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Abstract

Background: Sedentary behaviour is increasingly perceived as a risk factor for the development of diseases and for
increased mortality. In particular, increased time spent sitting in combination with low physical activity seems to have
negative health consequences.

Methods: In the nationwide cross-sectional study German Health Update (GEDA 2019/2020-EHIS), the indicator ‘sitting’
was captured by the self-report of the participants.

Results: For at least eight hours a day, 16.7% of women and 22.3% of men sit: Men more often than women, younger
persons more often than older persons and the proportion increases significantly from the low to the high education
group. Similarly, about one fifth of adults in Germany sit for at least four hours a day and do not engage in physical
activity in their leisure time.

Conclusion: The results indicate that preventive measures are needed to reduce time spent sitting and increase physical
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activity.

W SITTING - PHYSICAL INACTIVITY - ADULTS - HEALTH MONITORING

Introduction

In recent years, sitting as a risk factor for the development
of diseases has increasingly come into scientific and
media focus. In this context, the term ‘sitting’ refers to
activities performed while sitting or lying down when
awake, which are associated with low energy consump-
tion [1]. If the metabolic equivalent (MET) is used to com-
pare energy consumption in different activities, the value
for sitting behaviour is <1.5 MET (for classification: 1 MET
corresponds to the energy consumption while resting and
7 METs correspond on average to the energy consump-
tion while jogging) [2]. The negative health consequences

of physical inactivity, which describes insufficient physical
activity in terms of not reaching physical activity recom-
mendations, have been known for some time [3]. Studies
on the negative health effects of sitting, on the other hand,
are a relatively new area of research. However, it is already
clear that long periods of time spent sitting are associated
with an increased likelihood of frailty and physical impair-
ments, as well as depression and are also linked to low
health-related quality of life and cognitive performance
[4]- The risk of health hazards seems to increase with
longer time spent sitting. In addition, it appears that the
negative health effects of sitting can be at least partially
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GEDA 2019/2020-EHIS

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: 23,001 respondents
Study period: April 2019 to September 2020

GEDA survey waves:

» GEDA 2009

GEDA 2010

GEDA 2012

GEDA 2014/2015-EHIS
GEDA 2019/2020-EHIS

vVYvyVvyy

Further information in German is available at
www.geda-studie.de
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compensated for by increased physical activity [5, 6]. For
example, in a meta-analysis, persons who sat at least eight
hours a day were 32% more likely to die from cardiovas-
cular disease than persons who sat less than four hours
a day [6]. However, this association could only be demon-
strated for persons with low physical activity, while per-
sons with high physical activity (at least 60 minutes of
moderate to vigorous activity per day), which is well above
current physical activity recommendations and a high
amount of sitting time did not show increased mortality.
Currently, there is not enough data to make specific rec-
ommendations on maximum time spent sitting per day,
nor to describe the amount of physical activity needed to
possibly mitigate negative health effects [3]. What is clear,
however, is that increased time spent sitting in combina-
tion with very low physical activity in particular have neg-
ative health consequences. In a review article, for example,
the risk of premature death is described as moderate to
high, if persons sit for at least four hours a day and at the
same time moderate to vigorous physical activity is less
than five minutes a day [7].

Indicator
The German Health Update (GEDA) is a nationwide
cross-sectional survey of the resident population living in
Germany. The fifth follow-up survey, GEDA 2019/2020-
EHIS, took place between April 2019 and September 2020.
The indicator ‘sitting’ was captured in GEDA 2019/2020-
EHIS by self-reporting by participants in a telephone survey
using a fully structured questionnaire (Computer Assisted
Telephone Interview, CATI). The question was taken from
the Global Physical Activity Questionnaire (GPAQ) and

read: ‘How much time do you spend sitting or resting in
an ordinary day?’ [8]. The introduction pointed out that sit-
ting or resting at work, at home, during transport or with
friends should be considered and examples were given
(sitting at a desk, sitting with friends, driving a car, bus or
train, reading or watching TV). Time spent sleeping should
be excluded. The response categories were: Less than four
hours per day/four hours to less than six hours per day/six
hours to less than eight hours per day/eight hours to less
than ten hours per day/ten hours to less than twelve hours
per day/twelve hours per day and more. For the analysis, a
variable with four categories was formed, for which the
high three response categories were combined into ‘At least
eight hours per day’.

