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Health situation of adults in Germany
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Health situation of adults in Germany — Results for selected
indicators from GEDA 2019/2020-EHIS

Abstract

In this article, we examine selected health indicators for the adult population aged 18 years and older in Germany
(n=22,708) from the German Health Update (GEDA 2019/2020-EHIS) conducted between April 2019 and September

2020. These indicators include those of self-assessed health and depressive symptoms as well as chronic physical
diseases and conditions. In young adulthood (18 to 44 years), over 80% of participants report good or very good subjective
health. During this phase of life, most chronic diseases and conditions are rare, although allergies are frequent, and

bronchial asthma and depressive symptoms are not uncommon. From mid adulthood (45 years and older), there is a

gradual increase in the prevalence of chronic diseases such as cardiovascular disease, diabetes, chronic obstructive

pulmonary disease and osteoarthritis. Over 60% of older adults (65 years and older) report a chronic disease or long-

term health problem, while only half continue to report good or very good subjective health. During this stage of life,

allergies and depressive symptoms become less prevalent. For some diseases, there are also differences according to

gender and level of education. This article demonstrates the high public health relevance of age-associated chronic

physical diseases and health related limitations in everyday life in an ageing society as well as the need to provide care

for certain health conditions already in young adulthood.

L SUBJECTIVE HEALTH - DEPRESSIVE SYMPTOMS - CHRONIC DISEASES - HEALTH MONITORING

1. Introduction

As a population-representative health survey of the adult
population in Germany, the German Health Update (GEDA)
is an important component of continuous health monitor-
ing at the Robert Koch Institute (RKI) [1]. Since 2014/2015,
the questionnaire of the European Health Interview Survey
(EHIS), which is conducted every five years to assess the
health situation of the population aged 15 years and older,
has been incorporated into GEDA [2]. The GEDA part on

health problems and diseases focuses on self-assessed
general health, health disorders and the resulting limita-
tions in everyday life as well as mental health and common
non-communicable diseases. The reason for this focus lies
in the fact that chronic conditions and non-communicable
diseases and their risk factors dominate morbidity and
mortality in European countries and interact with the per-
sistent threat from infectious diseases [3]. For example, the
widespread prevalence of non-communicable diseases, mul-
timorbidity and frailty in the population has contributed
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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
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Further information in German is available at
www.geda-studie.de
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to the severe health consequences of the current global
COVID-19 pandemic [4, 5]. Conversely, we cannot rule out
the possibility that chronic health issues will increase at
the population level in the context of the pandemic. These
could include complications following infection with SARS-
CoV-2 and indirect health consequences of the pandemic
caused by restricted social contact and by other non-phar-
maceutical measures of infection control [6-8]. This rein-
forces the demands of international health organisations
for targeted health surveillance to prevent and control
non-communicable diseases and to promote physical and
mental health on a national and global level [g, 10].

The standardised EHIS questionnaire, approved at Euro-
pean level, comprises four modules for collecting data on
health status, health determinants, health care and socio-
demographic background [2]. The Minimum European
Health Module (MEHM) consists of three main health sta-
tus indicators: self-assessment of general health (subjec-
tive health), presence of chronic diseases or long-term
health problems, and presence of health-related limitations
in usual everyday activities [11]. The information collected
in GEDA can be used to monitor further indicators, includ-
ing individual chronic diseases, accidents and injuries,
depressive symptoms and functional aspects of health such
as pain, restrictions to mobility and the need for help in
everyday life [2].

Based on data from GEDA 2019/2020-EHIS, this article
provides an initial overview of the current health of adults
in Germany using selected indicators. The data collection
was conducted between April 2019 and September 2020
and thus includes the period of severe contact restrictions
imposed in response to the COVID-19 pandemic between

FOCUS

mid-March and early June 2020. However, this article aims
to assess the health situation over the entire survey period.
Findings on the above-mentioned indicators of health sta-
tus, chronic non-communicable diseases of particular pub-
lic health relevance and depressive symptomatology as an
indicator of mental health are differentiated by age group
and gender with the goal of mapping health within differ-
ent phases of adulthood. Differences in education are
reported in relation to health inequalities.

2. Methodology
2.1 Study design and sample

The German Health Update (GEDA) is a cross-sectional
survey based on a nationwide sample of the resident pop-
ulation in Germany. The GEDA study has been conducted
by the Robert Koch Institute (RKI) on behalf of the Ger-
man Federal Ministry of Health at multi-year intervals since
2008 and is part of the health monitoring at the RKI [1, 12].
The fifth follow-up survey, GEDA 2019/2020-EHIS, took
place between April 2019 and September 2020. As in the
2014/2015 wave, the questionnaire of the European Health
Interview Survey (EHIS) was fully integrated [2, 13]. GEDA
2019/2020-EHIS was conducted as a telephone interview
survey using a computer assisted, fully structured interview
(i.e. Computer Assisted Telephone Interview, CATI). It was
based on a random sample of landline and mobile tele-
phone numbers (dual-frame method) [14]. The target pop-
ulation comprised the population aged 15 years and older
living in private households and with permanent residency
in Germany. A total of 23,001 people provided complete
interviews. GEDA 2019/2020-EHIS used gender identities
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to describe gender differences and allowed the respon-
dents to indicate which gender they feel they belong to.
Respondents 15 years and older included 12,101 women
and 10,838 men. 62 respondents provided a different gen-
der identity to the one that they were assigned at birth or
gave no information. These individuals are not included in
the gender stratified analyses. Based on the standards of
the American Association for Public Opinion Research
(AAPOR), the response rate was 21.6% (RR3) [15]. A
detailed description of the methodology used for GEDA
2019/2020-EHIS, including a differentiated presentation
of the response rates, can be found in Allen et al. in this
issue of the Journal of Health Monitoring [16].

2.2 Indicators

Self-assessed health status

Data on three health status indicators were collected as
part of the MEHM and as a central component of all nation-
al health surveys in the European Union [11, 17]. The indi-
cator for subjective health is measured with the following
question on self-assessed general health, as recommend-
ed by the World Health Organization (WHO): ‘How is your
health in general?’. Participants were asked to choose one
of five response options: ‘very good’, ‘good’, ‘fair’, ‘bad’ or
‘very bad’. The nationwide health monitoring defines the
answers ‘very good’ or ‘good’ as a positively perceived sub-
jective health. The indicator for a chronic disease or long-
term health problem was collected via the following ques-
tion: ‘Do you have any chronic disease or a long-term health
problem? This means diseases or health problems that
have lasted or are expected to last for at least 6 months’.
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The response options were ‘yes’, ‘no’ or ‘don’t know’. The
indicator for health-related limitations in usual everyday
activities (Global Activity Limitation Indicator, GALI) was
measured using a two-stage approach. The initial question
was: ‘Are you limited by a health problem in activities of
your normal everyday life? Would you say you are..." with
the response options being ‘... severely limited’, ‘... mod-
erately limited’ and ‘... not limited’. Respondents who gave
one of the first two response options were asked further:
‘How long have you been limited?'. Response options were
‘less than 6 months’ and ‘6 months or longer’.

Depressive symptoms

The presence of depressive symptoms in the past two weeks
was used as an indicator of mental health and was recorded
via participants’ self-assessment using the internationally
established 8-item Patient Health Questionnaire (PHQ-8)
[18]. With this questionnaire, the symptoms of major
depression occurring in the past two weeks are rated
according to the Diagnostic and Statistical Manual of Men-
tal Disorders (DSM-IV, 4th edition [19]) as ‘not at all’, ‘sev-
eral days’, ‘more than half of the days’ or ‘nearly every day’.
The presence of depressive symptoms is assumed from a
sum score of at least ten of the maximum of 24 points.

Chronic physical diseases and health conditions

Data on the 12-month prevalence of chronic diseases and
health problems are based on responses to the following
question: ‘This section deals with lasting diseases and
chronic health problems. Please do not include tempo-
rary health problems. In the past 12 months, have you had
any of the following diseases or health problems?’. A list
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included in the questionnaire asked specific questions
about individual diseases and complaints, with possible
answers being ‘yes’, ‘no’ or ‘don’t know’. This article con-
siders the information collected on diabetes mellitus
(queried as ‘diabetes, not gestational diabetes’), coronary
heart disease (CHD, queried as ‘heart attack’, ‘chronic con-
sequences of heart attack’ and ‘coronary heart disease or
angina pectoris’), stroke or chronic consequences of stroke
(queried as ‘stroke’ and ‘chronic consequences of stroke’),
chronic obstructive pulmonary disease (COPD, queried as
‘chronic bronchitis, chronic obstructive pulmonary disease,
emphysema’), bronchial asthma (queried as ‘asthma,
including allergic asthma’), allergies (queried as ‘allergies
such as hay fever, allergic reactions of the eyes or skin, food
allergies or other allergies, not including allergic asthma’)
and osteoarthritis (queried as ‘osteoarthritis, not including
rheumatoid arthritis or joint inflammation’).

2.3 Statistical analyses

The analyses are based on data from 22,708 participants
aged between 18 and 99 years (11,959 women, 10,687 men,
and 62 participants who reported a different or no gender
identity). For each indicator, participants who did not pro-
vide information for the variables on which a specific indi-
cator is based were excluded from the analyses (12 for
subjective health, 69 for chronic disease/long-term health
problem, 57 for long-term health-related limitation in every-
day activities, 447 for depressive symptoms, 34 for diabe-
tes, 122 for CHD, 16 for stroke/chronic consequence of
stroke, 26 for bronchial asthma, 42 for COPD, 8 for aller-
gies and 159 for osteoarthritis). The results are presented
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as prevalence in percentages with a 95% confidence inter-
val (95% Cl) for women and men separated by age group
(18- to 29-year-olds, 30- to 44-year-olds, 45- to 64-year-olds,
65- to 79-year-olds, and at least 8o year-olds) and accord-
ing to education level (International Standard Classifica-
tion of Education, ISCED: low, medium and high educa-
tion group).

The analyses were carried out using a weighting factor
to correct for deviations of the sample from the population
structure. Design weighting was first carried out for the
different selection probabilities (mobile and landline). This
was followed by an adjustment to the official population
figures based on age, sex, federal state and district type (as
of 31 December 2019). Adjustments were also undertaken
to ensure the data reflected the education distribution iden-
tified by the 2017 microcensus. This was conducted in
accordance with ISCED classifications [20].

The analyses were carried out with SAS 9.4. In order to
take the weighting appropriately into account when calcu-
lating the confidence intervals and p-values, all analyses
were calculated using the SAS survey procedures. A statis-
tically significant difference between groups is assumed if
the corresponding p-value in the Rao-Scott Chi-Square test
is less than o.0s.

3. Results
3.1 Self-assessed health status

Overall, 69.9% (95% Cl 69.0%-70.9%) of participants rat-
ed their subjective health as very good or good, with the
proportion of women (68.6%) being slightly lower than
that of men (71.6%). Both genders perceived their health
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Subjective health is rated
less favourably with
increasing age, with fewer
women than men reporting
their subjective health as
good or very good.

Table 1

Prevalence of subjective health rated as very
good or good (n=11,953 women, n=10,681 men),
of chronic diseases or long-term health
problems (n=11,916 women, n=10,662 men)
and long-term health-related limitations

in usual everyday activities

(n=11,929 women, n=10,664 men)

by gender, age and education level

Source: GEDA 2019/2020-EHIS
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considerably poorer with increasing age (Table 1). Thus, in
the youngest age group (18 to 29 years), 87.2% of women
and 88.3% of men regarded their health as very good or
good compared to 42.5% of women and 52.6% of men in
the oldest age group (80 years and older).

49.2% (95% Cl 48.2%-50.2%) of the participants
reported a chronic disease or a long-term health problem;
this proportion was slightly higher for women (51.9%) than
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for men (46.4%). The corresponding proportion increased
with increasing age from 33.8% for women and 25.8% for
men in the youngest age group to 61.9% for women and
62.0% for men in the oldest age group.

Long-term health-related limitations in usual everyday
activities were reported by 33.4% (95% Cl 32.4%—34.4%)
of the participants. The prevalence was higher for women
(35.5%) than for men (31.0%). A substantial increase in the

Subjective health Chronic disease or Health-related limitation in
(very good or good) health problem usual everyday activities
(at least six months) (severe or moderate,
at least six months)
% (95% Cl) % (95% Cl) % (95% Cl)
Women (total) 63.6  (67.2-69.9) 519  (50.6-53.3) 35.5 (34.2-36.9)
Age group
18-29 years 872 (83.5-90.1) 338  (29.8-38.0) 16.8 (13.7-20.5)
30-44 years 829  (80.1-85.3) 409  (37.8-44.0) 213 (18.7-24.2)
45-64 years 660  (63.9-68.1) 586  (56.6-60.6) 39.2 (37.2-413)
65-79 years 553 (52.6-57.9) 619  (59.4-64.5) 46.1 (43.5-48.8)
>80 years 425  (37.9-47.3) 619  (57.0-66.6) 63.2 (58.5-67.7)
Education level
Low education group 535  (49.5-57.5) 56.1  (52.0-60.1) 473 (43.3-51.3)
Medium education group 69.1  (67.5-70.7) 53.0  (51.3-54.7) 35.3 (33.7-37.0)
High education group 82.1  (80.6-83.4) 452  (43.3-47.1) 24.5 (23.0-26.1)
Men (total) 716 (70.2-72.9) 46.4  (44.9-47.8) 31.0 (29.7-32.4)
Age group
18-29 years 883  (85.2-90.8) 258  (22.6-29.2) 10.5 (8.4-13.1)
30-44 years 840  (81.2-86.4) 346  (31.6-37.8) 18.5 (16.0-21.3)
45-64 years 652  (62.8-67.5) 53.1  (50.8-55.4) 38.8 (36.5-41.3)
65-79 years 57.7  (54.6-60.8) 63.8  (60.9-66.7) 42.9 (39.9-46.0)
>80 years 526  (47.1-58.0) 620  (56.6-67.1) 58.1 (52.6-63.4)
Education level
Low education group 63.8 (58.5-68.8) 49.1 (43.8-54.4) 39.4 (34.2-44.8)
Medium education group 68.3 (66.4-70.2) 48.0 (46.0-50.1) 333 (31.4-35.3)
High education group 812  (80.0-82.3) 423 (40.8-43.9) 23.1 (21.9-24.5)

Cl=confidence interval
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Table 2

Prevalence of depressive symptoms

in the past two weeks based on PHQ-8
by gender, age and education level
(n=11,703 women, n=10,503 men)
Source: GEDA 2019/2020-EHIS

Depressive symptoms are
more prevalent in young
and mid-adulthood.
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prevalence of health-related limitations can be seen with
increasing age, from 16.8% for women and 10.5% for men
in the youngest age group to 63.2% for women and 58.1%
for men in the oldest age group.

For all three indicators, there is a pronounced educa-
tional gradient, particularly for women, with a lower preva-
lence of very good or good subjective health and a higher
prevalence of chronic diseases or long-term health prob-
lems as well as of long-term health-related limitations in
everyday life in the low education group compared to the
high education group. Such a pattern largely persists across
the age groups (Annex Table 1).

3.2 Depressive symptoms

A total of 8.3% (95% Cl 7.7%—9.0%) of adults reported
depressive symptoms within the previous two weeks.
8.8% of women and 7.5% of men are affected (Table 2).
In the youngest adult age group (up to 29 years), more
women tend to be affected. Depressive symptoms were
least likely to be reported in the 65- to 79-year-old age
group. For both women and men, the frequency of depres-
sive symptoms decreases with higher levels of education.
Compared to the high education group, almost three
times as many women in the lower education group and
four times as many men are affected by depressive symp-
toms. An analysis of depressive symptoms by age and
education group (Annex Table 2) shows that the differ-
ences between the genders diminish with increasing age
and higher education.

FOCUS

Depressive symptoms
(in the past two weeks)
% (95% Cl)
Women (total) 8.8 (8.0-9.7)
Age group
18-29 years 11.6 (8.8-15.1)
30-44 years 8.7 (6.8-10.9)
45-64 years 10.2 (8.8-11.7)
6579 years 5.0 (3.9-6.3)
=80 years 7.3 (4.9-10.7)
Education level
Low education group 13.0 (10.4-16.1)
Medium education group 8.5 (7.4-9.6)
High education group 5.7 (4.8-6.8)
Men (total) 7.5 (6.7-8.5)
Age group
18-29 years 7.3 (5.3-10.0)
3044 years 7.3 (5.5-9.5)
45-64 years 9.6 (8.0-11.5)
65-79 years 4.4 (3.1-6.3)
=80 Jahre 5.8 (3.8-8.7)
Education level
Low education group 13.4 (9.9-17.9)
Medium education group 8.4 (7.1-9.8)
High education group 3.4 (2.8-4.0)

Cl=confidence interval, PHQ-8=8-item Patient Health Questionnaire
3.3 Chronic physical diseases and health conditions

Cardiometabolic diseases

Overall, 8.9% (95% Cl 8.4%-9.5%) of adults reported the
presence of diabetes mellitus (excluding gestational dia-
betes) in the past twelve months, with the prevalence for
women (8.2%) being lower than for men (9.6%) (Table 3).
In young adulthood (up to 44 years of age), the prevalence
for both women and men is still below 3.5%, but then rises
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Table 3

12-month prevalence of diabetes
(n=11,942 women, n=10,671 men),
coronary heart disease

(n=11,904 women, n=10,621 men)
and stroke or consequences of stroke
(n=11,953 women, n=10,678 men)

by gender, age and education level
Source: GEDA 2019/2020-EHIS

The prevalences of diabetes,
coronary heart disease,
stroke and its sequelae as
well as chronic obstructive
pulmonary disease increase
considerably from mid- to
older adulthood and are
lower or similar in women
compared to men.

Journal of Health Monitoring 2021 6(3)
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Diabetes Coronary heart disease Stroke
% (95% ClI) % (95% Cl) % (95% ClI)
Women (total) 8.2 (7.5-9.1) 5.1 (4.5-5.7) 2.1 (1.7-2.6)
Age group
18-29 years 0.8’ (0.2-2.6) 5 ,
30-44 years 3.2 (2.1-4.9) 0.8 (0.5-1.4) 0.6 (0.2-1.4)
45-64 years 7.1 (6.0-8.3) 3.6 (2.7-4.6) 1.9 (1.3-2.7)
6579 years 17.0 (15.0-19.3) 9.2 (7.8-10.9) 3.9 (3.0-5.0)
=80 years 17.9 (14.4-22.0) 18.9 (15.3-23.1) 5.5 (3.6-8.5)
Education level
Low education group 13.5 (11.0-16.4) 9.8 (7.7-12.4) 3.9 (2.6-5.8)
Medium education group 7.9 (7.1-8.8) 43 (3.7-5.0) 1.9 (1.5-2.5)
High education group 3.9 (3.4-4.5) 23 (1.9-2.8) 0.9 (0.7-1.2)
Men (total) 9.6 (8.8-10.5) 6.6 (5.9-7.4) 2.3 (1.9-2.8)
Age group
18-29 years 0.6 (0.3-1.2)
30-44 years 27 (1.7-4.3) 0.42 (0.2-0.8) 0.1'2 (0.0-0.4)
45-64 years 1.2 (9.7-13.0) 6.4 (5.2-7.7) 2.4 (1.7-3.2)
6579 years 20.0 (17.7-22.5) 16.5 (14.2-19.1) 6.2 (4.7-8.0)
=80 years 223 (18.1-27.2) 219 (17.7-26.8) 5.9 (3.9-8.8)
Education level
Low education group 8.8 (6.2-12.3) 6.5 (4.3-9.6) 2.1 (0.9-4.7)
Medium education group 10.8 (9.7-12.2) 7.1 (6.1-8.2) 2.6 (2.1-3.3)
High education group 7.6 (6.9-8.3) 5.8 (5.2-6.5) 1.8 (1.4-2.2)

Cl=confidence interval
" Number of cases is n<10
2 Estimate refers to the age group 18—44 years

with age, reaching 17.9% in women and 22.3% in men in
the oldest age group.

