5 (5.4–10.5) 4.6 (3.2–6.7)
Medium education group 7.6 (6.5–8.9) 6.1 (5.2–7.2) 4.9 (4.0–6.0) 3.7 (2.9–4.7)
High education group 3.9 (3.0–5.0) 2.6 (2.1–3.2) 2.1 (1.5–3.1) 2.0 (1.4–2.9)

Women
Low education group 10.5 (7.2–15.0) 9.5 (6.7–13.4) 9.7 (6.0–15.2) 4.9 (2.9–8.3)
Medium education group 7.5 (6.0–9.2) 6.4 (5.2–7.8) 4.7 (3.5–6.2) 3.6 (2.6–4.9)
High education group 5.5 (4.0–7.6) 3.2 (2.4–4.1) 2.1 (1.3–3.6) 2.5 (1.5–4.1)

Men
Low education group 9.1 (6.4–12.8) 5.6 (3.6–8.6) 4.9 (3.1–7.7) 4.3 (2.5–7.2)
Medium education group 7.7 (6.1–9.7) 5.8 (4.4–7.6) 5.0 (3.8–6.6) 3.7 (2.5–5.3)
High education group 2.2 (1.5–3.2) 2.0 (1.4–2.9) 2.1 (1.2–3.5) 1.6 (1.0–2.6)

7. Diminished ability to concentrate 8. Changes in movement or speech
April 2019  

to January 2020
April 2020  

to January 2021
April 2019  

to January 2020
April 2020  

to January 2021
% (95% CI) % (95% CI) % (95% CI) % (95% CI)

Total
Low education group 7.2 (5.3–9.5) 6.2 (4.6–8.5) 5.1 (3.6–7.1) 5.2 (3.6–7.3)
Medium education group 5.1 (4.2–6.2) 4.9 (4.0–6.0) 3.7 (2.9–4.6) 3.3 (2.6–4.1)
High education group 2.0 (1.5–2.7) 2.5 (2.0–3.2) 1.6 (1.2–2.3) 1.8 (1.3–2.3)

Women
Low education group 7.4 (4.9–11.2) 4.5 (2.7–7.4) 3.7 (2.0–6.8) 5.0 (2.9–8.4)
Medium education group 5.2 (4.0–6.9) 4.6 (3.5–6.0) 3.5 (2.6–4.8) 2.9 (2.1–4.1)
High education group 2.6 (1.7–4.0) 2.3 (1.6–3.2) 2.1 (1.4–3.3) 2.1 (1.5–3.1)

Men
Low education group 6.5 (4.3–9.6) 7.5 (5.1–11.0) 6.0 (4.0–8.9) 5.0 (3.1–7.9)
Medium education group 4.9 (3.7–6.5) 5.1 (3.7–7.0) 3.9 (2.8–5.4) 3.5 (2.5–4.8)
High education group 1.4 (0.9–2.1) 2.7 (1.9–3.9) 1.1 (0.7–1.9) 1.3 (0.9–2.0)

*
      The full text of the symptoms questioned in the PHQ-8 can be found in section 2.2 depressive symptoms

** Education group according to CASMIN classification 
CI = confidence interval
Values in bold: p-value in t-test smaller than 0.05
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men and women. This decline in the 30 to 64 age groups 
can possibly be explained by the fact that the measures 
taken during the pandemic, such as home office and 
short-time work, not only promoted protection against 
infection, but also brought about a stress-reducing decel-
eration in the working and living environment [9], which 
could have had a positive effect, at least temporarily, on 
individual areas of the mental health of certain popula-
tion groups during the first year of the pandemic. How-
ever, further research is needed to explain this finding. In 
principle, it is also conceivable that measures accompa-
nying the pandemic, which were intended to counteract 
psychological distress, have promoted a reduction in 
depressive symptoms [36].

The considerable social differences in the prevalence of 
depressive symptoms to the disadvantage of low educated 
groups remain under pandemic conditions. Contrary to 
assumptions sometimes made and justified in references [9], 
population groups with low education apparently had no 
additional increased risk of developing depressive symptoms 
under conditions of the pandemic, at least in the first year of 
the pandemic considered here. However, the socioepidemi-
ological pattern of a higher prevalence of depressive symp-
toms in low education groups has persisted both before 
and during the pandemic and corresponds to the pattern 
already found in previous GEDA waves [35]. 

4.2 Individual symptom areas of depressive symptoms 

The analysis of individual symptom areas shows that there 
are partly contrary developments that are not visible in the 
overall result for the PHQ-8. For example, among those 

in the high education group. The decrease in the frequency 
of 4. ‘Feeling tired or having little energy‘ in the low and 
medium education groups in the first pandemic year com-
pared to the previous year is striking. The separate analysis 
by gender shows that this decrease is primarily observed 
in women. Another change during the pandemic period is 
the near doubling of 7. ‘Trouble concentrating on things, 
such as reading the newspaper or watching television’ 
among men in the high education group from 1.4% before 
the pandemic to 2.7% during the pandemic. However, 
despite doubling in this education group, the frequency of 
this symptom area still remains significantly below the fre-
quency in the other education groups. 

4. Discussion
4.1 Depressive symptoms

With the data from the GEDA 2019/2020 study, a lower 
prevalence of depressive symptoms according to PHQ-8 
is observed in the first year of the pandemic (2020) than 
in the comparison period one year earlier. The sharpest 
decrease was seen in women in the age groups 30 to 64 
years. It is remarkable that the sex difference in depres-
sive symptoms [8, 35] found in earlier studies does not 
persist under the conditions of the pandemic. Whereas 
the latter already existed before the beginning of the pan-
demic only in the age groups from 15 to 44 years. It is 
worth mentioning in this context that in the age group 
of 45 to 64 year-olds, women with 11.3% and men with 
11.0% showed almost no differences even before the pan-
demic, and a uniform decline was observed after the start 
of the pandemic. A prevalence of 8.2% was found in both 
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interest or pleasure in doing things’ and 2. ‘Feeling down, 
depressed, or hopeless’, no very large changes were found. 
These two core features need to be present in a severely 
impairing way in order to diagnose major depression, along 
with other accompanying symptoms [40]. Fullana et al. 
assume that the elimination of work-related duties during 
the pandemic provided a chance for temporary recovery in 
part of the population [36]. A study with a non-probabilistic 
sample was able to show that people who worked from home 
during the pandemic experienced less stress, reported more 
positive and less negative affect, and more life satisfaction 
than those who did not work from home [41]. The authors 
of this study, following the theory of resource maintenance, 
interpret that home office can be seen as a resource gain 
and, according to self-regulation theory, a way to cope with 
the pandemic challenges. A rapid review on this topic empha-
sises that the potential resource gain from home office dur-
ing the pandemic and the positive effects on mental health 
that could be achieved with it depended on how good the 
organisational support was for people who worked from 
home during the pandemic [42].

Another indication of the potentially positive effects of 
changes in working conditions are the results on tiredness 
and the loss of energy. In 2019, in the age groups up to 64 
years, between 20.3% and 26.2% of women reported that 
they were affected ‘on more than half the days’ or ‘nearly 
every day’. During the pandemic period, the percentage 
decreased to between 15.2% to 17.0%. For men, the pro-
portions were significantly lower in 2019 and only among 
the age groups from 30 to 64 years, although not signifi-
cant, the trend was downward. This is the phase of life 
characterised by working life. 

aged 80 and older, there is an increase in the symptom area 
‘little interest or pleasure in in doing things’, in women from 
8.8% to 12.4% and in men from 9.1% to 16.0%. Further-
more, 9.8% of men of this age reported diminished ability 
to concentrate in the first year of the pandemic, compared 
to 3.0% in the pre-pandemic period, which was significant-
ly lower. Although these results are subject to a relatively 
large statistical uncertainty and must therefore be inter-
preted with caution, there seems to be evidence that indi-
viduals in this age group living in private households were 
not only particularly affected by isolation during the pan-
demic, but in the case of men, may have experienced effects 
on cognitive performance. It is known from a larger popu-
lation study on cognitive performance that social support, 
in the sense of a supportive density of contact, is beneficial 
to maintaining cognitive performance in old age [8]. In the 
future, special attention should be paid to ensuring sup-
portive contact services for people who become highly iso-
lated in a pandemic situation.

The decrease in frequency of ‘Feeling tired or having little 
energy’, ‘Poor appetite or overeating’ and ‘Feeling bad about 
yourself – or that you are a failure or have let yourself or your 
family down’ are symptom areas associated with chronic 
stress [37, 38]. The results support the interpretation that the 
decline in the frequency of depressive symptoms in the early 
period of the pandemic is explained by a decline in specific 
everyday stresses rather than by a decline in individuals with 
a depressive disorder in the narrow sense. In this context, 
the OECD has introduced the term ‘Mental Ill-Health’, which 
is to be understood more as impaired mental health and 
less as a chronic mental illness [39]. It is also consistent that 
in the first two symptoms queried in the PHQ-8, 1. ‘Little 



Journal of Health Monitoring 2022 7(4)

Depressive symptoms in the general population before and in the first year of the COVID-19 pandemicJournal of Health Monitoring

16

FOCUS

Our analyses, which differentiated by education (Table 4), 
indicate that in the first year of the pandemic, people in the 
low or medium education group in particular may have 
benefited at least temporarily, from pandemic-induced 
changes with regard to certain depression symptoms, as 
indicated by the reduction found in a stress-associated 
depression symptom in these groups. Nevertheless, both 
women and men in the low education group continued to 
be by far the most affected by this depression symptom 
during the pandemic. The education-specific decrease 
found in the frequency of the symptoms during the pan-
demic requires further research and explanation. 

Other population-based studies of the pandemic have 
found a reduction in education-related differences in lone-
liness and life satisfaction [11, 12]. People with high educa-
tion reported increased stress during the pandemic, so that 
existing educational differences in loneliness experiences 
and life satisfaction were reduced compared to the pre-pan-
demic period. Since the calculations of the cited studies 
apparently did not use age standardisation, the results must 
be interpreted with reservations in view of age-group-spe-
cific changes during the pandemic and different age struc-
tures of the education groups. Liu et al. [45] found, on the 
other hand, that people with few years of education had 
higher psychological stress at the beginning of the pan-
demic. However, it must be taken into account that no base-
line level was determined in the study and that the data 
were not based on a random sample from the population, 
but on an online survey in which three times as many 
women as men participated, as well as a disproportionately 
high number of younger respondents. Nevertheless, the 
partly inconsistent findings confirm that there is a need for 

These observations are consistent with other study 
results at the beginning of the pandemic, which also 
reported a decrease in individual symptoms of depressive 
symptoms. As in the present study, there was a decrease 
in symptoms of tiredness and loss of energy [5, 6] as well 
as diminished ability to concentrate [7].

As part of the National Cohort (NAKO Health Study) 
[43, 44], a special survey was conducted at the beginning 
of the COVID-19 pandemic between 30 April 2020 and 15 
May 2020, in writing and online, using the PHQ-9 as a 
survey instrument [43]. The prevalence of depressive 
symptoms was 9.5% during the survey period, 2.4% higher 
than the average prevalence of 7.1% in 2014–2019. How-
ever, an increase can only be seen in the age groups below 
60 years, especially among younger women [44]. On the 
other hand, 32% of the respondents also reported an 
improved self-assessed health status at the beginning of 
the pandemic [44]. It was not possible to conclusively 
assess whether these changes were also partly due to sys-
tematic deviations in the sociodemographic composition 
of the sample at the time of the survey [43]. It is also not 
possible to determine whether any seasonal fluctuations 
in depressive symptoms had an influence on the results 
because the survey periods were not identical to those of 
the comparison years. Nevertheless, the NAKO study pro-
vides particularly valuable evidence that an increase in 
depressive symptoms at the beginning of the pandemic 
was associated with social consequences of the pandemic, 
such as job loss, reduction of working hours without 
short-time allowance, but also overtime, as well as an 
increase in job insecurity and a worsening of the financial 
situation [43].
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How the discontinuation of support services (such as 
self-help groups) or, on the other hand, the creation of 
alternative support services (such as online formats for 
counselling and therapy), have affected mental health can-
not be assessed on the basis of the GEDA data [10].

