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Abstract

Background: In Europe, the health situation is primarily influenced by non-com-
municable diseases. Comparable information on key indicators for the European
region can highlight potential areas for improvement in prevention and care.

Method: Based on EHIS 3, age-standardised prevalences of three disease groups
and two indicators of self-assessed health among those affected were presented
for Germany (n=22,708) and the average of 29 European countries (n=301,960).

Results: The disease prevalence estimates in Germany were higher compared to
the European average: diabetes 8.4% vs. 7.4 %, cardiovascular diseases 6.8 % vs.
5.7%, chronic respiratory diseases 11.4% vs. 7.9%. Likewise, the proportion with
self-assessed very good or good general health among those affected was also
higher in Germany (diabetes 35.8 % vs. 30.7 %, cardiovascular diseases 25.3 % vs.
18.9%, chronic respiratory diseases 44.7% vs. 41.9%). For limitations in everyday
activities, higher proportions were found in Germany for diabetes (65.6 % vs. 60.6 %)
and chronic respiratory diseases (64.5 % vs. 57.6 %). Germany showed similar gen-
der-, age- and education-specific differences for disease prevalence, but in part less
pronounced differences for the indicators of self-assessed health than the Europe-
an average.

Conclusions: Further analysis of the differences for the indicators considered be-
tween Germany and the European average and the possible underlying factors,
such as differences in prevention, diagnosis, disease severity and care, is required.
The educational inequalities observed across Europe suggest considerable poten-
tial for promoting health equity.

Keywords: Diabetes mellitus, Cardiovascular diseases, Chronic respiratory diseas-
es, Chronic diseases, Self-assessed health, Limitations, Education, Europe

1. Introduction

Healthcare systems in European countries are facing similar challenges such as
demographic change, emerging health threats (e.g. pandemics) or socio-econom-
ic inequalities in health and care [1]. In order to respond appropriately and develop
strategies to improve health, regular and comprehensive information on key health
indicators is required [1]. The European Health Interview Survey (EHIS), which is
conducted approximately every five years and is now mandatory for all Member
States of the European Union (EU), was launched at the end of the 2000s for the
areas of health status, determinants and care [2].
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The incidence of disease and mortality in European coun-

tries is dominated by non-communicable diseases. These
manifest themselves mainly in middle and old age, with the
result that the prevalence of disease has increased in recent
decades favored by the demographic change and the increase

in risk factors [3,4], e.g. an increase in the prevalence of car-

diovascular disease in the period 1990-2019 from 12.6 % to

13.8 % in the population aged 20 and over in Europe [5]. Plac-
ing the prevalence of non-communicable diseases in Germa-

ny in the European context can help to identify conspicuous

features and derive a possible need for improvements in pre-

vention and care.

In terms of disease frequency and mortality, diabetes mel-
litus, cardiovascular diseases (especially coronary heart dis-

ease and stroke), cancer and chronic respiratory diseases
(especially chronic obstructive pulmonary disease (COPD)
and bronchial asthma) are among the most important

non-communicable diseases [6]. Those affected usually re-

quire lifelong care (e.g. medication, check-ups, rehabilitation).

An often high degree of self-management required and pos-

sible consequences of the disease can also have an influence
on the subjective health assessment of those affected, so
that they rate their general state of health worse than those
not affected and report more frequently on health-related
limitations in everyday activities [6]. These two indicators of
self-assessed health are among the three key indicators of
health status as established components of the ‘Minimum

European Health Module’ (MEHM) [7] and are recommend-

ed by the European Commission for monitoring the health
status of a population [8].
This article contains an analysis of the prevalence of the

three disease groups diabetes mellitus, cardiovascular dis-

eases and chronic respiratory diseases in adults (aged 18
and over) in Germany compared to the European average
from 29 countries. The analyses are based on the European
Health Interview Survey EHIS Wave 3 conducted from 2018

to 2020 [9]. In the presence of diabetes, cardiovascular dis-

ease and chronic respiratory diseases, the proportions of
people with self-assessed very good or good general health
and with self-assessed severe or moderate health-related
limitations in everyday activities are also examined.

2. Methods
2.1 Sample design and study implementation

The aim of the EHIS survey is to regularly provide compara-

ble health data from the EU Member States and thus enable

observations to be made in the development of health indi-

cators in Europe [10]. The target population is the population
living in private households with permanent residence in the

respective country aged 15 years or older. EHIS 3 was con-

ducted from 2018 to 2020 in all EU Member States as well as

Key statements

» Compared to the European average, Germany
showed higher prevalence estimates for the disease
groups diabetes, cardiovascular and chronic
respiratory diseases.

» The prevalence estimates observed in Germany and
on average in Europe increased with age for both
sexes.

» The highest prevalence estimates in Germany and
the European average were found in the low
education group.

» In Germany, adults with diabetes, cardiovascular or
chronic respiratory diseases rated their health better
than the European average.

» In Germany, health-related limitations in everyday
activities were more common in diabetes and
chronic respiratory diseases than for the European
average.

in Iceland, Norway, Albania, Serbia and Turkey. A quality re-
port contains detailed information on the methodological
approach of the individual countries [11]. The aggregated
data can be found on the website of the EU statistical office
(Eurostat) [12]. Albania, France, Turkey and the United King-
dom have not yet made any data publicly available [13]. For
research purposes, anonymized data at participant level (mi-
crodata) for the EU Member States can be requested from
Eurostat [14]. The data set used for the present analyses con-
tains data from 29 European countries (Austria, Belgium,
Bulgaria, Croatia, Cyprus, the Czech Republic, Denmark, Es-
tonia, Finland, Germany, Greece, Hungary, Iceland, Ireland,
Italy, Latvia, Lithuania, Luxembourg, Malta, the Netherlands,
Norway, Poland, Portugal, Romania, Serbia, Slovakia, Slove-
nia, Spain and Sweden), of which 26 are EU Member States
and three are non-EU countries (Iceland, Norway, Serbia).

