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Health-related behaviour in Europe – A comparison of selected 
indicators for Germany and the European Union

Abstract
Demographic change, new health threats, but also inequalities in health and health care provision in and between 
European Union (EU) member states pose major albeit similar challenges to European health systems. Regular 
information on health and health-related behaviour is essential if member states’ health systems are to respond 
and develop appropriately to these challenges. The ‘European Health Interview Survey’ (EHIS) is a vital source of 
data for indicators of health status and health-related behaviour in the EU.
This article presents a comparative review of health-related behaviour at the European level. Health-related behaviour 
is of particular relevance because an unhealthy diet, physical inactivity, obesity, smoking, and harmful use of alcohol 
are among the most important determinants associated with non-communicable chronic diseases. Eurostat has 
used data from EHIS Wave 2 to publish details about the current prevalence of obesity, daily fruit and vegetable 
intake, health-enhancing aerobic physical activity, smoking and heavy episodic drinking for the EU’s member states. 
In the following, the figures for Germany are compared to the European average. A wide range of prevalences exists 
between the various EU member states, in some cases stretching to more than 50 percentage points.
In Germany, the prevalence of obesity and smoking remains relatively close to the EU average. Moreover, the results 
on physical activity are especially welcome. In particular, the proportion of women and men who undertake adequate 
levels of physical activity decreases more slowly with increasing age compared to the EU average. Nevertheless, the 
low fruit and vegetable intake, especially among younger generations, and the high proportion of women and men 
who drink six or more alcoholic beverages on one occasion (heavy episodic drinking) at least once a month pose 
problems for Germany.
In summary, the results provided by EHIS offer a basis for sharing experiences between EU member states regarding 
effective measures in health promotion and disease prevention.
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1. Introduction
1.1  Health in Europe

Demographic change, new health threats, but also ine-
qualities in health and healthcare provision in and 
between European Union (EU) member states pose 
major albeit similar challenges to European health sys-
tems. The European Health Strategy ‘Together for Health’ 
underpins the EU’s overall Europe 2020 strategy [1]. The 
European Health Strategy serves as a starting point for 
action at the national and EU level and complements 
member states’ health policies. It focuses on increasing 
cooperation and coordination between member states 
and developing solutions to the challenges faced by 
European health systems. In addition, investment in a 
comprehensive, high-quality healthcare programme and 
in programmes that promote health is aimed at reduc-
ing inequalities and combating social exclusion [2]. If 
member states’ health systems are to respond and devel-
op appropriately, regular information on developments 
in living conditions, health, health-related behaviour and 
the healthcare provision offered to the people of Europe 
is essential. In the future, the existing activities and tools 
that provide pan-European information on health are to 
be broadened as part of a European health information 
system. This includes further developing the European 
Core Indicators for Health (ECHI) [3] and ensuring they 
are increasingly implemented within member states’ 
health systems [4]. 

1.2  Health-related behaviour - selected aspects and 
public health relevance

This article provides a comparative review of health-re-
lated behaviour in Europe using data from the ‘European 
Health Interview Survey’ (EHIS). Health-related be -
haviour is particularly relevant because an unhealthy diet, 
physical inactivity, obesity, smoking and harmful use of 
alcohol are among the most important factors associat-
ed with non-communicable chronic diseases (NCDs) [5]. 

The World Health Organization (WHO) estimates 
that 80% of cardiovascular diseases and strokes, 80% 
of type 2 diabetes, and 40% of cancer cases could be 
prevented by following a healthy diet, engaging in suffi-
cient physical activity and non-smoking [6, 7]. 

According to recent estimates in the 2015 Global Bur-
den of Disease Study, up to 73% of ischaemic heart dis-
eases, 52% of strokes, 84% of lung cancer cases, 55% of 
colorectal cancer cases, 70% of chronic obstructive pul-
monary diseases, 47% of diabetes cases, and 12% of 
depressive disorders could be avoided by reducing mod-
ifiable behavioural risk factors [8]. Despite the improve-
ments in health-related behaviour in Western Europe 
between 1990 and 2015 which slightly reduced the pre-
vention potential in the field of behavioural risk factors 
for preventing ischaemic heart disease, stroke, and lung 
cancer [8, 9], the figures set out above clearly demon-
strate that further action is still required.

The WHO’s Global Action Plan for the Prevention and 
Control of NCDs 2013-2020 takes into account a num-
ber of modifiable risk factors. The Action Plan is aimed 
at ensuring the following targets are met by 2025 in  
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Health monitoring and health indicators in Europe) is 
an essential source of data for indicators of health and 
health-related behaviour. EHIS is to be carried out every 
five years. The first EHIS wave was conducted between 
2006 and 2009, but member states were not obliged to 
participate in the study at this time. Germany integrated 
a set of selected EHIS questions into the ‘German Health 
Update’ (GEDA 2010), which was conducted by the  
Robert Koch Institute [21]. Data on selected health indi-
cators were delivered to the Statistical Office of the Euro-
pean Union (Eurostat).

The second wave of EHIS was prepared as part of a 
process that was conducted over a number of years. It 
resulted in the adoption of an EU regulation in February 
2013 that specified the variables that need to be collected, 
the reference year, population, and information about 
the methodological approach [20]. Eurostat has also pre-
pared a detailed methodological manual containing a 
model questionnaire [22]. However, as each member 
state implements EHIS independently, the questions 
used in the survey are sometimes operationalised dif-
ferently, and data collection modes can vary (paper, tele-
phone, personal interview). EHIS is divided into four 
modules: health status, health care, health determinants, 
and core social variables on demography and socioeco-
nomic status. In Germany, EHIS Wave 2 was integrated 
into GEDA 2014/2015. In addition to the questions posed 
for EHIS, further questions that were specific to Germany 
were asked as part of the survey to enable certain trends 
to be analysed and to gain insights into other relevant 
aspects of public health. A description of the methodol-
ogy applied in GEDA 2014/2015-EHIS can be found in 

comparison with 2010: a 30% relative reduction in 
tobacco use, a 30% relative reduction in salt intake, a 
10% relative reduction in prevalence of insufficient phys-
ical activity, a 10% reduction in harmful use of alcohol, 
and halt the rise in diabetes and obesity [10]. In order to 
achieve these targets, health-promoting living conditions 
are to be created to enable people to live a healthier life-
style. The Global Strategy on Diet, Physical Activity and 
Health [11], the WHO European Strategy for Smoking 
Cessation Policy [12], and the Global Strategy to Reduce 
Harmful Use of Alcohol [13] are key pillars for meeting 
the aims that underpin the Action Plan.

The risk factors described above are not only individ-
ually problematic; combined, they have a substantial 
impact on quality of life, healthy aging and mortality [14]. 
Longitudinal studies convincingly demonstrate that 
non-smoking, sufficient physical activity, ensuring an 
adequate intake of fruit and vegetables and moderate 
alcohol consumption contribute to a better quality of life 
[15], a healthier aging process, a reduced risk of stroke 
[17], and a lower risk of mortality by providing up to 14 
extra years of life [18, 19]. 

2. Methodology

In addition to official statistics, routine data, and 
issue-specific international reporting systems (such as 
on accidents or drug use), data from surveys are a key 
source of information for European health indicators. In 
accordance with EU Regulation 1338/2008 on commu-
nity statistics on public health and health and safety at 
work, the European Health Interview Survey (EHIS) (see 
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3. Indicators and results
3.1  Obesity

Indicator: Obesity is defined as a large amount of excess 
weight that results in a body mass index (weight in kg/
height in m2) of over 30 kg/m2. Obesity is a risk factor 
associated with a number of chronic diseases such as 
type 2 diabetes mellitus [26], cardiovascular diseases 
[27] and some forms of cancer [28]. It is also associated 
with a higher risk of premature death [29, 30]. Obesity 
and its consequences pose a major challenge to the 
health system and constitute an important public health 
problem, not only in Germany but internationally (see 
Overweight and obesity among adults in Germany). EHIS 
Wave 2 collected self-reported data on height and body 
weight. Respondents were asked to state their weight 
without clothing and their height without shoes, and 
pregnant women were asked to state their weight before 
pregnancy.

On average, 15.3% of women and 15.6% of men in 
the EU aged 15 or above are obese. In Germany, the 
preva lence of obesity is slightly higher in this age group, 
with 16.1% of women and 16.7% of men classified as 
obese. No systematic differences were observed between 
women and men in terms of obesity prevalence [31]. The 
prevalence of obesity across the EU ranges from 9.4% 
to 23.2% among women, and 8.7% to 27.2% among men 
(Figures 1 and 2). It is impossible to estimate the extent 
to which these differences are influenced by cultural per-
ceptions of height and body weight, or whether they are 
indeed reflections of actual differences between coun-
tries. However, self-reporting frequently leads to an 

Saß, Lange, and Finger et al. [23]. The methodology 
applied in EHIS is described in an article by Fehr et al. [2].

Each member state provides the EHIS microdata set 
to Eurostat. Eurostat uses the quality-assured data it 
receives to calculate indicators, usually stratifying them 
according to age, gender, and educational status, before 
publishing them on its website [24]. This paper focuses 
on the results of the aggregated data available from the 
Eurostat database. Therefore, statistical tests for differ-
ences cannot be conducted with this data. Moreover, a 
microdata set that includes results from all countries 
participating in EHIS Wave 2 will not be available until 
the end of 2017 at the earliest, when it will be provided 
by Eurostat on request.

The indicators of health-related behaviour in Europe 
presented in the following include data from people aged 
15 or above, as this reflects the way in which EHIS is 
implemented throughout the EU. When comparing the 
prevalences described below with those described in the 
fact sheets published in this issue of the Journal of 
Health Monitoring (that use data for Germany from 
GEDA 2014/2015-EHIS), it is important to remember 
that the fact sheets focus on data from a slightly differ-
ent age group: people aged 18 or above. At the same 
time, different weighting factors were used when ana-
lysing data at the European and national levels [25]. 

The proportion of obese 
women and men in Germany 
is close to the EU average.
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The prevalence of selected indicators of 
health-related behaviour among women.  