4.4 Conclusion 

The adult population has proven to be predominantly  
resilient in terms of depressive symptoms during the peri-
od studied at the beginning of the pandemic. However, the 
results also indicate that there are large groups in the popu-
lation that have to bear a higher symptom burden than 
others. This affects women to a greater extent than men 
and especially people with low and medium education. 
These results on the first year of the pandemic have shown 
that the frequency of depressive symptoms can be influ-
enced by changes in the living environment and that high 
prevalences should not be accepted as circumstances that 
can be influenced little. It seems urgent to continue the 
data collection in order to further observe developments 
in the population and to determine whether and how the 
now cumulative crises, such as the pandemic, inflation and 
the consequences of the war in Europe since February 2022, 
affect mental health. Against the background of the current 
results, it is important to continue to observe how oppor-
tunities and risks develop for different age and education 
groups, women and men. Further analyses of the course 
in 2021 and 2022, which are already planned, will show 
whether the previous resilience has held up in the further 
course of the pandemic and the added crises, and whether 
the situation of the people aged 80 years and older has 

further research regarding this question of social inequali-
ties in the consequences of the pandemic for mental health. 

4.3 Strengths and limitations 

The number of cases in GEDA 2019/2020 makes it possi-
ble to analyse the data on depressive symptoms and the 
associated individual symptoms by sex, age groups and 
education groups. In a departure from previous studies, 
any seasonal variations to be levelled out the two compa-
rable time periods in 2019 and 2020. GEDA 2019/2020 is 
a survey with telephone interviews based on a random 
sample of landline and mobile phone numbers. Despite 
the weighting of the respective study population according 
to age, gender, region and education group according to 
the population composition at the corresponding time of 
the survey, deviations of the study population with regard 
to other characteristics cannot be ruled out [26].

The intended analysis by gender, age and education 
groups did not allow for a closer look at different phases 
during the pandemic. 

Any fluctuations in the course of the pandemic with 
regard to depressive symptoms were highlighted in another 
publication [6].

The summary of the age group 15 to 29 years remains 
unsatisfactory in view of the considerable dynamics of life 
changes in this stage of life. Much higher case numbers 
would have been necessary for this. The same applies to cer-
tain life situations possibly negatively influenced by the 
COVID-19 pandemic, which could be associated with a higher 
risk of depressive symptoms, as could be shown, for exam-
ple, in the special analysis of the NAKO health study [43].
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voluntary. The participants were informed about the aims 
and contents of the study and about data protection. 
Informed consent was obtained verbally.

Availability of data
The authors confirm that some access restrictions apply to 
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Institute and can be accessed by researchers on reason-
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e-mail to fdz@rki.de.

Funding
GEDA 2019/2020 was funded by the Robert Koch Institute 
and the Federal Ministry of Health. This contribution was 
additionally funded by the German Research Foundation 
(Project number 458531028).

Conflicts of interest
The authors declared no conflicts of interest.

Acknowledgement
Special thanks go to all those involved who made the GEDA 
study possible through their dedicated cooperation: the 
interviewers at USUMA GmbH, the colleagues of the GEDA 
team at the RKI. We would also like to express our sincere 
thanks to all participants.

improved again. Supplementary surveys and analyses that 
also include children have been started, but will not be 
completed until mid-2023.

From 2022 onwards, any changes will no longer be inter-
preted in relation to the pandemic alone, because economic 
pandemic consequences and challenges, such as the war 
in Eastern Europe, could also have an impact on mental 
health.
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Change in sports activity and walking and cycling for transport 
since the COVID-19 pandemic – Results of the GEDA 2021 study

Abstract
Background: Physical activity is a significant health promotion behaviour. COVID-19 pandemic mitigation measures, 
such as reducing social contact, closing sports facilities and working from home offices, may make it more difficult to 
engage in regular physical activity. 

Methods: The data collected between July and October 2021 from the nationally representative study German Health 
Update (GEDA 2021) were used. The activity behaviour is described by the change in the amount of sports activity as 
well as the amount of physical active transport (walking/cycling) since the beginning of the COVID-19 pandemic. The 
sample comprises 2,985 participants aged 18 and older.

Results: A quarter of the population reduced their sports activity compared to before the COVID-19 pandemic, while 12% 
increased their sports activity and 38% reported no change. In terms of physical active transport, it shows that 15% 
reduced the amount, 17% increased it and 55% maintained it. Compared to younger adults, older adults were more likely 
to maintain their activity behaviour rather than reduce or increase it.

Conclusion: Even before the pandemic, physical inactivity was common among the population. The high proportion of 
adults who reduced their sports activity during the pandemic underlines the need for effective measures to promote 
physical activity.

  SPORTS ACTIVITY · PHYSICAL ACTIVITY · CYCLING · WALKING · ADULTS · HEALTH MONITORING

1. Introduction

Physical activity and sports play an important role in the 
prevention and treatment of a variety of non-communica-
ble diseases [1, 2]. For example, regular physical activity 
reduces the risk of developing cardiovascular disease, type 
2 diabetes mellitus, obesity, breast and colon cancer and 
depression [3, 4]. Furthermore, it is known that regular 
physical activity and sports activity and the associated 

physical fitness have a positive effect on the function of the 
immune system [5]. Over the course of the COVID-19 pan-
demic, studies have shown that physically active individu-
als had a lower risk of severe COVID-19 infections than less 
active individuals [6, 7].

The occurrence of SARS-CoV-2 infections in 2020 and 
2021 had different effects on activity behaviour and can be 
divided into 6 phases: Phase 1 with the first COVID-19 wave 
and the entry into force of comprehensive containment 
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measures (March to May 2020). This was followed by 
phase 2 (summer plateau – May to September 2020) with 
comparatively low infection levels and relaxed measures. 
Phase 3 and Phase 4 (October 2020 to June 2021) included 
the second and third COVID-19 wave and the reintroduc-
tion of containment measures, such as the obligation for 
employers to offer home office to employees at the end of 
January 2021 unless there are operational reasons not to 
do so (‘home office obligation’). In phase 5 (summer pla-
teau – June to August 2021), the infection prevalence was 
again low, the measures were relaxed and there was a com-
prehensive vaccination offer. The following phase 6 was 
characterised by the fourth wave, which increased signifi-
cantly in October 2021, and the introduction of contain-
ment measures, such as access restrictions depending on 
vaccination and convalescence status (the so-called 3G and 
2G rules; from the end of August 2021) [8–10]. 

Many of the COVID-19 pandemic containment measures, 
especially in phases 1, 3 and 4, had the potential to reduce 
physical activity among the population. For example, sports 
facilities were closed and group sports were prohibited [11]. 
In addition, due to the increased work in the home office 
and the general request to stay at home, commutes and 
other distances that can be covered in a physically active way 
were eliminated. The obligation to be in domestic isolation 
due to infection or close contact with an infected person 
may also have had a negative impact on physical activity [12]. 
Day care centre and school closures challenged families and 
often significantly reduced the possibility for many mothers 
and fathers to be physically active in their free time [13, 14]. 

While part of the population had to give up leisure 
activities due to the containment measures, other parts 

of the population, such as men and women in short-time 
work, gained time that could be spent doing sports. At the 
same time, during the COVID-19 pandemic, new oppor-
tunities to be physically active have become established: 
For example, the proportion of the population in Germany 
using digital media for exercise (e.g. online fitness classes) 
was higher in autumn 2020 than before the COVID-19 
pandemic [15]. Likewise, there was an increase in outdoor 
physical activities, such as cycling on urban green spaces 
[16]. However, results from the Germany-wide study ‘Exam-
ining Physical Activity and Sports Behaviour in the Face of 
COVID-19 Pandemic’ (SPOVID study) show that the over-
all proportion of adolescents and adults who reduced their 
sports activity during the first phase of the pandemic was 
significantly higher than the proportion of those who 
increased their sports activity (31% vs. 6%) [17]. A pre-
dominant decrease in sports activity is confirmed by the 
data of the German Ageing Survey (DEAS) for individuals 
over 45 years of age, which was collected in the summer 
of 2020 [18]. Reviews of international studies also con-
clude that physical activity decreased during the COVID-19 
pandemic [19–22]. 

In conclusion, data on changes in physical activity in 
the adult population in Germany during the COVID-19 pan-
demic are insufficient. Especially if other areas of activity, 
such as physical active transport, are considered in addi-
tion to sports activity and the time period is extend beyond 
the first year of the pandemic. 

The aim of this article is to describe the change in phys-
ical activity in terms of the amount of sports activity and 
active transport (walking or cycling) since the beginning 
of the COVID-19 pandemic, based on the nationwide study 

GEDA 2021  
Sixth follow-up survey of the German Health 
Update

Data holder: Robert Koch Institute 

Objectives: Provision of reliable information on 
the health status, health behaviour and health 
care of the population living in Germany and 
their changes in the course of the SARS-CoV-2 
pandemic.

Study design: Cross-sectional telephone survey 

Population: German-speaking population aged 
16 years and older living in private households 
that can be reached via landline or mobile phone 

Sampling: Random sample of landline and 
mobile telephone numbers (dual-frame 
method) from the ADM sampling system 
(Arbeitskreis Deutscher Markt- und Sozial-
forschungsinstitute e.V.) 

Sample size: 5,030 respondents

Study period: July 2021 to December 2021

GEDA survey waves: 
 � GEDA 2009
 � GEDA 2010
 � GEDA 2012
 � GEDA 2014/2015-EHIS
 � GEDA 2019/2020-EHIS
 � GEDA 2021

Further information in German is available at 
www.geda-studie.de

https://www.geda-studie.de
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The following question (b) was asked to survey the 
change in physical active transport (hereafter referred to 
as ‘active transport’): ‘Since the start of the Corona pan-
demic, i.e. March 2020, have you changed the amount of 
walking or cycling you do for work, shopping or leisure?’. 
The four response categories were: ‘No, I do not walk or 
cycle these distances’ (b1), ‘No, I walk as much overall or 
cycle as much overall’ (b2 ‘unchanged’), ‘Yes, I walk less 
overall or cycle less overall’ (b3 ‘reduced’), ‘Yes, I walk more 
overall or cycle more overall’ (b4 ‘increased’). 

2.2 Statistical methods

Gender identity was used in GEDA 2019/2020-EHIS to 
describe gender differences [25]. Participants were able to 
indicate which sex they felt they belonged to. Among par-
ticipants 18 years and older, 11,959 indicated a female iden-
tity and 10,687 indicated a male identity. 62 participants 
indicated a different sex identity or did not provide any infor-
mation. In the analyses by gender, individuals with a differ-
ent gender identity or no indication are not shown. The 
analyses on sports activity and active transport are based 
on 2,985 participants aged 18 and older (1,549 women, 1,428 
men and 8 individuals with a different gender identity or no 
information; Table 1). Of these, 2,978 participants (99.8%) 
have valid data on sports activities and 2,963 participants 
(99.3%) have valid data on active transport. 

The indicators of change in physical activity, defined 
here as the amount of sport or active transport since the 
start of the COVID-19 pandemic, are presented both for 
the entire adult population and in relation to the active part 
of the population (exclusion of participants who indicated 

German Health Update (GEDA 2021). The temporal focus 
here is on the summer and autumn months of 2021.

2. Methods
2.1 Study design

The GEDA study is a cross-sectional survey of the German- 
speaking resident population aged 16 and older, which is 
conducted regularly as part of the nationwide health mon-
itoring of the Robert Koch Institute (RKI). The aim of the 
study is to describe the health situation, health behaviour 
and its influencing factors, the use of prevention and care.

GEDA 2021 was conducted as the sixth follow-up sur-
vey from July to December 2021 as a telephone interview 
using a programmed, structured questionnaire (Computer 
Assisted Telephone Interview, CATI). The sampling is based 
on a mobile and fixed network sample (dual frame method), 
which allows for an almost complete coverage of the popu-
lation [23, 24]. The population comprised the population 
aged 16 and older living in private households whose usual 
place of residence at the time of data collection was in Ger-
many. The present analysis is limited to persons aged 18 
and older and the survey period from mid-July to the end 
of October 2021 (n=2,985).

The participants were asked the following question (a) 
to survey the change in the amount of sport: ‘Have you 
changed the amount of sport you do since the start of the 
Corona pandemic, i.e. since March 2020?’. The four answer 
options were: ‘No, I do no sport’ (a1), ‘No, I do the same 
amount of sport overall’ (a2 ‘unchanged’), ‘Yes, I do less 
sport overall’ (a3 ‘reduced’), ‘Yes, I do more sport overall’ 
(a4 ‘increased’). 
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(a) or active transport (b) compared to unchanged activity 
behaviour. The dependent variables are presented in the fol-
lowing categories: ‘Unchanged’ (reference group), ‘Reduc-
tion’ and ‘Increase’ of the respective activity behaviour. Rel-
ative risks (RR) were calculated, which represent the ratio 
of two absolute risks and thus enable comparison between 
groups. For example, the risk for women to reduce their 
activity is put in relation to the risk for men to reduce their 
activity. An RR of 1 means that there is no difference 
between the groups, while a value <1 reduces the risk and 
a value >1 increases the risk. For the regression models, 
only those participants were considered who took part in 
sport or actively covered distances and had valid values 
in the variables gender, age and education. The sample 
size of the regression model for change in sports activity 
thus includes data from 2,323 participants and that of the 
model for change in active transport includes data from 
2,616 participants.