The analyses reported here are based on data from 301,960
participants (162,395 women, 139,565 men) aged 18 and over
who answered the EHIS 3 survey themselves or through a
relative, including 22,708 participants from Germany (11,968
women, 10,740 men). For Malta and Iceland, data is availa-
ble from the age of 20 years.

2.2 Indicators

The regulation on the implementation of the EHIS specified
the survey content to be collected, including the response
options and the codes to be transmitted to Eurostat. In ad-
dition, the wording of the questions and their response cat-
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egories as well as the order in which they are asked were ex-
plained in a methodological manual and made available in
the form of a sample questionnaire (in English) [9]. Compli-
ance with the rules and recommendations designed as guide-
lines was essential for ensuring harmonized and high-qual-
ity health data in the EU.

Diabetes mellitus, cardiovascular and chronic respiratory
diseases

The data on the 12-month prevalence of the selected disease
groups is based on the answers to the following question:
‘This section deals with lasting diseases and chronic health
problems. Please do not include temporary health problems.
In the past 12 months, have you had any of the following dis-
eases or health problems?’ In a list attached to the question-
naire, respondents were asked about the presence of indi-
vidual diseases and complaints, for each of which the answers
‘yes’, ‘no’ or ‘don’t know’ could be given. The present study
takes into account the information collected on (1) diabetes
mellitus (queried as ‘diabetes, not gestational diabetes’), (2)
cardiovascular diseases: coronary heart disease (queried as
‘heart attack’, ‘chronic consequences of heart attack’ and
‘coronary heart disease or angina pectoris’) and stroke (que-
ried as ‘stroke’ and ‘chronic consequences of stroke’) and
(3) chronic respiratory diseases: chronic obstructive pulmo-
nary disease (queried as ‘chronic bronchitis’, ‘chronic ob-
structive pulmonary disease, emphysema’) and bronchial
asthma (queried as ‘asthma, including allergic asthma’).

Self-assessed general health status and health-related
limitations in everyday activities

Data on two indicators of self-assessed health status were
selected for this analysis as part of the Minimum European
Health Module (MEHM) and as a central component of all
national health surveys in the EU [1, 7].

The indicator for self-assessed general health is measured
with the following question recommended by the World
Health Organization (WHO): ‘How is your health in gener-
al?’ Respondents were asked to choose one of five possible
answers: ‘very good’, ‘good’, ‘fair’, ‘bad’ or ‘very bad’. For the
analysis, the answers were grouped into two categories: very
good/good vs. fair/bad/very bad.

The indicator for health-related limitations in everyday ac-
tivities (Global Activity Limitation Indicator, GALI) was sur-
veyed in two stages. The first 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 ‘... severely
limited’, ‘... moderately limited’ and ‘... not limited’. Respond-
ents who gave one of the first two answer options were asked
further: ‘How long have you been limited?’ The possible an-
swers were ‘less than 6 months’ and ‘6 months or longer’. For
the analysis, the answers were grouped into two categories:

severely/moderately limited for at least six months vs. not lim-
ited or severely/moderately limited for less than six months.

Sociodemographics

In addition to the gender of the respondents, age was taken
into account as a determinant of chronic disease. The follow-
ing age groups were used: 18 to 44 years, 45 to 64 years, 65 to
74 years and 75 years and older (persons under 18 years were
excluded from the analyses). With regard to the non-commu-
nicable diseases under consideration, these age groups rep-
resent the increase in prevalence in different phases of life with
a sufficient number of cases (the highest age group available
in the data set is the 75 years and older age group). The edu-
cational status of the respondents was classified according to
the 2011 version of the International Standard Classification
of Education (ISCED) using information on educational and
vocational qualifications [15]. In order to be able to make com-
parisons between individual education groups, the standard
classification aggregates ISCED levels 0 to 2 as the low edu-
cation group, ISCED levels 3 to 4 as the medium education
group and ISCED levels 5 to 8 as the high education group
and was implemented accordingly for the present analyses [16].

2.3 Statistical analyses

In order to consider each country in proportion to its popu-
lation size, the analyses were carried out using a weighting
factor. In the weighting for the European comparison, the
educational status characteristic is not taken into account in
accordance with Eurostat recommendations. The household
ID was used as cluster variable. In order to compensate for
potentially distorting age differences between the countries,
a direct age standardisation was carried out in the calcula-
tion. The age structures of the country samples were each
adjusted to the European standard population for 2013 [17].
The figures for the European average refer to all 29 countries
included in the analyses, i.e. including Germany. For each of
the indicators considered, the percentage share was calcu-
lated with 95 % logit confidence intervals (95 % Cl) stratified
by gender, age and education. A statistically significant dif-
ference between groups was assumed if the corresponding
p-value in the Rao-Scott chi-square test was less than 0.05.
All analyses were performed using the programs R version
R 4.3.0 and SAS version 9.4.

3. Results
3.1 Diabetes mellitus

Prevalence

Overall, 8.4% (age-standardised) of all respondents in Ger-
many reported the presence of diabetes in the past twelve
months. This proportion was lower for women (7.3 %) than
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for men (9.4%) (Figure 1 and Annex Table 1). The prevalence

of diabetes increased steadily for both sexes across the age
groups (Annex Table 1). The European average 12-month di-
abetes prevalence with 7.4 % was lower than in Germany. The
European average diabetes prevalence also differed between
the sexes (women: 6.7%, men: 8.2%, Figure 1 and Annex
Table 1) and increased with age (Annex Table 1). Both in Ger-
many and in the European average, women and men showed

a gradual increase in diabetes prevalence with decreasing
education (Figure 2 and Annex Table 1).