Data for Germany compared to the  
average calculated for the EU 28 

Data source: EHIS Wave 2

EU 28 = the 28 member states of the European Union

EU 28 = the 28 member states of the European Union
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Figure 2 

The prevalence of selected indicators of 
health-related behaviour among men.  

Data for Germany compared to the  
average calculated for the EU 28 

Data source: EHIS Wave 2
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Figure 3 
The prevalence of obesity, and fruit and  
vegetable intake among women by age  

in Germany compared to the EU 28 
Data source: EHIS Wave 2

 
Figure 4 

The prevalence of obesity, and fruit and  
vegetable intake among men by age  
in Germany compared to the EU 28 

Data source: EHIS Wave 2
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‘Less than once a week’ and ‘Never’ (see Fruit consump-
tion among adults in German and Vegetable consump-
tion among adults in Germany).

On average, 61.5% of women and 49.4% of men in 
the EU eat fruit at least once a day. Therefore, the figures 
in Germany (women: 55.6%; men: 38.7%) are below the 
EU average. Fruit intake in the EU ranges from 31.8% to 
74.5% among women and from 25.7% to 67.3% among 
men (Figures 1 and 2). This places Germany among the 
bottom third when compared to the EU as a whole. On 
average, the proportion of women and men who eat fruit 
at least daily increases with age, both in Germany and 
in the wider EU. Although the proportion of people under 
the age of 65 who eat fruit in Germany is well below the 
EU average, there is no difference between Germany and 
the EU average when it comes to women aged 65 or 
above. There is a similar trend among men: the differ-
ence between the figures for Germany and the EU aver-
age is lowest among people aged 65 or above (Figures 3 
and 4). In summary, the figures on EU average fruit 
intake demonstrate that people are not eating enough 
fruit to meet the recommendations [41, 42]. Moreover, 
fruit intake in Germany is even lower than the EU aver-
age and urgently needs to be increased; this particularly 
applies to younger age groups.

3.3 Daily vegetable intake

Indicator: The prevalence of ‘at least daily’ vegetable 
intake was assessed with the question: ‘How often do you 
eat vegetables or salad, excluding potatoes and juice made 
from concentrate?’ The following answer categories were 

underestimated body weight and an overestimated 
height compared to measured values. As a result, body 
mass indices calculated using self-reported data are gen-
erally lower than those based on direct measurements 
[32]. The prevalence of obesity increases with age. A com-
parison of the EU average with the prevalence found in 
Germany according to age demonstrates an above-av-
erage prevalence of obesity among women and men in 
Germany, particularly among younger age groups (to the 
age of 44). There is virtually no difference between the 
prevalence observed in Germany and the EU average 
among people aged 45 and over (Figures 3 and 4).

3.2  Daily fruit intake

Indicator: The prevalence of ‘at least daily’ fruit intake. 
A high intake of fruit and vegetables can help people 
avoid coronary heart disease, hypertension and stroke, 
and it can also have a positive impact on the course of 
these diseases [33-36]. It is also likely that a high fruit 
intake can help prevent various types of cancer, but the 
relationship to the overall risk of cancer is low [34, 37-39]. 
A current meta-analysis has shown that a high fruit and 
vegetable intake is associated with a lower overall risk 
of mortality, particularly due to the associated lower risk 
of cardiovascular mortality [8]. These findings are reflect-
ed in recommendations stating that five portions of fruit 
and vegetables should be eaten daily [40]. Data for the 
indicator on fruit intake was collected using the ques-
tion: ‘How often do you eat fruit, including freshly 
pressed juices?’, with the possible answers ‘Once or 
more a day’, ‘4 to 6 times a week’, ‘1 to 3 times a week’, 

Germany is in the bottom 
third compared to the EU  
as a whole on fruit and  
vegetable intake, with men  
in Germany in last place on 
vegetable intake.
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According to the Global Database on the Implemen-
tation of Nutrition Action (GINA), only a few EU coun-
tries have implemented policy strategies and national 
action plans aimed at encouraging healthy eating [43]. 
However, in EU countries where relevant action plans 
and strategies have been put in place, such as France 
(the French National Nutrition and Health Program [44]) 
or the United Kingdom (the Eatwell Guide [45]), fruit and 
vegetable intake is either higher than or roughly equal 
to the EU average [24]. The aim of the ‘5 a day’ campaign, 
which recommends that people eat five portions of fruit 
and vegetables every day [40], is met by just under 10% 
of people living in Germany; in the EU as a whole, 14% 
of respondents achieved this aim [46]. In contrast, in 
the United Kingdom, the Netherlands and Denmark, 
does at least one quarter of the population reach this 
target [46]. 

3.4  Physical activity

Indicator: The prevalence of people who meet the  
WHO’s recommendations on aerobic physical activity 
(en durance activity) [47]. The WHO recommends that 
adults should undertake a total of at least 150 minutes 
of moderate-intensity aerobic physical activity per week 
(such as cycling, jogging, football, or swimming) that 
increases breathing and heart rate and continues for at 
least 10 minutes without interruption [48] (see Health-en-
hancing physical activity during leisure time among 
adults in Germany). According to a recent meta-analysis 
of 80 studies, people with the highest levels of physical 
activity have around a 35% lower risk of all-cause mortality 

provided: ‘Once or more a day’ ‘4 to 6 times a week’,  
‘1 to 3 times a week’, ‘Less than once a week’ or ‘Never’.

On average, 55.7% of women and 44.0% of men in 
the EU eat vegetables at least daily. However, the  
figures for Germany (women: 42.5%; men: 25.3%) are 
well below the EU average. In the EU, daily vegetable 
intake ranges from 31.4% to 81.6% for women and from 
25.3% to 75.1% for men (Figures 1 and 2). Men in Ger-
many thus come last in Europe in terms of daily vege-
table intake, with women in Germany occupying the 
fourth from last place in the EU comparison. Moreover, 
whereas the average proportion of people who eat veg-
etables at least daily in the EU increases with age, in 
Germany the proportion of men who eat vegetables 
daily actually decreases until the 25-to-34 age group 
before rising again with age. The proportion of women 
who eat vegetables every day in Germany increases 
until the 35-to-44 age group but then hardly changes 
with age. The largest deviation from the EU average 
among men in Germany occurs among 25-to -64-year-
olds: daily vegetable intake by this age group is roughly 
half of the EU average. A similar tendency is observed 
among women but it is markedly less pronounced  
(Figures 3 and 4). Overall, vegetable intake in the EU 
as a whole remains lower than the recommended  
levels [41, 42]. Furthermore, a comparison of vegetable 
intake in Germany with the EU average clearly demon-
strates that vegetable intake in Germany is still much 
lower than the recommended levels, especially among 
25-to-64-year-olds. This statement is particularly appli-
cable to men. Therefore, people need to urgently 
increase the amounts of vegetables that they eat.

The population in Germany, 
especially older people,  
is more physically active 
than other EU citizens.
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for this indicator. Traditionally, Germany has had an 
important publicly organised club-based sport sector 
[52], which could explain the high levels of sports and 
exercise undertaken in Germany compared to other EU 
countries. In a current European comparison of policy 
approaches with regard to club-based sport, it is striking 
that, in addition to Germany, the Nordic welfare states 
such as Denmark and Norway in particular have a large 
publicly organised sports sector [53]. The data from EHIS 
Wave 2 also show that women in the Scandinavian coun-
tries (Sweden, Finland, Norway, and Denmark) are the 
only ones more likely to reach the recommended levels 
of aerobic activity than women in Germany [24]. 

3.5  Current smoking

Indicator: The prevalence of current smoking. The ‘cur-
rent smoking’ indicator includes daily or occasional 
smoking. Smoking continues to represent one of the 
most harmful risk factors for a wide range of diseases. 
According to a recent meta-analysis, smokers have an 
up to 80% higher risk of all-cause mortality compared 
to non-smokers. The increased risk continues into old 
age and follows a dose-response relationship [54] (see 
Smoking among adults in Germany). Data for this indi-
cator was assessed with the question: ‘Do you smoke?’ 
(answer categories: ‘Yes, daily’, ‘Yes, occasionally’, ‘No, 
not any more’, ‘I have never smoked’).

In the EU, the average prevalence of current smoking 
is 19.5% for women and 28.7% for men. In Germany, 
smoking rates are below the EU average, both among 
women (18.8%) and men (24.8%). Current smoking in 

than those with the lowest level of activity [49]. This indi-
cator was calculated using the version of the European 
Health Interview Survey – Physical Activity Questionnaire 
(EHIS-PAQ) that has been validated for Germany [50, 51]. 
Respondents were asked about the duration of any mod-
erate-intensity aerobic physical activity that they under-
take during their leisure time each week (not including 
work-related activity), including their use of a bicycle for 
transport.

On average, 26.2% of women and 35.7% of men in 
the EU meet the WHO’s recommendation of at least 150 
minutes of moderate-intensity aerobic activity per week. 
The levels for Germany (women: 45.5%; men: 51.2%) are 
above the EU average. In the EU, the prevalence of peo-
ple who meet the WHO’s recommendations on aerobic 
physical activity ranges from 3.7% to 56.7% among 
women and from 14.0% to 54.8% among men (Figures 1 
and 2). This places Germany in the top third in the EU 
comparison. The proportion of people who engage in 
aerobic physical activity for at least 150 minutes per week 
is highest in the youngest age group (15 to 24 years of 
age) and decreases with age. This trend is observed 
throughout the EU, including in Germany. However, in 
contrast to the EU trend, men in Germany aged 65 and 
over have a slightly higher prevalence of meeting the 
recommendations compared to the 45-to-64 age group. 
A similar trend is observed among women in Germany, 
with the difference from the EU average towards a higher 
prevalence is highest among women aged 65 and over 
(Figures 5 and 6).