All analyses were performed using a weighting factor 
that corrects for deviations of the sample from the popu-
lation structure. First, a design weighting was carried out 
for the different selection probability (mobile and fixed net-
work) and then an adjustment was made to official popu-
lation figures with regard to age, sex, federal state and dis-
trict type (as of: 31.12.2020) and in relation to education 
(Microcensus 2018). The analyses were carried out with 
Stata 17.0 using the survey procedures. A statistically sig-
nificant difference between groups is assumed if the cor-
responding p-value is less than 0.05.

response category a1 ‘No sport’ or b1 ‘No active transport’). 
The number of cases for the indicator on the change in 
sports activity is 2,978 (response categories a1–4) and 2,337 
participants (a2–4) respectively, and for the change in active 
transport 2,963 (b1–4) and 2,632 participants (b2–4) 
respectively.

Results are reported as prevalence in percent with 
95% confidence interval (95% CI) separately by gender 
(women, men), age group in years (18–29, 30–44, 45–64, 
≥65) and education status (International Standard Clas-
sification of Education, ISCED: low, medium, high edu-
cation group [26]). 

Multinomial logistic regression models were used to 
analyse the independent influence of gender, age and edu-
cation on the reduction or increase of the amount of sport 

Table 1 
Description of the sample by gender,  

age and education
Source: GEDA 2021

Numbers  
of cases

Proportion 
(unweighted)

Proportion 
(weighted)

Missing 
values

  n % % n
Total 2,985 100 100

Gender 8
Women 1,549 52.0 50.8
Men 1,428 48.0 49.2

Age group 0
18–29 years 261 8.7 16.2
30–44 years 513 17.2 23.4
45–64 years 1,145 38.4 33.7
≥65 years 1,066 35.7 26.8

Education status 12
Low  
education group

136 4.6 17.2

Medium  
education group

1,259 42.3 57.0

High  
education group

1,578 53.1 25.8
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to 18 to 29-year olds and were less likely to report a reduc-
tion or increase of their sports activity (Table 4). With regard 
to the increase in sports activity, the multivariate analysis 
also shows that women increased their sports activity more 
often than men, instead of maintaining it (Table 4).

Change in active transport since the beginning of the 
COVID-19 pandemic
In terms of the total adult population, 15.4% reported a 
reduction in active transport compared to the pre-pandem-
ic period, while 16.8% reported an increase (Figure 2). The 
majority of all adults (54.7%) reported that they actively 
travel as much as they did before the pandemic. The pro-
portion of adults who reported no active transport both 
before and since the beginning of the COVID-19 pandem-
ic was 13.1%. There are no significant differences between 
women and men.

If only those who actively travel (86.9% of the adult popu-
lation) are considered, 62.9% maintained the amount of 

3. Results 

Change in sports activity since the beginning of the  
COVID-19 pandemic 
23.7% of adults reported that they had reduced their amount 
of sport compared to before the pandemic, while 12.1% 
reported that they had increased their amount of sport (Fig-
ure 1). 38.1% reported that they had not changed their amount 
of sport since the start of the COVID-19 pandemic. Slightly 
more than a quarter reported not doing any sport both before 
and since the start of the COVID-19 pandemic. There are no 
statistically significant differences between women and men 
with regard to the above categories of sports activity since 
the beginning of the COVID-19 pandemic.

If only participants who participate in sport are consid-
ered (73.9% of the adult population), the proportion of 
those who maintained their amount of sport since the 
start of the COVID-19 pandemic is 51.6% (Table 2). 32.1% 
of the participants who do sport reduced and 16.3% 
increased their amount of sport compared to the time 
before the pandemic. The results of the bivariate analysis 
show that women increased their amount of sport more 
often than men. The age distribution shows that adults 
aged 45- to 64-years and older maintained their sports 
activity more often than younger adults, with those under 
45 years increasing their sports activity more often than 
older adults (Table 2). There are no significant differences 
between the education groups in any of the above catego-
ries (Table 2).

Regardless of gender and education, the multivariate 
analysis confirms that adults aged 45- to 64-years and older 
were more likely to maintain their sports activity compared 

Total Women Men

Proportion (%)

10

20

30

40

50

60

No sport Sports activity 
unchanged

Sports activity 
reduced

Sports activity 
increased

70
Figure 1 

Change in sports activity since the beginning  
of the COVID-19 pandemic by gender  

(total N=2,978, women n=1,547, men n=1,423), 
proportion in percent with  
95% confidence intervals

Source: GEDA 2021

38% of the population  
did the same amount  
of sports in summer/fall  
2021 as before the  
COVID-19 pandemic.

24% reduced their sports 
activity since the COVID-19 
pandemic, while only  
12% increased it.
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Total Women Men

to 29-year olds than among older persons. In addition, 
more people in the medium compared to the low educa-
tion group tended to report that they had maintained the 
amount of active transport. There are no statistically sig-
nificant differences between women and men (Table 3). 

The multivariate analysis confirms that adults aged 30 
to 44 years and older were less likely than 18- to 29-year 
olds to reduce the active transport and more likely to 
maintain their pre-pandemic levels (Table 4). In addition, 
adults aged 65 and older were less likely to increase the 
amount of active transport compared to 18- to 29-year 
olds (Table 4). There are no statistically significant differ-
ences between women and men and between the educa-
tion groups.

these trips since the beginning of the COVID-19 pandemic, 
17.8% reduced and 19.3% increased the amount (Table 3). 
The results of the bivariate analysis show that the propor-
tion of those who reduced the volume is higher among 18- 

Table 2 
Change in sports activity since the beginning of 

the COVID-19 pandemic, by gender,  
age and education 

(total N=2,337, women n=1,214, men n=1,115)
Source: GEDA 2021

Amount of sports activity
Unchanged Reduced Increased

% (95% CI) % (95% CI) % (95% CI) p-value*

Total 51.6 (48.4–54.7) 32.1 (29.2–35.1) 16.3 (14.1–18.9)
Gender

Women 47.8 (43.5–52.1) 33.4 (29.4–37.6) 18.8 (15.5–22.6) 0.042
Men 55.3 (50.6–59.9) 30.9 (26.6–35.5) 13.8 (10.8–17.5)

Age group
18–29 years 39.8 (31.7–48.6) 33.3 (25.5–42.1) 26.9 (19.8–35.4) <0.001
30–44 years 40.6 (34.1–47.5) 38.3 (31.9–45.2) 21.1 (16.1–27.1)
45–64 years 59.9 (55.0–64.5) 28.1 (23.8–32.7) 12.1 (9.3–15.5)
≥65 years 62.1 (56.8–67.2) 29.9 (25.2–35.0) 8.0 (5.7–11.1)

Education status
Low education group 53.0 (41.2–64.5) 26.2 (17.0–38.0) 20.8 (12.6–32.4) 0.513
Medium education group 51.3 (46.9–55.6) 33.6 (29.6–37.9) 15.1 (12.3–18.5)
High education group 51.2 (47.2–55.1) 32.0 (28.3–35.9) 16.9 (13.8–20.5)

CI = confidence interval, *Pearson’s chi-squared test Pearson

Older adults were more likely 
to maintain their sports 
activity compared to younger 
adults than to reduce or 
increase it.

Figure 2 
Change in active transport since the beginning 

of the COVID-19 pandemic by gender  
(total N=2,963, women n=1,536, men n=1,419), 

proportion in percent with  
95% confidence intervals

Source: GEDA 2021
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Table 3
Change in active transport since the beginning 

of the COVID-19 pandemic,  
by gender, age and education  

(total N=2,632, women n=1,374, men n=1,251)
Source: GEDA 2021

Amount of active transport
Unchanged Reduced Increased

% (95% CI) % (95% CI) % (95% CI) p-value*

Total 62.9 (60.0–65.8) 17.8 (15.5–20.2) 19.3 (17.1–21.7)
Gender

Women 60.5 (56.4–64.4) 19.0 (15.8–22.6) 20.5 (17.5–23.9) 0.205
Men 65.7 (61.5–69.7) 16.6 (13.6–20.1) 17.7 (14.6–21.3)

Age group
18–29 years 48.1 (39.4–57.0) 29.9 (22.2–38.9) 22.0 (15.6–29.9) <0.001
30–44 years 62.5 (56.3–68.4) 16.0 (12.0–20.9) 21.5 (16.7–27.3)
45–64 years 67.9 (63.4–72.1) 12.9 (10.1–16.3) 19.2 (15.8–23.1)
≥65 years 66.7 (61.9–71.2) 17.7 (14.1–22.0) 15.6 (12.3–19.5)

Education status
Low education group 53.5 (43.1–63.5) 23.4 (15.7–33.5) 23.1 (15.3–33.2) 0.055
Medium education group 66.6 (62.8–70.2) 16.2 (13.5–19.4) 17.2 (14.5–20.2)
High education group 60.7 (56.8–64.4) 17.2 (14.4–20.4) 22.1 (19.0–25.6)

CI = confidence interval, *Pearson’s chi-squared test

Amount of sports activity 
(Reference group: unchanged)

Amount of active transport 
(Reference group: unchanged)

Reduced Increased Reduced Increased
Variable RR (95% CI) p-value RR (95% CI) p-value RR (95% CI) p-value RR (95% CI) p-value

Gender
Women 1.29 (0.97–1.72) 0.084 1.78 (1.21–2.63) 0.004 1.31 (0.94–1.82) 0.114 1.31 (0.96–1.79) 0.088
Men 1.0 1.0 1.0 1.0

Age group
18–29 years 1.0 1.0 1.0 1.0
30–44 years 1.08 (0.64–1.84) 0.764 0.76 (0.42–1.38) 0.370 0.4 (0.23–0.69) 0.001 0.71 (0.41–1.25) 0.240
45–64 years 0.52 (0.32–0.84) 0.008 0.28 (0.16–0.49) <0.001 0.31 (0.19–0.52) <0.001 0.63 (0.38–1.06) 0.081
≥65 years 0.53 (0.33–0.87) 0.011 0.18 (0.10–0.32) <0.001 0.41 (0.24–0.68) 0.001 0.5 (0.30–0.85) 0.011

Education status
Low 
education group

1.0 1.0 1.0 1.0

Medium  
education group

1.36 (0.72–2.56) 0.343 0.78 (0.39–1.56) 0.48 0.66 (0.38–1.16) 0.153 0.61 (0.34–1.08) 0.092

High 
education group

1.29 (0.68–2.43) 0.435 0.88 (0.44–1.79) 0.732 0.83 (0.47–1.45) 0.51 0.91 (0.50–1.62) 0.739

n=2,323 (women n=1,210, men n=1,113) n=2,616 (women n=1,369, men n=1,247)
RR = Relative risk, CI = confidence interval

15% of the population 
reduced walking and cycling 
for transport since the 
COVID-19 pandemic,  
17% increased it, and  
55% did not change it.

Adults aged 18- to 29-years 
were more likely than older 
adults to report having 
reduced active transport.

Table 4 
Change in sports activity and active transport, 

using multinomial logistic regression,  
by gender, age and education

Source: GEDA 2021
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The results also show that adults of different ages 
changed the amount of sport they did differently during 
the pandemic. In part, there were also differences between 
women and men. However, there were no differences with 
regard to education status. With regard to the change in 
distances actively travelled since the beginning of the pan-
demic, there were also differences between adults of dif-
ferent ages. There were no differences between women and 
men or between the education groups.

A comparison of the present study results with exist-
ing literature on changes in physical activity during the 
COVID-19 pandemic is only possible to a limited extent, 
as both the survey methods (such as the questions on 
activity behaviour) and the times at which the studies 
were conducted differ. It could be shown that the physi-
cal activity of the population changed during the pan-
demic depending on the infection numbers and contain-
ment measures [30, 31]. 

In the for Germany representative SPOVID study, data 
on changes in physical activity behaviour of individuals 
aged 14 years and older were collected at the beginning of 
the pandemic in March and April 2020 using web-based 
questionnaires. The proportion of individuals who reduced 
their sports activity was 31% in the SPOVID study, higher 
than in GEDA 2021 (24%), while the proportion who 
increased their sports activity was lower (6% vs. 12%) [17]. 
One possible explanation for these deviations are the dif-
ferent survey times: The data collection of the SPOVID 
study took place in a period with comparatively strict con-
tainment measures, while at the time of the implementa-
tion of the GEDA 2021 study (summer/autumn 2021), the 
sports infrastructure was largely open, in compliance with 

4. Discussion

The measures taken to contain the COVID-19 pandemic, 
such as reducing social contact, closing facilities and 
increasing home office working, were important steps in 
protecting the population from SARS-CoV-2 infection [27]. 
Early on in the pandemic, it was discussed that there 
would be profound changes in lifestyle as a result of the 
containment measures, which could have a negative 
impact on health behaviours such as physical activity [28]. 
However, the dynamics of the infection event and the cor-
responding regulations make it difficult to reach general 
conclusions about changes in activity behaviour in the 
pandemic. It is also unclear whether adults of different 
gender, age and education groups responded equally to 
containment measures in terms of their physical activity 
behaviour.