Self-assessed general health status and health-related
limitations in everyday activities

The prevalence of self-assessed very good or good general
health among people with diabetes in the past twelve
months was higher in Germany (35.8 %) than the European
average of 30.7 % (Annex Table 2). This prevalence was low-
er in women than in men; this applies both to Germany
(31.7% vs. 38.9%) and to the European average (26.1% vs.
34.4%) (Figure 3 and Annex Table 2). There is no clear trend
across the age groups for Germany in terms of the propor-

tion of women and men with self-assessed health as very
good or good, whereas this proportion decreased steadily
with increasing age in the European average (Annex Table 2).
In Germany, women and men with diabetes from the low and
middle education groups combined had a lower proportion

Women
Diabetes mellitus ‘0
Cardiovascular diseases ‘0
Chronic respiratory diseases ‘ 0

with self-assessed health as very good or good than those
in the high education group, while the European average
shows successively decreasing proportions with decreasing
education (Figure 4 and Annex Table 2).

The prevalence of severely or moderately assessed
health-related limitations in everyday activities for at least six
months in people with diabetes was higher in Germany than
the European average (65.6 % vs. 60.6 %, Annex Table 3). This
prevalence was higher in women than in men; this was true
for both Germany (71.7% vs. 61.0%) and the European av-
erage (65.1%vs. 57.0%) (Figure 5 and Annex Table 3). Across
the age groups, there was no clear trend for women and men

in Germany; on average in Europe, however, the prevalence
to education, women and men in Germany showed no dif-
ferences in the prevalence of severe or moderate health-re-
lated limitations in everyday activities; the European average,
on the other hand, showed an educational gradient with in-
creasing health-related limitations with decreasing education
(Figure 6 and Annex Table 3).

3.2 Cardiovascular diseases

Prevalence
In Germany, 6.8% (age-standardised) of all respondents re-
ported the presence of coronary heart disease or a stroke or
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Figure 1: Age-standardised prevalence of diabetes mellitus, cardiovascular and chronic respiratory diseases in the past twelve months in Germany and
Europe for women and men (n=162,395 women, n=139,565 men). Source: EHIS wave 3 (2018—2020)
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Figure 2: Age-standardised prevalence of diabetes mellitus, cardiovascular and chronic respiratory diseases in the past twelve months in Germany and
Europe by education group among women and men (n=162,395 women, n=139,565 men). Source: EHIS wave 3 (2018-2020)
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Figure 3: Age-standardised prevalence of self-assessed very good or good health status among people with diabetes mellitus, cardiovascular and chronic
respiratory diseases in the past twelve months in Germany and Europe for women and men (n=162,395 women, n=139,565 men).

Source: EHIS wave 3 (2018-2020)
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Figure 4: Age-standardised prevalence of self-assessed very good or good health status among people with diabetes mellitus, cardiovascular and chronic
respiratory diseases in the past twelve months in Germany and Europe by education group for women and men (n=162,395 women, n=139,565 men).

Source: EHIS wave 3 (2018-2020)

their chronic consequences in the past twelve months. This
proportion was lower for women (5.6 %) than for men (8.0%)
(Figure 1 and Annex Table 1). The 12-month prevalence of

these cardiovascular diseases increased continuously in both
sexes across the age groups (Annex Table 1). In comparison,
the prevalence of cardiovascular diseases in the European
average was lower than in Germany at 5.7 %. The prevalence
of cardiovascular diseases also differed between the sexes in
the European average (women: 4.8%, men: 6.6 %, Figure 1
and Annex Table 1) and increased with age (Annex Table 1).
In Germany, as well as in the European average, the com-
bined prevalence was higher among women and men in the
low and middle education groups than among people in the
high education group (Figure 2 and Annex Table 1).

Self-assessed general health status and health-related
limitations in everyday activities

The prevalence of self-assessed very good or good health
among people with cardiovascular disease in the past twelve
months was higher in Germany (25.3%) than the European
average of 18.9% (Annex Table 2). While the prevalence in Ger-

many did not differ between women and men (21.8% vs.
27.7%), the European average prevalence was lower in women
than in men (15.6% vs. 21.2%) (Figure 3 and Annex Table 2).
While there is no clear age trend for the proportion of women

and men in Germany with self-assessed very good or good
health, the proportion in the European average decreased
with increasing age (Annex Table 2). In Germany, the propor-
tion of men, but not women, with a very good or good self-as-
sessment of their health was lower in the low and medium
education groups than in the high education group (Figure 4
and Annex Table 2). The European average showed an in-
crease with increasing education for both genders.

The proportion of people with cardiovascular disease with
self-assessed severe or moderate health-related limitations in
everyday activities for at least six months was similar in Ger-
many compared to the European average (78.1% vs. 76.3 %)
(Annex Table 3). This proportion was higher for women than
for men; this was true for both Germany (82.3% vs. 75.2%)
and the European average (79.2% vs. 74.2%) (Figure 5 and
Annex Table 3). Across the age groups, the European average
showed a clear increase in prevalence among women and
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Figure 5: Age-standardised prevalence of self-assessed severe or moderate health-related limitations in everyday activities for at least six months among
people with diabetes mellitus, cardiovascular and chronic respiratory diseases in the past twelve months in Germany and Europe for women and men

‘ Europe (29 European countries, including Germany)

(n=162,395 women, n=139,565 men). Source: EHIS wave 3 (2018-2020)

Proportion (%)

Women
90
<
80
&
70 <O < S
60 &S
<
50 %
<
40
30
20
10
0
Low Medium High Low Medium High Low Medium High
Diabetes mellitus Cardiovascular Chronic respiratory
diseases diseases
I Germany O Europe (29 European countries, including Germany)

Men

Low Medium High Low Medium High Low Medium High
Diabetes mellitus Cardiovascular Chronic respiratory
diseases diseases