A total of 5.8% (95% Cl 5.4%—6.3%) of adults reported
CHD (i.e. heart attack, chronic consequences of a heart
attack, coronary heart disease or angina pectoris) in the past
twelve months, with the prevalence in women (5.1%) also
lower than in men (6.6%). Cases of CHD are rare in young
adulthood for both genders (less than 1%) and rise with age

t018.9% in women and 21.9% in men in the oldest age group.

Atotal of 2.3% (95% Cl 2.0%—2.6%) of adults reported
a stroke or chronic consequences of stroke in the past
twelve months, with women (2.1%) and men (2.3%) show-
ing similar prevalence estimates. In young adulthood, preva-
lence is still below 1% for both genders and then rises to
5.5% in women in the age group 8o years and older and to
6.2% in men aged 65 to 79 years.

For the cardiometabolic diseases under consideration,
a clear educational gradient can be observed in women, with
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Table 4

12-month prevalence of chronic
obstructive pulmonary disease
(n=11,940 women, n=10,665 men)
and bronchial asthma

(n=11,946 women, n=10,675 men)
by gender, age and education level
Source: GEDA 2019/2020-EHIS

The prevalence of asthma
does not change with age,
while the prevalence of
allergies is highest in young
and mid-adulthood; both of
these chronic conditions are
more prevalent in women
than in men.
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prevalence estimates around twice as high in the medium
education group and around three times as high in the
lower education group compared to the higher education
group. In men, the lowest prevalence estimates are also
found in the high education group, but the differences of
the high education group with the medium and low edu-
cation groups are much less pronounced and, in some
cases, not statistically significant.

Diseases of the lower respiratory tract

A total of 6.1% (95% Cl 5.6%—6.7%) of adults reported
the presence of COPD in the past twelve months. Preva-
lences for women (6.5%) and men (5.8%) are similar
(Table 4). COPD prevalence increases with age from less
than 2% in both genders for the 18- to 29-year age group
t0 10.9% for women in the 8o years and older age group
and 10.4% for men in the 65- to 79-year age group. Con-
siderable differences regarding levels of education can be
observed for both genders, with higher prevalences in the
low and medium education groups compared to the high
education group.

The prevalence of bronchial asthma (including allergic
asthma) in the past twelve months for adults was 8.0%
(95% Cl 7.5%—-8.6%), with women (9.1%) more frequently
affected than men (7.0%). Prevalence estimates are similar
for women and men across all age groups and no statisti-
cally significant differences by education group are evident.

Allergies

The presence of (any) allergy (except allergic asthma) in the
past twelve months was reported by almost one-third of
adults (30.9%, 95% Cl 30.0%—31.8%), with women (34.7%)

FOCUS

Chronic obstructive Bronchial
pulmonary disease asthma
% (95%Cl)| % (95% CI)
Women (total) 6.5 (5.8-7.2)| 9.1 (8.3-9.9)
Age group
18-29 years 1.2 (0.5-2.6)| 7.4 (5.5-9.9)
30-44 years 3.9 (2.6-5.8)| 85 (6.9-10.6)
45-64 years 7.7 (6.5-9.0)| 10.7 (9.4-12.1)
65—79 years 9.0 (7.7-10.6)| 8.6 (7.3-10.0)
>80 years 109 (8.1-14.6)| 7.9 (5.6-11.0)
Education level
Low education group 9.4 (7.3-12.1)|10.0 (7.9-12.6)
Medium education group 6.4  (5.6-7.3)| 9.0 (8.1-10.1)
High education group 34 (29-4.00| 81 (7.1-9.1)
Men (total) 58 (5.1-6.6)| 7.0 (6.3-7.7)
Age group
18-29 years 1.5 (0.8-2.9)| 6.5 (4.9-8.5)
30-44 years 24 (1.5-3.7)| 6.7 (5.4-8.3)
45-64 years 7.5 (6.1-9.1)| 7.2 (6.0-8.7)
65-79 years 10.4 (8.4-12.7)| 7.4 (5.9-9.1)
=80 years 9.4 (6.7-13.0)| 6.7 (4.5-10.0)
Education level
Low education group 86 (6.0-12.4)| 7.3 (5.0-10.5)

Medium education group 6.4
High education group 3.5

Cl=confidence interval

(54-7.5)| 74 (6.4-3.6)
(3.1-4.1)| 6.1

being affected more often than men (27.0%) (Table 5). An
allergy was mainly reported in young and mid-adulthood
(women up to 64 years, men up to 44 years). In addition,
women in the high education group more frequently report-
ed an allergy than women in the low education group.

Osteoarthritis

A total of 17.1% (95% Cl 16.4%-17.8%) of adults report-
ed having osteoarthritis in the past twelve months, with
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Table 5 (left)

12-month prevalence of allergies
by gender, age and education level
(n=11,918 women, n=10,645 men)
Source: GEDA 2019/2020-EHIS

Table 6 (right)

12-month prevalence of osteoarthritis
by gender, age and education level
(n=11,859 women, n=10,630 men)
Source: GEDA 2019/2020-EHIS

Osteoarthritis is one of
the most common chronic
diseases in the elderly
population and is more
prevalent in women

than in men.
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Allergies Osteoarthritis
% (95% ClI) % (95% ClI)
Women (total) 34.7 (33.4-36.0) Women (total) 21.6 (20.5-22.7)
Age group Age group
18-29 years 379 (33.8-42.1) 18-29 years AL (0.4-2.9)
30-44 years 41.0 (37.9-44.1) 3044 years 5.1 (3.8-6.7)
45-64 years 373 (35.3-39.3) 45-64 years 239 (22.1-25.8)
65-79 years 27.4 (25.2-29.7) 65-79 years 39.7 (37.2-42.4)
=80 years 20.1 (16.5-24.2) =80 years 47.3 (42.4-52.7)
Education level Education level
Low education group 31.0 (27.4-34.8) Low education group 31.2 (27.7-34.9)
Medium education group 35.2 (33.6-36.9) Medium education group 21.0 (19.8-22.4)
High education group 36.7 (34.9-38.5) High education group 13.5 (12.5-14.6)
Men (total) 27.0  (25.7-28.3) Men (total) 124 (11.5-13.4)
Age group Age group
18-29 years 39.3 (35.6-43.0) 18-29 years 1.7 (0.5-2.6)
30-44 years 327 (29.7-35.7) 30-44 years 3.5 (2.5-5.1)
45-64 years 239 (22.0-25.9) 45-64 years 15.4 (13.8-17.2)
6579 years 17.3 (15.3-19.5) 6579 years 23.2 (20.7-26.0)
=80 years 16.1 (12.6-20.4) =80 years 31.6 (26.7-36.9)
Education level Education level
Low education group 25.6 (21.2-30.5) Low education group 13.3 (10.0-17.4)
Medium education group 26.4 (24.6-28.2) Medium education group 12.8 (11.5-14.1)
High education group 28.9 (27.4-30.4) High education group 11.4 (10.5-12.3)

Cl=confidence interval

women (21.6%) being affected markedly more often than
men (12.4%) (Table 6). For both genders, prevalence does
not substantially exceed 5% in young adulthood, but then
increases with age to 47.3% in the oldest women and
31.6% in the oldest men. While a clear educational gra-
dient is evident for women with the lowest prevalence
found in the high education group and the highest preva-
lence in the low education group, no such gradient is
found for men.

Cl=confidence interval
" Number of cases is n<10

4. Discussion

In this article, we present current data on selected indica-
tors of physical and mental health among adults in Ger-
many, which are collected every five years as part of EHIS
integrated into the nationwide GEDA study.

The results are differentiated according to five age
groups, each representing a phase of life, and by gender.
From the age of 45 years, the prevalence of subjective health
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assessed as good or very good declines substantially to
43% for women and 53% for men, and health-related limi-
tations in usual everyday activities lasting at least six
months rise considerably to 63% for women and 58% for
men. The prevalence of having (any) chronic disease or
long-term health problem for at least six months increases
gradually with age in both genders. Among the individ-
ual chronic diseases examined, CHD, diabetes, COPD
and osteoarthritis characteristically increase in middle
age (45 years and older) for both genders, with 12-month
prevalences in the oldest age group for both women and
men of around 6% for stroke, around 20% for diabetes
and CHD, around 10% for COPD and for osteoarthritis,
47% in women and 32% in men. In contrast, depressive
symptoms in the previous two weeks are especially com-
mon in young and mid-adulthood with prevalences
between 7% and 12% for both genders. A similar picture
emerges for allergies, which, with a 12-month prevalence
of around 40%, are most frequently reported by women
in young and mid-adulthood and by men in young adult-
hood. Only bronchial asthma exhibits no significant dif-
ferences in 12-month prevalence across the age range for
both genders.

With the exception of bronchial asthma and allergies,
all the health indicators considered show an educational
gradient to the disadvantage of adults with lower levels of
education. For most of the indicators, this is particularly
pronounced in women, and for osteoarthritis, it only affects
women. Conversely, a higher prevalence of allergies is
observed in women with a high level of education.

FOCUS

4.1 Self-assessed health status

Subjective health primarily reflects how well a person feels.
A less favourable self-assessment of health is associated
with a higher prevalence of chronic diseases and health
problems [21-23] and is also an important predictor of pre-
mature mortality [24]. Based on the present study, around
70% of all adults in Germany rate their subjective health
as very good or good; about half report a chronic disease
or a long-term health problem and a third report severe or
moderate long-term health-related limitations in usual
everyday activities, each of which have lasted at least six
months. Over the course of life, subjective health is
assessed more negatively as age increases, and the pres-
ence of chronic diseases or health problems as well as of
health-related limitations are correspondingly reported
more frequently. This pattern over the course of life points
to the association between self-assessed subjective health
and the actual state of health. Said differently, the more
frequently people report chronic diseases, health problems
or health-related limitations, the more negatively they
assess their state of health; a finding that is also in line
with other studies [21-23]. In comparison to earlier RKI
surveys, the proportions of women and men with very good
or good subjective health were similar in the three tele-
phone surveys GEDA 2009 to 2012 and somewhat lower
in GEDA 2014/2015-EHIS, which collected data in writing
or online [25]. The collection of data for the indicators on
chronic diseases and long-term health problems as well as
on long-term health-related limitations in usual everyday
activities differed in previous GEDA waves to the one used
here, which limits the possibilities for comparisons over
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time. In the present study, gender-, age- and education-spe-
cific differences in the prevalences of all three indicators
were observed, which could enable approaches for the
improvement of target group-specific prevention measures
as well as health promotion and health care.

4.2 Depressive symptoms

Depressive symptoms not only occur with depression but
can also be accompanying or secondary symptoms of oth-
er mental disorders or physical diseases or refer to sub-
clinical forms of depression. It should therefore be noted
that the PHQ-8 questionnaire-based indicator for depres-
sive symptoms correlates with almost all domains of men-
tal health and covers a total of eight symptom domains.
For reasons of space, however, this article only presents
the total score. Especially in young adulthood, women
are more frequently affected by depressive symptoms.
Earlier analyses of time trends have shown that there can
be considerable changes within the different age groups.
An analysis on major depression, for example, showed
that the prevalence of depression among 18- to 34-year-
old women almost doubled from 8.8% to 15.6% between
1998 and 2011, while the prevalence decreased from 9.8%
to 5.0% among 50- to 65-year-old women [26]. Analyses
of GEDA 2014/2015-EHIS data also showed that younger
women are affected by depressive symptoms more fre-
quently than older women [27]. The current analyses of
self-reported depressive symptoms in the past two weeks
replicate this finding, indicating entrenched risks for
younger women. No obvious differences were observed
for men in the age groups up to 64 years, as was also the
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case in GEDA 2014/2015-EHIS. Only in the age group 65
years and older does prevalence decrease, as it also does
for women. Differences in the prevalence of depressive
symptoms according to levels of education have tended to
increase rather than decrease. Further in-depth trend analy-
ses would be needed to determine whether this develop-
ment is due to a worsening of the situation for people in
the low education group or an improvement in the situa-
tion for higher education groups. The complexity of the
possible backgrounds and causal relationships is discussed,
for example, in the current Health Situation of Women in
Germany Report [28] and the Focus Report on Mental
Health [29] of the RKI. In any case, this is a possible indi-
cation that current preventive approaches, such as the
expansion of the Occupational Health and Safety Act
through risk assessment (sub-para. 6 in {5 of the Occupa-
tional Health and Safety Act, ArbSchG) should be reviewed
to see how effectively they also reach the population with
lower levels of education.

4.3 Chronic physical diseases and health conditions

Cardiometabolic diseases

The metabolic disease diabetes mellitus, which is charac-
terised by a disturbance of blood sugar level regulation,
plays an important role from mid-adulthood onwards.
Thus, data on 12-month prevalence show that in the age
range 45 to 64 years almost one in ten people and from
65 years even one in five people report a diabetes. Overall,
women are affected less frequently than men, and the low
and medium education groups are affected more often
than the high education group. These age, gender and
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education-specific differences have also been observed in
previous studies [30—32]. Beyond the age of 45 years, dia-
betes usually develops as type 2 diabetes. Gestational dia-
betes, which becomes relevant for women in young adult-
hood, was explicitly excluded from the question in GEDA
2019/2020-EHIS. Also disregarded in the present study are
undiagnosed cases of diabetes, which contribute around
2% to the overall prevalence of diabetes in the adult pop-
ulation [30]. While the prevalence of undiagnosed diabetes
has decreased over the past few decades, the prevalence
of diagnosed diabetes has increased [33]. The current preva-
lence estimate is also slightly higher than that reported by
GEDA 2014/2015-EHIS [31]. This may be due to various
factors, such as an earlier diagnosis of diabetes, improved
care for diagnosed cases and the demographic ageing of
the population [33]. As described in the context of the dia-
betes surveillance in Germany established at the RKI, dia-
betes and its concomitant and secondary diseases adverse-
ly impact quality of life, reduce a person’s healthy life years
and lower life expectancy [34, 35]. For this reason, in addi-
tion to optimal medical care oriented to the needs of those
affected, increased primary preventive behavioural and
settings-based measures are necessary to prevent the devel-
opment of diabetes and consequently to reduce the preva-
lence of diabetes in the population.

With almost three million cases, diseases of the circu-
latory system were the most common reason for hospital-
isation in 2019 and with over 330,000 deaths, they were
also the most common cause of death. Cardiovascular dis-
eases were not surveyed comprehensively in the context
of GEDA 2019/2020-EHIS, but only on the basis of the
defined EHIS indicators. The 12-month CHD prevalence of
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5.1% for women and 6.6% for men described here differ
slightly from the age-standardised CHD prevalence of 3.9%
for women and 8.0% for men calculated on the basis of
the 2018 ambulatory claims data [36]. This difference could
be caused by the relatively low case number for men from
the low education group in GEDA, which may have led to
an underestimation of CHD prevalence in men. This small
number of cases may also have contributed to the study
result that the known social status gradient for CHD is not
pronounced among men, although it is clearly evident in
women [37]. As both the cited study and GEDA data show,
men are more likely to develop CHD than women. This has
been observed in many studies [38]. In GEDA 2019/2020-
EHIS, 2.1% of women and 2.3% of men answered yes to
the question of whether they had had a stroke or chronic
consequences of stroke in the past twelve months. These
prevalence estimates were slightly lower in GEDA
2014/2015-EHIS [39], but due to the methodological dif-
ferences between the two surveys, comparisons should
be interpreted with caution. Furthermore, as expected,
the 12-month prevalence is lower than the lifetime preva-
lence of stroke in 40- to 79-year-old women (2.5%) and
men (3.3%), which was surveyed in the German Health
Interview and Examination Survey for Adults (DEGS1,
2008-2011) [40]. As in previous surveys, there is also an
age and education gradient for stroke [39] that is less pro-
nounced than in CHD. Limiting factors here are the low
participation rate for men with low levels of education
and the question of whether the EHIS indicator is suit-
able for recording stroke prevalence in the population in
a European comparison, as already discussed in regard
to GEDA 2014/2015-EHIS [39]. Data on cardiovascular
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diseases, such as those collected here, help to determine
the extent of the diseases within the population, to plan
targeted prevention and care services and to monitor
their effects.

Diseases of the lower respiratory tract

Irreversible and chronically progressive damage to the lung
tissue in COPD leads to a permanent narrowing of the air-
ways, overinflation of the lungs and obstruction of gas
exchange, resulting in shortness of breath. Because COPD
is difficult to assess, GEDA uses a variety of terms in its
question (chronic bronchitis, chronic obstructive pulmo-
nary disease, emphysema) in accordance with internation-
al epidemiological studies [41]. It should be noted that
self-reports lead to considerably lower prevalence estimates
of COPD than those based on pulmonary function tests,
which can detect early stages [41]. The indicator used in
GEDA 2019/2020-EHIS was also used in GEDA 2014/2015-
EHIS. Although a direct comparison between the two sur-
vey waves is limited, mainly due to changes in sampling
design, the results are very similar, particularly for men, and
show 12-month prevalence estimates rising from the age
of 45 years for both genders [41]. As expected, there are edu-
cational differences in the prevalence of COPD for both
genders, reflecting inequalities in terms of the major risk
factors (i.e. tobacco and pollutant exposure). For women,
the prevalence has increased in comparison to GEDA
2014/2015-EHIS [41]. This most likely reflects gender-relat-
ed changes in smoking behaviour, with a decrease in the
proportion of male smokers and a further long-term
increase in the proportion of female smokers. A conver-
gence of COPD mortality rates in women and men, as well
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as of incidence and mortality rates from malignant tumours
of the lungs, bronchi and trachea, has been observed for
some time [42]. COPD is one of the leading causes of pre-
mature mortality, diminished quality of life and health-
related impairment when performing everyday activities
[41]. At an epidemiological level, this means that contin-
uous health monitoring and embedding COPD in NCD
surveillance are central building blocks for the promotion
of public health.

Bronchial asthma is a chronic respiratory disease char-
acterised by symptoms such as wheezing, shortness of
breath and breathlessness, as well as a feeling of tightness
in the chest or coughing. Similar to allergies, a number of
disease mechanisms play a role in asthma, and there are
allergic and non-allergic forms [43]. The current study indi-
cates no variation by age in the overall 12-month prevalence
of asthma in adults (8%), yet there is a gender difference
already documented in numerous epidemiological studies,
with women affected more frequently (9% versus 7% in
men). In addition to this gender difference, the present
study shows a known tendency toward higher prevalence
estimates in lower education groups, although this is not
statistically significant. The prevalence of asthma in GEDA
2014/2015-EHIS was slightly lower [44]. Bronchial asthma
is one of the most common chronic diseases worldwide.
Increasing numbers of people are affected, necessitating
further efforts in prevention, diagnosis and care.

Allergies

Allergy symptoms such as a runny nose, fits of sneezing,
burning and watery eyes, breathing difficulties and even
breathlessness or severe itching of the skin are caused by
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excessive reactions of the immune system to substances

(allergens) in the environment that are harmless in them-

selves. At a clinical level, there are diverse disease entities,
for example, allergic rhinitis (hay fever), allergic bronchial
asthma, atopic dermatitis, allergic contact eczema and
food allergy [45]. The allergies indicator presented in this
article (in contrast to reported medical diagnoses) maps
the self-assessment of being currently (i.e. in the twelve

months prior to the survey) affected by (any) allergic dis-

ease other than bronchial asthma. The results show that
almost one-third of adult women and men in Germany are
affected by allergies. Compared to the previous GEDA study
(GEDA 2014/2015-EHIS), the overall 12-month prevalence
of allergies has increased [46]. As expected, women (35%)
are affected more frequently than men (27%). The higher

prevalence of allergies observed among women with a high-

er level of education is also well-documented, while aspects
of socialisation, awareness and use of medical services are

of particular importance. A differentiated survey of individ-

ual allergic conditions would enable more specific analyses

of associated factors such as age, gender and level of edu-

cation. It is being discussed that for people who suffer from

allergies, structural improvements to the health care sys-
tem, such as a structured treatment programme for aller-

gies (disease management programme, DMP), analogous
to those for asthma and COPD, would be very helpful [45].