The present results of the GEDA 2021 study show that 
at the time of data collection between summer and autumn 
2021, it was possible for 38% of the adult population to 
maintain their amount of sports activity. 12% of the popu-
lation were even able to increase their sports activity. How-
ever, the proportion of people who reduced their sports 
activity was 24% and thus about twice as high as the pro-
portion of those who increased their sports activity. This is 
particularly worrying given that a quarter of the population 
did not participate in sport at all and that even before the 
pandemic, the majority of the adult population’s physical 
activity level was below the recommended level [29]. More 
than half (55%) of the population were able to maintain 
the amount of active transport, 17% were able to increase 
it and 15% reduced it. 
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continued the digital offers they used in the early course 
of the pandemic due to the higher temporal flexibility in 
the later course of the pandemic, when they were able to 
(partially) resume their original sports activities.

With regard to age differences, the results from GEDA 
2021 show that adults aged 45 and older more often main-
tained the amount of sport than those under 45 years. On 
the one hand, this is positive, as older adults thus reduced 
their amount of sport less often, but on the other hand they 
also increased it significantly less often than younger adults. 
The SPOVID study mentioned above comes to opposite 
results: In March and April 2020, adults aged 30 and older 
were more likely to reduce their sports activity than 14- to 
29-year olds [17]. It appears that older adults have found ways 
to return to their pre-pandemic activity levels over the course 
of the pandemic, possibly aided by the reopening of sports 
infrastructure with infection control measures in place. 

Nevertheless, between summer and autumn 2021, a 
quarter of the adult population reported having done less 
sport than before the pandemic. Thus, the pandemic con-
tainment measures in place at that time may have made 
it difficult for at least some of the population to return to 
their previous levels of sports activity. Sports facilities were 
open to the greatest extent possible, but under so-called 
infection control and hygiene conditions, which included 
the 3G rules for indoor sports from the end of August 2021. 
In addition, the number of cases of individuals infected 
with SARS-CoV-2 increased significantly in autumn 2021, 
which may have led to an avoidance of contact and thus 
also to an avoidance of sports facilities. 

According to the current state of research, there are 
hardly any studies so far that describe the change in active 

infection control and hygiene measures. In addition, the 
proportion of vaccinated population was 63% [32] at the 
time of the GEDA 2021 survey, which may have encouraged 
parts of the population to resume previous sports habits 
during this phase of the pandemic. 

Data on self-reported changes in sports activity during 
the pandemic, with a focus on the population over 45 years 
of age, is provided by the German Ageing Survey (DEAS), 
a representative survey conducted by the German Centre 
for Gerontology during the summer plateau 2020 [18]. 
According to the DEAS, more adults aged 45 and older 
reduced their sports activity (28%) than adults of the same 
age in GEDA 2021 (19%; data not shown), while the pro-
portion of adults who did more sports activity was almost 
the same in both studies (8% vs. 7%; data not shown).

A higher proportion of women than men increasing their 
sports activity is initially surprising against the background 
of the existing references. A study conducted in Germany 
between October and November 2020 with women and 
men working full-time showed that women reduced their 
sports activity more often than men [14]. This was espe-
cially true for mothers of minor children. At the time of the 
present GEDA study, day care centres, schools and recre-
ational facilities for children were widely open, which may 
have eased the daily burden on mothers and fathers. Moth-
ers may have used this situation to compensate for any 
sport deficits from previous phases of the pandemic. This 
could explain the higher proportion of women with an 
increased amount of sport compared to before the pan-
demic. In addition, women and younger adults in particu-
lar used digital sports services during the pandemic, e.g. 
online fitness courses [15]. It is also possible that women 
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results, it should be noted that a bias of the results cannot 
be ruled out due to the reference period being relatively far 
in the past (time before the outbreak of the pandemic) and 
the associated difficulty in remembering correctly (recall 
bias). Furthermore, the results represent a snapshot of the 
time of the survey and do not include information on phys-
ical activity behaviour in earlier phases of the pandemic. 
Moreover, no statements can be made about the exact rea-
sons for the change in physical activity. Besides the change 
in lifestyle, due to the non-pharmaceutical measures to 
contain the pandemic, long-term health consequences of 
SARS-CoV-2 infection (for example, due to Long COVID or 
Post COVID Syndrome) could have been another reason 
for the reduction in physical activity [35].

18- to 29-year olds and adults in the low education group 
are under-represented in the present sample, which is com-
pensated for by conducting the analysis with a weighting 
factor. However, it cannot be ruled out that especially the 18- 
to 29-year olds or those in the low education group who par-
ticipated in GEDA 2021 differed in their activity behaviour 
during the pandemic from those who refused to participate.

4.2 Conclusion
The first two years of the COVID-19 pandemic were char-
acterised by high dynamics, both in terms of the number 
of infected persons and the extent of containment mea-
sures. Between July and October 2021, i.e. about one and 
a half years after the beginning of the pandemic, a signifi-
cant proportion of the population has not returned to the 
amount of sports activity to which they were accustomed 
before the pandemic. The fact that during this period mea-
sures were relaxed to take account of 3G or 2G rules and 

transport in Germany since the beginning of the pandemic. 
In a Forsa study in February 2021, the health insurance 
company DAK-Gesundheit asked employees who worked 
in a home office several times a week about a change in 
active transport since working predominantly in a home 
office [33]. The results show that more than half (54%) of 
the participants actively travelled less frequently. The pro-
portion of participants who reduced active transport was 
significantly lower in GEDA 2021 (16%) than in the DAK 
study, which is presumably mainly due to the different tar-
get groups (entire adult population vs. employees in the 
home office) as well as the different survey times and thus 
different phases of the pandemic. Due to the official end 
of the ‘home office obligation’ in June 2021, there are fewer 
employees who work in a home office and can therefore 
actively travel to work more frequently again. This could be 
an explanation for the relatively low proportion of the popu-
lation who reduced active transport in GEDA 2021 [9, 34]. 
In addition, day care centres and schools were largely 
open at this time and, compared to phases with more 
extensive restrictions, there were again more opportuni-
ties for leisure activities, which may also have led to 
increased active transport.

4.1 Strengths and limitations
Based on a nationally representative sample, this study pro-
vides results on the self-assessed change in physical activ-
ity in adulthood at the beginning of the fourth COVID-19 
wave in 2021 and thus provides data for this phase of the 
pandemic for the first time. In addition to the change in 
the amount of sports activity, the change in the amount of 
active transport is also described. When interpreting the 
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The German version of the article is available at: 
www.rki.de/journalhealthmonitoring

Data protection and ethics
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sports facilities were open could be an indication that it is 
not enough to withdraw measures to contain the pandem-
ic (for example, reopening sports infrastructure). Rather, 
parts of the population seem to need more support to take 
up sports activities again. Against the background of the 
generally high level of physical inactivity in the population, 
these results underline the need for effective measures to 
promote physical activity. To promote physical activity, it is 
recommended that so-called multi-component approach-
es be pursued, combining, for example, information cam-
paigns and the design of the environment to promote phys-
ical activity [36]. In addition, cross-sectoral cooperation (for 
example, between the health and urban planning sectors) 
is required for the implementation of a large number of 
mea sures to promote physical activity.

The COVID-19 pandemic also illustrates the importance 
of regular and flexible monitoring of physical activity at the 
population level in order to detect and quantify changes in 
activity behaviour in a timely manner.
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Participation of the adult population in preventive measures for 
non-communicable diseases during the COVID-19 pandemic in 
2020/2021
Abstract
Background: In 2020/2021, the COVID-19 pandemic and the protective measures associated therewith severely limited 
the opportunity to participate in prevention and health promotion measures. The article examines the utilisation of the 
measures and possible factors that are associated with a lower participation during these pandemic years.

Methods: It is based on data acquired between March and August 2021 from the study ‘COVID-19 vaccination rate 
monitoring in Germany’ (COVIMO), a cross-sectional telephone survey. The data was used to examine the participation 
in preventive measures in the last 12 months in terms of sociodemographic factors and to analyse a decreased participation 
with regard to pandemic-related factors. The analysis sample includes individuals aged 18 years and over (n=3,998).

Results: 63% of participants generally did not use these programmes, 7% indicated an unchanged participation, 28% 
reported having participated in fewer measures, and 2% in more measures. Men reported significantly more often than 
women that they generally do not participate in prevention and health promotion measures. A relevant pandemic-related 
factor for decreased participation of men was the less clearly perceived comprehensibility of the regulations against the 
spread of SARS-CoV-2.

Conclusions: Prevention and health promotion should be part of the contingency planning in epidemically significant 
situations to prevent a decreased participation and to promote health and gender-related equal opportunities even in a crisis.

  PREVENTIVE MEASURES · COVID-19 PANDEMIC · CROSS-SECTIONAL STUDY · POPULATION SURVEY

1. Introduction

The prevention and avoidance of non-communicable dis-
eases using structural and individual prevention and health 
promotion measures is a central task of public health 
because these diseases represent a high disease burden 
for the population [1]. The German Prevention Act of 2015 
also focuses predominantly on health objectives for the 

prevention of non-communicable diseases, such as dia betes 
mellitus type 2 or cancer [2]. The COVID-19 pandemic and 
the protective measures associated therewith changed the 
framework conditions for prevention and health promotion 
of non-communicable diseases. There are still hardly any 
studies available that use data to show the changes and 
impacts of the COVID-19 pandemic on prevention and 
health promotion during the pandemic.
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In 2020 and 2021, Germany had partly wide-scale public 
restrictions during the COVID-19 pandemic with restrictions 
on movement and contact (so-called lockdown) [3, 4]. This 
also limited the opportunities for offering or for participat-
ing in prevention and health promotion measures for pre-
vention of non-communicable diseases. Group programmes 
for promoting physical activity, nutritional counselling, or 
classes for managing stress, did not take place at all at times 
because institutions, such as adult education centres, fit-
ness studios, sports fields, or gyms were closed. As a result, 
sports clubs, for example, lost 792,119 members in 2020, a 
reduction of almost 3% compared to 2019 [5]. Due to 
enclosed spaces and the temporary obligation to work from 
home, companies had to limit their health promotion pro-
grammes or switch to digital programmes, respectively. Var-
ious other providers, such as the statutory health insurance 
funds, also offered some prevention measures digitally dur-
ing the COVID-19 pandemic [6]. Nevertheless, the statutory 
health insurance funds, as most important provider of pre-
vention and health promotion measures, were nonetheless 
not able to offer approximately one third of their prevention 
and health promotion measures in 2020 [6]. Compared to 
the previous year, course participation declined by 36%, and 
31% of the health promotion measures could not be carried 
out in day-care centres, schools, and local communities; in 
companies it was 36% [6, p. 15, 98]. Due to the reduced 
number of programmes, an overall decline of the utilisation 
of (primary) prevention and health promotion measures 
can be assumed. A pandemic-related decreased utilisation 
of secondary preventive measures, such as early detection 
examinations [7] or medical care services has already been 
shown [8, 9]. 

Health promotion measures and measures for the pre-
vention of non-communicable diseases are important in 
times of social crisis, such as the COVID-19 pandemic. 
Studies were able to show, for example, that for many peo-
ple, the containment measures for the spread of the path-
ogen SARS-CoV-2 had a negative impact on the health 
behaviour, such as physical activity and, associated there-
with, also on body weight [10–12]. Negative effects on men-
tal health are meanwhile likewise known in individual popu-
lation groups [13]. During the pandemic, the health-related 
and psychosocial effects could be observed more frequently 
in socially disadvantaged population groups [14], have 
intensified existing socially-induced health inequality, and 
suggest pandemic-specific need for support [15, 16]. 

Information at population level on how widespread the 
participation in health promotion and prevention mea sures 
of non-communicable diseases was in Germany during the 
pandemic years 2020 and 2021, was not available yet. This 
article is to close this research gap, and, when answering 
this first research questions, also takes into consideration 
whether there were differences within the population with 
regard to sex, age, and education because these factors 
were significant for the utilisation of preventive measures 
even before the pandemic [17, 18]. This refers to programmes 
directed towards primary prevention, such as courses, exer-
cises, counselling on the topics of diet, physical activity, 
relaxation, and sport or fitness, which were partly financed 
by health insurance funds, and which could be hosted by 
various providers. Secondary preventive mea sures, such as 
early detection examinations, are not included. 