A comparison with the EU average clearly demon-
strates that the prevalence in Germany is above average 

In Germany, young women 
smoke more than the EU 
average; men in all age 
groups in Germany are less 
likely to smoke than the EU 
average.
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Figure 5 
The prevalence of physical activity,  

smoking and drinking among women by age  
in Germany compared to the EU 28 

Data source: EHIS Wave 2

 
Figure 6 

The prevalence of physical activity,  
smoking and drinking among men by age  

in Germany compared to the EU 28 
Data source: EHIS Wave 2

EU 28 = the 28 member states of the European Union

EU 28 = the 28 member states of the European Union
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3.6  Heavy episodic drinking

Indicator: The prevalence of heavy episodic (HED) drink-
ing  is defined as the consumption of 60 g or more of 
pure alcohol on a single occasion at least once a month 
[57]. HED is a particularly harmful pattern of drinking 
that can cause acute damage such as alcohol poisoning 
and injuries, and that can also lead to violence. More-
over, in the long term, HED can result in alcohol depend-
ency and a wide range of organic damage. These conse-
quences can even occur if the average level of alcohol 
consumed is relatively low [57] (see Alcohol consump-
tion among adults in Germany: risky drinking levels). 
Data was collected for this indicator using the following 
question: ‘In the past 12 month, how often have you had 
six or more drinks containing alcohol on one occasion? 
For instance, during a party, a meal, an evening out with 
friends, alone at home, …’ The nine possible responses 
were grouped into four categories: ‘At least every week’, 
‘Every month’, ‘Less than once a month’ and ‘Never’. In 
accordance with the WHO’s definition of HED, this indi-
cator is based on a combination of the categories ‘at 
least every week’ and ‘every month’, which were com-
bined to form the category ‘at least monthly heavy  
episodic drinking’.

On average, the prevalence of monthly HED in the 
EU is 12.2% for women and 28.0% for men. The preva-
lence of heavy episodic drinkers in Germany, however, 
is well above the EU average (women: 24.3%; men 
42.1%). Throughout the EU, the prevalence of monthly 
HED range from 1.7% to 28.1% among women and from 
9.0% to 52.9% among men (Figures 1 and 2). This places 

the EU ranges from 12.3% to 27.2% among women and 
from 17.4% to 43.3% among men (Figures 1 and 2). This 
places men in Germany in the bottom third and women 
in the middle third compared to the EU average. In both 
Germany and the EU as a whole, the average proportion 
of people who currently smoke increases until the 25-to-
34 age group before decreasing with age. The prevalence 
of male smokers in all age groups in Germany is signifi-
cantly lower than the EU average. In contrast, there is no 
difference between the figures on female smokers in Ger-
many and the EU average in any age group, except for 
the 15-to-24 age group, where current smoking is actually 
slightly higher than the EU average (Figures 5 and 6).

Comparing smoking in Germany with the EU average 
clearly demonstrates that Germany has a comparatively 
large proportion of smokers and that a further reduction 
in smoking is needed; this is especially the case with 
women in the youngest age group. Despite the progress 
that has been made since 2002 through measures such 
as increased taxes on tobacco products, stricter age lim-
its on purchasing tobacco products, advertising bans, 
and laws aimed at protecting non-smokers at the national 
and federal-state level, there is still room for improve-
ment. In 2016, evaluations made by the Tobacco Control 
Scale placed Germany second to last (behind Austria). 
This report compared efforts made by 35 European coun-
tries to effectively prevent and control tobacco use [55]. 
Finally, it remains to be seen whether EU-wide measures 
aimed at reducing smoking levels, such as the EU 
Tobacco Products Directive [56], which was to be incor-
porated into national law by May 2016, will contribute 
to a change in smoking rates in the EU’s member states.

Women and men in Germany 
are close to the top of the  
list when it comes to heavy 
episodic drinking in the EU.
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4. Discussion and outlook

This comparative review of indicators of health-related 
behaviour reveals an extremely wide range of prevalenc-
es between EU member states. In some cases, the dif-
ference constitutes more than 50 percentage points; this 
is the case with women’s daily vegetable intake and the 
proportion of women who meet the recommendations 
on aerobic physical activity (although the differences 
between Germany and the EU average for current smok-
ing – especially among women – and obesity are com-
paratively small). The extent to which the (at times very 
large) differences between individual member states can 
be explained by different cultural perceptions and 
answers to the standardised EHIS questions [59], or 
whether they do in fact demonstrate actual differences 
in prevalence cannot be answered using the macrodata 
analysed here and published by Eurostat. Comparing the 
results with national results obtained from other surveys 
would also only be partially illuminating, since the results 
acquired particularly from questions on behaviour, such 
as fruit and vegetable intake, physical activity and alco-
hol consumption, vary depending on the type of survey 
instruments employed. In fact, the data on physical activ-
ity and alcohol consumption were assessed using instru-
ments that were especially developed for EHIS [51, 60]. 
Finally, the fact that the data are linked to specific pop-
ulations and particular age structures represents a fur-
ther limitation in terms of comparability. Consequently, 
before making further comparisons, the data would need 
to be standardised by age in order to compensate for 
the different age structures found throughout the EU. 

German men in the upper third compared to the EU as 
a whole. Germany also has the largest prevalence of 
female heavy episodic drinkers after Denmark. The high-
est prevalence of heavy episodic drinkers is found among 
the youngest age group (15 to 24 years of age) among 
both genders. Whereas on average, the prevalence of 
female heavy episodic drinkers decreases continuously 
with age throughout the EU, in Germany the prevalence 
of HED remains high among women 25 years and above 
(more than one-fifth of women are heavy episodic  
drinkers in this age group). Among men in Germany, 
HED is at its highest in the 15-to-24 age group, but 
these rates decline among people aged 25 and above. 
In the EU, the prevalence of heavy episodic drinking 
among men increases until the 25-to-34 age group and 
then decreases with age. The prevalence of HED among 
women in younger age groups in Germany is about 
twice as high than the EU average and almost three 
times higher among women aged 65 or above. In the 
case of men in Germany, the prevalence of heavy  
episodic drinkers in younger age groups is about 50% 
higher than the EU average, and about twice as high 
as the EU average among people aged 65 and above 
(Figures 5 and 6). The comparison with the EU average 
clearly demonstrates that HED is comparatively  
widespread in Germany among all age groups, and that 
the marked decline that occurs with age in the rest of 
the EU is not as pronounced in Germany. This result 
also reflects the fact that far fewer regulatory measures 
to limit alcohol consumption have been put in place 
in Germany than in other EU countries [58]. 
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health-related behaviour and relate this to the health 
policies in the respective countries for the first time. Pre-
viously, it was only possible to compare frequency dis-
tribution patterns and to study basic developments in 
trends. Moreover, the results provide evidence of the 
impact of health policy measures. Lastly, EHIS-2 indica-
tors of smoking, obesity, fruit and vegetable intake, phys-
ical activity, and heavy episodic drinking are also used 
alongside other EHIS indicators within the context of 
the Joint Assessment Framework in the Area of Health 
(JAFH). This constitutes a first-step screening device 
aimed at demonstrating the challenges currently faced 
by health systems in the EU member states [63]. 
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Overweight and obesity among adults in Germany

Abstract
Body weight and height, as well as associated indicators like overweight and obesity, are widespread factors used 
to describe the health of a population. Over the past decades, the prevalence of overweight and obesity has 
increased worldwide and has reached significant public health relevance. According to self-reported data on body 
weight and body height in the GEDA 2014/2015-EHIS study, 54.0% of adults in Germany are overweight or obese 
(defined as having a body mass index – BMI – of 25 kg/m2 or higher). Men are more often affected by overweight 
than women, with 43.3% of men having a BMI between 25 kg/m2 and 30 kg/m2, compared to women (28.8%). In 
Germany, the prevalence of obesity (BMI greater or equal to 30 kg/m2) is 18.1%; there is no significant difference 
between women and men. The prevalence of overweight, including obesity, is higher among women and men 
with increasing age. Although the prevalence of overweight, including obesity, has remained at a high level in 
recent years, the prevalence of obesity has increased compared to the GEDA 2010 study.

  OVERWEIGHT · OBESITY · SELF-REPORTING · HEALTH MONITORING · GERMANY

Introduction
Persons are defined as overweight if their body weight 
exceeds a certain level for a given body height. Exces-
sive overweight is referred to as obesity and classified 
as a disease by the World Health Organization (WHO) 
[1]. Obesity is a risk factor linked to chronic diseases 
such as type 2 diabetes mellitus [2], cardiovascular dis-
eases [3] and some types of cancer [4]. It is also asso-
ciated with a higher risk of premature death [5, 6]. Final-
ly, obesity and the associated comorbidities are a major 
challenge to the health system and present an impor-
tant public health problem not only in Germany but 
also worldwide.

Against this background, the WHO developed the 
Global Action Plan for the Prevention and Control of 

Non-communicable Diseases 2013-2020. One of the 9 
voluntary global non-communicable diseases targets 
addresses the prevalence of obesity. The rise in diabetes 
and obesity prevalence should be halted until 2025 on 
the 2010 levels [7]. In accordance to the WHO Global 
Action Plan, the revision of the Sustainable Development 
Strategy 2016 of the Federal Government of Germany has 
the target that until 2030 the proportion of people with 
obesity in Germany does no longer increase [8]. 

Indicator
Body Mass Index (BMI) is the most commonly used 
measure to define overweight and obesity. It is calculat-
ed as the ratio of a person’s body weight to the square 
of his body height (kg/m2); it is thus relatively easy to 
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calculate and to use as a reference measure for individ-
uals as well as study populations. The BMI is no direct 
measure of body fat as it cannot distinguish between 
body fat and muscle mass. However, research has shown 
that at the group level BMI shows a high correlation with 
direct measurements used to determine body fat. A high 
BMI can therefore act as an indicator of a high level of 
body fat. According to the WHO classification system, 
adults with a BMI of less than 18.5 kg/m2 are considered 
to be underweight. A BMI between 18.5 kg/m2 and less 
than 25 kg/m2 is defined as normal weight, a BMI between 
25 kg/m2 and under 30 kg/m2 as overweight and a BMI 
of 30 kg/m2 or more as obese [1]. 