Osteoarthritis

Osteoarthritis is a degenerative disease of the joint carti-

lage that affects the adjacent muscles, joint capsules and
ligaments [47]. Osteoarthritis is particularly widespread in
the elderly population and is one of the most common
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diseases in old age. Compared to the results from GEDA
2014/2015-EHIS, the 12-month prevalence of osteoarthri-
tis has remained fairly stable [48]. Women suffer from
osteoarthritis significantly more often than men; the caus-
es of this can be hormonal, metabolic or diet-related dif-
ferences [49]. The clearly pronounced educational gradient
found in women potentially indicates a connection between
heavy physical labour and the development of osteoarthri-
tis [50, 51]. The pain and loss of function associated with
osteoarthritis can lead to a reduction in quality of life. Pre-
ventive measures include avoiding being overweight or
overworking the joints [50, 51].

4.4 Strengths and limitations

The short reference period of the EHIS indicators, which
were introduced to harmonise European health monitoring
[13, 17], as well as the high number of cases surveyed in
GEDA 2019/2020-EHIS enable the assessment of current
mental and physical burdens and subjective health for adults
in Germany as well as showing the patterns specific to dif-
ferent life stages. However, the relatively short reference
period and the self-assessment of the considered EHIS indi-
cators lead to prevalence estimates that are considerably
different in some cases to those found in other health mon-
itoring studies and epidemiological studies, which usually
survey the lifetime prevalence of physician-diagnosed dis-
eases based on medical interviews or examinations.

When comparing prevalences found in GEDA 2019/2020-
EHIS and GEDA 2014/2015-EHIS, which was conducted
five years earlier, the differences in study design must be
taken into account, despite the largely identical operational-
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isation of most indicators, as they may have led to differ-

ences in the participants involved (for example, differences
in the distribution of participants by education level). While

GEDA 2014/2015-EHIS utilised paper and online question-

naires that were completed by each participant based on
a population registry sample [2], GEDA 2019/2020-EHIS
was conducted as a telephone interview survey based on
a random sample of landline and mobile phone numbers
[16]. Despite weighting the respective study population by

age, sex, region and education level according to the com-

position of the population at the time of the survey — an
approach discussed in more detail in relation to GEDA
2019/2020-EHIS in an article by Allen et al. in this issue of
the Journal of Health Monitoring [16] — deviations in the

study population with regard to other characteristics can-

not be ruled out. Comparability with earlier GEDA survey
waves (Infobox) conducted as telephone surveys on the

basis of random samples of landline numbers is also lim-

ited as operationalisation of most indicators differ from
those of the EHIS surveys. Furthermore, the GEDA
2019/2020-EHIS survey period partly coincided with the
COVID-19 pandemic. The present results are based on the
assumption that the sample was not systematically biased

by the measures to contain the COVID-19 pandemic. More-

over, initial analyses do not reveal a systematic selection

bias between the subsamples from the comparison peri-

ods April 2019 to mid-March 2020 (onset of extensive

measures to contain the pandemic) and mid-March to Sep-
tember 2020. Nevertheless, a change in willingness to par-

ticipate and its effect on the results cannot be completely
ruled out. The uptake of shorter working hours and an

increase in flexible working from home solutions, for exam-
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ple, may have made individual population groups easier
(or harder) to reach by telephone.

The present study includes indicators that were selected
because of their relatively high prevalence in the popula-
tion and that also represent a broad spectrum of health
complaints. When interpreting the results, it should be
noted that the indicators occur within different time frames.

4.5 Conclusion

The current nationwide health monitoring data from GEDA
2019/2020-EHIS presented here demonstrate that age-
related, non-communicable diseases and health-related
limitations in usual everyday activities are of high public
health relevance in a society faced with demographic
change. A comprehensive need to provide care for health
problems is nevertheless not limited to the elderly. Aller-
gies and depressive symptoms are particularly prevalent
among women and men in young and mid-adulthood, and
bronchial asthma occurs with similar frequency across all
age groups. Today as in the past, levels of education reflect
differences in the prevalence of good subjective health,
depressive symptoms, health-related limitations in every-
day life and those non-communicable diseases that are
among the leading causes of premature mortality, espe-
cially cardiovascular diseases, diabetes and COPD. With a
knowledge of key avoidable risk factors common to these
diseases, nationwide health monitoring has the task of
mapping the development of risk factors and resources as
well as measures to promote healthy behaviour and a
healthy living environment in a timely manner. Internation-
al health targets such as the sustainability goals of the
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United Nations 2030 Agenda can serve as a guideline here,
but they must be geared toward the specific challenges of
each country and region [52]. Preventive measures must
above all be reviewed to determine how well they also reach
disadvantaged groups such as people with lower levels of
education. Health monitoring in this context has the impor-
tant task of ensuring methodological comparability over
time. It was not possible to conduct a regionalised analy-
sis at the federal state level based on this initial evaluation.
In future, GEDA offers the prospect of further expanding
regionalised data analyses so as to enable more detailed
sub-regional analyses in collaboration with the federal
states. European comparisons will be possible in the future
when all European data from this wave of the EHIS survey
become available.
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Annex Table 1

Prevalence of subjective health rated as very
good or good (n=11,953 women, n=10,681 men),
chronic diseases or long-term health problems
(n=11,916 women, n=10,662 men)

and long-term health-related limitations in
usual everyday activities

(n=11,929 women, n=10,664 men)

by gender, age and education level

Source: GEDA 2019/2020-EHIS
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Subjective health Chronic disease or Health-related limitation in
(very good or good) health problem usual everyday activities
(at least six months) (severe or moderate,
at least six months)
% (95% Cl) % (95% Cl) % (95% Cl)
Women (total) 68.6 (67.2-69.9) 51.9 (50.6-53.3) 35.5 (34.2-36.9)
Age group and education level
18-29 years 87.2 (83.5-90.1) 33.8 (29.8-38.0) 16.8 (13.7-20.5)
Low education group 78.1 (67.1-86.2) 36.8 (26.8-48.0) 25.4 (16.6-36.9)
Medium education group 87.4 (82.4-91.1) 33.9 (28.7-39.6) 16.3 (12.5-21.0)
High education group 95.0 (91.4-97.1) 313 (24.9-38.4) 10.6 (7.0-15.5)
30—44 years 82.9 (80.1-85.3) 40.9 (37.8-44.0) 213 (18.7-24.2)
Low education group 74.1 (61.8-83.5) 34.4 (23.5-47.3) 255 (16.3-37.6)
Medium education group 81.0 (77.1-84.4) 44.7 (40.4-49.1) 233 (19.7-27.4)
High education group 89.6 (86.5-92.1) 37.6 (34.0-41.3) 16.4 (13.6-19.7)
45-64 years 66.0 (63.9-68.1) 58.6 (56.6-60.6) 39.2 (37.2-41.3)
Low education group 50.4 (42.8-58.0) 67.4 (59.6-74.4) 49.3 (41.6-56.9)
Medium education group 65.5 (63.0-68.0) 59.6 (57.1-62.0) 40.7 (38.3-43.3)
High education group 78.6 (76.5-80.6) 49.0 (46.6-51.5) 27.7 (25.5-29.9)
65-79 years 55.3 (52.6-57.9) 61.9 (59.4-64.5) 46.1 (43.5-48.8)
Low education group 46.1 (39.2-53.1) 62.4 (55.3-69.0) 524 (45.3-59.3)
Medium education group 56.4 (53.4-59.3) 61.8 (58.9-64.6) 445 (41.6-47.5)
High education group 67.6 (64.6—-70.5) 62.1 (59.0-65.0) 40.8 (37.8-44.0)
=80 years 42.5 (37.9-47.3) 61.9 (57.0-66.6) 63.2 (58.5-67.7)
Low education group 37.9 (29.9-46.7) 61.1 (52.2-69.4) 66.5 (57.9-74.1)
Medium education group 46.1 (40.8-51.4) 62.3 (56.8-67.4) 60.3 (54.9-65.4)
High education group 53.4 (46.5-60.0) 65.1 (58.4-71.4) 58.5 (51.6-65.0)

Cl=confidence interval

Continued on next page
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Annex Table 1 Continued

Prevalence of subjective health rated as very
good or good (n=11,953 women, n=10,681 men),
chronic diseases or long-term health problems
(n=11,916 women, n=10,662 men)

and long-term health-related limitations in
usual everyday activities

(n=11,929 women, n=10,664 men)

by gender, age and education level

Source: GEDA 2019/2020-EHIS
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Subjective health Chronic disease or Health-related limitation in
(very good or good) health problem usual everyday activities
(at least six months) (severe or moderate,
at least six months)
% (95% Cl) % (95% CI) % (95% Cl)
Men (total) 71.6 (70.2-72.9) 46.4 (44.9-47.8) 31.0 (29.7-32.4)
Age group and education level
18-29 years 88.3 (85.2-90.8) 25.8 (22.6-29.2) 10.5 (8.4-13.1)
Low education group 80.9 (72.4-87.3) 31.8 (24.4-40.3) 14.8 (9.6-22.2)
Medium education group 89.8 (85.8-92.8) 235 (19.5-28.0) 9.8 (7.2-13.1)
High education group 94.4 (90.8-96.6) 25.0 (20.0-30.7) 7.4 (4.7-11.5)
3044 years 84.0 (81.2-86.4) 34.6 (31.6-37.8) 18.5 (16.0-21.3)
Low education group 74.3 (61.8-83.8) 32.7 (22.0-45.5) 25.1 (15.7-37.5)
Medium education group 80.4 (76.4-83.9) 39.1 (34.6-43.8) 22.1 (18.5-26.3)
High education group 92.8 (90.6-94.5) 29.5 (26.2-33.1) 10.9 (8.7-13.6)
45-64 years 65.2 (62.8-67.5) 53.1 (50.8-55.4) 38.8 (36.5-41.3)
Low education group 47.4 (37.4-57.6) 66.8 (56.5-75.7) 61.9 (51.5-71.3)
Medium education group 60.1 (56.8-63.4) 55.8 (52.5-59.0) 42.8 (39.5-46.2)
High education group 80.4 (78.4-82.2) 43.6 (41.2-46.0) 23.6 (21.7-25.7)
65-79 years 57.7 (54.6-60.8) 63.8 (60.9-66.7) 429 (39.9-46.0)
Low education group 48.5 (34.3-62.9) 67.4 (52.0-79.8) 55.0 (40.3-68.9)
Medium education group 53.1 (48.7-57.5) 65.8 (61.5-69.8) 45.0 (40.7-49.4)
High education group 68.1 (65.3-70.7) 59.9 (57.1-62.6) 36.3 (33.6-39.0)
=80 years 52.6 (47.1-58.0) 62.0 (56.6-67.1) 58.1 (52.6-63.4)
Low education group 54.5 (34.9-72.8) 67.0 (46.4-82.7) 63.7 (43.1-80.2)
Medium education group 48.0 (40.5-55.5) 62.1 (54.5-69.1) 58.8 (51.2-66.0)
High education group 58.6 (53.2-63.8) 60.4 (55.0-65.6) 54.2 (48.9-59.5)

Cl=confidence interval

[#]«[2]+]



Journal of Health Monitoring

Annex Table 2

Prevalence of depressive symptoms

in the past two weeks based on PHQ-8
by gender, age and education level
(n=11,703 women, n=10,503 men)
Source: GEDA 2019/2020-EHIS
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% (95% CI) % (95% Cl)
Women (total) 8.8 (8.0-9.7) Men (total) 7.5 (6.7-8.5)
Age group and education level Age group and education level
18-29 years 11.6 (8.8-15.1) 18-29 years 7.3 (5.3-10.0)
Low education group 24.0 (15.2-35.6) Low education group 12.5 (7.4-20.4)
Medium education group 10.3 (7.1-14.6) Medium education group 6.6 (4.2-10.1)
High education group 4.4 (2.2-8.5) High education group 3.0 (1.6-5.3)
30-44 years 8.7 (6.8-10.9) 30-44 years 73 (5.5-9.5)
Low education group 13.6 (7.1-24.4) Low education group 1.9 (5.6-23.4)
Medium education group 9.4 (6.9-12.7) Medium education group 9.2 (6.6-12.6)
High education group 5.4 (3.7-8.0) High education group 2.9 (1.9-4.5)
45-64 years 10.2 (8.8-11.7) 45-64 years 9.6 (8.0-11.5)
Low education group 18.0 (12.8-24.7) Low education group 18.6 (11.5-28.6)
Medium education group 9.5 (7.9-11.3) Medium education group 11.3 (9.0-14.7)
High education group 6.6 (5.4-8.1) High education group 3.6 (2.7-4.6)
65-79 years 5.0 (3.9-6.3) 65-79 years 44 (3.1-6.3)
Low education group 6.0 (3.4-10.5) Low education group 11.9' (4.4-28.3)
Medium education group 4.5 (3.4-5.9) Medium education group 3.9 (2.6-5.8)
High education group 5.3 (3.9-7.1) High education group 2.7 (1.9-3.8)
280 years 7.3 (4.9-10.7) =80 years 5.8 (3.8-8.7)
Low education group 7.9 (3.9-15.4) Low education group 5.0’ (0.9-24.3)
Medium education group 7.1 (4.8-10.4) Medium education group 5.5 (3.0-9.7)
High education group 5.9 (3.4-10.1) High education group 7.0 (4.5-10.8)

Cl=confidence interval, PHQ-8=8-item Patient Health Questionnaire
' Number of cases is n<10
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Health-promoting behaviour among adults in Germany

Health-promoting behaviour among adults in Germany —
Results from GEDA 2019/2020-EHIS

Abstract

Health-promoting behaviours are important at any age to prevent diseases and to promote well-being. Using data from
GEDA 2019/2020-EHIS, a Germany-wide, representative survey, this article describes how often the adult population in
Germany reports certain types of health-promoting behaviour in their everyday lives. The behaviours considered are non-
smoking, low-risk alcohol consumption, achievement of the World Health Organization’s (WHO) recommendations on
aerobic physical activity, at least daily fruit and vegetable consumption, and maintaining a body weight within the normal
range. This article describes the proportion of people who report these behaviours in their everyday lives by gender, age
and education level, the number of health-promoting behaviours each person reports and the most common combinations
in which they occur.

Young adults between 18 and 29 years are most likely to achieve a health-promoting lifestyle. The proportion of people
who report at least 150 minutes of physical activity per week and a normal body weight is lower in later adulthood than
among 18- to 29-year-olds. The recommendation to eat fruit and vegetables daily is implemented least often of all five
aspects of health behaviour under study. Finally, women are more likely to lead a health-promoting lifestyle than men.

© HEALTH-RELATED BEHAVIOUR - COMBINATIONS OF BEHAVIOUR - HEALTH-PROMOTING LIFESTYLE - ADULTS

1. Introduction chronic diseases. An estimation for 2017 suggests that

11.6 million years of life were lost in Germany due to pre-

FOCUS

Certain types of behaviour can help people maintain or
improve their health. The COVID-19 pandemic demon-
strated this with regard to infections: social distancing,
appropriate implementation of hygiene rules on coughing
and sneezing, as well as masks that cover mouth and nose
have all been crucial in mitigating the spread of SARS-
CoV-2. Just as there are measures that influence commu-
nicable diseases, certain forms of health-related behaviour
play a significant role in the development or prevention of

This article has been corrected as of March 30, 2022 (see erratum, page 44)

mature mortality [1]. Premature mortality refers to people
dying at any age lower than their statistical life expectancy.
Malignant neoplasms (35.2%) and cardiovascular diseases
(27.6%) are the main causes of premature mortality in
Germany [1]. Not smoking, low-risk alcohol consumption,
regular physical activity, a healthy, plant-based diet and
maintaining a body weight within the normal range can
lower the risk of falling ill or dying prematurely from these
conditions [2]. In particular, the interaction of several
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behaviours as part of an overall health-promoting lifestyle
is associated with the greatest reduction in the risk of cer-
tain causes of death and overall mortality [3-8]. A meta-analy-
sis with a mean observation period of 13.2 years found a
combination of at least four health-promoting behaviours
to be associated with a 66% reduction in all-cause mortal-
ity [7]. A study in the United States showed that women
who reported five health-promoting behaviours could
extend their lifespan after the age of 50 by 14.0 years and
men could do so by 12.2 years compared with people who
reported none of them [9].

According to a study based on data from the 2014 Euro-
pean Social Survey, only 5.8% of adults in Europe combine
several forms of health-promoting behaviour, such as phys-
ical activity, not smoking, avoiding excessive levels of alco-
hol, eating fruit and vegetables every day and ensuring
adequate sleep [10]. Similarly, the German Health Update
(GEDA) 2009/2010 found that just 7.1% of women and
3.2% of men combined five forms of healthy behaviour.
On the other hand, 29.1% of women and 17.8% of men
reported to combine at least four out of five health-related
behaviours [11].

Health-promoting lifestyles are determined not only by
individual characteristics, but also by various social and
economic as well as contextual factors. Moreover, differ-
ent factors become effective at different ages, for example
when social or family environment or time and financial
resources change [12].

GEDA 2019/2020-EHIS provides current popula-
tion-wide data that allow for a differentiated description of
various health-related behaviours in Germany. The aim of
this analysis is to determine the frequency of non-smoking,
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low-risk alcohol consumption, aerobic physical activity,
daily consumption of fruit and vegetables, and normal-
range body weight in Germany, and to identify any differ-
ences by gender, age and level of education. The health-
related behaviours under study are considered individually
and in different combinations.

2. Methodology
2.1 Study design and sample

GEDA is a nationwide cross-sectional survey of the Ger-
man-speaking resident population in Germany. The GEDA
study has been conducted by the Robert Koch Institute
(RKI) on behalf of the German Federal Ministry of Health
at multi-year intervals since 2008 and is part of the health
monitoring at the RKI [13, 14]. The GEDA study analyses
various topics such as health status, health behaviour,
chronic diseases and the utilisation of health care services.

The fifth follow-up survey, GEDA 2019/2020-EHIS, took
place between April 2019 and September 2020. As in the
2014/2015 wave, the questionnaire of the European Health
Interview Survey (EHIS) was fully integrated [15, 16]. GEDA
2019/2020-EHIS was conducted as a telephone interview
survey using a computer assisted, fully structured interview
(i.e. Computer Assisted Telephone Interview, CATI). It was
based on a random sample of landline and mobile tele-
phone numbers (dual-frame method) [17]. The sample com-
prised the population aged 15 years and older living in pri-
vate households and with permanent residency in Germany.
A total of 23,001 people provided complete interviews for
the GEDA 2019/2020-EHIS study. For the analyses set out
here, these respondents were narrowed down to 22,708
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people aged 18 or above. GEDA 2019/2020-EHIS used gen-

der identities to describe gender differences and allowed
the respondents to indicate which gender they felt they
belonged to. Respondents 18 years and older included
11,959 women and 10,687 men. 62 respondents provided
a different gender identity to the one that they were assigned
at birth or gave no information at all. These individuals are
not included in the gender stratified analyses.

Based on the standards of the American Association for
Public Opinion Research (AAPOR), the response rate was
21.6% (RR3) [18].

A detailed description of the methodology applied for
GEDA 2019/2020-EHIS can be found in Allen et al. in this
issue of the Journal of Health Monitoring [19].

2.2 Indicators

Each of the health-promoting behaviours considered here
is represented by a specific indicator.

Low-risk alcohol consumption

In GEDA 2019/2020-EHIS, the AUDIT-C (Alcohol Use Dis-
order Identification Test — Consumption Questions) was
used to record the frequency and volume of alcohol con-
sumption [20]. The participants were first asked about the
frequency of their alcohol consumption in the last twelve
months. Respondents who stated that they drank alcohol
at least once a week were then asked about the number of
standard drinks they consumed on weekdays (Monday to
Thursday) and weekends (Friday to Sunday). This informa-
tion was used to calculate the respondents’ mean con-
sumption of pure alcohol per day in grams. In line with
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evidence-based guidelines [21, 22], < 10 grams of pure alco-
hol per day for women and < 20 grams per day for men
was defined as low-risk level alcohol consumption. The
indicator is considered fulfilled for those who stated that
they had not drunk alcohol in the past twelve months, had
done so less than once a month, or between once a month
and two to three days per month and furthermore for peo-
ple who reported that they had drunk alcohol at least once
a week without exceeding the limits described above.

Current non-smoking

Data on smoking status was collected using the question:
‘Do you smoke tobacco products, including heated tobac-
co products?’ (Answer categories: ‘yes, daily’, ‘yes, occa-
sionally’, ‘no, not any more’, ‘I have never smoked’). The
answers were used to distinguish between current smok-
ing (‘yes, daily’ or ‘yes, occasionally’) and current non-
smoking (‘no, not any more’ or ‘I have never smoked’).
This article refers to the indicator ‘current non-smoking’.