The indicator ‘sitting’ is presented stratified by gender,
age and educational status (International Standard Clas-
sification of Education, ISCED [9]).

In addition, based on Dunstan et al. [7], an indicator
was formed that shows persons who sit for at least four
hours a day and do not engage in any moderate to vigor-
ous physical activity in their leisure time (this can be sport,
fitness or other physical activities). A more detailed descrip-
tion of the indicator of leisure time physical activity can be
found in the GEDA Dashboard [10].

The analyses are based on data from 22,560 participants
aged 18 years and older (11,863 women, 10,638 men, 59
persons with a different or no gender identity [11]) with
valid information on sitting. The data of 11,775 women and
10,561 men were included for the analyses on sitting and
physical activity during leisure time.

To correct for deviations of the sample from the popu-
lation structure, the analyses were performed applying a
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Men sit at least eight hours
a day more often than
women (22.3% vs. 16.7%).
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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
based on age, sex, federal state, and district type (as of 31

December 2019). In addition, it is adjusted to the educa-

tion distribution in the Microcensus 2017 according to the
International Standard Classification of Education (ISCED
classification) [12].

In this article, prevalences are reported with 95% con-

fidence intervals (95% Cl). A significant difference is
assumed if the p-value calculated, taking into account the
weighting and the survey design, is smaller than o.0s.

A detailed description of the GEDA 2019/2020-EHIS
methodology can be found in the article German Health
Update (GEDA 2019/2020-EHIS) — Background and
methodology in issue 3/2021 of the Journal of Health
Monitoring [13].

Results and discussion

33.1% of women and 27.5% of men sit for less than four
hours a day. Particularly high times spent sitting of at least
eight hours a day were reported by 16.7% of women and
22.3% of men (Table 1). This means that men achieve this

high level of time spent sitting more often than women.

The higher the age, the less often women and men sit for
at least eight hours a day, a clear difference can be seen
between the age groups 18 to 64 years and 65 years and
older. For example, while 25.4% of 18- to 29-year-old women
sit for at least eight hours a day, the proportion is 7.5% for
the over 65 age group (Table 1). In addition, women aged
30 to 44 years are more likely to sit less often (less than

four hours a day) than women in other age groups. For
men, there is no clear age effect in the group of those who
sit the least.

From the low to the high education group, the propor-
tion of adults who sit at least eight hours a day increases
significantly. In particular, among 18- to 29-year-old women
and men in the high education group, the proportion with
a sitting time of at least 8 hours a day is high at 35.4% and
39.8% respectively (Table 1). If the differences in sitting
between the education groups are stratified by age, it
becomes clear that these differences do not exist among
women aged 65 and older.

The proportion of persons who sit for at least four hours
a day and do not engage in physical activity in the leisure
time is 22.6% for women and 24.3% for men (Figure 1).
With increasing age, this proportion increases for both
women and men. In the over 65 age group, about one-third
sit for at least four hours a day and are not physically active
in their leisure time.

About one fifth of adults achieve high times spent sit-
ting, which, assuming eight hours of sleep, account for at
least half of the waking time. According to current studies,
this group would need to have at least 60 minutes of mod-
erate to vigorous physical activity per day to avert negative
health effects due to sitting [6, 14].

However, current data show that the majority of mod-
erate to vigorous physical activity in the adult population
does not even meet the recommended minimum of 150
minutes per week [15], so that sufficient compensation for
the time spent sitting cannot be assumed. Older persons
are less likely to spend high amounts of time sitting than
younger persons, but older persons are also less likely to
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Table 1 Sitting

Time spent sitting by sex, age and education Less than four Four to less than six |  Six to less than eight At least eight
(n=11,863 women, n=10,638 men) hours per day hours per day hours per day hours per day

Source: GEDA 2019/2020-EHIS % (95% Cl) % (95% Cl) % (95% €l % (95% ClI)

Total 304  (29.5-31.3) 334 (32.4-34.3) 16.8  (16.1-17.5) 19.5  (18.7-20.3)

Women 331 (31.8-34.4) 342  (32.9-35.5) 161 (15.2-17.1) 167 (15.7-17.7)