In order to calculate BMI, studies collect data on body 
weight and body height either through direct measure-
ment or self-reporting. Self-reporting often leads to 
underestimated body weights and overestimated body 
heights compared with directly measured values. A BMI 
calculated through self-reported information thus tends 
to be lower than those gained through direct measure-
ments [9]. The prevalence presented here based on the 
German Health Update (GEDA) study series used self-re-
ported data. Therefore, the prevalence observed in this 
study differs from the prevalence calculated using data 
from direct measurements gathered for the National 
Health Interview and Examination Surveys conducted 
by the Robert Koch Institute, including the 1998 German 
National Health Interview and Examination Survey 
(GNHIES98) and the German Health Interview and 
Examination Survey for Adults (DEGS1) [10].According 
to DEGS1 the prevalence of obesity in the age group  
18 and 79 years is 23.9% among women and 23.3% 

among men. For the direct comparison of obesity preva-
lence from different data sources, such as DEGS1 and 
GEDA 2014/2015-EHIS, it should be taken into account 
that the obesity prevalence from self-reported data is 
lower. Furthermore, comparisons from GEDA 2014/2015-
EHIS with previous GEDA waves need to take into 
account the fact that sampling methods and types of 
questionnaire (self-administered questionnaire versus 
telephone interview) have been changed.

As part of the GEDA 2014/2015-EHIS study, respon-
dents were asked: ‘How tall are you without shoes (in 
cm)?’. The question on body weight was: ‘How much 
do you weigh without clothes and shoes (in kg)? Preg-
nant women should provide their weight before they 
became pregnant.’

The tables present the prevalence of underweight, 
normal weight, overweight, obesity as well as overweight 
including obesity among the German population aged 
18 years and older. The results are stratified according 
to gender, age and level of education, and for obesity 
additionally, by gender and federal state.

The analyses are based on data from 23,791 partici-
pants aged 18 years and older (13,006 women and 10,785 
men) with valid data on body weight and height. The 
calculations were carried out using a weighting factor 
that corrects for deviations within the sample from the 
German population (as of 31 December 2014) with 
regard to gender, age, district type and education. The 
district type accounts for the degree of urbanisation and 
reflects the regional distribution in Germany. The Inter-
national Standard Classification for Education (ISCED) 
was used to ensure that the responses provided on  

   
GEDA 2014/2015-EHIS
Data holder: Robert Koch Institute

Aims: To provide reliable informa tion 
about the population’s health status, 
health-related behaviour and health care  
in Germany, with the possibility of a  
European comparison 

Method: Questionnaires completed on 
paper or online

Population: People aged 18 years and above 
with permanent residency in Germany

Sampling: Registry office sample; randomly 
selected individuals from 301 communities 
in Germany were invited to participate

Participants: 24,016 people (13,144 women; 
10,872 men)

Response rate: 26.9%

Study period: November 2014 - July 2015

Data protection: This study was undertaken 
in strict accordance with the data protection 
regulations set out in the German Federal 
Data Protection Act and was approved by 
the German Federal Commissioner for Data 
Protection and Freedom of Information.  
Participation in the study was voluntary. 
The participants were fully informed about 
the study’s aims and content, and about 
data protection. All participants provided 
written informed consent.

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

http://www.geda-studie.de
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Table 1 
Underweight, normal weight, overweight and 
obesity among women according to age and 

educational status (n=13,006) 
Source: GEDA 2014/2015-EHIS

47% of women and 62% 
of men in Germany are  
overweight or obese;  
18% of adults are obese.

educational levels were comparable [11]. A detailed 
description of the methodology applied in the GEDA 
2014/2015-EHIS study can be found in the article Ger-
man Health Update – New data for Germany and Europe 
in issue 1/2017 of the Journal of Health Monitoring.

Results and discussion
The results of the GEDA 2014/2015-EHIS study indicate 
that 46.7% of women and 61.6% of men in Germany 
have a BMI of more than 25 kg/m2 and are thus over-
weight or obese. 28.8% of women and 43.3% of men 

have a BMI between 25 kg/m2 and less than 30 kg/m2, 
and 18.1% of adults are obese (Table 1 and Table 2). 
Overall, the prevalence of overweight, including obesi-
ty, has remained high in recent years. In 2012, 45.8% 
of women and 59.7% of men were overweight or obese 
[12]. The GEDA 2014/2015-EHIS data show no signifi-
cant difference between women and men, with the 
preva lence increasing by two percentage points com-
pared to 2010 [12]. 

The current prevalence and trends in obesity is simi-
lar as observed in the German Microcensus which also 

Women Underweight Normal weight Overweight Obesity Overweight  
including obesity*

% (95% CI) % (95% CI) % (95% CI) % (95% CI) % (95% CI)

Women total 2.9 (2.5-3.3) 50.4 (49.3-51.6) 28.8 (27.8-29.8) 18.0 (17.1-18.9) 46.7 (45.6-47.9)

18-29 Years 7.5 (6.2-9.0) 66.4 (63.7-68.9) 16.5 (14.5-18.7) 9.7 (8.3-11.3) 26.2 (23.8-28.6)
Low education 10.9 (7.4-15.8) 56.7 (50.6-62.6) 19.3 (14.9-24.6) 13.1 (9.3-18.1) 32.4 (26.9-38.4)
Medium education 6.5 (5.2-8.2) 67.5 (64.1-70.8) 16.3 (13.8-19.3) 9.6 (7.9-11.6) 25.9 (23.0-29.1)
High education 5.4 (3.5-8.3) 77.3 (72.6-81.4) 12.3 (9.5-15.7) 5.0 (3.3-7.5) 17.3 (13.9-21.3)

30-44 Years 2.4 (1.8-3.1) 56.1 (53.7-58.5) 24.2 (22.2-26.3) 17.3 (15.4-19.4) 41.5 (39.1-43.9)
Low education 2.1 (0.8-5.8) 34.5 (28.4-41.1) 31.9 (25.7-38.8) 31.5 (24.7-39.2) 63.4 (56.6-69.6)
Medium education 2.1 (1.4-3.0) 55.2 (52.2-58.2) 25.3 (22.8-28.0) 17.4 (15.2-19.9) 42.7 (39.6-45.8)
High education 3.0 (2.0-4.6) 70.6 (67.5-73.5) 17.3 (15.0-19.9) 9.1 (7.2-11.4) 26.4 (23.7-29.3)

45-64 Years 1.6 (1.2-2.0) 48.3 (46.6-50.0) 30.5 (28.9-32.2) 19.6 (18.3-21.1) 50.1 (48.4-51.9)
Low education 1.4 (0.7-2.9) 43.3 (39.0-47.8) 33.1 (28.9-37.6) 22.2 (18.7-26.0) 55.3 (50.9-59.5)
Medium education 1.6 (1.2-2.1) 46.9 (44.8-49.1) 30.4 (28.4-32.5) 21.1 (19.3-22.9) 51.5 (49.3-53.7)
High education 1.7 (1.1-2.6) 57.4 (54.4-60.2) 28.3 (25.8-30.9) 12.7 (10.9-14.7) 41.0 (38.1-43.9)

≥ 65 Years 2.2 (1.5-3.1) 38.9 (36.6-41.2) 37.6 (35.5-39.8) 21.3 (19.4-23.3) 58.9 (56.5-61.3)
Low education 2.5 (1.5-4.2) 37.7 (34.1-41.5) 37.6 (34.1-41.3) 22.2 (19.1-25.5) 59.8 (55.9-63.6)
Medium education 2.2 (1.4-3.5) 38.2 (34.9-41.6) 38.8 (35.8-41.9) 20.8 (18.3-23.5) 59.6 (56.0-63.0)
High education 0.8 (0.3-2.2) 46.5 (41.3-51.8) 32.0 (27.4-37.1) 20.6 (16.2-25.8) 52.7 (47.4-57.9)

Total (women and men) 1.8 (1.6-2.1) 44.1 (43.2-45.1) 35.9 (35.1-36.7) 18.1 (17.4-18.9) 54.0 (53.1-54.9)

CI=confidence interval
* Deviations in the prevalence of ‘overweight including obesity’ from the sum of the prevalence of ‘overweight’ and ‘obesity’ are due to rounding

http://www.rki.de/EN/Content/Health_Monitoring/Health_Reporting/GBEDownloadsJ/ConceptsMethods_en/JoHM_2017_01_health_situation7.pdf?__blob=publicationFile
http://www.rki.de/EN/Content/Health_Monitoring/Health_Reporting/GBEDownloadsJ/ConceptsMethods_en/JoHM_2017_01_health_situation7.pdf?__blob=publicationFile
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uses self-reported data on body weight and height. In 
2013, 14.3% of women and 17.1% of men were obese [13]. 
This is an increase of 3.3 percentage points among 
women and 5.0 percentage points among men com-
pared to earlier assessments of BMI in the German 
Microcensus conducted in 1999. At that time, the obe-
sity prevalence was 11.5% among adults (11.0% of women 
and 12.1% of men) [14]. Current results from the GEDA 
2014/2015-EHIS study largely confirm the trends 
observed from the German Microcensus on trends in 
obesity prevalence.

The prevalence of overweight, including obesity, rises 
with increasing age among both women and men. This 
is also consistent with results of previous surveys [12]. 
Over time, the prevalence of obesity has increased sig-
nificantly, particularly among younger age groups. 
Between 2010 and 2014/2015, the prevalence of obesity 
among 18- to 29-year-olds increased from 5.5% to 9.7% 
among women and from 5.4% to 8.9% among men. No 
further increase was observed during this period among 
adults aged 65 years and older. This trend also corre-
sponds with results of the National Health Interview and 

The prevalence of overweight, 
including obesity, is higher 
among both women and 
men with age.