The article examines a second research question, whether, 
in addition to the above-described restrictions, there were 

COVIMO – COVID-19 vaccination  
rate monitoring in Germany 

Data owner: Robert Koch Institute

Objectives: Monitoring the willingness and 
acceptance of different population groups in 
Germany to get vaccinated against COVID-19.

Survey methodology: Interview by telephone  
at different survey periods (waves), each  
time with a new sampling (repetitive cross- 
sectional study)

Population: German-speaking population 
aged 18 and over (exception wave 9, in which 
6 languages are recognised)

Sampling: Random sample from the sampling 
system of the ADM (Registered Association 
of German Market and Social Research  
Institutes). The sample includes randomly 
generated mobile and landline numbers  
(dual frame approach).

Participants: Mostly approximately 1,000  
individuals for each survey point (wave)

Response rate: Depending on the collection 
period, the response rate is between 24.0% 
and 27.3%

Examination period: January 2021 –  
December 2022

Further information at  
www.rki.de/covimo

https://www.rki.de/covimo
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[21]. The sample includes randomly generated mobile and 
landline numbers (dual frame approach). The data collec-
tion takes place using a standardised telephone interview 
of mostly approximately n=1,000 people of the German- 
speaking population aged 18 and over. Depending on dif-
ferent survey periods (waves), the response rate for the 
COVIMO survey is between 24.0% and 27.3% [21]. Addi-
tional information about how the study is conducted can 
be found in the detailed methodology report relating to the 
study [21].

At four periods during the COVIMO survey (waves), 
the participation in health promotion measures during 
the COVID-19 pandemic was additionally collected in the 
interview. These four COVIMO waves used for the analy-
sis are wave 3 (17.03.2021–10.04.2021), wave 4 (21.04.2021–
07.05.2021), wave 6 (28.06.2021–13.07.2021), and wave 7 
(26.07.2021–18.08.2021), whereby the total data collection 
period for the data available here extends from 17.3.2021 
to 18.8.2021.

2.2 Indicators

Participation in preventive measures during the pandemic 
2020/2021
The participation in preventive measures during the pan-
demic was captured using the question: ‘There are a num-
ber of health promotion measures that are offered by var-
ious providers and which focus, for example, on diet, 
physical activity, relaxation, and sport or fitness. Such mea-
sures are partly financed by health insurance funds. Did 
you change your participation in such measures (courses, 
exercises, counselling) in the last 12 months due to the 

pandemic-related factors, which led to a decreased partic-
ipation in certain population groups. In 2020 and 2021, 
communication about the pandemic was shaped by a vari-
ety of sources of information and contents of different qual-
ity. In part, contradictory information existed about infec-
tion and its containment measures [19]. The resulting 
uncertainty and difficulties in comprehending information 
within the population has already been reported in other 
studies [19, 20] and will be examined here as possible fac-
tors on utilisation. This includes (1) the participants’ assess-
ment with regard to uncertainty due to the large amount 
of information about the COVID-19 pandemic, and (2) the 
comprehensibility of the rules for the containment of SARS-
CoV-2. Additional pandemic-related factors that could be 
relevant to the decision to participate in a prevention and 
health promotion measure, are the vaccination status and 
belonging to a risk group for a SARS-CoV-2 infection or a 
severe course of COVID-19. 

2. Methods
2.1 Sample design and study conduct

The data from the study COVID-19 vaccination rate moni-
toring in Germany (COVIMO) by the Robert Koch Institute 
was used for the analyses. The primary objective of the 
COVIMO study is to collect and to analyse the willingness 
and acceptance of different population groups in Germany 
to get vaccinated against COVID-19. COVIMO is a repeat-
ed cross-sectional study, for which a new random sample 
is drawn approximately every four weeks from the sampling 
system of the ADM (Registered Association of German 
Market and Social Research Institutes) since January 2021 
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Pandemic-related factors
To collect the self-assessed uncertainty caused by the large 
amount and variety of information about the COVID-19 
pandemic, the following question was asked: ‘Some peo-
ple feel uncertain because of the large amount of informa-
tion about the coronavirus and no longer have any idea 
what information they can trust. How do you feel: Do you 
feel uncertain because of the large amount of information?’ 
This wording, minimally abbreviated, originates from a 
study by Okan et al. from 2020 und 2021 [19] relating to 
the health literacy and to the information behaviour during 
the COVID-19 pandemic. The following response options 
were available on a four-point Likert scale: ‘No, not uncer-
tain at all’, ‘No, hardly uncertain’, ‘Yes, somewhat uncer-
tain’, and ‘Yes, very uncertain’. For the statistical analyses, 
they were combined in the following two categories ‘not at 
all/hardly uncertain’ and ‘somewhat/very uncertain’.

The perceived comprehensibility of the rules against the 
spread of SARS-CoV-2 was captured by means of a question 
from the COVID-19 snapshot monitoring (COSMO) [22], a 
periodically online study relating to the risk perception and 
communication in Germany relating to the COVID-19 pan-
demic. The question, which was adapted for the telephone 
interview, was: ‘On a scale of 1 to 7, 1 means contradictory, 
and 7 means clear. With the values in-between, you can 
grade your response. For me, the current rules for the con-
tainment of the coronavirus are …’ [23]. For the calculation, 
three categories were created from the information on the 
seven-point Likert scale: Data with the values 1 and 2 
formed the category ‘contradictory’, the values 3 to 5 formed 
the category ‘less clear’, and the values 6 and 7 form the 
category ‘clear’.

limitations caused by CORONA? Available response 
options were: (1) ‘No, I do not use such programmes.‘, (2) 
‘No, I used the same amount of programmes overall.‘, (3) 
‘Yes, I used fewer programmes overall.‘ and (4) ‘Yes, I used 
more programmes overall ‘. Below, (1) will be referred to 
as ‘generally no participation’ (or ‘those who generally did 
not use the measures’), (2) as ‘unchanged participation’, 
(3) as ‘lower participation’, and (4) as ‘higher participation’.

Sociodemographic factors
The evaluations considered the impact of gender. To 
describe gender differences, the information about gender 
identity was used in COVIMO: Participants were able to 
specify, to which gender they felt they belonged (‘male’, 
‘female’, ‘diverse’). 

Participants’ responses about their age were included 
in the analyses with four age groups. The four age catego-
ries included the following age ranges: 18 to 29 years, 30 
to 49 years, 50 to 64 years, and 65 years and over.

The education status was surveyed using the highest 
level of education and was classified in three education 
groups: ‘Low education group’: No school-leaving qualifi-
cation, left school without qualifications, still in school, 
lower secondary/elementary school graduate, year 9/10 of 
polytechnic secondary school, school-leaving qualification 
after attending maximally seven years of school; ‘medium 
education group’: secondary school level I certificate, gen-
eral certificate of secondary education, 10th grade of poly-
technic secondary school or equal school-leaving qualifi-
cation; and ‘high education group’: A levels, subject-specific 
higher education entrance qualification or subject-specific 
advanced technical college qualification.
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participants with valid information relating to the participa-
tion in preventive measures during the pandemic (women: 
n=2,149, men: n=1,828). 21 participants provided no infor-
mation about the gender identity and were disregarded in 
the gender-based evaluations. The eight individuals who 
assigned themselves to the category ‘diverse’, could also 
not be included in gender-based evaluations due to the 
small number of cases. The analyses relating to the 
decreased participation in preventive measures for non- 
communicable diseases during the COVID-19 pandemic 
were based on data from a total of 1,632 participating indi-
viduals (women: n=1,038, men: n=586). 

The calculations were made using a weighting factor, 
which was calculated for the analyses and which corrects 
deviations of the sample from the population structure (as 
of: 31.12.2020) with regard to sex, age, and education. The 
COVIMO sample was thereby divided into partial popula-
tions (strata), which do not overlap and for which the popu-
lation figures were known. In the sample, the weights were 
changed in each stratum in such a way that the estimated 
number corresponds to the external information. The 
weighting was made iteratively according to the so-called 
‘raking’ method [24]. To make the information from the 
participants relating to education comparable, the Inter-
national Standard Classification of Education (ISCED) was 
used for the weighting, which is based on information 
about school-leaving and vocational qualifications [25].  
A detailed description of the methodology of COVIMO 
can be found in the methodology report relating to the 
COVIMO study [21]. 

Determining whether the participants belonged to a risk 
group for a SARS-CoV-2 infection or for a severe course of 
the disease, respectively, was accomplished by querying 
disease-related risk factors known at the time of the survey 
in the following manner: ‘Next, we would like to know, to 
what extent you are part of a risk group for some infectious 
diseases. For this, I will read out several underlying dis-
eases to you and when I am done, please tell me if you 
have one or several of the underlying diseases I mentioned. 
If you have none of the mentioned underlying diseases, 
please respond with ‘no’: Cardiovascular diseases, for 
example heart disease and high blood pressure; Chronic 
lung diseases, for example COPD; Chronic kidney and liver 
diseases; Diabetes mellitus, diabetes; Cancer; Severe men-
tal disease, for example schizophrenia or severe depres-
sion; Weakened immune system, congenital or acquired; 
Obesity, severe overweight’. There were two response 
options: ‘Yes, I have one or several of the mentioned dis-
eases.’ Or ‘No, I do not have any of the mentioned dis-
eases.’.

The vaccination status was collected with the question 
‘Did you get vaccinated against the coronavirus, also 
referred to as COVID-19?’. Those who specified either ‘yes, 
once’ or ‘yes, twice’, were considered to be vaccinated; The 
classification as ‘unvaccinated’ was made accordingly with 
the answer ‘no’.

2.3 Study population

The survey data originated from four waves (wave 3, 4, 6, 
and 7) of the COVIMO study, and was pooled for the 
analyses. The analyses were based on data of N=3,998 
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intervals and p-values, all analyses were calculated using 
the survey procedures of SAS.

3. Results 
3.1 Participation in prevention and health promotion 

measures

Almost two thirds of participants indicated that they gen-
erally do not use prevention and health promotion pro-
grammes in the form of, for example, courses, exercises, 
or counselling (63.1%). Just over one quarter (28.3%) 
reported a lower participation in the last 12 months. 6.5% 
of participants indicated an unchanged participation, and 
2.1% utilised more programmes (Table 1). Therefore, a total 
of 36.9% used the measures in general.

There was a significant difference between the genders 
(p<0.001). The proportion of those who generally did not 
use these measures was significantly higher in men with 
70.0% than in women with 56.6%, while 33.6% of women 
indicated a lower participation, but only 22.7% of men. 

With regard to the sociodemographic characteristics 
age (p=0.005) and education (p=0.007), there were signif-
icant differences only within the group of women (Table 1): 
It was noticeable that only approximately half of the women 
aged between 45 and 64 generally did not participate in the 
programmes, while in the other age groups this was par-
tially almost two thirds. At the same time, the 45- to 64-year-
olds were the age group with the highest proportion for a 
lower participation in the last 12 months (41.5%). The low 
education group had the highest proportion of women 
who generally did not participate: 66.0% versus 53.8% 
(medium education group) and 52.8% (high education 

2.4 Statistical methods

To answer the questions about the participation or the 
decreased participation, respectively, in prevention and 
health promotion measures, the information from partici-
pants of the COVIMO study was considered descriptively 
and was examined for group differences using the Chi-square 
test. Relative frequencies were reported with 95% confidence 
intervals (95% CI). These are estimated values, the accuracy 
of which can be rated with the help of confidence intervals 
– broad confidence intervals suggest a larger statistical uncer-
tainty of the results. The confidence intervals (CI) were deter-
mined on the Logit scale. A significant difference was 
assumed when the p-value calculated considering the weight-
ing and the survey design was less than 0.05.

The connection between pandemic-related factors and 
a lower participation in prevention and health promotion 
measures was also estimated by means of logistic regres-
sion using odds ratios (OR). The odds ratio indicates the 
factor by which the statistical odds of a lower participation 
in one group is increased compared to a reference group. 
Pandemic-related variables were included in Model 1, and 
an adjustment by sociodemographic variables was addi-
tionally made in Model 2. The following categories were in 
each case used as reference group (Ref.) in the regression 
models: Uncertainty because of a large amount of infor-
mation: Ref.: Not at all/hardly; Comprehensibility of rules: 
Ref.: Clear; Risk group for SARS-CoV-2 infection: Ref.: No; 
Vaccination status: Ref.: Vaccinated; Age group: Ref.: Aged 
18–29, and education group: Ref.: High education group.