Figure 6: Age-standardised prevalence of self-assessed severe or moderate health-related limitations in everyday activities for at least six months among
people with diabetes mellitus, cardiovascular and chronic respiratory diseases in the past twelve months in Germany and Europe by education group for
women and men (n=162,395 women, n=139,565 men). Source: EHIS wave 3 (2018-2020)

men; in Germany, no clear age trend was observed (Annex
Table 3). With regard to education, women and men in Ger-
many showed no significant differences in the prevalence of
severe to moderate health-related limitations in everyday ac-
tivities; the European average showed higher proportions for
people in the low and medium education groups combined
compared to people in the high education group (Figure 6

3.3 Chronic respiratory diseases

Prevalence

The proportion of people with chronic respiratory diseases
in the past twelve months in Germany was 11.4 % (age-stand-
ardized). At 12.4%, the proportion was higher for women
than for men at 10.5% (Figure 1 and Annex Table 1). Over
the course of age, the prevalence in Germany showed an in-

crease between the age groups 18 to 44 years and 45 to 64

pean average prevalence of 7.9 % was lower than in Germany.
The prevalence of chronic respiratory diseases also differed
between the sexes in the European average (women: 8.5%,
men: 7.3%, Figure 1 and Annex Table 1) and increased with

age (Annex Table 1). Both in Germany and in the European
average, women and men in the low and middle education
groups combined had higher prevalence estimates than peo-
ple in the high education group (Figure 2 and Annex Table 1).

Self-assessed general health status and health-related
limitations in everyday activities

The prevalence of self-assessed very good or good health in
people with chronic respiratory diseases in the past twelve
months was higher in Germany (44.7%) than the European
many did not differ between women and men (43.8% vs.
45.8 %), the European average prevalence was lower in women
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than in men (40.6% vs. 43.4%) (Figure 3 and Annex Table 2).
In Germany and also in the European average, the propor-

tion of women and men with a self-assessed health status
of very good or good decreased with increasing age (Annex
Table 2) and increased with increasing education (Figure 4
and Annex Table 2).

The prevalence of self-assessed severe or moderate
health-related limitations in everyday activities for at least six
months in people with chronic respiratory diseases was high-
erin Germany than the European average (64.5% vs. 57.6 %)
(Annex Table 3). There were no differences between women
and men in Germany (64.1% vs. 64.8%) and the European
average (58.2% vs. 56.8%) (Figure 5 and Annex Table 3).
Over the course of age, there was an increase in the preva-

lence of severe or moderate health-related restrictions in
everyday activities in women and men with chronic respira-
tory diseases, both in Germany and the European average
(Annex Table 3). In Germany and on average in Europe, a
higher proportion of women and men with chronic respira-
tory diseases who belonged to the low and middle education
group had severe to moderate health-related limitations in
everyday activities compared to people in the high education
group (Figure 6 and Annex Table 3).

4, Discussion

This article, based on data from the EHIS 3 study, shows that
in the 2018—2020 survey period, the prevalence in Germany
was slightly higher for diabetes and cardiovascular diseases
(relative difference 14% and 19% respectively) and moder-
ately higher for chronic respiratory diseases (44 %) compared

to the European average of 29 countries. The prevalence pat-

terns stratified by gender, age and education groups were
similar in Germany and the European average.

The proportion of people with diabetes and chronic res-

piratory diseases with a self-assessed general health rating
of very good or good was slightly higher in Germany (17 %

and 7% respectively) and moderately higher for cardiovas-

cular diseases (34%) than the average of the 29 European

countries. At the same time, people with diabetes and chron-

ic respiratory diseases (8% and 12% respectively), but not

people with cardiovascular diseases, had slightly higher pro-

portions of health-related limitations in everyday activities in
Germany. The differences by gender, age and education,
which are clearly pronounced in the European average for

self-assessed general health and limitations in everyday ac-

tivities, were only partially evident in Germany.
4.1 Diabetes mellitus

Based on the EHIS 3 data, the age-standardised 12-month

prevalence of self-reported diabetes (European standard pop-

ulation 2013) was statistically significantly higher in Germany
than in the average of the 29 European countries. However,

the magnitude of the difference in prevalence can be consid-

ered as rather small, similar to the EHIS 2 data basis in
2014/2015 [1]. This is particularly true in comparison to the
difference observed in 2014/2015 for other diseases such as
high blood pressure, osteoarthritis and allergies [1]. Factors
that can increase the prevalence of known diabetes include
a less favorable risk factor constellation, but also improved
early detection of diabetes and adequate diabetes care, which
reduces the premature death of people affected by diabetes.
The familiar pattern already described in a previous analysis
of data from 2019/2020 for Germany, with higher prevalence
in men than in women and increasing prevalence in both
sexes with increasing age and decreasing education [18], can
also be observed in a similar way for the European average.

According to the present analysis, significantly fewer
adults in Germany who have diabetes rate their general health
as very good or good (around one third) than was observed
in the general population in an earlier study (around two
thirds) [18], which confirms the corresponding observation
in the European SHARE study [19]. While these differences
are particularly pronounced in the lower age groups (18-64
years), they decrease in the upper age groups, which could
possibly be related to the increasing burden of disease with
increasing age in the general population. Compared to the
European average, the proportion of people with diabetes in

Germany with self-assessed very good or good health is high-

er. No significant differences can be observed here for the
lower age range, but in the upper age groups, the proportion
of people with diabetes in Germany with a self-assessed
health rating of very good or good is significantly higher than
the average for European countries.