* Deviations in the prevalence of ‘overweight including obesity’ from the sum of the prevalence of ‘overweight’ and ‘obesity’ are due to rounding

Table 2 
Underweight, normal weight, overweight and 

obesity among men according to age and 
educational status (n=10,785) 

Source: GEDA 2014/2015-EHIS

Men Underweight Normal weight Overweight Obesity Overweight  
including obesity*

% (95% CI) % (95% CI) % (95% CI) % (95% CI) % (95% CI)

Men total 0.8 (0.6-1.0) 37.6 (36.3-38.9) 43.3 (42.1-44.5) 18.3 (17.3-19.4) 61.6 (60.3-62.9)

18-29 Years 3.2 (2.4-4.4) 62.8 (59.7-65.8) 25.1 (22.3-28.0) 8.9 (7.2-10.8) 33.9 (31.0-37.0)
Low education 6.3 (3.9-10.3) 60.6 (53.8-66.9) 23.9 (18.6-30.3) 9.2 (5.8-14.3) 33.1 (27.1-39.7)
Medium education 2.3 (1.5-3.6) 61.5 (57.6-65.3) 26.2 (22.9-29.8) 10.0 (7.8-12.6) 36.2 (32.4-40.1)
High education 1.4 (0.4-4.8) 73.2 (67.9-77.9) 21.8 (17.3-27.1) 3.6 (2.0-6.5) 25.4 (20.7-30.8)

30-44 Years 0.1 (0.1-0.4) 39.9 (37.2-42.6) 42.6 (40.0-45.3) 17.3 (15.3-19.6) 60.0 (57.2-62.7)
Low education 0.3 (0.0-2.3) 37.1 (28.9-46.2) 45.5 (36.8-54.3) 17.1 (11.3-25.0) 62.5 (53.4-70.8)
Medium education 0.0 (0.0-0.2) 36.6 (33.3-40.0) 43.0 (39.6-46.5) 20.4 (17.5-23.5) 63.4 (60.0-66.7)
High education 0.3 (0.1-0.8) 46.8 (43.0-50.8) 41.1 (37.4-44.8) 11.8 (9.6-14.5) 52.9 (49.0-56.8)

45-64 Years 0.2 (0.1-0.4) 29.7 (28.0-31.5) 48.2 (46.3-50.1) 21.9 (20.3-23.6) 70.1 (68.3-71.7)
Low education 0.3 (0.0-2.2) 27.3 (22.4-32.8) 46.8 (41.3-52.4) 25.6 (21.3-30.4) 72.4 (67.0-77.3)
Medium education 0.2 (0.1-0.6) 28.0 (25.9-30.4) 47.9 (45.3-50.6) 23.8 (21.4-26.3) 71.7 (69.4-73.9)
High education 0.1 (0.0-0.5) 33.5 (30.9-36.1) 49.3 (46.7-51.9) 17.2 (15.2-19.3) 66.4 (63.8-69.0)

≥ 65 Years 0.5 (0.3-0.9) 28.2 (26.3-30.3) 50.4 (48.2-52.7) 20.9 (19.0-22.8) 71.3 (69.2-73.2)
Low education 0.6 (0.1-3.6) 25.5 (21.0-30.6) 49.2 (44.0-54.4) 24.7 (20.5-29.5) 73.9 (68.9-78.3)
Medium education 0.4 (0.2-1.0) 26.9 (24.0-30.1) 51.1 (47.4-54.8) 21.5 (18.8-24.5) 72.7 (69.5-75.6)
High education 0.5 (0.2-1.2) 32.0 (29.1-35.1) 49.9 (46.8-53.0) 17.6 (15.1-20.4) 67.5 (64.5-70.3)

Total (women and men) 1.8 (1.6-2.1) 44.1 (43.2-45.1) 35.9 (35.1-36.7) 18.1 (17.4-18.9) 54.0 (53.1-54.9)

CI=confidence interval
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Examination Surveys conducted by the RKI [10]. Further-
more, over 80% of adults with obesity remain obese after 
10 years [15] and thus have an increased risk of various 
health problems and chronic diseases.

The prevalence of obesity also varies according to cer-
tain social characteristics: obesity is more common 

among people with a low level of education compared to 
those with high education levels. The difference regarding 
education level is observed among women of all age 
groups except the 65 year-olds and older (Table 1). Among 
men, the differences in educational level appear only in 
the age group 45 years and older (Table 2).

The prevalence of obesity 
has increased compared with  
previous surveys.  
A significant increase is  
particularly evident among 
younger age groups.

Figure 1 
Obesity according to gender and German 

federal state  (n=13,006 women; n=10,785 men)  
Source: GEDA 2014/2015-EHIS
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Compared to the average obesity prevalence over all 
federal states, the highest prevalence estimates were 
observed among women in Brandenburg and Mecklen-
burg-West Pomerania and among men in Mecklen-
burg-West Pomerania and Schleswig-Holstein. In con-
trast, women in Hamburg and Baden-Württemberg and 
men in Hamburg have significantly lower prevalence 
estimates (Figure 1). Data from the German Microcen-
sus also allow a detailed analysis of the obesity preva-
lence at regional levels. For all reported years, there is a 
gradient from the northeast to the southwest, with higher 
obesity prevalence in Brandenburg and Mecklen-
burg-West Pomerania and a lower prevalence in 
Baden-Württemberg [16]. In addition, the German Micro-
census can also be used to provide estimates for regions 
within federal states. These estimates show that the 
prevalence of obesity among the population within the 
federal states differs considerably [17]. 

In summary, the upwards trend of obesity prevalence 
is continuing. This is in contrast to the targets of the 
Global Action Plan for the Prevention and Control of 
Non-communicable Diseases 2013-2020 and the Sus-
tainable Development Strategy 2016 of the Federal Gov-
ernment, both of which aim to halt the rise in obesity 
prevalence [7, 8]. 
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Abstract
In GEDA 2014/2015-EHIS the prevalence of work-related physical activity was estimated based on respondents’ 
self-reported data. 47.5% of women and 47.2% of men mostly sit or stand during work. The highest proportion 
of people who mostly sit or stand during work is found among 18- to 29-year-old women (55.5%) and men aged 
30 to 44 (50.2%). A significantly higher proportion of men (14.8%) than women (3.2%) have jobs involving mostly 
heavy manual labour. For both genders, the higher a person’s level of education, the more likely it is that physical 
activity during work is limited to sitting or standing. The results highlight great potential to promote physical 
activity.

  PHYSICAL INACTIVITY · WORK · SITTING · ADULTS · HEALTH MONITORING 

Introduction
Physical activity is any movement by the skeletal mus-
cles that increases the body’s energy expenditure 
beyond the basal metabolic rate (BMR) [1]. Physically 
non-demanding activities performed whilst sitting or 
standing hardly raise energy expenditure beyond the 
BMR [2]. Sitting for long hours, as is normal in office 
jobs, constitutes a risk factor for non-communicable 
diseases [3, 4]. According to current estimates, the gen-
eral mortality risk for adults increases by 2% for every 
hour spent sitting per day [4]. Where employment 
involves physical activity, such as for example in agri-
culture, work-related physical activity is often a person’s 
greatest expenditure of energy, as working days usual-
ly comprise eight-hour shifts [5]. Whilst work-related 
physical activity has health benefits, these are not as 
great as the health benefits of aerobic physical exercise 
during leisure time [6-8]. The reason is that work-relat-

ed physical activity is often repetitive, and usually 
involves working overhead and carrying heavy objects. 
This can increase muscular strength, yet hardly improves 
aerobic endurance capacity [9-11]. Endurance capacity 
improves during aerobic leisure activities such as jog-
ging and swimming, and is particularly important with 
regard to preventing non-communicable diseases (such 
as cardiovascular diseases, certain types of cancer or 
diabetes) and their underlying cardiometabolic risk fac-
tors (such as hypertension, lipometabolic disorders 
and obesity) [12]. Due to the high relevance of physical 
inactivity as a contributing factor to disease develop-
ment, the World Health Organization (WHO), in its 
Global Action Plan for the Prevention and Control of 
Non-Communicable-Diseases 2013-2020, established 
the goal of a 10% relative reduction in prevalence of 
insufficient physical activity by 2025 (compared with 
2010) [13].
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Indicator 
Using a validated German version of the European Health 
Interview Survey – Physical Activity Questionnaires (EHIS-
PAQ), the German Health Update (GEDA 2014/2015-
EHIS) survey for the first time measured work-related 
physical activity [14, 15]. In GEDA 2014/2015-EHIS, 
respondents were asked: ‘When you work, what best 
describes what you do? (a) mostly sitting or standing; (b) 
mostly walking or tasks of moderate physical effort; (c) 
mostly heavy labour or physically demanding work, or (d) 
not performing any working tasks.’ Work, here, encom-
passes not only paid but also unpaid work (for example, 
studying or housework). Respondents were asked to select 
only one answer. For the purpose of the analysis present-
ed here, these four answers on work-related physical activ-
ity for the 18-to-64 age group were stratified by gender, 
age group, level of education and federal state. A statisti-
cally significant difference between groups is assumed 
when confidence intervals do not overlap.

The analyses are based on the data received from 
18,026 participants of working age, aged 18-to-64 (10,146 
women and 7,880 men) with valid data in EHIS-PAQ. 
Calculations were carried out using a weighting factor 
that corrects for deviations within the sample from the 
German population (as of 31 December 2014) with 
regard to gender, age, community type and education. 
The community type accounts for the degree of urbani-
sation and reflects the regional distribution in Germany. 

The International Standard Classification for Education 
(ISCED) was used to ensure that the responses provided 
on educational levels were comparable [16]. A detailed 
description of the methodology applied in the GEDA 

2014/2015-EHIS study can be found in the article German 
Health Update – New data for Germany and Europe in 
issue 1/2017 of the Journal of Health Monitoring.

Results and discussion
Nearly half of all women (47.5%) and men (47.2%) of 
working age (18 to 64) stated that they sit or stand most 
of the time during work and therefore spend many hours 
per day physically inactive. Among women, the preva-
lence of work-related physical inactivity (mostly sitting 
or standing) is highest in the 18-to-29 age group (55.5%) 
(Table 1). Among men, it is highest in the 30-to-44 age 
group (50.2%) (Table 2). Compared with women, men 
nearly five times as often reported being employed in 
jobs that involve mostly heavy manual labour. The 
observed regional and educational differences in work-re-
lated physical activity are stronger among men than 
among women (Table 1 and Table 2; Figure 1). In all age 
groups, men with higher levels of education responded 
nearly twice as often as men with lower levels of educa-
tion that they mostly sit or stand during work. The high-
est value for mostly sitting or standing during work was 
found in 30- to 44-year-old men with higher education 
levels (79.7%). Conversely, men with lower education 
levels are seven times as likely to state that their work 
implies heavy manual labour than those with higher lev-
els of education. The same is true for women: the high-
er their level of education, the more likely they are to 
work sitting or standing.