Aerobic physical activity

The physical activity indicator was defined in line with the
minimum recommendations for aerobic physical activity
drawn up by the World Health Organization (WHO) [23,
24]. Data was gathered for the indicator using the Ger-
man validated version of the European Health Interview
Survey — Physical Activity Questionnaire (EHIS-PAQ) [25].
The participants were asked about their work-related,
transport-related and leisure-time physical activity in a
typical week. The indicator considers data on the weekly
duration of at least moderate-intensity aerobic physical
activity conducted during leisure time and the amount of
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A health-promoting lifestyle
includes behaviours such as
not smoking, low-risk alcohol
consumption, daily fruit and
vegetable consumption,
regular physical activity
following international
recommendations, and
maintenance of a body weight
within the normal range.
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time spent cycling used for transportation [25]. Data on

walking was not included. Respondents undertaking aero-

bic physical activity for at least 150 minutes per week are
considered to have fulfilled the conditions for the indicator.

Normal weight

Data on height and weight were reported by the respon-

dents. Data on height was collected by asking: ‘How tall
are you if you are not wearing shoes?’. The information was

provided in centimetres. Data on body weight was collect-

ed with the question: ‘How much do you weigh if you are
not wearing clothes and shoes? Please enter your weight
in kg. Pregnant women should provide their weight before
pregnancy’. Body mass index (BMI) is calculated using the
ratio of body weight to height squared (kg/m?). The WHO
classifies a weight within the normal range as a BMI
between 18.5 kg/m? and 25 kg/m? [26].

Daily fruit and vegetable consumption

The indicator ‘at least daily fruit and vegetable consump-

tion’ was created to assess the consumption of fruit and
vegetables. Data for the indicator was collected using the
following questions: ‘How often do you eat fruit? Please
include dried, frozen and canned fruit, but not fruit juices’.
‘How often do you eat vegetables and salads? Please include
dried, frozen and canned vegetables, but not potatoes or
vegetable juices’. Five response options were given in each
case ranged from ‘daily or several times a day’ to ‘never'.
Respondents who stated that they ate fruit and vegetables

at least daily were categorised as ‘yes’ and fulfilled the con-

ditions of the indicator. If one of the items was missing,
the indicator variable was coded as missing.
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Health-promoting lifestyle

The five indicators were used to assign an overall score to
respondents’ health-promoting lifestyle. One point was
awarded for each of the five behaviours reported if the cor-
responding indicator is realised. Lifestyles with a higher
score can be viewed as healthier. In addition, a dichoto-
mous variable is created using the total score (threshold
value =4) to indicate that at least four of the five indicators
were realised.

Sociodemography

The results are depicted by gender, age and education. The
International Standard Classification for Education (ISCED)
is used to classify the information provided by respondents
on education [27]. The ISCED system takes into account
both school and vocational qualifications and is particular-
ly useful for international comparisons. ISCED categories
o to 2 were grouped into a low, 3 to 4 into a medium, and
5 to 8 into a high education group.

2.3 Statistical analyses

The analyses are based on data from 11,959 women and
10,687 men aged between 18 and 99 years. For each indi-
cator, respondents without information for the variables on
which the indicator is based were excluded from the analy-
ses. This led to the exclusion of 292 individuals for normal
weight, 31 for fruit and vegetable consumption, 262 for aer-
obic physical activity, 314 for alcohol consumption and g for
smoking. For the overall scores, respondents were excluded
if they provided no data on one or more indicators (840
participants). Any categories representing less than 2% of
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Significantly more women
than men practice at least
four out of five health-
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(35-6% of women and
22.1% of men).
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respondents were aggregated with the next category, in order
to mitigate the effect of the low number of cases and the
lack of accuracy associated with such figures. The combi-
nations of health-related behaviour are determined, and the
most frequent combinations are presented.

The results for women and men are presented separately
by age (18—29 years, 30—44 years, 45-64 years and =65
years) and education level (ISCED classification: low,
medium, high education group). In order to test the inde-
pendent influence on health-related behaviour of gender,
age and education level, a logistic regression model was
used that included these factors as influencing variables.
The dichotomous variable mentioned above, which indi-
cates whether the conditions for at least four of the five
indicators were realised, was the outcome variable.

The analyses were carried out using a weighting factor to
correct the sample for deviations from the population struc-
ture. For data weighting, design weighting was first applied
to account for the different selection probabilities (of mobile
and landline numbers). Subsequently, an adjustment based
on the official population figures was carried out with regard
to age, sex, federal state and district type (as of 31 December
2019). In addition, weighting also accounted for the distri-
bution of education levels in the 2017 microcensus accord-
ing to the ISCED classification [27].

The analyses were carried out using the procedures avail-
able in SAS 9.4. In order to take the weighting appropriately
into account, confidence intervals (Cl) and p-values were
calculated using SAS survey procedures. A statistically sig-
nificant difference between groups is assumed if the cor-
responding p-value in the Rao-Scott chi-square indepen-
dence test is lower than 0.05.

FOCUS

3. Results

The following describes the percentage of the population
that reported a health-related behaviour in their everyday
life. The results are set out by women and men, age and
education level (Table 1).

Low risk alcohol consumption

The vast majority of both women and men either do not
drink alcohol, drink it rarely, or drink less than the respec-
tive amounts considered risky (Table 1). The highest per-
centage of low-risk alcohol consumption was found among
women aged between 30 and 44, at 91.4% (Figure 1 and
Figure 2). A larger proportion of women in the low educa-
tion group reported low-risk alcohol consumption compared
with women in the medium or high education group. This
difference also exists between men, but is only statistical-
ly significant between the low and high education group.

Current non-smoking

76.0% of women and 66.1% of men do not currently smoke.
The proportion of current non-smokers remains relatively
stable up to the age of 65. However, it is significantly high-
er at retirement age than among younger aged groups. In
addition, a positive association was identified between lev-
el of education and non-smoking; this trend is particularly
pronounced among men. Slightly more than half of men
in the low education group are current non-smokers, where-
as almost 80% of men in the high education group do not
currently smoke.
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Table 1

Low-risk alcohol Current Aerobic physical Normal weight? Daily fruit and veg-
Health-related behaviour by gender, consumption’ non-smoking activity? etable consumption
age and education level % (95% Cl) % (95% Cl) % (95% Cl) % (95% Cl) % (95% Cl)
(n=11,959 women, n=10,687 men) Total
Source: GEDA 2019/2020-EHIS Women 88.9 (88.1-89.7)| 76.0 (74.7-77.3)| 44.8 (43.5-46.1)| 50.0 (48.6-51.4)| 45.1 (43.8-46.5)
Men 83.9 (82.8-85.0)| 66.1 (64.6-67.5)| 51.2 (49.8-52.7)| 38.3 (36.9-39.7)| 24.1 (22.9-25.3)
p-value* <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Age group

Women
18-29 years 86.4 (83.2-89.1)| 69.6 (65.4-73.6)| 58.9 (54.6-63.0)| 66.6 (62.4-70.6)| 42.1 (38.0-46.3)
3044 years 91.4 (89.8-92.8)| 70.4 (67.2-73.4)| 46.2 (43.1-49.4)| 55.1 (51.9-58.3)| 449 (41.8-48.0)
45-64 years 87.6 (86.3-88.8)| 71.8 (69.7-73.7)| 47.3 (45.3-49.3)| 47.0 (44.9-49.0)| 43.7 (41.7-45.7)
=65 years 89.8 (88.5-91.0)| 88.7 (87.1-90.2)| 33.3 (31.2-35.4)| 41.1 (38.8-43.5)| 48.7 (46.3-51.1)
p-value* 0.0006 <0.0001 <0.0001 <0.0001 0.0108

Men
18-29 years 85.2 (82.2-87.8)| 59.5 (55.7-63.3)| 69.3 (65.6-72.7)| 60.7 (56.9-64.4)| 22.7 (19.8-25.8)
30-44 years 86.4 (83.9-88.5)| 55.0 (51.6-58.3)| 53.5 (50.2-56.8)| 40.4 (37.2-43.6)| 23.4 (20.8-26.1)
45-64 years 82.4 (80.5-84.2)| 63.3 (60.9-65.6)| 46.4 (44.1-48.7)| 30.4 (28.3-32.5)| 22.0 (20.2-24.0)
=65 years 82.7 (80.6-84.7)| 86.4 (84.2-88.3)| 42.6 (40.0-45.2)| 31.4 (29.0-33.9)| 28.9 (26.7-31.3)
p-value* 0.0350 <0.0001 <0.0001 <0.0001 0.0002
Education level

Women
Low education group 929 (90.7-94.7)| 72.4 (68.6-76.0)| 27.4 (24.0-31.0)| 42.7 (38.7-46.8)| 42.3 (38.4-46.3)
Medium education group  89.1 (88.0-90.1)| 74.7 (73.1-76.2)| 46.7 (45.0-48.4)| 48.8 (47.1-50.5)| 42.9 (41.2-44.6)
High education group 84.1 (82.6-85.4)| 83.3 (81.7-84.7)| 56.6 (54.7-58.4)| 60.4 (58.5-62.1)| 54.6 (52.7-56.4)
p-value* <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Men

Low education group 88.3 (84.2-91.4)| 549 (49.5-60.2)| 46.0 (40.7-51.4)| 355 (30.7-40.7)| 23.1 (19.0-27.8)
Medium education group ~ 83.7 (82.0-85.2)| 62.5 (60.4-64.5)| 49.3 (47.3-51.4)| 37.6 (35.6-39.6)| 21.2 (19.6-22.8)
High education group 82.2 (80.9-83.4)| 78.0 (76.6-79.4)| 57.3 (55.7-58.8)| 40.8 (39.2-42.4)| 299 (28.5-31.3)
p-value* 0.0108 <0.0001 <0.0001 0.0715 <0.0001

Cl=confidence interval

! Mean consumption of <10 grams of pure alcohol per day for women and <20 grams per day for men

2 Achievement of the World Health Organization’s (WHO) recommendations on aerobic physical activity (at least 150 minutes per week)
*In line with the standards used by the WHO, a body mass index ranging from 18.5kg/m? to 25kg/m?

4 Rao-Scott chi-square independence test
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Young adults are more
likely to achieve a health-
promoting lifestyle than
people in the older

age groups.

Figure 3 (above)

Achieved points of women in health-promoting
lifestyle by age (n=11,469)

Source: GEDA 2019/2020-EHIS

Figure 4 (below)

Achieved points of men in health-promoting
lifestyle by age (n=10,337)

Source: GEDA 2019/2020-EHIS
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Aerobic physical activity

Overall, 44.8% of women and 51.2% of men meet the WHO
recommendations on aerobic physical activity. The percent-
age decreases in both women and men with age, and is
highest among 18- to 29-year-olds and lowest among peo-
ple aged 65 or above. There is one exception: women
between the ages of 45 and 64 meet the WHO'’s recom-
mendations on aerobic physical activity almost as often as
women aged between 30 and 44. Women and men in the
high education group achieve the recommendations more
frequently than those in the medium and lower education
group. In contrast to men, women in the medium educa-
tion group also achieve the WHO’s recommendations on
aerobic physical activity more often than those in the lower
education group. The differences by education are more
pronounced among women than among men.

Normal weight

Overall, 50.0% of women and 38.3% of men have a hormal
BMI. The percentage of women and men with a normal-
range weight steadily decreases with age: whereas 66.6% of
women and 60.7% of men aged 18 to 29 have a normal
weight, the percentage falls to 41.1% among women and
31.4% among men aged 65 or above. In addition, women in
the high education group are significantly more likely to have
a normal weight than women in the low education group.

Daily fruit and vegetable consumption

Almost twice as many women (45.1%) as men (24.1%)
reported that they ate fruit and vegetables every day. The
proportion of people who do so remains relatively constant
across age groups from young adulthood to the end of
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working life. After retirement, a few more women and men
manage to integrate fruit and vegetables into their daily
diets. Nevertheless, women continue to eat fruit and veg-
etables significantly more often every day compared with
men. More people in the high education group eat fruit and
vegetables every day compared with those in the medium
or low education group. Women in the high education group
fulfil the conditions for this indicator particularly often.

Health-promoting lifestyle

Most adults in Germany practice two or three health-pro-
moting behaviours (56.2% of women and 62.5% of men).
More women than men report four or five health-related
behaviours at the same time (Figure 3, Figure 4 and
Annex Table 1). Only one or none of these health-related
behaviours is realised by 8.3% of women and 15.3%.
Because only 1% to 2% of respondents reported none of
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Women and men in the
higher education group are
more likely to achieve a
health-promoting lifestyle
than people in the medium
and low education group.

Table 2

Proportions of the 15 most common
combinations of health-related behaviours
by gender (n=11,469 women, n=10,337 men)
Source: GEDA 2019/2020-EHIS
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the health-promoting behaviours under study, data on this
category has been aggregated with the adjacent category.
In young adulthood, 45.8% of women and 33.4% of men
report four or five health-related behaviours. This propor-
tion reduces with age. The fact that every fifth men aged
between 45 and 64 reported one or less achieved health-pro-
moting behaviour is particularly striking; among women,
it is only one in ten in this age group. On the other hand,
in the group of 65-year-olds and older, the proportion of
women and men with no more than one health-promoting
behaviour is only about half that of the previous age group.
The results of the multivariate analyses show whether
gender, age and education level are independently associ-
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ated with health-promoting lifestyle. Women (OR=2.2; 95%
Cl 2.0-2.4) and people in the high (OR=2.8; 95% Cl 2.4-3.4)
or medium (OR=1.5; 95% Cl 1.3-1.8) education group more
frequently report at least four health-related behaviours.
This also applies to people aged 18 to 29 (OR=2.0; 95% Cl
1.7—2.3) compared with people aged 65 or above.

Most frequent combinations of health-related behaviours
In addition to the scores calculated for people’s health-pro-
moting lifestyle, the combination of individual behaviours is
also interesting. The most common combination identified
among women is non-smoking together with low-risk alco-
hol consumption (Table 2). This is followed by a combination

Number Low-risk alcohol Current | Aerobic physical Normal Daily fruit and veg- %
assigned to the combination consumption' | non-smoking activity? weight® | etable consumption
Women
1 + + - - - 12.4
2 + + + + + 10.5
3 + + - - + 9.4
4 + + — + — 8.1
5 + + + + — 7.9
6 + + + — + 6.9
7 + + — + + 6.8
8 + + + — — 6.3
9 + - - - - 4.7
10 + — — + — 4.2
11 + — + + — 2.5
12 + — — — + 2.0
13 + — + — — 2.0
14 + — + + + 1.9
15 + — — + + 1.7

+ health-promoting behaviour was reported, - health-promoting behaviour was not reported

! Mean consumption of =10 grams of pure alcohol per day for women and <20 grams per day for men

2 Achievement of the World Health Organization’s (WHO) recommendations on aerobic physical activity (at least 150 minutes per week)
* In line with the standards used by the WHO, a body mass index ranging from 18.5kg/m? to 25kg/m?

Continued on next page
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Table 2 Continued

Proportions of the 15 most common
combinations of health-related behaviours
by gender (n=11,469 women, n=10,337 men)
Source: GEDA 2019/2020-EHIS
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Number Low-risk alcohol Current | Aerobic physical Normal Daily fruit and veg- %
assigned to the combination consumption' | non-smoking activity? weight® | etable consumption
Men
1 + + - — — 13.9
2 + + + — — 13.5
3 + + + + — 8.7
4 + — — — — 7.4
5 + + — + — 5.6
6 + + + — + 5.1
7 + — + + — 4.7
8 + + + + + 4.7
9 + — + — — 4.6
10 + + — — + 4.4
11 + - - + - 4.4
12 - + - - - 2.2
13 — + + — — 2.1
14 - - - - - 2.0
15 + + — + + 1.9

+ health-promoting behaviour was reported, - health-promoting behaviour was not reported

! Mean consumption of <10 grams of pure alcohol per day for women and <20 grams per day for men

2 Achievement of the World Health Organization’s (WHO) recommendations on aerobic physical activity (at least 150 minutes per week)
*In line with the standards used by the WHO, a body mass index ranging from 18.5kg/m? to 25kg/m?

of all five indicators, and then the combination of non-smok-
ing, low-risk drinking and daily fruit and vegetable indicators.

Similarly, the most common combination among men
is non-smoking and low-risk alcohol consumption; how-
ever, this is followed by 13.5% of men who also achieve the
WHO'’s recommendations on aerobic physical activity dur-
ing their everyday lives. A combination of all indicators,
with the exception of daily fruit and vegetable consumption,
is clearly less frequently.

4. Discussion

For a healthy lifestyle, it is recommended to eat a mostly
plant-based and varied diet, to be physically active on a
regular basis, to monitor one’s body weight, to drink alco-
hol in moderation and avoid smoking. Only a small pro-
portion of the population fulfils all five of these health-
promoting behaviours, with most adults in Germany
achieving just two or three. A health-promoting lifestyle
with four or five realised behaviours is most common
among young adults aged between 18 and 29 years. Women
are more likely to achieve a health-promoting lifestyle
than men; people in the high education group are more
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likely to do so than those in the medium and lower educa-
tion group.

In later adulthood the proportions of those who are
physically active for at least 150 minutes per week or have
a normal-range body weight are lower. The recommenda-
tion to eat fruit and vegetables daily is realised least often
out of the five indicators under study. Men achieve the
WHO recommendation on aerobic physical activity more
often than women.

Few studies that use data from a population-based sam-
ple describe health-related behaviour in a similar way. These
studies also vary in the number and type of behaviour
parameters that they analyse and the criteria that they use
to do so. However, similar to the present results, it can be
seen consistently that only a minor proportion of the adult
population fulfils the conditions for all of the indicators
that were studied; this not only applies in the case of an
earlier study in Germany [11] but also across Europe [10]
and even worldwide [28-31].

More women than men adopt a lifestyle that is in line
with the recommendations on health-related behaviour [11,
29-33], but other surveys have also found that men fulfil
the recommendations for physical activity more often com-
pared with women [11, 31]. Other studies have also identi-
fied better health-related behaviour among higher educated
groups [29-31, 34]. The association between age and
health-related behaviour is less clear, depending on study
and country, different age groups had a better health-related
behaviour [10, 29, 31, 35].

A meta-analysis examined whether certain clusters of
health-promoting behaviours occur more frequently
together, and whether their prevalence differs between sub-
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groups [36]. The most common cluster identified by the
analyses set out here was that of non-smoking combined
with low-risk alcohol consumption; this applies to both
women and men. The same combination has been identi-
fied by other studies [36]. The analyses set out here only
rarely found a combination of a healthy diet — assessed as
daily fruit and vegetable consumption — and regular phys-
ical activity, despite the fact that addressing both factors
is recommended to prevent overweight [37, 38]. However,
in the present study, dietary behaviour is represented in a
simplified way which may explain the lower correlation
identified here with physical activity and BMI.

Both the number of reported health-related behaviours
and the way in which they are combined are important for
disease prevention [6, 39, 40]. In particular, combinations
that include smoking are associated with an increased risk
of all-cause mortality and mortality from cardiovascular
diseases [6]. In contrast, people that combine a normal
weight and at least two of the factors non-smoking, mod-
erate alcohol consumption and physical activity were found
to have a particularly high number of years of life free from
non-communicable diseases (such as diabetes mellitus
and cardiovascular diseases) [39].

GEDA 2019/2020-EHIS is based on a large sample
which allows representative statements for population
health in Germany [19]. GEDA was conducted with a high
degree of standardisation. One limitation of the study, how-
ever, is its survey mode. The use of self-reported data
instead of measurements can influence results, for exam-
ple of body height and weight, as people tend to underes-
timate their weight and overestimate their height [41]. The
analyses undertaken here only examined a selection of
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behaviours that are considered to promote health. The
available data made it impossible to consider factors such
as sleep behaviour or how a person deals with stress. In
line with previous studies, maintaining a normal weight
was regarded as an independent health-promoting behav-
iour [7—9, 11, 29-31]. However, it can also be viewed as
resulting from the interplay of diet and exercise. Ultimately,
there is no standard established definition of a healthy life-
style, and different operationalisations are used in different
studies [10, 11, 28-30].