18-29 years 239  (20.3-27.8) 31,5 (27.6-35.6) 19.3  (16.5-22.4) 254 (21.9-29.2)

Low education group 339  (24.2-45.2) 312 (21.8-42.3) 15.3 (9.6-23.5) 19.6  (12.4-29.6)

Medium education group 23.6  (19.1-28.8) 339  (28.8-39.5) 19.0  (15.4-23.7) 235  (19.1-28.6)

High education group 15.6  (10.8-21.9) 246 (19.2-31.0) 245  (18.9-31.0) 354  (28.7-42.6)

30-44 years 38.7 (35.6-42.0) 27.1  (24.4-30.0) 140  (12.2-16.1) 20.1  (17.9-22.6)

Low education group 57.0 (44.2-69.0) 18.8  (10.8-30.6) 9.0" (3.9-19.1) 15.2 (8.5-25.7)

Medium education group 404  (36.2-44.7) 30.7  (26.8-34.9) 11.5 (9.2-14.3) 174 (14.5-20.8)

High education group 27.6  (24.5-30.9) 243 (21.2-27.7) 20.7  (17.8-23.8) 274  (24.1-31.0)

18- to 64-year-old women 45-64 years 332 (31.2-35.2) 324 (30.4-34.4) 16.3  (14.9-17.9) 18.1  (16.7-19.6)
(PRS Low education group 38.6  (31.4-46.3) 37.8  (30.7-45.5) 13.7 (9.3-19.9) 9.9 (6.2-15.3)

and men sit SIgmﬁcantIy Medium education group 33,5  (31.1-35.9) 324 (30.1-34.8) 15.8  (14.1-17.7) 183 (16.5-20.3)
more often for at least eight High education group 28.5  (26.3-30.9) 28.4  (26.3-30.7) 19.8  (18.0-21.8) 233 (21.3-25.4)
=65 years 333 (31.2-35.6) 43.4  (41.0-45.8) 15.7  (14.0-17.6) 7.5 (6.2-9.1)

hours per day than older Low education group 33.5  (28.5-38.8) 40.6  (35.1-46.2) 17.2  (13.3-22.0) 8.8 (5.8-13.0)
women and men. Medium education group 329  (30.5-35.3) 449  (42.3-47.5) 152 (13.3-17.2) 7.1 (5.8-8.6)
High education group 33.7  (31.0-36.6) 45.5  (42.7-48.4) 144 (12.5-16.6) 6.3 (4.9-8.1)

Men 27.5  (26.2-28.8) 326 (31.3-34.0) 17.6 (16.6-18.7) 223 (21.1-23.5)

18-29 years 23.6  (20.5-27.1) 29.0  (25.6-32.6) 206 (17.8-23.7) 26.7  (23.7-30.0)

Low education group 22.1  (16.0-29.6) 269  (20.1-35.7) 28.7  (21.3-37.4) 223 (16.5-29.5)

Medium education group 253 (21.0-30.1) 323 (27.7-37.3) 173 (14.1-20.9) 251 (21.1-29.7)

High education group 19.5  (15.0-24.9) 20.1  (15.6-25.4) 20.6  (16.1-26.0) 39.8  (34.0-46.0)

30-44 years 29.8  (26.7-33.0) 26.5 (23.6-29.5) 17.0  (14.8-19.6) 26.7  (24.2-29.5)

Low education group 37.0 (25.8-49.8) 289  (18.9-41.5) 17.6" (9.7-29.9) 16.5" (9.0-28.1)

Medium education group 350 (30.5-39.8) 29.4  (25.2-33.9) 15.5  (12.4-19.7) 202 (16.9-23.9)

High education group 18.0  (15.3-21.0) 215 (18.7-24.5) 19.2  (16.5-22.2) 413 (37.7-45.0)

45-64 years 282 (26.1-30.4) 30.6  (28.5-32.8) 16.2  (14.6-17.8) 25.0  (23.1-27.1)

Low education group 35.8  (26.9-45.9) 309  (22.1-41.3) 9.9" (5.4-17.7) 233 (15.5-33.5)

Medium education group 31,1 (28.1-34.2) 324 (29.4-35.6) 144 (12.2-16.8) 222 (19.5-25.7)

High education group 19.9  (18.0-21.9) 27.5  (25.4-29.8) 215 (19.6-23.5) 3.1 (28.9-33.3)