For women in Hamburg, the amount of work-related 
physical inactivity is statistically significantly higher than 
the German average. For men in Thuringia, Mecklen-

   
GEDA 2014/2015-EHIS
Data holder: Robert Koch Institute

Aims: To provide reliable informa tion 
about the population’s health status, 
health-related behaviour and health care  
in Germany, with the possibility of a  
European comparison 

Method: Questionnaires completed on 
paper or online

Population: People aged 18 years and above 
with permanent residency in Germany

Sampling: Registry office sample; randomly 
selected individuals from 301 communities 
in Germany were invited to participate

Participants: 24,016 people (13,144 women; 
10,872 men)

Response rate: 26.9%

Study period: November 2014 - July 2015

Data protection: This study was undertaken 
in strict accordance with the data protection 
regulations set out in the German Federal 
Data Protection Act and was approved by 
the German Federal Commissioner for Data 
Protection and Freedom of Information.  
Participation in the study was voluntary. 
The participants were fully informed about 
the study’s aims and content, and about 
data protection. All participants provided 
written informed consent.

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

http://www.geda-studie.de/
http://www.rki.de/EN/Content/Health_Monitoring/Health_Reporting/GBEDownloadsJ/ConceptsMethods_en/JoHM_2017_01_health_situation7.pdf?__blob=publicationFile
http://www.rki.de/EN/Content/Health_Monitoring/Health_Reporting/GBEDownloadsJ/ConceptsMethods_en/JoHM_2017_01_health_situation7.pdf?__blob=publicationFile
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Table 2 
Physical activity during work among men  

according to age and educational status 
(n=7,880) 

Source: GEDA 2014/2015-EHIS

Table 1 
Physical activity during work among women 

according to age and educational status 
(n=10,146) 

Source: GEDA 2014/2015-EHIS

Roughly 47.5% of women 
and 47.2% of men mostly sit 
or stand during work.

Women Mostly sitting or stand-
ing (physical inactivity)

Mostly walking or tasks 
of moderate physical 

effort

Mostly heavy labour or 
physically demanding 

work

Not performing any 
working tasks

% (95% CI) % (95% CI) % (95% CI) % (95% CI)
Women total 47.5 (46.1-49.0) 40.6 (39.0-42.1) 3.2 (2.8-3.7) 8.7 (8.0-9.5)
18-29 Years 55.5 (52.6-58.4) 33.7 (30.9-36.7) 3.9 (2.9-5.0) 6.9 (5.6-8.6)

Low education 43.5 (36.9-50.4) 36.5 (30.0-43.5) 3.3 (1.6-6.6) 16.7 (12.5-22.0)
Medium education 55.9 (52.1-59.5) 34.9 (31.3-38.6) 4.9 (3.6-6.6) 4.4 (3.1-6.1)
High education 73.0 (67.9-77.6) 23.9 (19.6-28.8) 0.8 (0.3-2.1) 2.3 (1.2-4.4)

30-44 Years 49.5 (47.0-51.9) 42.2 (39.7-44.8) 2.9 (2.3-3.8) 5.4 (4.3-6.8)
Low education 29.7 (23.7-36.6) 50.1 (42.8-57.5) 6.3 (3.5-11.0) 13.8 (9.2-20.3)
Medium education 46.3 (43.2-49.3) 45.7 (42.5-48.8) 3.1 (2.3-4.1) 5.0 (3.9-6.5)
High education 67.8 (63.9-71.4) 29.7 (26.2-33.4) 0.7 (0.4-1.4) 1.8 (1.1-3.0)

45-64 Years 42.7 (40.8-44.6) 42.7 (40.8-44.6) 3.1 (2.6-3.7) 11.5 (10.5-12.7)
Low education 24.2 (20.6-28.1) 52.9 (48.5-57.1) 3.8 (2.5-5.9) 19.1 (15.8-22.9)
Medium education 41.7 (39.3-44.0) 43.8 (41.5-46.1) 3.4 (2.7-4.3) 11.2 (9.8-12.7)
High education 62.5 (59.5-65.3) 29.9 (27.4-32.7) 1.4 (0.9-2.1) 6.2 (4.8-8.0)

Total (women and men) 47.3 (46.1-48.6) 35.6 (34.5-36.7) 9.0 (8.3-9.8) 8.0 (7.5-8.6)

Men Mostly sitting or stand-
ing (physical inactivity)

Mostly walking or tasks 
of moderate physical 

effort

Mostly heavy labour or 
physically demanding 

work

Not performing any 
working tasks

% (95% CI) % (95% CI) % (95% CI) % (95% CI)
Men total 47.2 (45.6-48.8) 30.7 (29.3-32.0) 14.8 (13.5-16.1) 7.4 (6.6-8.3)
18-29 Years 46.4 (43.5-49.3) 30.4 (27.5-33.5) 16.7 (14.3-19.5) 6.4 (5.0-8.2)

Low education 35.4 (29.1-42.3) 31.6 (25.9-37.9) 18.0 (13.4-23.6) 15.0 (10.7-20.7)
Medium education 44.2 (40.6-47.9) 33.4 (29.5-37.5) 18.9 (15.5-22.7) 3.5 (2.6-4.9)
High education 77.1 (71.2-82.1) 14.8 (11.0-19.8) 5.1 (3.2-8.1) 2.9 (1.0-8.0)

30-44 Years 50.2 (47.6-52.9) 30.0 (27.7-32.4) 15.9 (13.9-18.0) 3.9 (2.8-5.4)
Low education 28.2 (21.4-36.1) 37.5 (29.9-45.9) 24.1 (17.7-31.9) 10.2 (6.3-16.2)
Medium education 39.3 (36.0-42.6) 36.0 (32.7-39.4) 20.8 (18.0-23.9) 4.0 (2.6-6.0)
High education 79.7 (76.7-82.4) 16.3 (13.9-19.2) 3.2 (2.1-4.7) 0.8 (0.3-1.9)

45-64 Years 45.7 (43.7-47.7) 31.2 (29.4-33.0) 13.2 (11.7-14.8) 10.0 (8.9-11.2)
Low education 29.9 (25.0-35.2) 34.2 (29.1-39.6) 19.8 (16.0-24.3) 16.1 (11.8-21.7)
Medium education 35.2 (32.8-37.8) 36.7 (34.0-39.4) 16.7 (14.4-19.2) 11.4 (9.9-13.2)
High education 70.6 (68.1-72.9) 19.9 (17.8-22.2) 4.3 (3.3-5.6) 5.2 (4.1-6.5)

Total (women and men) 47.3 (46.1-48.6) 35.6 (34.5-36.7) 9.0 (8.3-9.8) 8.0 (7.5-8.6)
CI=confidence interval
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burg-West Pomerania, Saxony-Anhalt and Saxony,  
the prevalence of work-related physical inactivity is sta-
tistically significantly lower than the German average 
(Figure 1).

People with higher levels of education, who are often 
physically inactive during work, engage more often in 
physical exercise during their leisure time and thereby 
partially compensate for their lack of physical activity at 

34.2 (28.6-40.3)

52.9 (47.0-58.7)

44.1 (37.2-51.3)

35.7 (29.4-42.5)

39.6 (33.1-46.5)

31.9 (27.4-36.7)

49.3 (45.2-53.3)

51.9 (47.2-56.6)

45.2 (40.2-50.4)

42.2 (34.7-50.2)

52.6 (46.6-58.5)

47.0 (43.7-50.3)

45.2 (40.5-50.0)

50.6 (41.5-59.6)

54.7 (48.4-60.8)

50.5 (43.0-58.0)

Men

0% 100%

49.1 (42.4-55.9)

53.6 (45.8-61.2)

46.2 (41.2-51.3)

48.8 (43.6-54.0)

52.1 (48.2-56.0)

44.9 (40.0-50.0)

45.2 (41.0-49.4)

48.9 (44.6-53.3)

47.3 (42.6-52.0)

50.1 (44.8-55.5)

44.9 (39.7-50.1)

46.1 (42.8-49.5)

46.5 (42.3-50.7)

45.4 (38.8-52.3)

58.7 (51.8-65.3)

47.0 (41.0-53.1)

Women

Figure 1 
Physical activity during work according  

to gender and German federal state  
(n=10,146 women; n=7,880 men)  

Source: GEDA 2014/2015-EHIS

The highest proportion of 
women who mostly sit or 
stand during work is the 
18-to-29 age group (55.5%) 
and of men, the 30-to-44 age 
group (50.2%).

i

95% confidence interval in parentheses

http://www.gbe-bund.de/gbe10/i?i=26:2026E
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work [17-19]. However, only high levels of physical activity 
during leisure time can actually compensate for the neg-
ative effects of mostly sitting at work, and the necessary 
high levels of leisure time physical activity are often not 
achieved [20]. Integrating physical activity into work rou-
tines, for example during breaks and providing exercise 
classes, should therefore become an important feature 
of health promotion at the workplace [21]. Those employed 
in jobs involving heavy manual labour, however, are  
usually less active during their leisure time [17]. For such 
people, health-enhancing aerobic physical activities (en-
durance activities) during leisure time can nonetheless 
be beneficial, as such type of exercise improves cardiores-
piratory fitness, which is only insufficiently promoted by 
anaerobic manual labour that mainly improves muscular 
strength. However, people whose work implies heavy man-
ual labour also need to recover physically during their lei-
sure time. The observed regional differences between fed-
eral states in terms of work-related physical activity to a 
certain degree reflect the regional importance of the ser-
vices industry. In urban agglomerations, the services sec-
tor is larger than in less densely populated regions, and 
the amount of work conducted mostly sitting or standing 
is higher than in the industrial or agricultural sector. The 
regional importance of the services sector in 2013 by fed-
eral state [22] is more or less congruent with the share of 
people whose work-related physical activity is limited to 
sitting or standing in GEDA 2014/2015-EHIS. 