This study describes a health-promoting lifestyle in
terms of a simple overall score. This values each health-
related behaviour equally, even though the preventive
importance of a particular behaviour can be different and
vary depending on the target variable (risk associated with
certain diseases, disease-specific mortality or all-cause mor-
tality). With a score of two it cannot be assumed that peo-
ple generally live a healthy lifestyle (they fail to fulfil the
conditions of three other indicators). For a lifestyle with at
least four health-relevant behaviours many studies have
shown health benefits [7].

The indicators used are based on the questionnaire of
the European Health Interview Survey (EHIS) [15, 16]. The
reference periods differ depending on the indicator (e.g.
‘in the last year’ for alcohol consumption or ‘current’ for
smoking). This article assessed health-related behaviour
using recommendations and threshold values. However,
the selected threshold values oversimplify the respective
behaviour. For example, if both aspects of the WHO'’s
recommendations on physical activity, i.e. aerobic phys-
ical activity and muscle strengthening (on at least two
days per week) [23, 24], were used, only 23.1% of women
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and 29.0% of men would fulfil the conditions for this
indicator. At the same time, the selected threshold val-
ues do not allow to differentiate in more detail: for exam-
ple, respondents who do not consume fruit on a daily basis
do not meet the conditions for this indicator, although
they may eat a large amount of vegetables. This demon-
strates that improvements to individual health-related
behaviour that are below the selected threshold values
are also desirable and can come with health benefits. It
has also been argued that people should completely
avoid alcohol in order to reduce overall mortality [42]. In
addition, the behaviours considered here could be
assessed in a more differentiated manner, for example
nutrition could have been analysed by focusing on other
types of food. However, not enough data were available
to do so.

Further information on the GEDA study is described in
detail elsewhere [19]. Part of the data collection by GEDA
2019/2020-EHIS was conducted at the beginning of the
COVID-19 pandemic. From mid-March 2020, extensive
containment measures and policies came into effect, such
as contact restrictions, and the closure of schools, shops,
restaurants, and many public facilities. Initial evaluations
of the possible impact of these measures on health behav-
iour have identified a higher body weight and a higher BMI
among the population compared with the same period in
2019. In contrast, the number of tobacco smokers has
decreased [43]. The COVID-19 pandemic containment
measures, therefore, appear to have resulted in changes
in individual behaviour. However, the impact that these
measures will have on health at the individual and popu-
lation level remains to be seen [44].
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The results demonstrate that health-related behaviours
can differ significantly by age and gender. This underscores
the need for preventive and health-promoting measures
that take into account people’s heterogeneous needs,
requirements and circumstances. Men, for example, con-
sume less often fruit and vegetables on at least a daily basis;
whereas women are less likely to follow the recommenda-
tions on physical activity than men. This provides a start-
ing point for measures that take these gender-based dif-
ferences into account. However, such measures can only
be effective if they also account for the specific causes and
barriers to health-promoting or risky behaviour that apply
in each case. These include issues such as gender roles
and social constructs of femininity and masculinity [45].
This not only applies when addressing these issues [46, 47],
but also for context-related interventions and structural
changes that may result in different possibilities for women
and men. So far there has been little research on gen-
der-sensitive approaches to preventive measures, especially
with regard to how these measures can contribute towards
breaking down gender stereotypes instead of consolidat-
ing them (gender-transformative prevention) [48, 49].

Differences in health behaviour have also been identi-
fied by age. The proportion of non-smokers increases with
age and is highest among people aged 65 or above. In con-
trast, achievement of the WHQO’s recommendations on
aerobic physical activity decreases with age. There are many
possible explanations for these differences. For example,
the decline in physical fitness and the increase in frailty,
especially among over 65-year-olds, could explain the
age-related differences in physical activity. In addition to
biological aspects, however, social aspects can also play a
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role. There are signs that certain biographical events and
changes in people’s lives can have an impact on health-
related behaviour and BMI, for example, retirement and
changes in family status (starting a family, divorce, losing
a partner, children leaving the family home) [5s0-53]. The
particularly favourable health-related behaviour identified
among people aged 65 or above (e.g. not smoking) could
also be influenced by selection effects, as the proportion
of people with high-risk behaviour may be lower in older
age groups due their possibly shorter life expectancy.
However, in general, neither age nor gender alone can
explain the difference in the prevalence of health-relevant
behaviour. Socioeconomic factors also play an important
role. Across all age groups and among all of the behav-
iours considered, favourable health-related behaviour is
found significantly more often among people with a higher
level of education compared with people with a lower level
of education. This association has already been described
in the literature [34] and underscores the need for preven-
tive and health-promoting measures to be planned in a
manner that particularly provides health-related options
for people with a low level of education. Low-risk alcohol
consumption is an exception: women in the low education
group are more likely to demonstrate low-risk alcohol con-
sumption than women in the high education group. This is
confirmed by other national and international studies [54,
55]. One of the explanations discussed in the literature is
that different role models exist: women with a higher edu-
cation level tend to face greater professional demands
and earn a higher income, aspects that are linked to tra-
ditional ‘male’ roles, which is then further reflected in
their risky alcohol consumption [56]. However, these find-
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ings can also be explained against the background of
changing cultural and social norms, such as to women'’s
position in society [57]. More research is needed into con-
sumption patterns, alcohol products that women con-
sume and how and when they are drinking alcohol. Fur-
thermore, this research would need to be conducted
against the background of gender-based differences and
differences in social circumstances. Finally, more research
is needed into how measures can contribute towards
achieving health equity.

Differences between population groups arise not only at
the level of individual health-related behaviour, but also at
the lifestyle level (when considered as the overall score of
the five selected health behaviours). The results show that
the highest percentage of people who combine four or five
of the behaviours under study can be found in the youngest
study group — people aged 18 to 29. However, this still only
applies to 33.0% of men in this age group; and it does apply
to significantly more women, at 45.3%. The overall score
provides a useful means of assessing the preventive rele-
vance of a particular lifestyle. The more beneficial behaviours
are combined, the more likely it is to have a decreased risk
of morbidity from various chronic diseases [8].

Instead of fostering health-promoting behaviour, the
given societal framework and context factors often hinder
health-promoting behaviour. As long as healthy choices
are not the easiest ones to make [58], people will find it dif-
ficult to regularly fulfil the requirements for all health-pro-
moting indicators in their everyday lives. Appropriate mea-
sures must therefore not only promote individual health
behaviours (e.g. only exercise), but create the conditions
that people need in order to realise their greatest possible
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health potential in different areas. Moreover, it is also
important to mention here that although improved
health-related behaviour is beneficial at the individual level,
a plant-based diet with plenty of fruit and vegetables and
increased physical activity through walking and cycling
instead of using motorised transport can also contribute
to protecting the climate [59].

This study demonstrates the need for measures that
encourage people to develop and maintain behaviours that
are beneficial to their health in their everyday life beyond
young adulthood. Overall, the data suggest that certain
health-promoting and certain risky behaviours can occur
together. Therefore, approaches are needed that account
for the interactive nature of various health-related behav-
iours. Effective approaches are required that enable people
to change multiple health-related behaviours. Moreover,
these approaches also need to be gender-sensitive and to
be conceived and made particularly accessible to socially
disadvantaged groups.
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Annex Table 1

Proportion of achieved points in health-
promoting lifestyle by gender and age
(n=11.469 women, n=10.337 men)
Source: GEDA 2019/2020-EHIS
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Age group
Points Total 18-29 years 30—44 years 45-64 years =65 years
Women
Oor1 8.3% 8.6% 9.0% 10.6% 4.7%
2 24.0% 19.3% 21.8% 24.2% 28.0%
3 32.2% 26.4% 31.7% 31.7% 36.2%
4 25.1% 31.0% 25.8% 23.5% 23.4%
5 10.5% 14.8% 11.7% 10.0% 7.7%
Men
Oor1 15.3% 9.2% 16.8% 20.6% 10.4%
2 30.3% 23.3% 31.4% 32.1% 31.9%
3 32.2% 34.1% 30.6% 29.4% 37.0%
4 17.4% 25.7% 16.7% 14.9% 15.5%
5 4.7% 7.7% 4.6% 3.0% 5.2%
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Utilisation of outpatient medical services in Germany —
Results from GEDA 2019/2020-EHIS

Abstract

Outpatient health care provision plays an important role in the identification and treatment of health problems. Data
are needed on the utilisation of health care services and their determinants to enable health policy decision-making and
needs-based care provision. The analyses set out in this article are based on current data on the utilisation of outpatient
health care services. The data stem from the German Health Update (GEDA 2019/2020-EHIS), a nationwide cross-
sectional survey of the resident population in Germany that is undertaken as part of the health monitoring conducted
at the Robert Koch Institute.

Around 80% of the population aged 18 or over were treated at least once within twelve months by a general practitioner,
60% by a specialist, and 10% received psychiatric or psychotherapeutic treatment. Less than half of those eligible had had
a stool test during the past two years, and just over half had had a colonoscopy in the past ten years. Around 80% of
women and 70% of men had had their blood pressure checked within the last year, and 60% had had their blood cholesterol
or blood sugar levels monitored. Over 50% reported that they had taken medically prescribed drugs in the past two weeks.
In general, most of the indicators under study suggest that utilisation increases with age and that utilisation is higher
among women than men, with the exception of psychiatric and psychotherapeutic services, among others.

W OUTPATIENT CARE - CANCER SCREENING - PSYCHOTHERAPY - BLOOD PRESSURE MONITORING - MEDICATION

1. Introduction and social services [1]. Around 9o% of adults in Germany

utilise outpatient medical or psychotherapeutic services

FOCUS

Outpatient health care plays an important role in identify-
ing and treating health problems. The largest area is out-
patient medical care and psychotherapy. In Germany, these
services are mainly provided by office-based physicians and
psychotherapists. As they are generally the first point of
contact in the health care system, they determine the need
for and provide treatment, carry out examinations, and, if
necessary, arrange for the provision of further health care

every year [2].

Medical care also includes blood pressure monitoring,
and cholesterol and blood sugar tests. These tests play a
key role in the prevention, diagnosis and management of
cardiovascular diseases and diabetes, and are important
aspects of quality of care. Health surveys have identified a
significant increase in the number of blood pressure check-
ups conducted among people with high blood pressure [3]
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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

vVYvyvVvyy

Further information in German is available at
www.geda-studie.de
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and a decrease in undetected high blood pressure [4] and
unknown diabetes [5] in Germany between 1997/1998 and
2008 to 2011.

Medication is also an essential aspect of the treatment
of health impairments, disorders, and diseases. Between
2014 and 2015, more than half of the population took med-
ication prescribed by a doctor within a two-week period;
among people 65 or above it was over 85% [6].

Preventive care, which includes vaccinations and cancer
screening, also falls under the responsibility of outpatient
health care. As such, preventive care also includes colorec-
tal cancer screening, which is offered to people with stat-
utory health insurance aged 50 or above in the form of stool
tests and colonoscopies at different intervals depending
on their age and sex. The costs are covered by statutory
health insurers, and utilisation is voluntary [7]. Organised
colorectal cancer screening was established in July 2019 in
Germany and it involves inviting patients to screening and
providing them with information about the screening. Pre-
viously, claims data from statutory health insurers in Ger-
many demonstrated that around 18% of those eligible had
undertaken a stool test for hidden blood (2017-2018) and
that around 15% had undergone a colonoscopy (2009—
2018) [8]. It should be noted that in addition to colorectal
cancer screening, colonoscopies are also used to deter-
mine the cause of symptoms, which leads to its higher
overall utilisation [9].

Andersen’s Behavioural Model of Health Services Use
describes a number of factors that influence the utilisation
of health services [10, 11]. Andersen distinguishes between
three groups of factors: (i) predisposing factors such as
sex, age, education and professional status, (ii) enabling
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factors, e.g. income, types of health insurance and the
accessibility of facilities, and (iii) need factors, of which
a person’s health plays a central role [10]. If predisposing
or enabling factors have a strong impact on utilisation
that cannot be explained by different medical needs can
result in the development of social inequalities in health
care provision.

In order to develop health policy and ensure needs-based
care provision, including the avoidance of overuse, underuse
and misuse, information is required about the utilisation
of health care services and their determinants [12]. For exam-
ple, people with depressive symptoms seek help much more
often in regions with a relatively large number of psycho-
therapists [13]. Analyses of the use of outpatient care can
be carried out using claims data from health insurers and
associations of statutory health insurance physicians as well
as with data from population-based surveys. Survey data
on utilisation are available, among others, from the health
monitoring at the Robert Koch Institute. In contrast to
claims data, survey data enable a more differentiated
description of social and other determinants [14-16].

This article is based on key data from the study GEDA
2019/2020-EHIS on the current utilisation of general and
specialist medical services, including psychiatric and psy-
chotherapeutic care, by adults in Germany. It sets out
results on the utilisation of selected outpatient services:
stool test, colonoscopy, measurement of blood pressure,
blood cholesterol and blood sugar by health professionals,
and the utilisation of medically prescribed drugs. With
regard to the factors influencing the utilisation of outpa-
tient services, we focus on the predisposing factors of age,
gender and education.
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Around 80% of the
population aged 18 or above
used general practitioner
services at least once a year.
Around 60% seeked
specialist medical care.
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2. Methodology
2.1 Study design and sample

The German Health Update (GEDA) is a nationwide
cross-sectional survey of the resident population in Ger-
many. The GEDA study has been conducted by the Robert
Koch Institute (RKI) on behalf of the German Federal Min-
istry of Health at multi-year intervals since 2008 and is
part of the health monitoring at the RKI [17, 18]. The fifth
follow-up survey, GEDA 2019/2020-EHIS, took place
between April 2019 and September 2020. As in the
2014/2015 wave, the questionnaire of the European Health
Interview Survey (EHIS) was fully integrated [19, 20].
GEDA 2019/2020-EHIS was conducted as a telephone
interview survey using a computer assisted, fully struc-
tured interview (i.e. Computer Assisted Telephone Inter-
view, CATI). It was based on a random sample of landline
and mobile telephone numbers (dual-frame method) [21].
The sample comprised the population aged 15 years and
older living in private households and with permanent
residency in Germany. A total of 23,001 people provided
complete interviews for the GEDA 2019/2020-EHIS study.
Based on the standards of the American Association for
Public Opinion Research (AAPOR), the response rate was
21.6% (RR3) [22]. A detailed description of the methodol-
ogy used for GEDA 2019/2020-EHIS, including an expla-
nation and differentiated presentation of the response
rates, can be found in Allen et al. in this issue of the Jour-
nal of Health Monitoring [23].
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2.2 Indicators

Utilisation of medical services

Data on the utilisation of medical services were collected
using the question: ‘When was the last time you consulted
a GP (general practitioner) or family doctor on your own
behalf?’. The question on the utilisation of specialist ser-
vices used a similar wording asking for consultations with
medical or surgical specialists. Two dichotomous variables
were formed to differentiate between respondents who had
seen a GP, as well as those who had consulted a specialist
in the |ast twelve months, from respondents who had not
sought the corresponding medical care during this period.

Utilisation of psychiatric and psychotherapeutic services

Data on the utilisation of specialist mental health services
were specifically recorded for psychological complaints and
mental disorders. The participants were asked: ‘In the past
twelve months have you visited on your own behalf a psy-
chologist, psychotherapist or psychiatrist for counseling,
examination or treatment?'. The possible responses were
‘Yes’,'No’, ‘Don’t know’ and ‘Prefer not to answer’. When ‘psy-
chotherapeutic and psychiatric services’ are referred to in the
following, they also include services provided by psycholo-
gists without a licence to practice medicine, such as those
provided in the context of outpatient addiction counselling.

Utilisation of stool test and colonoscopy

GEDA 2019/2020-EHIS collected data on colorectal cancer
screening using the following questions: ‘When was the
last time you had a test for hidden blood in your stool?’
and ‘When was the last time you had a colonoscopy?’. The

EIRIEAES




Journal of Health Monitoring

Journal of Health Monitoring 2021 6(3)

Utilisation of outpatient medical services in Germany

possible responses were periods ranging from ‘Within the
last twelve months’ to ‘Ten years ago or longer’. The
respondents could also answer ‘Never’. The resulting data
can be used to assess whether the last examination took
place in accordance with the guidelines for colon cancer
screening [7]. The analyses are based on routine stool tests
and colonoscopies. This means a stool test within the last
twelve months for women and men aged between 50 and
54; a stool test within the last two years for women and men
aged 55 or over; and a colonoscopy within the last ten years
for men aged 50 or above, and for women aged 55 or above.

Blood pressure, blood cholesterol and blood sugar
measurement by health professionals

Data was collected on blood pressure measurement con-
ducted by health professionals by asking: ‘When was the
last time that your blood pressure was measured by a health
professional?’. Five possible responses were given: ‘With-
in the past twelve months’, ‘One to less than three years’,
‘Three to less than five years’, ‘Five years or more’ and ‘Nev-
er’. The answers were used to establish a dichotomous
variable for blood pressure checks in the last twelve months
(‘ves’/’no’). The questions used for blood cholesterol and
blood sugar measurements by medical professionals in
the last twelve months used similar wording.

Utilisation of medically prescribed drugs

Data on the utilisation of medically prescribed drugs in the
two weeks prior to the survey is depicted using the preva-
lence of current prescription medication. The participants
were asked: ‘During the past two weeks, have you used any
medicines that were prescribed for you by a doctor? Exclude

FOCUS

contraceptive pills or hormones used solely for contracep-
tion’. The possible responses were ‘Yes’, ‘No’, ‘Don’t know’
and ‘Prefer not to answer’.

Sociodemography

In addition to age, respondents’ gender and education were
also taken into account as determinants of health care util-
isation. GEDA 2019/2020-EHIS used gender identities to
describe gender differences and allowed the respondents
to indicate which gender they felt they belonged to. Respon-
dents 18 years and older included 11,959 women and 10,687
men. 62 respondents provided a different gender identity
to the one that they were assigned at birth or gave no infor-
mation at all. These individuals are not included in the gen-
der stratified analyses.

The International Standard Classification of Education
(ISCED) was used to classify the information provided by
the study participants on education [24]. ISCED takes into
account both school and vocational qualifications and is
particularly suitable for international comparisons. ISCED
categories o to 2 were grouped into a low, 3 to 4 into a
medium and 5 to 8 into a high education group.

2.3 Statistical analyses

The analyses are based on data from 22,646 participants
(11,959 women, 10,687 men) aged 18 to 99. Depending on
the indicator, participants without information on the vari-
ables on which an indicator is based were excluded from
the analyses (27 for GPs, 60 for specialists, 11 for psychi-
atric and psychotherapeutic services, 179 for blood pressure,
684 for blood cholesterol, 1,100 for blood sugar and 3 for
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Psychiatric and
psychotherapeutic services
are most commonly utilised
by women aged between

18 and 29.
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medically prescribed drugs). The analysis of utilisation of
stool test is based on data from 5,507 participants (3,058
women, 2,449 men). The utilisation of colonoscopy is based
on data from 8,408 participants (4,329 women, 4,079 men).

The analyses were carried out using a weighting factor
to correct the sample for deviations from the population
structure. Design weighting was first carried out for the
different selection probabilities (mobile and landline). This
was followed by an adjustment to the official population
figures based on age, sex, federal state and district type (as
of 31 December 2019). Adjustments were also undertaken
to ensure the data reflected the education distribution iden-
tified by the 2017 microcensus. This was conducted in
accordance with ISCED classifications [27].

The analyses were carried out with SAS 9.4. In order to
properly account for the weighting when calculating confi-
dence intervals and p-values, all analyses were undertaken
using SAS survey procedures. A statistically significant dif-
ference between groups is assumed where p-values are
less than o.05.

3. Results
3.1 General practitioner and specialist utilisation

84.2% of women and 79.5% of men reported seeing a GP
in the last twelve months. Specialist medical services were
used less often (women 67.8%, men 53.3%). The utilisation
of medical services tends to increase with age while gender
differences towards a higher utilisation among women
remain (Figure 1 and Annex Table 1). With regard to edu-
cation, there is a tendency towards a greater utilisation of
GP services by people from the lower education group
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compared with those from the medium and higher educa-
tion group. The opposite correlation can be found for spe-
cialist services, with a more frequent utilisation by people
from the higher education group. This relationship is much
more pronounced among women than men (Figure s, Fig-
ure 6 and Annex Table 1).