More adults with diabetes in Germany report severe to
moderate health-related limitations in everyday activities for

at least six months (just under two-thirds) than in the gen-
eral population in a previous study (just under half) accord-

ing to this evaluation [18], with the difference again being
greatest in the lower age groups (18—64 years). Compared

to the European average, the proportion of people with dia-

betes in Germany is slightly higher, which is due in particular
to the difference in the lower age range.
In order to interpret the results of self-assessed health

and health-related everyday limitations, the various dimen-

sions of these indicators, i.e. physical, social and emotional
functional abilities and aspects relevant to illness [7], or the
maintenance of independence and the ability to participate
in various areas of everyday life such as housework, work,

leisure activities [20] must be taken into account. For exam-

ple, in the European SHARE study, depression, pain and

self-assessed memory performance were most strongly as-
sociated with self-rated health in people with diabetes; how-
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ever, the number of chronic comorbidities, polypharmacy,
hospitalisation, vision and the current work situation were
also identified as determinants [19]. However, the present
results do not clarify the reasons for the disproportionately
unfavorable proportions with regard to self-assessed health
status and health-related limitations in everyday activities of
people with diabetes of working age in Germany compared
to the general population in Germany and with regard to
everyday limitations also compared to the European average.
This also applies to the observed less favorable proportions
of self-assessed health and limitations in everyday activities
in women compared to men and to the partially observed
differences in education in Germany and on average in the
European countries.

4.2 Cardiovascular diseases

The age-standardised 12-month prevalence of cardiovascular
disease, which can be derived from the EHIS indicators, was
higher in Germany than the average of the 29 European coun-
tries. It is important to note that the definition of cardiovascu-
lar disease derived from the EHIS indicators does not include
all cardiovascular diseases, but does include self-reported
chronic consequences as a result of a heart attack or stroke.
This means that the self-assessed perception of the participants
can also influence the prevalence, which can vary from one so-
ciocultural background to another. In addition, a comparison
with international analyses based on the ICD group of cardio-
vascular diseases, such as the Burden of Disease Study [21] or
analyses of cardiovascular mortality [22] are not possible here.

As with diabetes, the magnitude of the difference between
Germany and the average of the 29 European countries can
be classified as comparatively small. Since higher prevalenc-
es are particularly evident in women under 65 and men be-
tween 45 and 74 years, a higher degree of diagnosis in Ger-
many compared to the European average could also play a
role. The observed prevalence pattern with higher prevalence
in men than in women, increasing prevalence with increas-
ing age and increasing prevalence with decreasing education
and a stronger educational gradient in women than in men
does not differ fundamentally between Germany and the Eu-
ropean average. This is known and was also shown in anal-
yses of cardiovascular indicators in the 2019/2020 and
2014/2015 EHIS data for Germany [18, 23, 24].

People with cardiovascular disease in the past twelve
months in Germany rated their general state of health as very
good or good more often than the European average, and
this difference is most pronounced for cardiovascular dis-
ease when comparing the three disease groups considered.
This difference was particularly attributable to older women
and men over the age of 75. With regard to the self-assessed
state of health, the dependencies on gender and education

that can be observed in Germany and in European countries
also appear to be relevant with regard to the care of patients.
Women and people in the low and middle education groups
were less likely to rate their general health as very good or
good compared to men and people in the high education
group. When interpreting these results, in addition to the
different dimensions of self-rated health (see 4.1), the range
of factors that influence the self-rated state of health must
also be taken into account [25]. On the basis of the present
study, however, no statements can be made about possible
causes for the differences observed between Germany and
the other European countries. Since, in addition to psycho-
social and behavioral factors, material factors also contribute
to social differences in self-rated health, ratio-based factors
could contribute to differences in self-rated health at both
national and international level [26, 27].

The prevalence of severe or moderate health-related lim-
itations in everyday activities for at least six months among
people with cardiovascular diseases was similar to the Euro-
pean average in Germany, unlike for diabetes and chronic
respiratory diseases. As with self-assessed health, the clear
differences by gender in Germany and in the European coun-
tries are striking, with higher proportions for women than
for men; with regard to education, only the European aver-
age showed a clear trend in favor of decreasing education.

4.3 Chronic respiratory diseases

In the current EHIS 3 survey, the age-standardised 12-month
prevalence of chronic respiratory diseases in Germany was
higher than the average of the 29 European countries, with
the difference in prevalence being more pronounced than for
diabetes and cardiovascular diseases. Due to different indi-
cator selection and methodology, no direct comparison with
results of an analysis of the previous EHIS 2 survey is possi-
ble [1]. However, it was observed that the prevalence of chron-
ic obstructive pulmonary disease (COPD) in Germany in
2014/2015 was above average in a European comparison [1].
For bronchial asthma, however, the prevalence estimates for
both genders were at the average European level at that time.
Similarly, it is reasonable to assume that the currently ob-
served differences in the prevalence of chronic respiratory
diseases between Germany and the European average are
primarily due to differences in the prevalence of COPD. The
results are consistent with reports of high hospital admis-
sion estimates for chronic lower respiratory diseases in Ger-
many compared by the Organization for Economic Cooper-
ation and Development [4]. The prevalence of chronic
respiratory diseases in the present analysis, which is above
the European average, particularly among women in Germa-
ny, is also consistent with the development of COPD preva-
lence based on the GBD data 2022 [28]. Compared to the
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beginning of the millennium, the prevalence of COPD in wom-
en in Germany increased by around 17 % by 2019. Germany
thus recorded the second highest increase among the 28 EU
countries included [28]. Similarly, the EHIS 3 2019/2020
showed an increase in COPD prevalence in women compared
to the previous EHIS 2 survey 2014/2015, which was attribut-
able to the 45 to 64 years age group. The observed increase
may be related, among other things, to changes in smoking
behavior over time [29]. The prevalence patterns observed in
the current study in connection with age and education are
also known. They have already been shown in previous anal-
yses of EHIS data [18,30,31] and were also observed across
Europe on the basis of the present study.

People with chronic respiratory diseases in the past twelve
months in Germany rated their health as very good or good
more often than the European average. This difference was
particularly noticeable among women and men over the age
of 65. The prevalence of severe or moderate health-related
limitations in everyday activities for at least six months was
higher among people with chronic respiratory diseases in
Germany than the European average. This difference is par-
ticularly noticeable in the under 65 age group. On the basis
of the present study, no conclusions can be drawn about
possible causes for the observed differences in self-assessed
health and health-related limitations in everyday activities
between Germany and the other European countries among
people with chronic respiratory diseases (see 4.1and 4.2). In
addition to differences in the type and severity of the chron-
ic respiratory diseases under consideration and treatment
adherence, the type and extent of co-morbidity or multimor-
bidity can also contribute to restrictions in the activity and
quality of life of those affected and explain differences be-
tween the European countries and between the educational
groups within Germany [32, 33].