The analyses were made using SAS 9.4. To appropriately 
consider the weighting in the calculation of confidence 

28% of participants used 
fewer prevention and health 
promotion measures in 
2020/2021, 7% used them 
just as often, and 2% used 
more. Almost two thirds 
generally did not use these 
measures in general.
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analysis of the factors that might impact a lower participa-
tion in the preventive measures. Of those who indicated 
that they used such programmes, the group with a lower 
participation in the last 12 months was by far the largest. 
In the pandemic years 2020 and 2021, more than three 
quarters of women and men reported a lower utilisation 
compared to approximately one sixth with an unchanged 
participation, and approximately 6% with a higher partici-
pation (Figure 1).

group), respectively. It was also noticeable that in the group 
with a higher participation, the proportion of young women 
aged between 18 and 29 and of women with a high educa-
tion was above average. 

3.2 Factors for a lower participation in prevention and 
health promotion measures

Those participants who indicated that they generally do not 
use such programmes at all were initially excluded for the 

Table 1  
Participation in preventive measures during  

the COVID-19 pandemic 2020/2021 by women 
and men by age and education, relative  

frequency in percent  
(total N=3,998, women n=2,149, men n=1,828)

Source: COVIMO 2021  
(pooled data of waves 3, 4, 6, 7)

Men reported significantly 
more frequently than women 
that they generally do not 
participate in prevention and 
health promotion measures.

Generally no participation 
(n=2,366)

Unchanged participation
(n=313)

Lower participation
(n=1,234)

Higher participation
(n=85)

% (95% CI) % (95% CI) % (95% CI) % (95% CI)
Total (women and men)* 63.1 (60.7–65.5) 6.5 (5.4–7.8) 28.3 (26.1–30.6) 2.1 (1.5–2.9)

Women (total) 56.6 (53.2–60.0) 7.3 (5.7–9.3) 33.6 (30.6–36.8) 2.4 (1.5–3.8)
Age group*

18–29 years 60.5 (49.4–70.6) 7.1 (3.4–14.3) 27.0 (18.2–38.1) 5.3 (1.9–14.3)
30–44 years 62.6 (54.4–70.2) 9.3 (5.5–15.3) 27.1 (20.7–34.7) 1.0 (0.2–3.7)
45–64 years 47.8 (42.7–53.0) 7.4 (4.9–11.1) 41.5 (36.4–46.7) 3.3 (1.8–6.0)
≥65 years 60.0 (55.0–64.8) 5.9 (4.1–8.3) 33.1 (28.6–37.9) 1.0 (0.5–2.0)

Education status (schooling)*

Low education group 66.0 (58.9–72.4) 5.8 (2.9–11.2) 27.8 (22.0–34.4) 0.5 (0.1–1.9)
Medium education group 53.8 (48.2–59.3) 6.3 (4.2–9.4) 37.3 (32.1–42.8) 2.5 (1.2–5.1)
High education group 52.8 (48.0–57.5) 10.2 (7.4–13.8) 33.1 (28.9–37.6) 3.9 (2.0–7.5)

Men (total) 70.0 (66.5–73.2) 5.6 (4.2–7.3) 22.7 (19.7–26.0) 1.8 (1.1–2.7)
Age group
18–29 years 67.8 (56.9–77.0) 5.4 (2.4–11.6) 24.5 (15.9–35.8) 2.4 (0.9–6.1)
30–44 years 73.2 (65.2–79.9) 3.1 (1.4–6.8) 22.7 (16.4–30.6) 1.1 (0.3–3.6)
45–64 years 68.5 (62.9–73.6) 7.2 (4.7–11.1) 22.4 (18.1–27.5) 1.9 (0.9–3.7)
≥65 years 70.7 (64.9–75.8) 5.6 (3.8–8.1) 21.9 (17.2–27.4) 1.9 (0.8–4.4)

Education status (schooling)
Low education group 70.4 (62.4–77.3) 5.8 (3.0–11.2) 21.7 (15.5–29.4) 2.1 (0.8–5.1)
Medium education group 70.0 (63.7–75.6) 5.5 (3.6–8.4) 22.3 (17.1–28.5) 2.2 (1.2–4.2)
High education group 69.1 (64.7–73.2) 5.4 (3.7–7.9) 24.3 (20.6–28.5) 1.1 (0.6–2.1)

CI = confidence interval, * = significant with p<0.05
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This significant difference could not be observed in women. 
Even though individuals who were, based on their informa-
tion about various diseases, assigned to a risk group for 
an infection with SARS-CoV-2 or a severe course of the dis-
ease in the event of contracting COVID-19, more likely to 
report a lower participation than those without risk, but 
the difference was not significant. The same was the case 
with the vaccination status. Even though in the group with 
a lower participation, the group of unvaccinated individu-
als was larger than the group of vaccinated individuals, the 
difference was not significant, neither in women nor in men. 

When examining the association between pandemic- 
related factors and a lower participation in prevention and 
health promotion measures in the last 12 months, sociode-
mographic factors were also considered. It was noticeable 
thereby that proportionately more women of the two higher 
age groups (aged 45–64 and aged 65 and over) indicated 
that they use the measures less than the younger group. 
The same could be observed for the low and medium edu-
cation group, compared to the high education group. How-
ever, the differences are not significant. The distribution of 
the frequencies of the sociodemographic factors was exactly 
the opposite in men. The proportions of the two younger 
age groups (aged 18–29 and 30–44) among those who par-
ticipate less were higher than the proportions of the older 
age group, and the high education group had the highest 
proportion compared to the two other education groups. 
These differences are also not significant (Table 2). 

The regression analyses largely confirmed the bivariant 
results for a lower participation in prevention and health 
promotion measures in the last 12 months during the pan-
demic years 2020 and 2021. As can be seen in Figure 2a, 

Different, pandemic-related factors were used to exam-
ine, which factors could be related with a lower participa-
tion in prevention and health promotion measures in the 
last 12 months (Table 2). Within the group of participants 
who used fewer programmes, the number of people who 
felt ‘not at all/hardly uncertain’ and the ones who felt 
‘somewhat/very uncertain’ was approximately the same, 
that is, there were no significant differences with regard to 
the level of uncertainty on the basis of a large amount of 
information about the pandemic. The situation is different 
with the perceived comprehensibility of the rules relating 
to the pandemic. Men who perceived the existing rules for 
the containment of SARS-CoV-2 to be contradictory (74.1%) 
or to be less clear (82.8%) at the time of the survey, are 
more frequent in the group with a lower participation than 
those who classified the rules to rather be clear (62.1%). 

Figure 1  
Participation in preventive measures during the 

COVID-19 pandemic 2020/2021 by women  
and men in the three population groups,  

which generally participate in such measures, 
relative frequency in percent  

(n=1,632, n=1,038 women, n=586 men)
Source: COVIMO 2021  

(pooled data of waves 3, 4, 6, 7)

Women in the middle age 
group or with medium  
or high education used 
prevention and health 
promotion measures  
more frequently than  
the respective  
comparison groups.
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For men, a similar picture emerges with regard to the 
connection between pandemic-related factors and a lower 
participation in the prevention and health promotion mea-
sures. As can be seen in Figure 3a and 3b, the results for 
men also point towards a possible association in three of 
the examined pandemic-related factors (uncertainty due 
to a large amount of information, risk group for SARS-CoV-2 

the results for women suggest an impact of the four exam-
ined pandemic-related factors. In the regression model, 
which is adjusted by sociodemographic factors (Figure 2b), 
the calculated OR for the pandemic-related factors also 
consistently reach positive values (OR from 1.1 to 1.8), but 
the OR are not significant compared to the respective ref-
erence group. 

A lower participation was 
only associated with the 
pandemic-related factor 
‘perceived comprehensibility 
of the rules against the 
spread of SARS-CoV-2’ 
among men.

Table 2  
Pandemic-related and sociodemographic  

factors in individuals with lower participation 
in preventive measures during the COVID-19 

pandemic 2020/2021 by gender, relative  
frequency in percent* (n=1,632) 

Source: COVIMO 2021  
(pooled data of waves 3, 4, 6, 7)

Women
(n=1,038)

Men
(n=586)

% (95% CI) p-value % (95% CI) p-value
Total 77.6 (72.9–81.6) 75.5 (69.8–80.5)

Pandemic-related factors
Uncertainty due to large amount of information 0.373 0.962

Not at all/hardly uncertain 75.6 (69.6–80.7) 75.6 (68.1–81.7)
Somewhat/very uncertain 79.6 (72.0–85.6) 75.3 (65.6–83.0)

Comprehensibility of the rules 0.313 0.009
Contradictory 83.8 (74.2–90.3) 74.1 (61.8–83.5)
Less clear 75.8 (69.1–81.5) 82.8 (76.1–87.8)
Clear 76.3 (66.8–83.7) 62.1 (48.1–74.4)

Risk group for SARS-CoV-2 infection 0.102 0.405
Yes 81.8 (75.1–87.0) 78.0 (71.0–83.7)
No 74.6 (68.0–80.1) 73.6 (64.6–81.0)

Vaccination status 0.617 0.059
Vaccinated 76.7 (70.6–81.8) 70.0 (62.1–76.8)
Unvaccinated 79.0 (71.4–85.0) 80.4 (71.9–86.8)

Sociodemographic factors
Age group 0.191 0.339
18–29 years 68.4 (50.2–82.3) 76.0 (58.6–87.6)
30–44 years 72.6 (59.7–82.6) 84.7 (71.8–92.3)
45–64 years 79.5 (72.3–85.1) 71.1 (61.0–79.5)
≥65 years 82.8 (77.1–87.3) 74.6 (65.3–82.0)

Education status (schooling) 0.086 0.665
Low education group 81.6 (68.7–89.9) 73.3 (58.3–84.3)
Medium education group 80.9 (73.9–86.3) 74.1 (64.4–82.0)
High education group 70.2 (62.5–76.8) 78.8 (71.6–84.5)

*Based on the population groups that generally participate in such measures; Comparison group: combined proportions of unchanged and higher participation
Bold: Significant with p<0,05, CI = confidence interval
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Figure 2a  
Associations between a lower participation  
in preventive measures during the Corona  

pandemic 2020/2021 and pandemic-related  
factors, women, odds ratios (n=1,038)

Source: COVIMO 2021 (waves 3, 4, 6, 7)

Figure 2b  
Associations between a lower participation  
in preventive measures during the Corona  

pandemic 2020/2021 and pandemic-related  
factors, women, odds ratios, adjusted by  

sociodemographic factors (n=1,038)
Source: COVIMO 2021 (waves 3, 4, 6, 7)
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Figure 3a  
Associations between a lower participation  
in preventive measures during the Corona  

pandemic 2020/2021 and pandemic-related  
factors, men, odds ratios (n=586)

Source: COVIMO 2021 (waves 3, 4, 6, 7)  

Figure 3b 
Associations between a lower participation  
in preventive measures during the Corona  

pandemic 2020/2021 and pandemic-related  
factors, men, odds ratios, adjusted by  

sociodemographic factors (n=586)
Source: COVIMO 2021 (waves 3, 4, 6, 7)
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counselling, then it is even three quarters that participated 
more rarely in measures during the pandemic years 
2020/2021. 

In the population group with a decreased participation, 
various pandemic-related factors were examined with 
regard to an association. Even though differences could be 
observed, significant differences could be found within the 
group of men only for the perceived comprehensibility of 
the rules against the spread of SARS-CoV-2.

4.1 Classification of the results

The relatively high proportion of 36.9% that generally used 
the programmes is noticeable in the analyses in 2020/2021. 
This is more than double compared to the determined fre-
quency for the period between 2008 and 2011 (16.6% in 
the German Health Interview and Examination Survey for 
Adults (DEGS, [17]) or 16.0% in the study German Health 
Update (GEDA) 2009 [26]), respectively, and approximate-
ly four times compared to 1997 to 1999, in which this ques-
tion was raised with the German Health Interview and 
Examination Survey (BGS98) (9.1%, [17]). The results from 
these studies, however, only allow an approximate com-
parison because even though the population itself was sur-
veyed there as well, slightly different formulations of ques-
tions and partly different survey modes were used, and the 
data analyses in these studies partly focused on individuals 
insured by statutory health insurance. However, current 
data from the prevention report of the statutory health 
insurance also point towards an increased utilisation until 
the start of the pandemic. The services of the statutory 
health insurance and the groups of people that are reached 

infection, vaccination status). In the regression model, 
which is adjusted by sociodemographic factors (Figure 3b), 
almost all of the respective OR reached positive values 
between 1.5 and 2.0 (with the exception of the OR of 0.7 of 
the value of ‘uncertainty due to large amount of informa-
tion about the pandemic’), but the OR are not significant 
compared to the respective reference group. In men, how-
ever, the regression calculations confirmed a pandemic- 
related factor, which is already significant in the bivariate 
analyses (Figure 3b): Men who perceived the rules relating 
to the pandemic to be less clear had ‘odds’ that were 
increased 3.3-times of participating less in the measures 
(compared to the group that rated the rules to be clear). 