3.2 Utilisation of psychiatric and psychotherapeutic
services

12.7% of women and 8.9% of men reported that they have
used psychotherapeutic and psychiatric services in the past
twelve months. The frequency differs between age groups.
People aged 65 or over report the lowest utilisation of these
services (women 5.3%, men 3.8%). Women between the ages
of 18 and 29 do so almost four times as often, at 19.2%. For
men, those aged between 45 and 64 most frequently report-
ed having used psychotherapeutic and psychiatric services, at
11.6%, which is about three times the rate identified for men

aged 65 or above (Figure 1 and Annex Table 1). Gender dif-
ferences are also evident when comparing education groups.
Although there is no evidence of an educational gradient
among women, men in the lower education group seek spe-
cialist care for psychological complaints and mental disor-
ders roughly twice as often (13.0%) as men in the higher edu-
cation group (6.7%) (Figure 5, Figure 6 and Annex Table 1).

3.3 Utilisation of stool test and colonoscopy
In line with the recommendations, around a third of women

(34.2%) and around one fifth of men (20.2%) between the
ages of 50 and 54 reported having had a stool test in the
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Figure 1

Utilisation of general practitioner, specialist,
and psychiatric/psychotherapeutic services in
the last twelve months by gender and age
(general practitioner services n=11,945 women,
n=10,675 men; specialist services

n=11,925 women, n=10,663 men;
psychiatric/psychotherapeutic services
n=11,953 women, n=10,682 men)

Source: GEDA 2019/2020-EHIS

The utilisation of
colonoscopies, which
rises with age, is not
associated with education
level or gender.

Figure 2

Utilisation of stool test and

colonoscopy by gender and age

(Stool test n=3,058 women, n=2,449 men;
colonoscopy n=4,329 women, n=4,079 men)
Source: GEDA 2019/2020-EHIS
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100
Women Men
80
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18-29 30-44 45-64 =65 18-29 30-44 45-64 =65

General practitioner services B Specialist services

last twelve months. This difference is significant (data not
shown). Considerably more people had a test within the
last two years, although hardly any differences were iden-
tified in this case between women and men (Figure 2 and
Annex Table 2). It is particularly striking that women'’s util-
isation of stool tests decreases with age: significantly few-
er women in other age groups reported a test compared
with 55- to 59-year-olds. In contrast, utilisation of stool test
tends to increase with age among men. The data show that
colonoscopies are reported significantly more often by peo-
ple aged 60 or above than by younger people.
Proportion (%)

80
Women

60

Men
40
20 I I
I I I I I I
50-54 55-59 60-64 =65

50-54 55-59 60-64 =65

Age group (years)
Stool test within the last two years

M Colonoscopy within the last ten years

Age group (years)

B Psychiatric/psychotherapeutic services

3.4 Blood pressure, blood cholesterol and blood sugar
measurement by health professionals

The percentage of women and men who reported having
had a blood pressure check-up undertaken by a health care
professional in the past twelve months was 81.0% and
70.7%, respectively. These figures increase significantly with
age for both genders. Moreover, they are also significantly
higher among women in the 18-to-29 and 30-to-44 age
groups than among men of the same age. However, no
gender differences were identified among 45- to 64-year-
olds or people aged 65 or over (Figure 3). Similar results
were obtained for blood cholesterol and blood sugar. For
example, 64.7% of women and 59.4% of men report that
their blood cholesterol had been checked by health profes-
sionals in the last twelve months. 62.3% of women and
57.4% of men report that their blood sugar has been mea-
sured by health professionals in the past twelve months.
The proportion of people who have had their blood choles-
terol and blood sugar levels tested also increases signifi-
cantly with age. Significant gender differences were only
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Figure 3

Blood pressure, blood cholesterol, and blood
sugar measurement by health professionals in
the last twelve months by gender and age
(Blood pressure measurement

n=11,873 women, n=10,597 men;

blood cholesterol

n=11,622 women, n=10,341 men;

blood sugar

n=11,383 women, n=10,168 men)

Source: GEDA 2019/2020-EHIS

The utilisation of blood
pressure, blood cholesterol
and blood sugar check-ups
increases with age and is
more common among
women than men, and
particularly among

18- to 44-year-old women.

Figure 4

Utilisation of medically prescribed drugs
in the last two weeks by gender and age
(n=11,958 women, n=10,686 men)
Source: GEDA 2019/2020-EHIS
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Blood pressure measured
in the last twelve months

identified between 18- to 29- and 30- to 44-year-olds (Fig-
ure 3). With regard to education, no differences were iden-
tified for blood pressure and blood cholesterol between
people from the lower education group and those from the
medium and higher education groups. A smaller proportion
of men in the lower education group reported blood sugar
check-ups than men in the medium and higher education
groups (Figure 6). In women, a clear educational gradient
was identified for blood cholesterol and blood sugar mea-
surements, but not for blood pressure. A higher proportion
of women in the lower education group reported blood
cholesterol and blood sugar measurements than women in
the medium and higher education groups (Figure 5).

3.5 Utilisation of medically prescribed drugs

More than half of the study participants (59.2% of woman,
50.6% of men) reported that they had used medically pre-
scribed drugs in the last two weeks (Figure 4 and Annex
Table 1). The prevalence differs significantly during the life
course and increases with age: in the youngest age group

B Blood cholesterol measured
in the last twelve months

18-29 30-44 45-64

w I L

Age group (years)
M Blood sugar measured
in the last twelve months

(18 to 29 years), 36.9% of women and 20.7% of men had
used medication prescribed by a doctor in the last two
weeks, whereas the prevalence among people aged 65 or
above was much higher (83.6% for women and 83.0% for
men). Gender differences were recorded in the 18-to-29,
30-t0-44 and 45-to-64 age groups, with significantly higher
prevalences among women than men. From the age of 65,
the prevalences level out. Women from the lower educa-
tion group (69.3%) have a significantly higher prevalence
of medically prescribed drug use than women from the
higher education group (50.2%) (Figure 5 and Figure 6).

Proportion (%)
100

80
60
40 1
20 m I
I I I

18-29 30-44 45-64 =65
Age group (years)

Women M Men
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Figure 5 (above)

Utilisation of outpatient care services

in the last twelve months among women
by education level

Source: GEDA 2019/2020-EHIS

Figure 6 (below)

Utilisation of outpatient care services in the last
twelve months among men by education level
Source: GEDA 2019/2020-EHIS

The utilisation of medically
prescribed drugs is higher
among women, the elderly
and people in the lower
education group.
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Specialist Psychiatric and Blood pressure Blood cholesterol Blood sugar Medically prescribed
services services psychotherapeutic measurement measurement measurement drugs”
services
100
80
60
40
20 +
General practitioner Specialist Psychiatric and Blood pressure Blood cholesterol Blood sugar Medically prescribed
services services psychotherapeutic measurement measurement measurement drugs”

services

Low education group
“In the past two weeks

B Medium education group

This social gradient was also observed in men, but was not
found to be statistically significant.

4. Discussion

This article describes key data on the utilisation of outpa-
tient health care services in Germany. In addition to certain
preventive services (colorectal cancer screening), focus is
placed on the utilisation of general practitioner, specialist
and psychiatric/psychotherapeutic services, important
medical check-ups and medication. The analyses demon-
strate a tendency towards differences by gender in the
sense of a higher utilisation of health services by women.

M High education group

Outpatient care services

Many health services are also used more frequently with
increasing age, and educational differences were observed
for some of the indicators.

4.1 Utilisation of services provided by general
practitioners and specialists

Around eight out of ten respondents used general practi-
tioners in the twelve months prior to the survey. Specialist
medical services were utilised by around six out of ten
respondents within the last year and, thus, somewhat less
often. Previous studies have demonstrated a relatively high
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utilisation of outpatient medical services in Germany [2, 26)].
An initial analysis of the GEDA 2019/2020-EHIS data over
time in the initial phase of the COVID-19 pandemic showed
that the utilisation of general and specialist medical ser-
vices fell briefly, albeit significantly, in 2020 when contain-
ment measures were in place [27]. This study presumably
therefore slightly underestimates the utilisation of outpa-
tient medical services in terms of the average level over the
entire study period. A higher level of utilisation with increas-
ing age as a result of increasing morbidity is also well doc-
umented in the literature on factors influencing the utili-
sation of many health services; as is the generally higher
level among women [11, 26]. Gender differences are often
explained in terms of women having a higher physical sen-
sitivity and a greater willingness to accept help and to make
greater use of preventive services. Men are viewed as more
inclined to take advantage of medical services only after
diseases already have appeared [26]. This also explains the
trend towards a decrease in gender differences with increas-
ing age as more treatment is needed in older age due to
rising morbidity. Socioeconomic differences in health care
can already be found in childhood [28]. In addition, the ten-
dency towards a higher utilisation of general medical ser-
vices with decreasing socioeconomic status is also well-
known. In the present analysis this was operationalised
using the respondents’ educational level. The findings go
hand in hand with the tendency of people with a higher
socioeconomic status to make greater use of specialist
medical services [29, 30]. These socioeconomic differences
are partly explained by the fact that in Germany, people
with lower socioeconomic status often use general practi-
tioners as gatekeepers (i.e. people who guide them through
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the health system) and only utilise specialist services on
their advice [31]. The differences between health systems
in Europe mean that Europe-wide comparisons are only
possible to a limited extent. Data from EHIS Wave 2 for
2014 show that both the outpatient utilisation of GP and
specialist medical services are relatively high in Germany
compared with other EU member states; the utilisation of
psychiatric and psychotherapeutic services is also above
the EU average [32].

4.2 Utilisation of psychiatric and psychotherapeutic
services

12.8% of women and 8.9% of men reported having had
psychotherapeutic or psychiatric counselling or treatment
in the past twelve months. Data from BARMER health
insurance for 2018 also show that a comparable propor-
tion of the population was treated by psychological psy-
chotherapists (3.1%) and psychiatrists and neurologists
(10.9%) [33]. Assuming that 27.8% of the population are
affected by a mental disorder at least once a year [34, 39],
the utilisation of specialist services can be described as
low. Given the fact that almost three quarters of patients
with a documented diagnosis of a mental disorder only
received treatment from a GP or specialist in somatic
medicine [36], a treatment gap in the provision of care for
mental health is discussed.

Compared with the results of GEDA 2014/2015-EHIS,
the analyses set out here identified a slight increase in the
utilisation of psychotherapeutic and psychiatric services
over time (women 11.3%, men 8.1%). This particularly
applies to women in young adulthood (18 to 29 years of
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age) as the figure for this group increased by 8.7 percent-
age points [13]. For psychotherapeutic services, this peak
in the age distribution, which has become increasingly pro-
nounced over the last few years, is also found in health
insurance data [33]. Furthermore, these data demonstrate
that the currently still low level of utilisation by people aged
65 or above (see also [37, 38]) has increased in recent years.
Taking into account that, for example, the frequency of
depression diagnoses increases with age, care provision
in this context becomes increasingly needs-based over time
[39]. Apart from this, the age distribution of the utilisation
of psychotherapeutic services identified from data from
statutory health insurers [33] differs significantly from the
findings presented here, because our study includes psy-
chiatric (and psychological) care, which are known to have
different age distributions [40].

The finding that women seek psychiatric and psycho-
therapeutic help more often than men is confirmed by the
literature [41]. Furthermore, our results demonstrate that
the educational differences in the utilisation of services
also vary between the genders. Men in the low education
group have a more frequent rate of utilisation, reflecting
that mental distress and disorders occur more frequently
in people with lower income and educational and profes-
sional status [34]. Although this difference was also
expected among women, no evidence was found to sup-
port it in the data used here. This could be due to the fact
that social inequality in mental disorders is more pro-
nounced in men than in women [42]. In addition, when
collecting data on the utilisation of services, occupational
groups were considered together, although they would pre-
sumably have to be looked at separately in this regard, too.
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Numerous signs indicate that especially persons with
higher levels of education have easier access to outpatient
psychotherapeutic services in particular, and that these
seem to differ from psychiatric and possibly psychological
services [33, 38, 43, 44]. Since women make more use of
psychotherapy than men, this may lead to the appearance
that the services are being utilised equally by women of all
education groups — which is unjustified because of the
social gradient of morbidity.

4.3 Utilisation of stool test and colonoscopy

The analyses of the available data show that a relatively
large number of people over the age of 50 (around 40%)
report having had a stool test within the last two years. The
figures for a colonoscopy within the last ten years are even
higher, at more than 50%. Both tests can be used preven-
tively as part of colorectal cancer screening but also to
determine the cause of symptoms. As no data was collect-
ed as part of GEDA 2019/2020-EHIS on the reasons for
conducting the tests, the proportion used for screening
remains unclear. However, figures can also be gained from
claims data from statutory health insurers [8]. GEDA
2019/2020-EHIS identified a significantly higher rate of
stool tests than found among claims data, which indicates
that stool tests are often not carried out or billed as screen-
ing measures, but rather to determine the cause of symp-
toms. In the case of colonoscopies, the figures identified
from self-reported data are significantly higher than those
attained from claims data. Other studies have also identi-
fied comparatively high numbers of colonoscopies from
self-reported data [45]. A study based on claims data from
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AOK Hessen found the ratio of preventive to curative colono-
scopies to be about 1:2 among 50- to 79-year-olds and even
1:4 among people aged 8o or above [46]. These results are
therefore of a similar magnitude to those from GEDA
2019/2020-EHIS. A comparison with the data from GEDA
2014/2015-EHIS once again demonstrates very little change
in the figures from self-reported data [9].

International comparisons of stool tests and colono-
scopies as part of colorectal cancer screening need to be
regarded with caution because of the differences between
screening programs in different countries [47]. A European-
wide comparison of data from EHIS Wave 2 for 2014, how-
ever, ranked Germany third after France and Slovenia in
terms of utilisation of a stool test among 50- to 74-year-olds
within the last two years. The European average among the
then 28 member states in this age group was 31.3% [48].
The European average for colonoscopy utilisation among
55- to 64-year-olds was 25.7%. In addition to Germany, Aus-
tria and Luxembourg also reported figures over 50% [49].

Differences by gender are only apparent with regard
to the stool test. Since gynaecologists can also offer this
test, women may have more of an opportunity to be tested,
for example during cervical cancer and breast cancer
screening. This assumption ties in with the fact that
women take stool tests less often as they get older. The
use of the Pap smear for cervical cancer screening also
decreases significantly with age [9]. This suggests that
older women generally no longer regularly make use of
gynaecological services [50].

In terms of colonoscopy utilisation, a significant increase
with age was identified both among women and men.
Colonoscopies, therefore, tend not to be undertaken at the
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beginning of the period in which most people are eligible.
This could be due to the fact that a colonoscopy is a rela-
tively complex and invasive procedure and therefore
requires longer-term planning. In addition, the increasing
utilisation of medical services by men with age could
explain the increased utilisation of colonoscopies as well
as rebalance the earlier differences identified between
women and men [2].

4.4 Blood pressure, blood cholesterol and blood sugar
measurement by health professionals

High blood pressure, blood cholesterol and blood sugar
levels are major risk factors in the development of cardio-
vascular disease and diabetes. Regular tests can determine
elevated and borderline elevated levels in people without
known diseases (hypertension, hyperlipidaemia, diabetes).
People with known diseases require regular monitoring of
blood pressure, blood cholesterol and blood sugar levels
for drug treatment, and this may even be set out in ther-
apy guidelines. Therefore, medical services (monitoring
of blood pressure, blood cholesterol and sugar) are pre-
sumably more likely to be utilised by patients with these
known diseases. For example, the proportion of people
with known diabetes who have had their blood sugar test-
ed by a health professional in the past twelve months is
96.3%, compared with 56.0% for people without known
diabetes (data not shown).

In Germany, people with statutory health insurance
aged 35 or over are entitled to a medical health check-up,
and an integral part of this check-up is a blood test for
sugar and cholesterol [51]. Since April 2019, this health
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check-up has been offered every three years to people
aged 35 or above and once to people aged between 18 and
34 [51]. The analyses presented here show that the major-
ity of study participants aged 18 or over had had their
blood pressure, blood cholesterol and blood sugar
checked by health professionals in the past twelve months.
These results reflect similar figures for health check-ups
in Germany. Claims data from statutory health insurers
show that around half of the population with statutory
health insurance aged 35 or above had a health check-up
in 2017/2018 [52]. Since blood pressure measurement and
diagnostic blood tests are routine aspects of health care
services provided by GPs and specialists, and because
the majority of women and men have received health care
from a GP or specialist in the last twelve months, these
figures are consistent with those on the frequency of blood
pressure, blood cholesterol and blood sugar check-ups
being carried out in the past twelve months.

Although the prevalence of each of the three tests
increases with age, a significant difference between women
and men is also identifiable [52]. Women have a higher
prevalence for blood pressure testing by a health care pro-
fessional. This difference was also observed from the data
collected by GEDA 2014/2015-EHIS (women 83.4% vs men
72.5%). Nevertheless, those figures are for the population
aged 15 and over [53]. Gender differences in awareness,
management and control of hypertension are also known,
but the German Health Interview and Examination Survey
for Adults (DEGS1, 2008—2011) conducted by the RKI found
no differences between women and men with known hyper-
tension in terms of their uptake of blood pressure moni-
toring by medical professionals [54].
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On the international level, the 2017 Swiss Health Sur-
vey collected data on blood pressure, blood cholesterol and
blood sugar tests from the majority of the population aged
15 or over. The study found that in 2017, the blood pressure
of 76.4% (women 81.7%, men 70.9%), the cholesterol level
of 45.8% (women 46.7%, men 44.8%) and the blood sugar
level of 51.5% (women 54.1%, men 48.8%) of the Swiss
population had been measured within the last twelve
months. The proportion of female participants was higher
[55]. According to data from EHIS Wave 2 (2014), 51.6% of
the EU population aged 15 or over reported that their blood
cholesterol level had been measured within the last year;
51.0% reported a blood sugar test [48].

4.5 Utilisation of medically prescribed drugs

The utilisation of medically prescribed drugs in the two
weeks prior to the survey shows the prevalence of current,
medically prescribed drug use among adults in Germany.
The prevalence described in this study is similar to the preva-
lence calculated in 2014/2015 (55.5% vs 55.1%) [6]. Signifi-
cant gender differences in the utilisation of medically pre-
scribed drugs were recorded in both GEDA 2014/2015-EHIS
and GEDA 2019/2020-EHIS, especially in younger age
groups (under 64 years of age), with higher prevalence
among women than men. Prevalences between women
and men are similar as of the age of 65. The use of pre-
scribed medication increases with age, and this can be
attributed to the increasing prevalence of chronic diseases
with age [6, 56]. EHIS Wave 2 found the average utilisation
of medically prescribed drugs in people aged 15 and over
in the EU to be 48.6% in 2014 [57].
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4.6 Strengths and Limitations

The data used for GEDA 2019/2020-EHIS is self-reported
and may be affected by limitations such as recall bias.

There is some evidence that the actual number of physi-

cian visits is often underestimated, particularly by older

people [58]. However, this mainly applies to data collec-

tions on the number of physician visits and less to the
question as to whether physicians were consulted at all.
Recall bias is more likely for periods lasting longer than
twelve months [59]. In addition, telephone interviews are
also known to be more susceptible to socially desirable

responses than face-to-face interviews, and this can espe-

cially be the case when using preventive services such as
cancer screening [60].
As response rates for telephone surveys are generally

lower than for face-to-face interviews, telephone-based sur-
veys may be at a greater risk of non-response bias. How-

ever, a lower response rate does not automatically mean
that the results are more strongly biased [61]. Nevertheless,
there is still a possibility of selective non-participation
(selection bias) [16]. People who take part in health surveys
can be assumed to have a greater awareness about health
and, therefore, their utilisation of outpatient health services
may differ from that of the general population. Furthermore,
certain population groups may be underrepresented, such
as migrants who lack sufficient knowledge of German to
answer the survey questions. One of the strengths of the
GEDA study is that selection effects were taken into account
by weighting. As such, results from the study are general-
isable for Germany. In contrast to claims data, which are
often only meaningful for certain groups of insurants and
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are limited to the information required for accounting pur-
poses and details of prescribed medication [15, 16], survey
data can provide information about people with all kinds
of health insurance (including private insurance) and on
the medicines that were actually taken [16].