=65 years 27.1  (24.8-29.5) 448  (42.1-47.4) 18.1  (16.2-20.3) 10.0 (8.4-11.9)

Low education group 25.8  (16.9-37.1) 349  (24.8-46.7) 235 (14.8-35.3) 15.8" (8.3-28.0)

Medium education group 29.5  (26.2-33.1) 45.7  (41.9-49.5) 17.0  (14.4-20.0) 7.8 (6.0-10.0)

High education group 242 (22.1-26.4) 45.7  (43.3-48.2) 18.3  (16.4-20.4) 11.8  (10.2-13.5)

Cl=confidence interval, “ n<15
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Figure 1

Proportion and 95% confidence intervals of
women and men with at least four hours of
daily time spent sitting and no leisure time
physical activity by age

(n=11,775 women, n=10,561 men)

Source: GEDA 2019/2020-EHIS

Among 18- to 64-year-old
women and men in the

high education group, the
proportion with a sitting time
of at least 8 hours a day is
significantly higher than in
the low education group.
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18-29 3044  45-64 =65 Total 18-29

be moderately to vigorous physically active [15], so that time
spent sitting of more than four hours a day are probably
not compensated by this group.

Higher time spent sitting of men compared to women
and a decrease of high time spent sitting with age are also
reported in a current report of the Deutsche Krankenver-
sicherung (DKV-Report 2021) [16]. Based on data from the
GEDA study, it could be shown that persons in the high
education group perform sedentary activities in the work
context more often compared to those in the low educa-
tion group [17]. Data from DKV-Report 2021 confirms a
higher proportion of sitting while working among the higher
educated and can at least partially explain the higher time
spent sitting of this group.

Based on the reported data, it is not possible to deter-
mine which activities were performed while sitting. However,
this information would be helpful for assessing the health
risk due to sitting. For example, sitting while watching tele-
vision is associated with an increased health risk, which can
probably be attributed to unfavourable snacking behaviour
during this time and relatively few interruptions in time spent
sitting [5]. Moreover, depending on the activity while sitting,

Men

3044  45-64 =65 Total
Age group (years)

different preventive measures are needed to reduce or
shorten the time spent sitting.

The available data on sitting was collected for the first
time in the GEDA 2019/2020-EHIS study and allows the
description of time spent sitting at the population level.
In the interpretation, it should be taken into account that
an influence on the results due to self-reporting cannot
be excluded. In the context of a validation study, the valid-
ity of the question used on sitting was described as mod-
erate [18]. It should also be noted that when the time spent
sitting is presented in combination with physical activity,
only leisure time physical activity was considered but not
work-related physical activity or transportation from place
to place. The data collection includes the time before as
well as the beginning of the COVID-19 pandemic in Ger-
many. Researchers assume that the necessary measures
to control the COVID-19 pandemic have led to a signifi-
cant decrease in physical activity and an increase in sit-
ting [19]. Possible changes in sitting behaviour due to the
pandemic may be reflected in this data, but due to the
query of the usual time spent sitting — and the individual
view of when an exceptional situation becomes a habit —
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22.6% of women and
24.3% of men sit at least
four hours a day and do

not engage in physical
activity in their leisure time.
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cannot be differentiated for the period before and during
the pandemic.

Even if there are still uncertainties as to which recom-
mendation is suitable for the ‘optimal’ limitation of time
spent sitting, it is becoming apparent that a considerable
part of the adult population in Germany endangers their
own health due to long times spent sitting and insufficient
physical activity. Therefore, preventive measures to reduce
time spent sitting are urgently needed. Multi-component
interventions that include a combination of knowledge
transfer and physical activity-friendly environmental design,
such as offering height-adjustable desks at the workplace
and reminders to take movement breaks at work, during
leisure time and during transport through digital devices,
are possible approaches [20, 21].
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Note

The dashboard ‘German Health Update - GEDA 2019/2020’
features more than 40 health indicators in the areas of health
behaviour, health care, health status, physical and mental
health. These can be selected according to gender, age, edu-
cation and federal state. The health indicator physical activ-
ity, for example, can be found under the category health
behaviour. The dashboard is only available in German.
Further information: www.rki.de/geda-dashboard
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