4.4 Strengths and limitations

The strength of the EHIS lies above all in its ability to achieve
a high degree of comparability between the participating Eu-
ropean countries on a harmonized basis in terms of study
design and data collection. This data can be analyzed with
regard to possible differences, e.g. demographic or socio-eco-
nomic inequalities. The EHIS thus represents an important
information basis for European health reporting and policy [9].

Nevertheless, there are differences between the 29 coun-
tries with regard to the survey mode and wording of the ques-
tions, which could influence the results and thus also the
comparisons between the countries [34, 35]. In addition, EHIS
is based on information from surveys, which can lead to pos-
sible biases and differences compared to information from
other data sources, such as examination surveys, medical
findings/interviews or routine data (e.g. health insurance

data). It should also be noted that survey data can also be
distorted due to reporting errors or gaps in memory. In some
countries, the survey is also based partly on information pro-
vided by relatives instead of the person being interviewed,
which can potentially lead to distortions compared to infor-
mation provided by the person themselves.

The comparison group of 29 European countries also in-
cludes Germany, meaning that differences between Germa-
ny and the European average tend to be underestimated. In
the significance tests for gender-, age- and education-specif-
ic differences, it should be noted that the statistical power
for the European average is higher compared to Germany
due to the significantly larger sample size, i.e. even if the
prevalence differences in Germany and the European aver-
age are comparable, for example, a significant difference is
more likely to be found in the European average than in Ger-
many, if a difference actually exists. With regard to the edu-
cational differences presented, no absolute or relative
measures of inequality were calculated that take into account,
for example, the overall distribution and the size of the edu-
cational groups (e.g. Slope Index and Relative Index of Ine-
quality [36]), meaning that the extent of these educational
differences cannot be directly compared between Germany
and Europe on the basis of the results presented. Conclu-
sions on differences in the extent of such health inequalities
may vary depending on whether absolute and/or relative in-
equalities are considered [37,38]. Furthermore, this article is
limited to the presentation of prevalences and their differ-
ences in comparison between Germany and the European
average. More in-depth considerations of differences between
Germany and European country groups would be useful and
necessary in order to better understand the differences ob-
served here and to gain further insights.

4.5 Conclusion

This article shows that the prevalence of the three public
health-relevant groups of non-communicable diseases dia-
betes, cardiovascular diseases and chronic respiratory dis-
eases in Germany, derived from self-reported data, is slight-
ly to moderately higher than the average of the 29 European
countries considered. Despite the higher prevalence of these
diseases and the partly higher proportion of self-reported
health-related limitations in everyday activities in the pres-
ence of these diseases, adults with these diseases in Germa-
ny rate their health as better than the European average. This
discrepancy cannot be adequately explained with the availa-
ble data. However, various factors that have been investigat-
ed in previous studies could contribute to possible explana-
tory patterns. Compared to other European countries,
Germany has a very well-developed healthcare system with
extensive medical services and care offerings, e.g. with re-
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gard to medical aids, aftercare or support. Despite relatively
high health-related limitations in everyday activities, this
could lead to more confidence and fewer worries or fears in
dealing with the illness and thus possibly contribute to bet-
ter self-assessed general health. Cultural factors could also
be relevant, as the perception of health and illness as well as
dealing with limitations in everyday activities can be cultur-
ally different [39,40]. Furthermore, from a methodological
point of view, it could play a role that in some countries there
is a greater stigma towards various health problems, which
could influence the response behavior of the participants to
the question of self-assessed general health.

In Germany, the differences in age and education were
similar for chronic respiratory diseases, but less pronounced
than the European average for diabetes and cardiovascular
diseases. These differences and their causes must be inves-
tigated further, including differentiation of the various dimen-
sions of self-assessed health and health-related everyday lim-
itations, in order to derive concrete recommendations for
action. Regular comprehensive information on health indi-
cators is necessary in order to further develop strategies to
improve the health situation and health equity. In particular,
the finding of pronounced social inequality in the prevalence
of chronic diseases to the detriment of lower education
groups across Europe points to considerable potential for
improvement.

Overall, the results underline the need for targeted health
promotion, prevention strategies and care approaches that
take into account not only behavioral but also more relation-
context-based measures in order to reach all social groups
and thus reduce health inequalities.
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Annex Table 1: Age-standardised prevalence of diabetes mellitus, cardiovascular and chronic respiratory diseases in the past twelve months in Germany and Europe by gender, age group and education group