With regard to health promotion and prevention, we 
need to consider that work-related physical activity is 
primarily determined by individual job requirements. 
Health promotion at the workplace therefore needs to 

contribute towards reducing the negative health impacts 
of work-related physical inactivity. A multi-component 
approach is recommended, which should include pro-
viding exercise classes, changing the workday routine 
(for example, to include active breaks) and developing 
exercise-friendly infrastructure (providing bicycle park-
ing, showers, etc.) [21].
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Health-enhancing physical activity during leisure time among 
adults in Germany
Abstract
Self-reported data from the GEDA 2014/2015-EHIS study was used to calculate the level of compliance among adults 
in Germany with the World Health Organization’s (WHO) recommendations on physical activity. The WHO’s 
recommendations distinguish between ‘aerobic activity’ and ‘muscle-strengthening activity’. In Germany, 42.6% of 
women and 48.0% of men reported that they conduct at least 2.5 hours of aerobic physical activity per week, and 
therefore meet the WHO’s recommendation on this form of activity. A higher level of education among women and 
men of all ages is associated with a higher frequency of meeting the WHO’s recommendations on aerobic activity. 
In addition, 27.6% of women and 31.2% of men conduct muscle-strengthening activity at least twice a week, thereby 
meeting the WHO’s recommendations on this form of activity. About one fifth of women (20.5%) and one quarter 
of men in Germany (24.7%) meet both of these recommendations. In summary, the results point to the value of 
encouraging people to conduct more physical activity during their leisure time. In fact, inactive people who begin 
to follow the WHO’s recommendations can significantly reduce their long-term risk of premature mortality.

  PHYSICAL ACTIVITY · PHYSICAL ACTIVITY RECOMMENDATIONS · ADULTS · GERMANY · HEALTH MONITORING 

Introduction
Physical activity is defined as any bodily movement gen-
erated by the skeletal muscles that requires more ener-
gy to be consumed than the basal metabolic rate [1]. 
Health-enhancing physical activity includes aerobic activ-
ity (endurance activity) such as cycling, jogging, playing 
football or swimming that increases breathing and heart 
rate and is undertaken without interruption for at least 
10 minutes [2]. Aerobic activity provides an important 
contribution to the maintenance and recovery of the 
health of the cardiovascular and metabolic system [3, 4]. 
Muscle-strengthening activity such as strength training, 
Pilates and yoga is also beneficial to health, as it increas-

es the performance and health of the human musculo-
skeletal system, skeletal muscles, joints, bones, tendons 
and ligaments [2, 4]. In contrast, a lack of physical activ-
ity increases the risks of developing the most important 
non-communicable diseases such as heart disease, type 
2 diabetes mellitus, and breast and colorectal cancer, 
and it also reduces life expectancy [5]. According to the 
2015 Global Burden of Disease Study, physical inactivity 
in Germany contributes to a significant reduction in life 
expectancy and quality of life. Specifically, physical inac-
tivity was found to be linked to 10% of the years lost due 
to coronary heart disease, 17% of the years lost due to 
diabetes mellitus, 15% of the years lost due to colorectal 
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cancer and 10% of the years lost due to breast cancer 
[6]. As insufficient levels of physical activity are associ-
ated with disease, the World Health Organization (WHO) 
formulated the goal of reducing the prevalence of insuf-
ficient physical activity (defined as less than 2.5 hours of 
moderate- to vigorous-intensity physical activity per 
week) as part of the Global Action Plan for the Preven-
tion and Control of Non-Communicable Diseases 2013-
2020. The aim is to ensure that levels of insufficient phys-
ical activity are 10% lower than 2010 levels by 2025 [7].

Indicator
The WHO’s recommendations on physical activity dif-
ferentiate between ‘aerobic activity’ and ‘muscle-strength-
ening activity’ [2, 8]. Adherence to these recommenda-
tions among the population in Germany [8] was assessed 
with the validated German version of the European 
Health Interview Survey – Physical Activity Questionnaire 
(EHIS-PAQ) used for the German Health Update (GEDA 
2014/2015-EHIS) survey [9, 10]. As part of this study, 
respondents were asked about the duration of the phys-
ical activity they undertake during a typical week, in the 
form of both moderate-intensity aerobic physical activ-
ity conducted during leisure time and cycling used for 
transportation, as well as the number of days a week 
during which they undertake muscle-strengthening activ-
ities. Details about the way in which these indicators 
were constructed have been published elsewhere [10]. 
The following describes the proportion of respondents 
who conduct at least moderate-intensity aerobic activi-
ties for at least 2.5 hours a week (the first part of the 
WHO’s recommendations on physical activity), as well 

as those who conduct muscle-strengthening activities 
on at least two days a week (the second part of the 
WHO’s recommendations), and the proportion of those 
who meet both parts of the WHO’s recommendations 
(2.5 hours of aerobic activity, as well as muscle-strength-
ening activities twice a week). The figures are stratified 
according to gender, age, level of education and federal 
state. A difference between these groups is interpreted 
as statistically significant where confidence intervals do 
not overlap.

The analyses are based on data from 22,959 partici-
pants aged 18 years and above (12,511 women, and 
10,448 men) with valid EHIS-PAQ data. The calculations 
were carried out using a weighting factor that corrects 
for deviations within the sample from the structure of 
the German population (as of 31 December 2014) with 
regard to gender, age, community type and education. 
The community type reflects the degree of urbanisation 
and corresponds to the regional distribution in Germany. 
The International Standard Classification for Education 
(ISCED) was used to ensure the respondents’ responses 
on education were comparable [11]. A detailed descrip-
tion of the methodology applied in GEDA 2014/2015-
EHIS can be found in the article German Health Update: 
New data for Germany and Europe in issue 1/2017 of 
the Journal of Health Monitoring.

Results and discussion
According to results from the GEDA 2014/2015-EHIS 
study, 42.6% of women and 48.0% of men meet the 
WHO’s recommendation on aerobic activity (Tables 1 
and Table 2). 56.7% of men aged between 18 and 29 meet 

   
GEDA 2014/2015-EHIS
Data holder: Robert Koch Institute

Aims: To provide reliable informa tion 
about the population’s health status, 
health-related behaviour and health care  
in Germany, with the possibility of a  
European comparison 

Method: Questionnaires completed on 
paper or online

Population: People aged 18 years and above 
with permanent residency in Germany

Sampling: Registry office sample; randomly 
selected individuals from 301 communities 
in Germany were invited to participate

Participants: 24,016 people (13,144 women; 
10,872 men)

Response rate: 26.9%

Study period: November 2014 - July 2015

Data protection: This study was undertaken 
in strict accordance with the data protection 
regulations set out in the German Federal 
Data Protection Act and was approved by 
the German Federal Commissioner for Data 
Protection and Freedom of Information.  
Participation in the study was voluntary. 
The participants were fully informed about 
the study’s aims and content, and about 
data protection. All participants provided 
written informed consent.

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

http://www.geda-studie.de/
http://www.rki.de/EN/Content/Health_Monitoring/Health_Reporting/GBEDownloadsJ/ConceptsMethods_en/JoHM_2017_01_health_situation7.pdf?__blob=publicationFile
http://www.rki.de/EN/Content/Health_Monitoring/Health_Reporting/GBEDownloadsJ/ConceptsMethods_en/JoHM_2017_01_health_situation7.pdf?__blob=publicationFile
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the WHO’s recommendations on aerobic activity; the 
same can be said of around 45% of men in other age 
groups. Among women, compliance with the recom-
mendations is highest in the 45-to-64 age group (47.8%). 
No uniform pattern can be observed among women in 
terms of age distribution. A smaller proportion of wom-
en (27.6%) and men (31.2%) meet the WHO’s recom-
mendation on muscle-strengthening activity. About one 
fifth of women (20.5%) and one quarter of men (24.7%) 
meet both recommendations.

An association exists between level of education and 
health-enhancing aerobic physical activity among women 

Table 1 
Health-enhancing physical activity during  

leisure time among women according to age 
and educational status (n=12,511) 

Source: GEDA 2014/2015-EHIS

42.6% of women and 48.0% 
of men in Germany meet the 
World Health Organization’s 
recommendations on aerobic 
activity by undertaking at 
least 2.5 hours of aerobic 
physical activity per week.

and men of all age groups: the proportion of adults who 
meet the recommendations on physical activity is lower 
in groups with lower levels of education compared to 
those with the higher levels of education (Table 1 and 
Table 2).

The proportion of women in Thuringia who meet the 
recommendations on aerobic activity is below the 
national average; in Hamburg, it is above the national 
average. The proportion of men in Mecklenburg-West 
Pomerania and Saxony who meet the recommendations 
on aerobic activity is below the national average; in Bre-
men, it is above the national average (Figure 1).

Women Aerobic activity at least  
2.5 hours per week

Muscle-strengthening activity 
at least 2 times a week

Aerobic and muscle-strengthening 
activity recommendations compliance

% (95% CI) % (95% CI) % (95% CI)

Women total 42.6 (41.3-43.9) 27.6 (26.7-28.6) 20.5 (19.6-21.4)

18-29 Years 45.2 (42.3-48.2) 34.5 (32.1-37.0) 25.8 (23.6-28.2)
Low education 40.1 (34.2-46.3) 29.5 (24.3-35.3) 21.9 (17.2-27.3)
Medium education 44.4 (40.6-48.2) 35.8 (32.6-39.1) 26.0 (23.1-29.1)
High education 55.0 (49.6-60.2) 35.6 (31.5-40.0) 29.3 (25.1-33.8)

30-44 Years 38.8 (36.7-41.0) 21.1 (19.5-22.9) 16.3 (14.8-17.9)
Low education 34.2 (27.7-41.5) 12.7 (8.9-17.7) 11.1 (7.5-16.1)
Medium education 36.7 (34.0-39.5) 20.2 (18.1-22.5) 15.0 (13.1-17.1)
High education 46.4 (42.9-49.8) 28.1 (25.0-31.3) 22.3 (19.5-25.4)

45-64 Years 47.8 (46.0-49.6) 29.4 (27.9-30.9) 22.7 (21.3-24.2)
Low education 44.3 (39.7-49.1) 26.1 (22.5-30.1) 20.0 (16.7-23.7)
Medium education 46.5 (44.3-48.8) 29.3 (27.4-31.2) 22.4 (20.6-24.2)
High education 55.0 (51.5-58.3) 32.7 (30.2-35.4) 26.2 (23.8-28.7)

≥ 65 Years 36.5 (34.0-39.1) 26.4 (24.4-28.4) 17.4 (15.6-19.3)
Low education 29.0 (25.6-32.6) 20.7 (17.6-24.1) 12.1 (9.6-15.2)
Medium education 39.4 (35.7-43.2) 28.5 (25.7-31.5) 19.2 (16.6-22.1)
High education 51.1 (45.7-56.5) 38.8 (33.7-44.2) 29.0 (24.4-34.0)

Total (women and men) 45.3 (44.2-46.4) 29.4 (28.6-30.2) 22.6 (21.8-23.4)

CI=confidence interval
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The research that formed the basis of the WHO’s  
recommendations on aerobic activity leads to the con-
clusion that people who undertake moderate- to vigori-
ous-intensity aerobic activities for at least 2.5 hours per 
week have a significantly lower risk of all-cause mortality 
[4]. However, there is no absolute threshold in terms of 
risk reduction: some physical activity is good; more phys-
ical activity is better [4]. In fact, the most active group 
has an estimated 30% lower risk of premature mortality 
than the least active group [4].