The data collection period for GEDA 2019/2020-EHIS
overlapped with the COVID-19 pandemic. The results set
out here are based on the assumption that the sample
showed no systematic bias due to the measures taken to
contain the COVID-19 pandemic. Although initial analyses
have indeed identified no systematic selection bias between
the subsamples from the comparison periods 2019 and
2020, a change in willingness to participate and an impact
on the results cannot be completely ruled out. The use of
short-time working and the expansion of flexible work from
home may, for example, have made it easier (or more dif-
ficult) to reach certain population groups by telephone.

The analyses set out here are based on questions from
the EHIS questionnaire, which was integrated into the
GEDA study. The joint query on the occupational groups
of psychiatric, psychotherapeutic and psychological treat-
ment providers, as specified by the EHIS, means that it is
impossible to differentiate between their respective spe-
cific utilisation. This makes it difficult to compare results
with those from other data sources and, for example,
masks educational differences. One advantage of this
method, however, is that data on the utilisation of spe-
cialised care services for mental health complaints and
disorders are collected as a whole; these data can then
be compared with the frequency of these complaints in
the population so as to identify discrepancies in care pro-
vision and gaps in utilisation.
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4.7 Conclusion

This article describes the utilisation of various outpatient
services using current representative population-based
data. The vast majority of the population utilises outpatient
health care services at least once a year.

Only a more differentiated view calling for in-depth analy-
ses reveals that in part the utilisation and its development
over time has varied greatly in recent years for different age
and population groups. Different utilisation rates among
different population groups can be attributed to various
causes: in addition to particular medical needs, this
includes patient preferences, such as for visiting a GP or a
specialist, the availability of care, information about avail-
able health services, and access barriers. When comparing
the utilisation of specialist services in general to psychiatric/
psychotherapeutic utilisation, a deviating educational gra-
dient is noticeable, especially among men. This may indi-
cate barriers to care, varying in terms of specialist groups
and the health conditions in question. Early detection and
treatment of colorectal cancer are among the measures
that have been shown to reduce mortality at the popula-
tion level. In order to break down existing barriers to utili-
sation, the specific needs of those eligible, but also their
personal attitudes and beliefs, should be given greater con-
sideration. If these services are to become more accessible,
research is needed into possible barriers to utilisation,
especially in the case of younger people. In principle, qual-
itative research designs could be used to study non-utili-
sation of outpatient health services.

Overall, the data from GEDA 2019/2020-EHIS are an
important source of information for health services research.
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Together with data from service providers and structural
data on health care provision, they provide a basis with
which to undertake comprehensive descriptions of health
care provision in Germany. European comparisons can
currently only be made to a limited extent, but this will
change in the future when all European data from this wave
of the EHIS wave become available.
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Annex Table 1

Utilisation of outpatient care services by gender,

age and education level
Source: GEDA 2019/2020-EHIS
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Use of general
practitioner
services in the last
twelve months
(n=11,945 women,
n=10,675 men)

Use of specialist
services in the last
twelve months
(n=11,925 women,
n=10,663 men)

Use of psychiatric/
psychotherapeutic
services in the
last twelve months
(n=11,953 women,
n=10,682 men)

Blood pressure
measurement

in the last

twelve months
(n=11,873 women,
n=10,597 men)

Blood cholesterol
measurement

in the last

twelve months
(n=11,622 women,
n=10,341 men)

Blood sugar
measurement

in the last

twelve months
(n=11,383 women,
n=10,168 men)

Utilisation of
medically prescribed
drugs in the

last two weeks
(n=11,958 women,
n=10,686 men)

%  (95%Cl)

%  (95%Cl)

%  (95% Cl)

%  (95% Cl)

%  (95% Cl)

%  (95% Cl)

%  (95%Cl)

Total
Women 842 (83.2-85.2) |67.8 (66.5-69.1)| 12.7 (11.8-13.7)| 81.0 (79.9-82.1) | 64.7 (63.3-66.0) | 62.3 (60.9-63.7)| 59.2 (57.9-60.6)
Men 79.5 (78.2-80.7)|53.3 (51.8-54.7)| 8.9  (8.0-9.8)| 70.7 (69.3-72.0)|59.4 (57.9-60.8)|57.4 (55.9-58.9)| 50.6 (49.1-52.0)
Life stage (age group)
Women
18-29years  79.6 (76.1-82.7) | 62.8 (58.6-66.9)| 19.2 (15.7-23.1) | 72.9 (69.0-76.5) | 46.2 (41.8-50.7)| 42.7 (38.3-47.2)| 36.9 (32.8-41.2)
30-44years 80.6 (78.0-82.9) | 68.1 (64.9-71.1)[15.2 (13.0-17.6)| 76.2 (73.5-78.8) | 50.3 (47.0-53.5)| 48.1 (44.8-51.3)| 38.0 (35.0-41.1)
45-64years 853 (83.8-86.7)|72.3 (70.3-74.1)| 14.5 (13.0-16.1)|81.3 (79.6-83.0)| 68.2 (66.3-70.1)| 65.8 (63.9-67.8)| 62.2 (60.2-64.1)
>65years 882 (86.5-89.6)|64.9 (62.5-67.3)| 53  (4.4-6.5)| 88.4 (86.9-89.8) | 80.5 (78.6-82.2) | 78.4 (76.4-80.3)| 83.6 (81.8-85.1)
Men
18-29years 76.4 (73.1-79.4) | 42.6 (39.0-46.4)| 8.9 (7.0-11.6)|50.6 (46.8-54.4)|33.1 (29.6-36.8)|31.5 (28.0-35.3)| 20.7 (17.8-23.9)
30-44years 72.0 (68.9-74.9) 434 (40.2-46.6)| 9.5 (7.7-11.7)| 59.6 (56.3-62.8) | 44.5 (41.2-47.9)|42.5 (39.2-45.9)| 30.8 (27.8-34.0)
45-64years 80.4 (78.5-82.1)|56.2 (53.9-58.5)| 11.6 (10.0-13.3)|77.1 (75.2-79.0) | 67.2 (64.9-69.4) | 64.7 (62.4-67.0)| 57.1 (54.7-59.3)
=65 years 879 (85.9-89.7)|66.6 (63.9-69.1)| 3.8 (3.0-4.9) | 86.5 (84.4-88.3)|80.3 (77.9-82.5)|78.6 (76.1-80.9)| 83.0 (80.8-85.0)
Education group
Women
Low 863 (83.2-88.9) | 582 (54.2-62.2) | 14.8 (12.1-17.9)| 83.0 (79.7-85.8) | 70.3 (66.4-74.0)| 66.5 (62.5-70.3)| 69.3 (65.4-72.9)
Medium  84.6 (83.3-85.9)[69.1 (67.5-70.7)| 11.9 (10.7-13.2) | 81.2 (79.7-82.5) | 65.1 (63.4-66.8) | 62.6 (60.9-64.3)| 58.9 (57.2-60.6)
High 80.9 (79.3-82.4) 742 (72.4-75.8)| 13.1 (11.7-14.5)| 79.0 (77.4-80.5) | 57.8 (55.9-59.7) | 57.3 (55.3-59.2)| 50.2 (48.3-52.1)
Men
Low 826 (78.1-86.4) | 49.9 (44.6-55.3)|13.0  (9.6-17.2) | 68.5 (63.3-73.3)|57.0 (51.4-62.5)|52.0 (46.4-57.5)| 54.0 (48.7-59.3)
Medium 782 (77.6-81.0)|51.9 (49.8-53.9)| 9.0 (7.9-10.3)| 71.6 (69.6-73.4) | 59.7 (57.6-61.8) | 58.2 (56.0-60.2) | 50.9 (48.9-53.0)
High 782 (76.8-79.6) | 57.4 (55.8-59.0)| 6.7  (5.9-7.5)| 70.1 (68.5-71.6) | 59.9 (58.3-61.5)| 58.5 (56.8-60.1)| 48.6 (47.0-50.2)
Cl=Confidence interval
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Annex Table 2 Stool test within Colonoscopy within
Utilisation of stool tests the last two years the last ten years
and colonoscopies by gender, (n=3,058 women, (n=4,329 women,
n=2,449 men) n=4,079 men)
age and education level % (95% Cl) % (95% Cl)
Source: GEDA 2019/2020-EHIS Total
Women 42,5 (40.7-44.3) 58.7  (56.9-60.5)
Men 415 (39.5-43.5) 53.4  (51.5-55.2)
Life stage (age group)
Women
50-54 years - - - -
55-59 years 493 (45.5-53.0) 495  (45.8-53.2)
6064 years 482  (44.2-52.3) 58.6  (54.6-62.5)
>65 years 386  (36.3-40.9) 61.8  (59.4-64.1)
Men
50-54 years - - - -
55-59 years 38.1  (33.9-42.6) 429 (38.6-47.3)
60-64 years 442 (40.0-48.5) 582 (53.8-62.4)
265 years 417 (39.1-44.3) 63.9 (61.2-66.6)
Education group
Women
Low 382 (33.6-43.0) 57.9  (53.1-62.6)
Medium 436 (41.6-45.7) 588  (56.8-60.8)
High 45.9  (43.7-48.1) 59.5 (57.3-61.7)
Men
Low 358 (27.9-44.7) 495  (41.4-57.6)
Medium 420 (39.2-44.9) 519 (49.2-54.5)
High 421 (40.2-44.1) 57.1  (55.2-58.9)

Cl=Confidence interval

Journal of Health Monitoring 2021 6(3) | * | < | 64 | = |



Journal of Health Monitoring

(©MOoM

This work is licensed under a
Creative Commons Attribution 4.0
International License.

Journal of Health Monitoring 2021 6(3)

Utilisation of outpatient medical services in Germany

Imprint
Journal of Health Monitoring

Publisher

Robert Koch Institute
Nordufer 20

13353 Berlin, Germany

Editors

Johanna Gutsche, Dr Birte Hintzpeter, Dr Franziska Priitz,
Dr Martina Rabenberg, Dr Alexander Rommel, Dr Livia Ryl,
Dr Anke-Christine Saf3, Stefanie Seeling, Dr Thomas Ziese
Robert Koch Institute

Department of Epidemiology and Health Monitoring
Unit: Health Reporting

General-Pape-Str. 62-66

12101 Berlin, Germany

Phone: +49 (0)30-18 754-3400

E-mail: healthmonitoring@rki.de
www.rki.de/journalhealthmonitoring-en

Typesetting
Kerstin Méllerke, Alexander Krénke

Translation
Simon Phillips/Tim Jack

ISSN 2511-2708

Note

External contributions do not necessarily reflect the opinions of the

Robert Koch Institute.

% The Robert Koch Institute is a Federal Institute within
the portfolio of the German Federal Ministry of Health

FOCUS

[ |« [ ]|


mailto:healthmonitoring@rki.de
https://www.rki.de/journalhealthmonitoring-en
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

Journal of Health Monitoring

Journal of Health Monitoring - 2021 6(3)
DOI 10.25646/8559
Robert Koch Institute, Berlin

Jennifer Allen, Sabine Born,

Stefan Damerow, Ronny Kuhnert,
Johannes Lemcke, Anja Miiller,
Tim Weihrauch, Matthias Wetzstein

Robert Koch Institute, Berlin
Department of Epidemiology and
Health Monitoring

Submitted: 16.04.2021
Accepted: 02.08.2021
Published: 15.09.2021

Journal of Health Monitoring 2021 6(3)

German Health Update (GEDA 2019/2020-EHIS) — Background and methodology

German Health Update (GEDA 2019/2020-EHIS) -
Background and methodology

Abstract

Between April 2019 and September 2020, 23,001 people aged 15 or over responded to questions about their health and
living conditions for the German Health Update (GEDA 2019/2020-EHIS). The results are representative of the German
resident population aged 15 or above. The response rate was 21.6%. The study used a questionnaire based on the third
wave of the European Health Interview Survey (EHIS), which was carried out in all EU member states. EHIS consists of
four modules on health status, health care provision, health determinants, and socioeconomic variables. The data are
collected in a harmonised manner and therefore have a high degree of international comparability. They constitute an
important source of information for European health policy and health reporting and are made available by the Statistical
Office of the European Union (Eurostat). They also form the basis of the Federal Health Reporting undertaken in Germany.
Data collection began in April 2019, just under a year before the beginning of the SARS-CoV-2 pandemic, and continued
into its initial phase, as of March 2020. As such, data from the current GEDA wave can also be used to conduct research

CONCEPTS & METHODS

into the health impact of the SARS-CoV-2 pandemic.

® STUDY METHODOLOGY - HEALTH SURVEY - TELEPHONE INTERVIEW - HEALTH MONITORING - EHIS - RESPONSE

1. Background

The German Health Update (GEDA) is conducted regular-
ly by the Robert Koch Institute (RKI) on behalf of the Ger-
man Federal Ministry of Health (BMG) and is part of the
nationwide health monitoring at the RKI [1, 2]. The nation-
wide telephone survey GEDA 2019/2020-EHIS, the fifth
wave of this study, took place between April 2019 and Sep-
tember 2020. The previous cross-sectional surveys were
carried out in 2009, 2010, 2012 and 2014/2015, and each
involved over 20,000 respondents [3-6].

The aim of the GEDA study is to provide current infor-
mation about people’s health, the factors that influence

their health, and their use of the health care system. The
data form an important basis for the Federal Health Report-
ing (GBE), which provides information about issues rele-
vant to health policy and thus supports policy planning and
decision-making processes in Germany. The data are also
provided to researchers as a scientific use file.

In its function as national data provider, the RKI also
transmits the health data collected in the context of GEDA
to the Statistical Office of the European Union (Eurostat).
The last wave of the European Health Interview Survey
(EHIS) took place in 2019/2020, and was legally binding
for all EU member states. The EHIS and its use of statis-
tics are undertaken in line with the European Commission
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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

vVYvyvVvyy

Further information in German is available at
www.geda-studie.de
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Regulation (EU) 2018/255 of 19 February 2018 implement-
ing Regulation 1338/2008 of the European Parliament and
of the Council on community statistics on public health and
health and safety at work [7]. The aim of the EHIS is to reg-
ularly provide comparable health data from EU member
states and, thus, permit analyses of health trends in Europe.
Furthermore, the GEDA 2019/2020-EHIS study is aimed at
continuing the time series established by health monitoring
in Germany. The sample size enables regionalised and
deeply structured correlation analyses to be carried out.

2. Study design

In accordance with the EHIS regulations, the study popu-
lation comprises people aged 15 or above living in private
households, whose usual residence at the time when the
data was collected is Germany. This includes both one- and
multi-person households that operate independently and
provide for their own needs. As such, collective households
such as hospitals, care and residential homes, prisons, mil-
itary barracks, religious institutions, boarding houses or
hostels are not included in the survey. ‘Usual residence’
refers to the place where a person normally lives and views
as the centre of their life, irrespective of temporary absences
due to recreation, work, medical treatment etc.

The survey used a telephone sample, which was pro-
vided by the Arbeitskreis Deutscher Markt- und Sozial-
forschungsinstitute e.V. (ADM) [8]. It is based on the
so-called dual-frame method, in which two selection pop-
ulations are used: one consisting of mobile phone num-
bers, and another consisting of landline phone numbers.
This sampling method provides (almost) complete cover-

age of the population in Germany [9]. A method developed
by Leslie Kish for the random selection of respondents in
multi-person households (the Kish Selection Grid) was
used to randomly select prospective respondents [10]. Here,
all potential interview partners are given the same selec-
tion probability and one person is randomly selected by
the computer. This person is identified on the basis of the
recorded age and gender.

The interviews began by informing the respondents
about the voluntary nature of participation, the survey
objectives and data protection; all respondents provided
verbal consent to participate. If the target person was
unable to conduct the telephone interview, for example
due to a cognitive or sensory impairment or due to a long-
term absence during the survey, a proxy interview (i.e.,
another person responds on behalf of the selected per-
son) was refrained from. Some of the topics surveyed in
the GEDA study are sensitive and some are highly sub-
jective, so it must be assumed that not all information
can be obtained correctly from a proxy respondent.

The data was collected by USUMA GmbH, an external
market and social research institute. Staff from the RKI
monitored the entire survey process, provided continuous
supervision and undertook comprehensive field monitor-
ing (see Chapter 3, Field monitoring).

Questionnaire

The content of GEDA 2019/2020-EHIS was based on the
third wave of the EHIS. As EHIS waves 2 and 3 remained
largely unchanged, the data they collected can be used to
compare European member states over time. The ques-
tionnaire comprised the following four modules:

||« [e ]|
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GEDA 2019/2020-EHIS

is a cross-sectional
telephone-based study

of the population in Germany
in which 23,001 people
provided information

about their health.
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» Background variables on demographic, geographic and
socioeconomic characteristics of participants: including
sex, age, education, employment status, country of birth,
nationality, marital status, household type and income

» Health status: including self-assessed health, chronic
illnesses, accidents and injuries, restrictions to every-
day life, disease-specific morbidity, physical and senso-
ry functional limitations, pain and mental health

» Health care provision: including the utilisation of differ-
ent types of health services (hospital stays, doctor visits,
prevention), medicine use, preventive measures and
unmet health service needs

» Health determinants: including body mass index (height
and weight), diet (consumption of fruit and vegetables),
smoking behaviour, alcohol consumption and physical
activity

The regulations governing the implementation of the
EHIS specify the items to be surveyed including their char-
acteristics and the codes to be transmitted to Eurostat. In
addition, the wording of the questions and their response
categories, as well as the order in which they are asked,
was clarified in a methodological manual and made avail-
able in the form of a sample questionnaire (in English)
[11]. Compliance with the rules and recommendations was
essential to ensure harmonised, high-quality health data
could be collected throughout the EU. All EU member
states were permitted to add questions to the question-
naire. At this point it should be noted that in GEDA
2019/2020-EHIS an adjustment was made regarding the
gender query: in addition to the sex assigned at birth (sex
at birth), the gender to which the respondents actually feel

they belong (gender identity) was also surveyed. The
non-binary question about gender identity enabled the
respondents to provide a third open answer in addition to
‘female’ or ‘male’. Respondents 15 years and older included
12,101 women and 10,838 men. 62 respondents indicated
a different gender identity (n=28) or gave no information
at all (n=34). A detailed description of this procedure will
be published elsewhere. With the exception of results
based on comparisons with population data taken from
the Federal Statistical Office 2019/microcensus 2017, all
results reported separately for women and men in this
article reflect gender identity. The questionnaire is pub-
lished as a supplement to this issue of the Journal of
Health Monitoring. It can be used for research if the source
is provided.

Survey methods
The most recent GEDA wave was conducted as a telephone
interview survey using a computer assisted, fully structured
interview (i.e. Computer Assisted Telephone Interview, CATI).
The questionnaire was implemented with the help of the
‘VYOXCO Interviewer Suite’ software, which offers all the
advantages of computer-aided interviews: automated filter-
ing, plausibility checks and defined response areas (range
checks). These significantly benefit the quality of the data.

In addition to providing interviewers with a clear graph-
ical interface, the software also offers a complex call man-
agement. Telephone number selection, the dialling process
and repeated contact attempts are fully automated and
undertaken independently of the interviewer.

After programming was completed, the questionnaire
routinely underwent several internal quality assurance steps.
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First, the wording was compared with the programming

template in order to detect transmission errors during pro-

gramming. The questions, the answer categories, and the

bridging texts were checked to ensure that they corre-

sponded word for word with the programming template.

The functionality of the questionnaire was then examined

with a focus on the following areas:

» Branching logic (automatically skipping inapplicable
questions),

> Plausibility checks (e.g. error messages if implausible
body mass indexes were entered in order to avoid incor-
rect entries by the interviewer on height and weight),

» Range checks (e.g. error messages if the figures entered
were too high or low, in order to avoid incorrect entries),

» Coding of the response categories (mainly supplied by
Eurostat).