(162,395 women, 139,565 men). Source: EHIS wave 3 (2018-2020) i
Diabetes Cardiovascular diseases Chronic respiratory diseases fgg-
Germany Europe Germany Europe Germany Europe %.
% (95% Cl) % (95% ClI) % (95% Cl) % (95% Cl) % (95% Cl) % (95% ClI) §
Women (total) 7.3 (6.6-8.0) 6.7 (6.5-6.9) 5.6 (5.0-6.2) 43 (4.7-5.0) 12.4 (11.5-13.4) 8.5 (8.2-8.7) 3
Age group” _::
18—44 years 2.0 (1.3-3.0) 13 (1.1-1.5) 13 (0.8-2.2) 0.6 (0.5-0.8) 10.1 (8.6-11.8) 6.2 (5.8-6.6) 8
45-64 years 7.0 (5.9-8.3) 6.0 (5.6-6.3) 47 (3.8-5.8) 35 (3.2-3.7) 142 (12.7-15.9) 8.8 (8.4-9.2) S
65—-74 years 15.6 (13.2-18.2) 15.4 (14.7-16.7) 9.1 (7.5-11.1) 9.2 (8.6-9.7) 13.8 (11.9-16.0) 1.2 (10.6-11.8) 8-
75 years and older 18.7 (16.1-21.7) 19.6 (18.8-20.4) 204 (17.7-23.5) 19.8 (19.0-20.7) 142 (11.9-16.8) 133 (12.6-14.1) S
Education group §
Low 1.2 (8.7-14.3) 9.4 (8.7-10.1) 9.5 (7.2-12.3) 7.2 (6.6-7.8) 16.3 (13.1-20.1) 10.9 (10.0-11.7) %
Medium 7.1 (6.3-8.0) 5.7 (5.5-6.0) 5.0 (4.4-5.7) 42 (4.0-4.5) 12.0 (10.9-13.3) 8.0 (7.6-8.3) S
High 44 (3.8-5.0) 41 (3.8-4.5) 3.6 (3.1-4.2) 3.1 (2.8-3.3) 10.4 (9.3-11.6) 6.8 (6.5-7.2)
Men (total) 9.4 (8.6-10.3) 8.2 (7.9-8.4) 8.0 (7.3-8.8) 6.6 (6.4-6.9) 10.5 (9.6-11.4) 73 (7.1-7.6)
Age group”
18—44 years 23 (1.5-3.4) 13 (1.1-1.5) 0.7 (0.4-13) 0.6 (0.5-0.7) 7.5 (6.3-8.8) 5.0 (4.7-5.4)
45-64 years 10.8 (9.3-12.5) 8.5 (8.1-9.0) 8.2 (6.8-9.7) 5.7 (5.3-6.1) 15 (9.9-13.3) 7.0 (6.6—7.5)
65— 74 years 20.0 (17.3-22.9) 18.9 (18.1-19.7) 18.6 (15.9-21.5) 15.0 (14.2-15.8) 14.8 (12.2-17.8) 10.5 (9.8-11.3)
75 years and older 213 (18.3-24.7) 212 (20.2-22.2) 24.2 (20.8-27.9) 23.1 (22.0-24.1) 14.1 (11.5-17.2) 13.2 (12.4-14.1)
Education group
Low 1.8 (8.4-16.3) 10.3 (9.4-11.3) 9.5 (6.5-13.6) 8.4 (7.6-9.3) 12.3 (8.9-16.8) 93 (8.4-10.3)
Medium 10.3 (9.2-11.6) 7.9 (7.5-8.3) 8.6 (7.6-9.8) 6.4 (6.1-6.7) n3 (10.1-12.7) 6.9 (6.5-7.3)
High 6.7 (6.1-7.4) 5.9 (5.5-6.2) 6.2 (5.6-7.0) 5.1 (4.8-5.5) 8.3 (7.4-9.3) 5.8 (5.5-6.1)
Total 8.4 (7.8-8.9) 7.4 (7.3-7.6) 6.3 (6.3-7.3) 5.7 (5.6-5.9) N4 (10.8-12.1) 7.9 (7.7-8.1)

*Iceland and Malta: age 20 years and older
Europe: 29 European countries, including Germany




Annex Table 2: Age-standardised prevalence of self-assessed very good or good health status among people with diabetes mellitus, cardiovascular and chronic respiratory diseases in the past twelve months in

Germany and Europe by gender, age group and education group (162,395 women, 139,565 men). Source: EHIS wave 3 (2018—2020) i
Diabetes Cardiovascular diseases Chronic respiratory diseases fgg-
Germany Europe Germany Europe Germany Europe %.
% (95% Cl) % (95% Cl) % (95% Cl) % (95% Cl) % (95% Cl) % (95% Cl) §
Women (total) 31.7 (27.3-36.4) 26.1 (24.7-27.5) 21.8 (17.6-26.7) 15.6 (14.2-17.1) 433 (39.8-47.8) 40.6 (39.0-42.7) 3
Age group” _::
18—44 years 495 (30.6-68.6) 511 (43.3-58.3) 48.6 (26.0-71.9) 419 (30.4-54.3) 64.5 (55.6—72.4) 65.8 (62.2-69.2) 8
45-64 years 23.6 (17.8-30.5) 276 (25.3-30.2) 19.3 (13.6-26.8) 19.0 (16.5-21.9) 35.5 (30.3-41.0) 36.7 (34.4-39.0) S
65—74 years 321 (24.7-40.5) 24.0 (21.7-26.3) 17.3 (11.0-26.2) 13.6 (11.6-15.9) 35.0 (28.1-42.6) 26.6 (24.1-29.2) S-
75 years and older 328 (25.4-41.2) 20.0 (17.9-22.3) 19.1 (13.7-26.0) 1.4 (9.7-13.3) 20.9 (15.0-28.3) 15.7 (13.7-17.9) S
Education group §
Low 27.4 (17.9-39.4) 21,5 (185-25.0) | 225 (12.3-37.6) 13.4 (9.8-18.2) 25.5 (16.8-36.7) 26.1 (22.6-30.0) %
Medium 317 (26.4-37.6) 30.0 (27.5-32.6) 19.9 (15.5-25.1) 17.1 (15.1-19.4) 45.0 (39.8-50.3) 432 (40.9-45.6) S
High 415 (34.6-48.8) 38.0 (34.2-41.9) 30.8 (23.7-39.1) 23.2 (19.9-26.9) 61.7 (56.3-66.8) 55.6 (52.7-58.5)
Men (total) 389 (34.4-43.5) 344 (32.9-35.9) 27.7 (23.6-32.2) 21.2 (19.8-22.7) 4538 (41.3-50.4) 43.4 (41.6-45.2)
Age group”
18—44 years 333 (17.9-53.3) 45.6 (37.0-54.4) 30.0 (11.2-59.3) 37.0 (28.2-46.8) 74.2 (65.8-81.1) 74.1 (70.9-77.1)
45-64 years 36.0 (28.9-43.8) 36.6 (34.0-39.2) 30.5 (22.7-39.6) 243 (21.3-27.6) 39.6 (32.3-47.4) 406 (37.4-43.8)
6574 years 41.7 (34.2-49.6) 345 (32.1-37.0) 273 (21.1-34.7) 215 (19.3-23.9) 30.1 (22.5-38.9) 273 (24.4-30.5)
75 years and older 425 (34.3-51.1) 29.0 (26.4-31.7) 24.9 (18.5-32.6) 17.2 (15.1-19.4) 214 (15.2-29.3) 17.1 (14.9-19.4)
Education group
Low 36.4 (21.5-54.3) 293 (24.7-34.2) 21.2 (9.0-42.2) 15.2 (11.1-20.5) 32.0 (18.8-48.9) 30.8 (26.0-36.2)
Medium 35.0 (29.4-41.1) 34.7 (32.3-37.3) 245 (19.2-30.8) 215 (19.2-23.9) 429 (37.0-49.1) 457 (42.9-48.5)
High 51.0 (46.1-55.8) 45.1 (42.2-48.0) 40.7 (35.1-46.5) 34.0 (30.9-37.2) 64.7 (59.3-69.7) 61.1 (58.1-64.0)
Total 35.8 (32.6-39.1) 30.7 (29.6-31.7) 253 (22.3-28.6) 18.9 (17.8-19.9) 44.7 (41.7-47.8) 419 (40.7-43.0)