4. Discussion

In 2020 and 2021, the COVID-19 pandemic resulted in 
wide-scale restrictions in everyday life in Germany, which 
also hampered and temporarily hindered the implementa-
tion and utilisation of prevention and health promotion 
measures. Our analyses show, how this impacted the uti-
lisation of prevention and health promotion for the preven-
tion of non-communicable diseases. 

Almost two thirds of the participants generally did not 
use the measures in the form of, for example, courses, exer-
cises, or counselling in the last 12 months, 7% used the 
programmes to the same extent, and 2% even to an 
increased extent. Just over one quarter decreased the par-
ticipation during that time. Gender, age, and education 
were associated with differences in participation. When 
only looking at the group, which generally uses these mea-
sures in the form of, for example, courses, exercises, or 

Health promotion and 
prevention of non-commu-
nicable diseases should be 
part of contingency planning 
in epidemically significant 
situations. 
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became apparent in studies, which examined the utilisa-
tion of prevention and health promotion at earlier points 
in time [17, 26]. Earlier studies for Germany likewise found 
these age differences in the group of men [26, 29, 31]. The 
health consciousness, which increases with increasing age, 
is also considered to be an explanation here for the utili-
sation, which rises with age [32]. The education differences, 
which were only observed for women, also became appar-
ent in other studies, which found no significant or only 
slight differences between the education groups or social 
status groups, respectively, for men [17, 31]. These are indi-
cations of an interaction between the factors of gender and 
social status with regard to preventive or health-promoting 
behaviour, respectively [31, 33]. 

Three quarters of those who generally used these pre-
vention and health promotion measures, decreased their 
participation during the pandemic in 2020/2021. The 
assumption that the pandemic-related factors examined 
here – uncertainty due to a large amount of corona-related 
information, comprehensibility of the rules for the contain-
ment of the pandemic, belonging to a risk group for a SARS-
CoV-2 infection, vaccination status – are associated with a 
lower participation in the measures, was largely not con-
firmed in our data analysis. This allows drawing the con-
clusion that there are other factors, such as, for example, 
the containment measures, in particular the lockdown, but 
also closure of enclosed spaces that were in place in 
phases, and contact limitations, which led to a smaller 
offered range of such measures. This hindered women 
and men who generally participate in the measures, from 
actually using them during the pandemic. Thus, it failed 
to reach at least vulnerable groups, such as individuals 

by primary prevention and health promotion in different 
settings and at the workplace are reported. Until the 
pre-pandemic year 2019, the proportion of companies/sites 
that have been reached by workplace health promotion 
(BGF) increased approximately 3.5-times since 2010 and 
the number of the other settings that were reached with 
health promotion measures increased about 1.5-times [6, 
p. 51, 71]. A significant proportion of behaviour-related 
measures especially on the topics of physical activity and 
diet were implemented thereby [6]. The expansion of the 
mere individual behaviour-based prevention remained 
approximately at a similarly high level [6, p. 98]. Overall, 
the conclusion based on the presented results that there 
was a further increase in the utilisation of prevention and 
health promotion measures in the form of courses, exer-
cises, or counselling in the last ten years, seems plausible.

The differences relating to the participation frequency 
in 2020/2021, which were observed with the data from the 
COVIMO study, with regard to different sociodemographic 
groups, large coincide with the current state of research 
relating to the utilisation before the pandemic. The differ-
ences between women and men correspond to the insights 
from earlier research [6, 27–30], for example analyses with 
data from the studies DEGS [17] and GEDA [26], which 
found a participation in the prevention and health promo-
tion measures significantly more frequently for women than 
for men [17, 26]. The generally observable higher health 
consciousness of women, and the measures that are gen-
erally not designed to be gender-specific, are considered 
to be cause and explanation for this difference [31]. The 
higher participation in the middle and higher age groups 
that can be observed within the group of women, also 
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known for approximately two decades. In spite of the uti-
lisation, which increased overall during this period, it is 
still more difficult to reach men and people from the low 
education group with prevention and health promotion 
measures for the prevention of non-communicable dis-
eases. This problem, which is referred to as prevention 
dilemma, represents one of the biggest challenges for pub-
lic health in Germany and became even more relevant dur-
ing the COVID-19 pandemic. Socially disadvantaged popu-
lation groups generally have a higher health burden 
caused by non-communicable diseases [37] and were more 
severely affected by SARS-CoV-2 infections [38] and psycho-
social effects [14] over the course of the pandemic. Accord-
ingly, existing socially-induced health inequalities increased 
during the pandemic, which was not only observed in Ger-
many, but also in other countries [39]. For prevention and 
health promotion in Germany, this means offering pan-
demic-specific support on the one hand [15, 16]. The switch 
to or enhancement by digital programmes, respectively, 
can only be one measure thereby [6] because even though 
socially disadvantaged population groups use digital media 
just as frequently as other groups, they benefit less there-
from (third-level digital divide) [40]. In a survey of 98 health 
insurance funds and associations of health insurance funds 
conducted in 2021, they indicated that vulnerable groups 
are difficult to reach and decreasing equal health opportu-
nities due to the pandemic [41]. On the other hand, struc-
tures and conditions should be created, which make it pos-
sible even in times of crisis, such as the pandemic, to 
maintain prevention and health promotion measures. 
These necessary ‘resilient structures for health promotion’ 
need to be organised and equipped so that they provide 

with a social disadvantage who have a higher risk for 
non-communicable diseases, but also for an infection with 
SARS-CoV-2 or a severe course of COVID-19, with these 
health promotion measures.

In our reported results about possible factors, which 
could be associated with a lower participation in health 
promotion measures in the pandemic years 2020/2021, a 
significant association became apparent for the group of 
the men only for the perceived comprehensibility of the 
rules against the spread of SARS-CoV-2. If men perceived 
the rules to be less clear, they used fewer measures. The 
COSMO study was able to show that individuals who are 
more familiar with the current rules, perceive them to be 
less contradictory than individuals who are less familiar 
with them [20]. This could mean that men who were less 
familiar with the rules were more uncertain or had less 
information about how they could have participated in the 
programmes that still existed or in alternatives, for exam-
ple digital programmes, or programmes outdoors. Gender- 
specific differences in the search for health information 
were already known before the pandemic. Men look for 
health information less frequently than women [34, 35]. It 
was shown during the COVID-19 pandemic, for example, 
that men used online media less frequently to look for infor-
mation than women during the lockdown [36]. Gender-spe-
cific differences should be taken into consideration for the 
communication in crisis situations, e.g. for the communi-
cation of pandemic-related information, such as the cur-
rently applicable rules. 

The gender-related and social differences confirmed with 
the COVIMO data for the general participation in preven-
tion and health promotion measures have already been 
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how long ago the interviewed individual got vaccinated. This 
limits the interpretation of the factor of vaccination status 
to a lower participation in the measures because the par-
ticipation was based on the last 12 months.

Last but not least, it is important to point out that, when 
assessing the results, this is a cross-sectional study, and 
that the results represent associations, but cannot reveal 
any causations. In addition, it is important to consider the 
structure of the sample. Only German-speaking individu-
als who could be reached by telephone either on their 
mobile phone or via a landline, were interviewed for the 
COVIMO waves used here. It is thus possible that small 
subgroups, which may be particularly vulnerable, were not 
reached.

The results of the study suggest additional need for 
research. With regard to a lower participation in the mea-
sures, the pandemic-related factors examined in this study, 
which did not reveal any significant differences with very 
large confidence intervals, should be examined once again 
in larger samples. Additional pandemic-related factors 
could be used thereby. These include structural determi-
nants, for example the availability of programmes, but also 
individual factors, such as the risk perception and the atti-
tude towards and the handling of SARS-CoV-2 protective 
measures. They were used, for example, in the COSMO 
study [23], but could not be examined here. For the future 
communication under pandemic conditions, it would also 
be important to know, how these determinants need to be 
worded in a target group-specific manner, in order to moti-
vate especially population groups with a higher risk for 
non-communicable diseases to utilise prevention and 
health promotion measures even during a crisis situation. 

for creativity and flexibility in order to cope with unforesee-
able conditions [6, p. 14, 41] and simultaneously promote 
the equal health opportunities [42]. For future protective 
measures in the COVID-19 pandemic, other epidemics, or 
social crises, this means planning health promotion and 
prevention for non-communicable diseases alongside the 
development of the containment measures, and taking 
social determinants in terms of the health-in-all-policies 
approach into consideration [43].

4.2 Strengths and weaknesses

The presented results are not only the first set of data con-
cerning the utilisation of prevention and health promotion 
measures during the pandemic in 2020/2021, but general-
ly the first set of data in a long time concerning the partic-
ipation of adults in these programmes from the population’s 
perspective. The analyses provide important information 
about the extent of the measures in the pandemic years 
2020/2021 and take the significance of sociode mographic, 
but also of pandemic-related factors, into consideration. 

When interpreting these results, it is important to take 
into consideration that the survey period was from 17.3.2021 
until 18.8.2021 and thus covered a relatively large time 
period. Due to the fact that the participants were to base 
their response relating to the participation in prevention 
and health promotion measures on the last 12 months, it 
becomes clear that the participants based their responses 
on different periods. With regard to the course of the pan-
demic, these were periods with varying degrees of restric-
tions. It is also important to keep in mind that the vaccina-
tion status used in the analyses does take into consideration, 
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How has body weight changed since the beginning of the  
COVID-19 pandemic?
Abstract
Background: Measures for containing the COVID-19 pandemic in 2020 and 2021 resulted in drastic changes in physical 
activity and dietary habits that also impacted body weight. 

Methods: The representative study German Health Update (GEDA 2021) includes self-reported information about body 
weight and body height for adults aged 18 years and older (n=2,985) from July to October 2021. In addition, the study 
asked about changes in body weight since the beginning of the COVID-19 pandemic. 

Results: For 59% of participants, body weight has not changed since the beginning of the COVID-19 pandemic, 26% 
report weight gain, and 15% report weight loss. Younger people indicate weight gain more often than older people, and 
individuals with obesity report weight gain more often than individuals without obesity. 1.5 years after the beginning of 
the COVID-19 pandemic, the average weight change within the population is approximately +0.34kg.

Conclusions: The effects of restrictions in everyday life with regard to the possible negative impacts on body weight 
should be given greater consideration and should be monitored in the future.

  WEIGHT CHANGE · WEIGHT GAIN · COVID-19 PANDEMIC · ADULTS · GEDA 2021

Introduction 
The measures for containing the COVID-19 pandemic in 
2020 and 2021 resulted in drastic changes in the lifestyle 
and wellbeing of many people. There are indications that 
changes in physical activity and dietary habits manifest in 
the course of the COVID-19 pandemic and lead to weight 
changes [1–3]. Initial results from Germany from survey 
data for adults were available in September 2020. At that 
time, approximately 1,000 parents between the ages of 20 
and 65 with children up to the age of 14 were asked about 
weight changes since the beginning of the COVID-19 pan-
demic. 27% indicated having gained weight since the 

beginning of the COVID-19 pandemic [4]. An evaluation of 
the study German Health Update (GEDA 2019/2020-EHIS) 
showed an increase of the average body weight by 1.1kg 
and an increase of the average BMI by 0.5kg/m² [5] in a 
comparison between the pre-pandemic period April to 
August 2019 and April to August 2020. A more recent eval-
uation suggests that this increase did not continue after 
October 2020 [6]. In such a population-wide observation, 
individual changes of weight gain and of weight loss bal-
ance each other out to some extent. Therefore, an analysis 
will be made here, based on survey data across Germany, 
to find out which groups of people have been affected by 
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weight changes since the beginning of the COVID-19 pan-
demic, and how many kilograms they have gained or lost. 
The data for this was acquired between July and October 
2021, and thus approximately 1.5 years after the beginning 
of the COVID-19 pandemic. 

Indicator
The German Health Update (GEDA) is a cross-sectional 
survey of the residential population living in Germany, which 
has the objective of describing the state of health, the health 
care, and the health behaviour, and of capturing demograph-
ic and socioeconomic determinants. GEDA 2021 is a tele-
phone survey of people aged 16 years and older. 