During testing, particular emphasis was placed on the
complex call and callback management built into the ques-
tionnaire. Since not every call immediately leads to an inter-
view, all possible call results need to be accounted for in
advance so that they can be allocated to disposition codes
using the software. Detailed documentation of call results
is of crucial importance for the management of callback
rules, but it also enables response rates to be calculated.
In order to prevent interviewers from inputting incorrect
codes, the callback management needs to be effective and
easy to use.

In addition to providing effective and detailed documen-
tation of call results, the callback management also fulfils
other elementary functions: before the actual interview
(survey phase) could take place, interviewees had to be

identified and persuaded to participate in the study; this
was undertaken during the contact initiation phase.
Whereas the survey phase was subject to strict standardi-
sation rules, the callback management system functioned
as a guideline for the interviewers during the contact initi-
ation phase so that they could adapt in a tailored and flex-
ible manner to each interviewee. In doing so, the RKI fol-
lowed the guidelines recommended by the ADM [12]. The
extent to which all possible scenarios in the contact initia-
tion phase could be mapped correctly and efficiently via
the call and callback management was determined in a
pretest (see Chapter 3, Pretesting).

3. Survey implementation

Training approach

An external market and social research institute (USUMA

GmbH) was commissioned with carrying out the data

collection for GEDA 2019/2020-EHIS. The RKI already

has a long-term partnership for the joint implementation

of telephone surveys with this institute (GEDA 2012, var-

ious ad hoc studies). During data collection, the RKI’s

training concept was regularly revised and adapted. The

following theoretical units were taught during training

sessions (see [13]):

» Information about the client, background and objective
of the study,

» Structure, content and special features of the question-
naire,

» Correct technical handling of the CATI software (such
as handling disposition codes, navigating the question-
naire),
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» Complete, informative, and data protection-compliant
documentation of the identification of interviewees and
their consent to participate,

» Procedures during the contact phase (interviewing tech-
niques, appropriate conduct),

» Standardised interview management and dealing with
information about poor quality interviews,

» Handling difficult situations appropriately (such as
digression, pauses in conversation, sensitive questions).

Practical exercises constituted an integral aspect of the
training approach and were carried out once the theoretical
units had been completed. Among other issues, the inter-
viewers were able to familiarise themselves with the soft-
ware and practise using disposition codes to code call
results with the help of selected example scenarios. Mutual
training interviews were extremely valuable, as they enabled
the interviewers to adopt the role of interviewees. This pro-
vided the interviewers with a feel for the questionnaire’s
length, composition and complexity, and enabled them to
hone their skills. Moreover, it also helped them to train for
difficult calls and thus refine their interviewing techniques.

In addition, a leaflet was made available on the inter-
viewers’ desks summarising all relevant information about
the study, key training elements, contact details and how
to find more information.

During fieldwork, further interviewers had to be trained
to replace interviewers who left the study. As of March 2020,
all training courses were carried out online. A total of 216
interviewers were trained during 35 training courses.

Pretesting

As mentioned in Chapter 2 (Survey methods), the function-

ality of the questionnaire was tested once programming

had been completed. However, some areas of the ques-
tionnaire could only be analysed during pretests as they
required interviewees. A standard pretest was carried out
with a random sample of around 200 interviewees before
the survey began. The pretest examined the following

aspects and quality criteria (see [14]):

» Comprehensibility: the clarity of the questions was
examined in order to ensure that the content and data
were being queried and collected as intended (validity)

» Order and logic behind the questions: the order of the
question sets was studied to ensure that it was not uncon-
sciously influencing interviewee responses (reliability)

> Filtering: the question sequences were reviewed to make
sure that the filters had been programmed correctly (reli-
ability)

» Questionnaire construction and sequencing: the coher-
ence of the questionnaire was examined to avoid unnec-
essary questions and duplicates (homogeneity and
selectivity)

» Call and callback management functionality

» Questionnaire duration: time performance of the over-
all questionnaire and the question sets

The quality assurance team used the pretest data set to
review these aspects and to examine the frequency, distri-
bution of missing values and the length of time required
for individual question sets. Feedback was also obtained
from the interviewers and supervisors and it was included
in the evaluation of the questionnaire.
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Fieldwork

A total of 23,001 interviews were undertaken between April
2019 and the beginning of September 2020. For some
regions, the number of interviews was increased to enable

the respective federal states to use the data for representa-

tive analyses of their own population; in the current GEDA
wave, this was done in the case of Berlin and Saarland.
Telephone interviews were conducted between Monday and
Friday (from 8:30 a.m. to 9:00 p.m.) and on Saturday (from
10:00 a.m. to 3:00 p.m.). They took place in a telephone
studio under the supervision of experienced supervisors,
and, from mid-March 2020, in line with the measures put

in place to contain the SARS-CoV-2 pandemic. Initial con-

tact with potential interviewees usually took place between
2:30 p.m. and 9:00 p.m. On average, 4.3 calls were neces-
sary to complete an interview. The adjusted interview dura-
tion was around 40 minutes. There were a total of 216 inter-
viewers — 114 women and 102 men — aged between 19 and
84 years (mean age 53). Diversity was ensured among the
interviewers to minimise interviewer effects, i.e. their influ-
ence on the responses provided. On average, 1,278 (mini-
mum: 394, maximum: 1,841) people took part in the survey
each month.

Field monitoring

A key aspect of conducting scientific telephone surveys is
compliance with a standardised measurement situation
(i.e. the interview). To meet this requirement, continuous
field monitoring was undertaken and specific criteria were
used to continuously monitor quantitative and qualitative
aspects of data collection; this enabled specific measures
to be derived for field monitoring. The field monitoring

undertaken for GEDA 2019/2020-EHIS was based on a
standardised concept [15, 16]. Quantitative field monitor-
ing involved observing and evaluating various process data
(number of call attempts, interviews, refusals, appoint-
ments, average interview duration, etc.). This made it pos-
sible to continuously assess the interviewers’ methods and
effectiveness and to identify any irregularities in good time
so that targeted follow-up training could be offered as ear-
ly as possible. Qualitative field monitoring was carried out
in parallel in the form of supervision. Supervision was con-
ducted by staff from the external market and social research
institute and the RKI. During the fieldwork, feedback rounds
were held at regular intervals with the interviewers and sep-
arate meetings among the supervisors took place where
experiences were exchanged. In addition, study-specific
information was recorded in a field diary. The supervisors
were entrusted with the following tasks:

» Allocation of seating (new interviewers were placed next
to experienced interviewers, for example, so that they
could learn interview techniques),

» Answering acute questions, such as in dealing with the
software or with difficult situations in establishing con-
tacts,

» Quality assurance and contact initiation coaching,

» Quality assurance and coaching of the standardised
interview situation.

One of the main objectives of the supervision was to
continuously oversee the initial contacts and interviews
during the course of data collection and thus to ensure and
improve the quality of the work being undertaken. A stan-
dardised supervision template (see [16]) was used for this
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purpose; it was discussed in detail with the interviewers
after supervision had been completed and subsequently
was archived. These documents were available to supervi-
sors during the fieldwork and formed the basis for the next
supervision, so that evaluations could be made of the inter-
viewers’ development over time. If an interviewer had dif-
ficulties with contact initiation or (standardised) interview-
ing, they were provided with follow-up training and, if
necessary, additional training in interview techniques. The
institutes regularly shared the results gained from these
qualitative and quantitative methods. Overall, 1,616 super-
visions were carried out during the fieldwork.

4. Response

A total of 23,001 complete interviews were conducted
(12,620 landline, 10,381 mobile). The response rate (land-
line and mobile phone numbers) was determined using
the standards of the American Association for Public Opin-
ion Research (AAPOR), whereby the most information-rich
result was used instead of merely the last in a particular
call sequence [17]. A total of 672,500 phone numbers from
the landline sample and 514,823 numbers from the mobile
sample were called. As is usual in telephone surveys, most
of the numbers were invalid (e.g. unassigned); these were
classified using AAPOR codes 4,300 or 4,310 (landline:
524,737 numbers, mobile: 382,044 numbers) [18].

The AAPOR system uses different methods to differen-

tiate between response rates. In simplified terms, phone
numbers are assigned to four basic categories depending
on the final result: interviews (codes beginning with 1),
refusals/non-respondents (codes beginning with 2), unclear

phone numbers (codes beginning with 3), invalid phone
numbers (codes beginning with 4). Here the Response
Rate 3 is reported. Response Rate 3 estimates what pro-
portion of cases of unknown eligibility is actually eligible.
It weights phone numbers with an unclear status by pro-
viding an estimate of the ‘eligibility rate’; this is calculated
as a ratio of refusals/non-respondent calls to invalid num-
bers. This resulted in a combined response rate (RR3) of
21.6%. The RR3 for the landline sample is 13.8% and 31.0%
for the mobile sample. The substantial difference between
these rates is mainly due to the much higher proportion
of refusals among landline numbers (landline: 8.9%,
mobile: 2.7%) and the lower proportion of phone numbers
with an unclear status (landline: 3.0%, mobile: 16.9%) in
the landline sample.

The need for dual-frame sampling becomes particularly
clear when looking at the sample composition differentiated

Characteristic Landline Mobile
n \ % n \ %
Gender (gender identity)
Female 7,227 57.4| 4874 471
Male 5,359 42.6| 5,479 52.9
Age group
15-39 years 1,665 13.2| 3,145 30.3
40-59 years 3,852 30.5| 3,974 383
=60 years 7,103 56.3 3,262 314
Education level (ISCED classification 2011)
Low education group 946 7.5 673 6.5
Medium education group 3,864 30.7| 2,701 26.1
(No A-Levels)
Medium education group 1,567 12.5 1,550 15.0
(A-Levels)
High education group 6,212 49.3| 5,425 52.4

ISCED=International Standard Classification of Education
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by landline and mobile phone numbers. Although no sub-
stantial differences were identified by education, significant
differences were found between mobile and landline num-
bers by gender and age. The mobile sample contains a much
larger proportion of 15- to 39-year-olds (30.3%) than the land-
line sample (13.2%). In contrast, the landline sample con-
tains a significantly higher proportion of people aged 60 or
above (56.3%) than the mobile sample (31.4%). Female par-
ticipants are also represented much more often in the land-
line sample (57.4%) than in the mobile sample (47.1%).

5. Data preparation

Data validation

In addition to the field monitoring measures described
above, part of the data quality assurance conducted for
GEDA 2019/2020-EHIS involved further extensive checks
during data collection. Procedures used to prepare, check
and cleanse the data were standardised as far as possible.
The methods established for data preparation and quality
assurance were supplemented by database tools for the
administration and documentation of survey instruments
and quality assurance measures. The test procedures devel-
oped and specified by Eurostat as part of EHIS were also
fully integrated [11].

A reporting tool was used for the first time in the GEDA
study during the 2019/2020 wave. This enabled all the rel-
evant information for quality assurance to be displayed
clearly and made available centrally to the staff involved in
the project. The reporting tool was used for quality assur-
ance throughout fieldwork so that errors in the data collec-
tion process could be identified and action could be taken

immediately. Compliance with EHIS specifications (con-
sistency checks, filters) was also reviewed when the data
was being cleansed and prepared. The reporting tool was
updated monthly.

Data cleansing and quality assurance specifically involved
checking that the correct form of filtering was being imple-
mented, identifying and correcting implausible information
(e.g. value ranges, inconsistencies), and generating new
variables. The guidelines developed by Eurostat were also
followed during this process. This led to the implementa-
tion of three different groups of rules: code reviewing and
value ranges (value check, VC), filter checks (skip check, SC)
and checking the plausibility between different sub-topics
(consistency check, CC). In addition, free text coding and
income imputation (replacement of missing income infor-
mation with statistical methods) were also carried out.

Since the study used computer-assisted telephone inter-
views (CATI), aspects of filtering and plausibility checks
could already be incorporated during the construction of
the survey instrument. For example, filters were built in
during programming to implement the skip checks speci-
fied by Eurostat, so that filter violations could largely be
ruled out. Value checks were also built into the question-
naires to ensure that values were within plausible ranges,
which is why only a few details (e.g. on income and house-
hold composition) had to be examined in more detail after-
wards and set to missing in some cases.

These types of checks may also require the data to be
further reviewed. However, although warnings may high-
light certain values as implausible, they may actually be
valid. In contrast, error messages may mean that values
have to be replaced with valid input.
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The Indicators Manual provided by Eurostat contained
a list of the variables to be generated in order to be able to

perform international comparisons, for example with pre-
vious EHIS waves or between EU countries. The RKI’s Epi-

demiological Data Centre generated the required variables
centrally for the evaluation data set and a detailed data
information was created.

Sometimes open answers had to be inputted, which
was the case with ‘professional qualifications/occupation’
and, to a lesser extent, gender identity. The responses on
gender identity were evaluated by experts and the responses
were assigned the appropriate codes. The responses to the
questions about occupation were initially coded using the
(national) Classification of Occupations 2010 (KIdB10) [19,
20]. This involved computer-supported manual coding
using software programmed and developed at the RKI. After
the data had been recorded using KldB1o codes, the codes
were changed to those used by the International Standard
Classification of Occupations 2008 (ISCO 08) [21]. The
majority of these codes were automatically converted using

a unique conversion key. The remaining codes — approxi-
mately 30% — were assigned manually. The maximum num-

ber of ISCO-08 codes is four.

Weighting

The weights indicate how many people from the general
population are represented by one person in the sample.
Weighting typically involves design and adjustment weight-
ing. The design weights are determined by the probability
of a particular person being selected for the study (selec-
tion probability). People with a lower selection probability
represent more people from the population than people

with a high probability of selection. As discussed in Chap-
ter 2, the sample was based on a combination of mobile
and landline numbers. The resulting design weights are
based on a standard calculation method used for the dual-
frame design presented here [22]. The calculation was con-
ducted by the market and social research institute com-
missioned with carrying out the survey.

Adjustment weighting aims to balance out possible dif-
ferences in willingness to participate in the study. If people
from certain population groups are less willing to take part
in a study, they will be less represented in the sample than
in the actual population. The sample was adjusted to
account for potential bias using population data supplied
by the Federal Statistical Office (Destatis) and the micro-
census 2017. The population was divided into non-over-
lapping subpopulations (strata) for which the population
numbers are known. In the sample, the weights were
adjusted in each stratum to ensure that the figures corre-
spond to the external information. In order to do so, the
sample was divided by federal state, residential structure
[23], age, sex and education (in line with the International
Standard Classification of Education, ISCED11 [24]). Infor-
mation on sex at birth was used so ensure that the sample
could be compared with the population projection. Adjust-
ment weighting was carried out iteratively using raking [25].
This procedure was repeated until very little change was
noted between the figures. After each adjustment stage,
weights that were lower than the 0.5% quantile or greater
than the 99.5% quantile were set to the value of the near-
est quantile. For evaluations of sub-samples with partici-
pants aged 18 or over, an extra weighting factor was applied,
which was established using the same procedure. During
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weighting, it is imperative that all relevant variables have
valid values. Missing values were therefore replaced by

valid values (most common category in education; impu-

tation of state information and district type).

Characteristic Weighted Destatis
2019/
Microcensus
2017
n % % %
Sex (biological sex)
Female 12,111| 52.7 51.0 51.0
Male 10,890 | 47.3 49.0 49.0
Age group
15-29 years 2,394| 10.4 18.9 19.0
30-44 years 3,769| 16.4 21.9 21.9
45-64 years 8,981| 39.1 34.0 34.0
6579 years 6,048 | 26.3 17.4 17.3
=80 years 1,809 79 7.8 7.9
Residential structure of district (BBSR)
Sparsely populated rural 2,554 11.9 14.9 14.9
areas
Rural districts 2,830| 13.2 17.1 17.1
Urban districts 8,385| 39.1 37.8 38.5
District-free cities 7,664 | 35.8 30.2 29.4
Education level* (ISCED classification 2011)
Low education group 1,339 5.9 17.8 17.5
Medium education group 6,560 | 29.0 41.9 42.2
(no A-Levels)
Medium education group 3,109 | 13.7 15.1 15.2
(A-Levels)
High education group ~ 11,637| 51.4 25.1 25.2

BBSR=Federal Institute for Research on Building, Urban Affairs and Spatial

Development, ISCED=International Standard Classification of Education

* Only participants aged 18 or over are shown, as a large proportion of the
population aged 15 to 17 has yet to complete an education level described
by ISCED11

“* Sex, age and residential structure based on population data from the
Federal Statistical Office 2019; ISCED education groups based on the 2017
microcensus

Overall, the unweighted proportions by age group and
sex show a relatively good correlation with the weighted
proportions that correspond to official population figures.
There are certain differences between respondents under
45 years of age, who are underrepresented in the unweighted
sample (Table 2), and respondents between 45 and 79, who
are over-represented. Table 2 demonstrates that fewer peo-
ple in the low education group were prepared to be inter-
viewed; on the other hand, there was a greater willingness
to participate among the high education group. This edu-
cational bias in the sample was also identified by the GEDA
2012 study [5].

6. Strengths and Limitations

The integration of EHIS into the GEDA 2019/2020-EHIS
study makes it possible to compare health data from Ger-
many with relevant data from EU member states and to
conduct analyses at the European level. However, it should
be noted that survey modes and sample designs vary
between countries and this must be taken into account
when evaluating results [26)].

Trend analyses can be conducted for certain aspects using
data from previous GEDA waves (2009, 2010, 2012) as these
were also conducted as telephone-based studies. The data
from the GEDA 2014/2015-EHIS survey is comparable with
the current wave as the questionnaire has remained largely
unchanged. However, the sample design was changed from
a register sample to a telephone sample, which is why con-
clusions about trends are only possible with restrictions.
In addition, the survey mode altered from a self-adminis-
tered questionnaire (online, paper) to a computer-assisted
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telephone interview (CATI). Results indicating breaks in
health-indicator trends in Germany and, therefore, need to
be treated with caution. However, a methodological study
found that study mode had very little impact on the preva-
lence of some health indicators, although it was shown to
affect others more strongly [27]. As data collection was
undertaken between April 2019 and September 2020, EHIS
partly took place during the initial phase of the SARS-CoV-2
pandemic [28]. In addition to aspects of COVID-19, the
measures put in place to contain the pandemic had an
impact on many other aspects of population health. These
measures may also have influenced people’s willingness to
participate in the study. The expansion of flexible working
from home and the increased use of short-time work could
mean that certain population groups were easier or more
difficult to reach by telephone. Such impacts have already
been observed in the literature. A study from the United
States, for example, found that willingness to participate in
the 2020 census significantly reduced in line with increas-
ing infection rates (postal recruitment) [29]. When analysing
the data from GEDA 2019/2020-EHIS, the potential impact
of the pandemic on health and possible changes in willing-
ness to participate need to be considered. This can be done
using sensitivity analyses and, if necessary, these impacts
can be accounted for, for example, by correcting weighting
factors. Despite these limitations, GEDA 2019/2020-EHIS
provides unique data for research into the health impact of
the SARS-CoV-2 pandemic (see [30] and the Fact sheet Util-
isation of outpatient medical services by people with diag-
nosed diabetes during the COVID-19 pandemic in Germany
in issue 2/2021 of the Journal of Health Monitoring). EHIS
is representative of the population in Germany and uses

consistent survey instruments to depict temporal develop-
ments. No other survey was found that does this while also
enabling direct comparisons to be made about population
health around a year before the outbreak of SARS-CoV-2
pandemic with the period that immediately followed (March
2020). It is important to note that the selection framework
used for the ADM sample is an established research tool. It
enables high-quality random samples to be drawn from the
general population. In addition, the use of a telephone inter-
view means that a fully standardised survey mode was
selected that can be used efficiently and relatively quickly.
Potential interviewer effects (cluster effects) are less pro-
nounced with telephone interviews than with face-to-face
surveys [31]. At the same time, telephone interviews provide
the possibility of conducting efficient quality assurance by
continuously supervising the interviewers [32]. However,
these surveys also have limitations compared with other
survey modes. Like all interviewer-based surveys, telephone
interviews are prone to socially desirable responses. In the
case of potentially sensitive questions, this can lead to
underestimates of ‘true’ prevalences [32]. Finally, reported
response rates for telephone surveys are generally lower
than for face-to-face interviews and this can increase the
risk of non-response bias, although a low response rate
need not automatically lead to biased results [33].
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