*Iceland and Malta: age 20 years and older
Europe: 29 European countries, including Germany




Annex Table 3: Age-standardised prevalence of self-assessed severe or moderate health-related limitations in everyday activities for at least six months in among people with diabetes mellitus, cardiovascular and

chronic respiratory diseases in the past twelve months in Germany and Europe by gender, age group and education group (162,395 women, 139,565 men). Source: EHIS wave 3 (2018 -2020) i
Diabetes Cardiovascular diseases Chronic respiratory diseases fgg-
Germany Europe Germany Europe Germany Europe %.
% (95% Cl) % (95% Cl) % (95% Cl) % (95% Cl) % (95% Cl) % (95% Cl) §
Women (total) 7.7 (67.2-75.7) 65.1 (63.6-66.5) 823 (77.8-86.0) 79.2 (77.8-80.5) 64.1 (60.1-67.9) 58.2 (56.7-59.7) 3
Age group” _::
18—44 years 79.0 (60.5-90.2) 478 (40.1-55.7) 75.4 (53.2-89.2) 64.5 (53.6-74.0) 476 (39.3-55.9) 37.1 (33.6-40.7) 8
45-64 years 75.0 (67.1-81.5) 60.5 (57.6-63.2) 89.4 (83.6-93.4) 75.2 (72.2-77.9) 70.6 (64.9-75.7) 60.5 (58.1-62.9) S
6574 years 63.4 (54.8-71.2) 61.1 (58.6—63.6) 72.4 (61.1-81.5) 73.0 (70.0-75.7) 69.9 (62.4-76.4) 66.9 (64.3-69.5) &
75 years and older 73.0 (65.4-79.4) 772 (75.2-79.1) 844 (77.7-89.3) 86.5 (84.8-88.1) 84.4 (77.6-89.4) 83.0 (81.0-84.9) S
Education group §
Low 77.4 (65.5-86.0) 70.9 (67.5-74.1) 88.4 (79.2-93.8) 83.9 (81.0-86.4) 77.0 (64.8-85.9) 68.8 (64.8-72.6) %
Medium 69.1 (63.6-74.1) 59.9 (57.4—62.4) 81.8 (76.6-86.1) 76.2 (73.9-78.3) 61.6 (56.2-66.7) 54.7 (52.4-57.1) S
High 66.7 (59.5-73.2) 51.9 (47.9-55.8) 76.3 (69.1-82.2) 70.4 (66.3-74.2) 51.0 (45.2-56.7) 455 (42.6-48.4)
Men (total) 61.0 (56.3-65.5) 570 | (55.5-58.5) | 75.2 (70.6-79.3) 74.2 (72.7-75.6) 64.8 (60.4-69.0) 56.8 (55.1-58.5)
Age group”
18—44 years 50.0 (30.7-69.3) 443 (36.3-53.5) 66.2 (38.1-86.2) 63.0 (53.7-71.4) 421 (33.8-50.8) 335 (30.1-37.0)
45-64 years 65.2 (57.5-72.2) 53.1 (50.4—55.9) 75.0 (66.0-82.2) 70.1 (66.9-73.1) 71.0 (63.9-77.2) 57.7 (54.6-60.8)
6574 years 60.0 (52.1-67.4) 54.6 (52.1-57.1) 76.8 (70.0-82.5) 717 (69.3-74.1) 77.8 (70.2-83.9) 63.3 (65.7-71.8)
75 years and older 60.6 (52.0-68.5) 67.0 (64.4-69.5) 749 (66.0-82.2) 80.0 (77.6-82.3) 81.5 (69.4-89.5) 78.6 (75.6-81.4)
Education group
Low 61.6 (43.3-77.1) 62.3 (57.4-67.0) 80.9 (60.0-92.2) 79.9 (75.1-83.9) 88.6 (72.3-95.9) 715 (67.1-75.6)
Medium 63.3 (57.1-69.0) 56.1 (53.6-58.6) 76.3 (69.5-81.9) 724 (69.8-74.9) 65.6 (59.4-71.3) 54.6 (51.8-57.3)
High 54.4 (49.5-59.2) 48.9 (46.0-51.8) 67.2 (61.3-72.5) 65.5 (62.2-68.6) 476 (41.9-53.4) 420 (39.0-45.1)
Total 65.6 (62.3-68.3) 60.6 (59.6-61.7) 78.1 (74.8-81.0) 76.3 (75.2-71.3) 64.5 (61.5-67.3) 57.6 (56.4-58.7)

*Iceland and Malta: age 20 years and older
Europe: 29 European countries, including Germany
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