From July to October, participants were asked about 
body height and weight, and the body mass index (BMI, 
kg/m²) was calculated from this information. In addition, 
the question ‘Has your body weight changed since the 
beginning of the Corona pandemic, thus since March 
2020?’ was asked. The response options were: ‘Yes, I gained 
weight”, ‘yes, I lost weight’, and ‘no, remained the same’. 
Participants who reported weight gain or loss were then 
asked for an estimate in kg (question: ‘Approximately how 
many kilograms?’). 

The analyses are based on information from 2,985 par-
ticipants aged 18 years and older. Valid information relat-
ing to weight changes during the pandemic is available 
for 2,965 individuals. Evaluations relating to the average 
weight change in kilograms are based on valid informa-
tion from 2,944 individuals who report a weight gain or 
loss (n=1,114). Individuals whose body weight remained 
the same (n=1,830) are assigned the value 0kg for the 
weight change. 

Prevalence was reported with 95% confidence intervals 
(95% CI) by gender (women, men) [7], age group (aged 18–29, 
aged 30–44, aged 45–64, ≥65 years of age) and education 
group (International Standard Classification of Education, 
ISCED: Low, medium, high education group) [8], and mean 
values (M) were identified with 95% CI. In a multinomi-
nal logistic regression (outcome: gain/loss, reference: 
same/stable weight), gender, age, education, and obesity 
(BMI≥30kg/m²) were included, and odds ratios (OR) were 
calculated as effect estimates with 95% confidence inter-
vals (95% CI). An OR can be interpreted as the factor, by 
which the odds of an event increases (here, e.g., weight 
gain), when being exposed to the risk factor. Only partici-
pants with valid values in all variables (n=2,909) are taken 
into consideration for the regression analysis. 

To correct deviations of the sample from the population 
structure, the analyses were performed using a weighting 
factor. First of all, a design weighting was performed for 
the various selection probabilities (mobile service and land-
line) as part of the data weighting. Then, an adaptation to 
the official population numbers was made based on age, 
sex, federal state, district type (as of: 31.12.2020), and edu-
cation (microcensus 2018). All analyses were performed 
using SAS 9.4. A significant difference between the groups 
is assumed when the p-value, which is calculated in con-
sideration of the weighting and of the survey design, is less 
than 0.05.

Results and discussion
Almost 60% of the participants indicate that their body 
weight remained the same since the beginning of the 
COVID-19 pandemic, 26.2% report weight gain, and 14.5% 

GEDA 2021  
Sixth follow-up survey of the German Health 
Update

Data holder: Robert Koch Institute 

Objectives: Provision of reliable information on 
the health status, health behaviour and health 
care of the population living in Germany and 
their changes in the course of the SARS-CoV-2 
pandemic.

Study design: Cross-sectional telephone survey 

Population: German-speaking population aged 
16 years and older living in private households 
that can be reached via landline or mobile phone 

Sampling: Random sample of landline and 
mobile telephone numbers (dual-frame 
method) from the ADM sampling system 
(Arbeitskreis Deutscher Markt- und Sozial-
forschungsinstitute e.V.) 

Sample size: 5,030 respondents

Study period: July 2021 to December 2021

GEDA survey waves: 
 � GEDA 2009
 � GEDA 2010
 � GEDA 2012
 � GEDA 2014/2015-EHIS
 � GEDA 2019/2020-EHIS
 � GEDA 2021

Further information in German is available at 
www.geda-studie.de

https://www.geda-studie.de
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remained the same, among 39.1% of those who indicate 
weight gain, and among 13.1% of those who indicate 
weight loss (Table 1).

The multinominal regression analysis shows a higher 
odds ratio for women to have gained body weight since 
the beginning of the COVID-19 pandemic. In addition, age 
is a further determinant for a weight change: The younger 
the individuals, the higher the odds ratio of weight gain. It 
also is observed that people in the youngest age group 
compared to those aged 65 years and older indicate weight 
loss more frequently. Obesity is associated with a higher 
odds ratio for weight gain (Table 2). 

report weight loss. There were no statistically significant 
differences between men and women or between educa-
tion groups. Significant differences can be observed with 
age and the BMI. Older people report unchanged body 
weight more often than younger people. In contrast, young-
er people indicate weight gain more often than older peo-
ple. This is also observed among middle-aged groups. On 
average, those with unchanged weight are eight years old-
er than those with weight gain. With 27.3kg/m2 among 
participants who indicate weight gain, the average BMI is 
significantly higher compared to those who report weight 
loss (25.5kg/m2) or stable weight (25.3kg/m2). Obesity is 
present among 47.8% of those whose body weight 

Table 1 
Subjective change of body weight since the 

beginning of the COVID-19 pandemic  
(N=2,965, n=1,421 women, n=1,544 men)  

by gender, age, education, and body mass index
Source: GEDA 2021

Stable weight Weight gain Weight loss p-value*

n=1,830 n=747 n=388
% (95% CI) % (95% CI) % (95% CI)

Total 59.3 (56.5–62.0) 26.2 (23.8–28.7) 14.5 (12.6–16.7) <0.0001
Gender 0.0724

Women 56.2 (52.4–59.9) 27.5 (24.2–31.1) 16.3 (13.5–19.5)
Men 62.3 (58.3–66.2) 24.9 (21.6–28.6) 12.8 (10.3–15.8)

Age (years, M) 54.4 (52.9–55.9) 46.3 (44.4–48.3) 49.4 (46.2–52.7) <0.0001
Age group <0.0001
18–29 years 46.5 (38.2–55.0) 35.1 (27.6–43.5) 18.4 (12.4–26.5)
30–44 years 53.3 (47.2–59.4) 30.7 (25.4–36.7) 15.9 (11.9–21.1)
45–64 years 61.5 (57.2–65.6) 27.4 (23.7–31.3) 11.2 (8.7–14.2)
≥65 years 69.4 (65.1–73.5) 15.5 (12.5–18.9) 15.1 (12.1–18.7)

Education status 0.3023
Low education group 66.2 (57.1–74.2) 20.3 (13.8–28.8) 13.5 (8.4–20.8)
Medium education group 57.6 (53.9–61.2) 27.3 (24.1–30.7) 15.2 (12.6–18.1)
High education group 59.0 (55.3–62.6) 27.1 (24.0–30.5) 13.8 (11.1–17.1)

BMI (kg/m2, M) 25.3 (25.0–25.6) 27.3 (26.7–27.8) 25.5 (24.8–26.2) <0.0001
Obesity (BMI≥30kg/m2) 47.8 (41.2–54.5) 39.1 (32.7–45.9) 13.1 (9.3–18.1) <0.0001

* p-value: group differences 
CI = confidence interval, M = mean, BMI = body mass index

59% of participants indicate 
that their body weight 
remained the same since the 
beginning of the COVID-19 
pandemic, 26% report 
weight gain, and 15% report 
weight loss.
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increased sedentary activities and less physical activity [9]. 
With regard to the development of the body weight, the 
odds ratio for weight gain was increased especially for 
younger people and individuals with obesity. 

A placement of the available results of the study in the 
existing national and international literature on weight 
change since the beginning of the COVID-19 pandemic is 
only possible to a very limited extent because not only the 
times of the survey and thus also associated different infec-
tion dynamics and restrictions in everyday life vary greatly 
across individual countries, but also because survey meth-
ods and the wording of questions differ as well. In addition, 
the methodological quality of the studies is very heteroge-
neous and the validity may be limited due to lack of repre-
sentativeness (e.g. selected samples in social media). 
Moreover, many studies – such as this GEDA 2021 study 
– are cross-sectional studies, which ask retrospectively 
about weight changes in the beginning of the COVID-19 
pandemic, and this information can be biased by personal 
recollection. 

A rapid review analysed the impact of the containment 
and quarantine measures on modifiable cardiovascular risk 
factors within populations and draws the conclusion that 
at least one fourth of adults reports weight gain [1]. In an 
online survey conducted in April 2020 in the USA, 27.5% of 
participants also indicated weight gain, even 33.4% among 
individuals with obesity [10], a magnitude, which was also 
found in this GEDA 2021 study. In a representative online 
survey in April 2021 among adults between the ages of 18 
and 70 years in Germany, 48% of participants indicated no 
weight change, 39% indicated weight gain, and 11% indi-
cated weight loss since the beginning of the COVID-19 pan-

The average weight change within the population since 
the beginning of the COVID-19 pandemic is +0.34kg (95% 
CI: 0.07–0.61). Among those who have indicated weight 
gain since the beginning of the COVID-19 pandemic, the 
average weight gain is 5.3kg (95% CI: 4.8–5.8). Those who 
report weight loss, have lost 7.0kg (95% CI: 6.3–7.7) on 
average. 

The GEDA 2021 study provides population-based sur-
vey data from July to October 2021 on the subjective weight 
change, which, in retrospect, includes a period of approx-
imately 1.5 years since the beginning of the COVID-19 pan-
demic. During that time, temporary containment measures 
led to long-lasting restrictions in everyday life, such as 

Table 2 
Multinominal logistic regression for weight 

change◊. Odds ratios by gender, age,  
education, and body mass index  
(n=1,510 women, n=1,399 men)

Source: GEDA 2021

Weight gain Weight loss
OR (95% CI) OR (95% CI)

Gender
Women 1.33 (1.02–1.75)* 1.38 (0.98–1.96)
Men 1.0 1.0

Age group
18–29 years 4.16 (2.61–6.63)** 1.88 (1.05–3.37)*

30–44 years 2.74 (1.86–4.03)** 1.47 (0.94–2.29)
45–64 years 1.95 (1.40–2.71)** 0.86 (0.58–1.26)
≥65 years 1.0 1.0

Education status
Low  
education group

1.0 1.0

Medium  
education group

1.61 (0.95–2.71) 1.38 (0.77–2.47)

High  
education group

1.64 (0.96–2.78) 1.30 (0.71–2.38)

Obesity  
(BMI≥30kg/m2)◊◊

2.52 (1.79–3.55)** 1.25 (0.80–1.96)

* p<0.05, ** p<0.001
◊ reference=category ‘stable weight’
◊◊ reference=no obesity
OR = odds ratio, CI = confidence interval, BMI = body mass index

Younger people report  
weight gain more often  
than older people.
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on the health of the population cannot be ruled out. For 
example, weight gain in women between the ages of 40 
and 55 is associated with significantly higher odds of mul-
timorbidity [16]. 

Even though only subjective estimates considering 
changes in body weight are available in the GEDA 2021 
study, and comparatively acquired data from the pre-pan-
demic period is missing, the results represented here show 
that restrictions in everyday life caused by the COVID-19 
pandemic have possibly influenced the body weight in the 
last 1.5 years. Certain population groups, such as younger 
people and individuals with obesity, were affected more 
frequently by weight changes. In the long run, (persistent) 
weight gain can go hand in hand with health risks and other 
non-communicable diseases, which are associated with 
overweight and obesity. This is why the effects of restric-
tions in everyday life should be given greater consideration 
with regard to the possible negative impacts on body weight 
and should be monitored in the future.
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demic [11]. A repeated survey in May/June 2022 showed 
that 49% of participants had no change in weight, 35% 
reported weight gain, and 15% reported weight loss since 
the beginning of the COVID-19 pandemic [12]. With 15%, 
the proportion of those who reported in GEDA 2021 after 
1.5 years having lost weight is identical, and the proportion 
without weight changes is significantly greater with 59%. 
The nu3 Corona study, which was conducted in April 2020 
[13], already showed that younger people indicate weight 
gain more frequently than older people. Individuals between 
the ages of 35 and 44 years reported weight gain most fre-
quently (29%), in the online survey from April 2021 it was 
individuals between the ages of 30 and 44 years [11]. The 
fact that individuals with obesity report weight gain signif-
icantly more frequently was also the result of an online sur-
vey in the USA [10]. In GEDA 2021, the average weight gain 
since the beginning of the COVID-19 pandemic was 340g. 
This is thus slightly higher than the average weight gain per 
year, observed in a longitudinal evaluation of cohort stud-
ies in Germany between 1994 and 2007. At that time, the 
average weight gain within the general population between 
the ages of 45 and 64 was 250g in men, and 240g in women 
[14]. The change is similar to the one already described ear-
lier for Western countries in the period between mid- 
November and mid-January [15]. A weight gain of 340g in 
just under 1.5 years is probably clinically insignificant, but 
there are substantial deviations from this average value. 
Among those who indicate weight gain or loss, respectively, 
the average change of +5kg or -7kg, respectively, lies within 
the range of the online survey from April 2021 and May/
June 2022 [11, 12]. If these weight changes observed since 
the beginning of the COVID-19 pandemic continue, impacts 

People with obesity report 
weight gain more often than 
people without obesity.

The average weight change 
within the population around 
1.5 years after the beginning 
of the COVID-19 pandemic  
is +0.34kg.
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