Nevertheless, the calculations on compliance with 
the WHO’s recommendations on aerobic activity only 

consider aerobic activity and transport-related cycling 
that is undertaken during leisure time; it does not include 
work-related physical activity [10]. This is important 
because population groups that are less likely to follow 
the recommendations on aerobic activity, such as adults 
with lower levels of education, are generally engaged in 
more physically active forms of employment [12, 13]. This 
is also confirmed when the regional differences between 
work-related and leisure-time physical activity are com-
pared by federal state: in states where a high proportion 
of people undertake leisure-time physical activity (such 
as Hamburg), a lower proportion conducts high levels 

Table 2 
Health-enhancing physical activity during  
leisure time among men according to age  

and educational status (n=10,448)  
Source: GEDA 2014/2015-EHIS

27.6% of women and 31.2% 
of men in Germany meet the 
World Health Organization’s 
recommendations on  
muscle-strengthening  
activity by conducting  
muscle-strengthening  
activity at least twice a week.

Men Aerobic activity at least  
2.5 hours per week

Muscle-strengthening activity 
at least 2 times a week

Aerobic and muscle-strengthening 
activity recommendations compliance

% (95% CI) % (95% CI) % (95% CI)

Men total 48.0 (46.6-49.4) 31.2 (30.2-32.3) 24.7 (23.6-25.8)

18-29 Years 56.7 (53.6-59.8) 43.9 (41.1-46.8) 35.8 (33.1-38.7)
Low education 52.5 (45.4-59.4) 39.7 (33.5-46.2) 31.4 (25.7-37.8)
Medium education 56.3 (52.4-60.1) 44.9 (41.3-48.5) 36.1 (32.7-39.7)
High education 66.5 (59.7-72.7) 49.1 (42.2-56.0) 43.8 (37.0-50.9)

30-44 Years 44.8 (42.1-47.5) 28.5 (26.2-30.8) 22.6 (20.6-24.7)
Low education 36.9 (29.3-45.2) 25.2 (19.0-32.7) 19.9 (14.0-27.3)
Medium education 42.4 (38.7-46.2) 28.2 (25.0-31.6) 22.2 (19.3-25.5)
High education 52.7 (48.9-56.4) 30.6 (27.5-34.0) 24.3 (21.4-27.5)

45-64 Years 45.6 (43.7-47.6) 26.3 (24.7-27.9) 21.1 (19.7-22.7)
Low education 35.7 (30.7-40.9) 23.5 (19.2-28.5) 17.9 (13.9-22.8)
Medium education 43.4 (40.8-46.1) 25.3 (23.2-27.6) 20.3 (18.2-22.5)
High education 53.1 (50.3-56.0) 29.1 (26.6-31.8) 23.7 (21.3-26.3)

≥ 65 Years 48.3 (45.9-50.7) 32.2 (30.2-34.4) 23.6 (21.6-25.7)
Low education 36.3 (30.9-42.1) 27.3 (22.8-32.4) 18.6 (14.5-23.5)
Medium education 47.2 (43.8-50.7) 30.9 (27.9-34.0) 23.0 (20.1-26.2)
High education 55.2 (51.6-58.7) 36.8 (33.4-40.3) 26.7 (23.7-29.9)

Total (women and men) 45.3 (44.2-46.4) 29.4 (28.6-30.2) 22.6 (21.8-23.4)

CI=confidence interval
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of work-related activity. In contrast, states that demon-
strate a high level of work-related activity (such as  
Thuringia) tend to have a lower proportion of people 
engaging in leisure-time physical activity [13]. Be this as 
it may, work-related physical activity does not usually 

provide the same health benefits as aerobic physical 
exercise conducted during leisure time [14, 15].

It is not possible to use the results from the GEDA 
2014/2015-EHIS study and those of previous GEDA 
waves to calculate time trends because the physical  

Women meet the World 
Health Organization’s  
recommendations on aerobic 
activity statistically  
significantly less often  
than men.

i
Figure 1 

Proportion of women and men complying  
with the World Health Organization’s  

recommendation on aerobic activity according 
to German federal state  

(n=12,511 women; n=10,448 men)  
Source: GEDA 2014/2015-EHIS

39.4 (35.1-43.9)

49.2 (41.9-56.6)

45.2 (37.9-52.7)

46.1 (41.2-51.0)

39.8 (35.2-44.7)

46.0 (41.7-50.4)

50.4 (47.0-53.9)

48.1 (44.1-52.2)

48.0 (42.6-53.5)

47.3 (39.4-55.3)

49.0 (43.3-54.6)

48.0 (44.9-51.3)

47.6 (43.0-52.3)

57.9 (51.7-63.9)

48.7 (44.2-53.1)

54.8 (48.8-60.8)
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0% 100%
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41.1 (35.5-46.9)

44.1 (40.7-47.4)

41.2 (38.2-44.2)

47.2 (42.5-51.9)

47.6 (43.5-51.7)

48.2 (45.1-51.3)

46.3 (41.4-51.4)

Women

95% confidence interval in parentheses

http://www.gbe-bund.de/gbe10/i?i=27:2027E
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activity questionnaire was changed. The GEDA 2014/2015-
EHIS study used EHIS-PAQ, a new survey instrument. 
EHIS-PAQ was developed in 2010 in order to estimate 
the compliance with the WHO’s recommendations.

Still, another study conducted in Germany confirms 
that about half of adults in Germany meet the WHO’s 
recommendations [16]. However, again the results of 
this survey and those of the GEDA 2014/2015-EHIS study 
can only be compared to a limited extent due to the use 
of different survey instruments.

Overall, the results set out here point to the impor-
tance of encouraging people to conduct more physical 
activity during their leisure time. More than half of the 
adult population undertakes less than 2.5 hours per 
week of at least moderate-intensity aerobic physical 
activity, and thus fails to meet the core aspect of the 
WHO’s recommendations on physical activity. In view 
of the costs incurred due to physical inactivity (through 
time taken off work, illness and premature mortality) 
[17], increased investment in measures that encourage 
people to be more physically active is both sensible and 
necessary. This could include population-based infor-
mational approaches, community-based intervention, 
and political and environmental approaches under-
taken within the framework of the German national 
recommendations on physical activity and physical 
activity promotion [18].
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Fruit consumption among adults in Germany

Abstract
Eating fruit is part of a healthy diet and can help prevent various chronic diseases. According to GEDA 2014/2015-
EHIS data, 54.2% of women and 38.1% of men eat fruit daily. 38.0% of women and 25.5% of men aged 18 to 29 
years eat fruit daily; and in the age group of 65 and older this figure rises to 72.6% for women and 61.1% for men. 
In the age groups under 65, women with higher levels of education are more likely to eat fruit every day, for men 
this correlation applies only to those aged between 45 and 64. In Brandenburg, Mecklenburg-West Pomerania, 
Saxony, Saxony-Anhalt and Thuringia, the proportion of women and men who eat fruit daily is higher than the 
German average, and in Bavaria and Saarland the proportion of men who eat fruit daily is lower than the German 
average. 
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Introduction
Fruit includes the edible fruits and seeds of mostly peren-
nial plants. Like vegetables, there are many different 
types of fruit and due to global trade the market in Ger-
many is continuously expanding. Fruit can be subdivid-
ed into groups such as pomaceous fruit, berries or cit-
rus fruit. Whereas vegetables are usually eaten at meals, 
fruit is often a dessert or eaten as a snack between 
meals. Fruit is an important source of vitamins, min-
erals, trace elements, phytochemicals and fibre, yet has 
only little fat. Due to the variety of biologically active 
substances, eating fruit is associated with a number of 
health benefits. Beyond a high nutrient density, most 
fruit have high  water contents and are therefore rela-
tively low in calories [1]. Moreover, people who eat high 
quantities of fruit usually eat smaller amounts of phys-
iologically less beneficial foods. A low energy content 

combined with high satiety means that eating lots of 
fruit and vegetables can contribute to maintain weight 
and to prevent obesity [1, 2]. 

Convincing evidence shows that eating high amounts 
of fruit and vegetables can help prevent, or positively 
influence the course, of coronary heart disease, high 
blood pressure and stroke [1, 3-5]. Probably, eating lots 
of fruit and vegetables also has a prophylactic effect on 
various cancers; the observed correlation with the over-
all cancer risk, however, is low [1, 6-9]. Consuming large 
amounts of fruit and vegetables is, according to a recent 
meta-analysis, associated with a lower overall mortality 
risk, in particular due to a lower cardiovascular mortal-
ity risk [8]. 

For some time now, this has been reflected in the 
implementation of various health-policy measures aimed 
at encouraging people to eat more fruit and vegetables. 
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The ‘5 a day’ campaign, which recommends that peo-
ple eat five portions of fruit and vegetables every day, is 
prob ably one of the most well-known. A portion of fruit 
or vegetables may occasionally be replaced by a smoothie 
or a glass of fruit or vegetable juice; however, the fruit 
or vegetable content of these drinks should be no less 
than 100%. A portion is defined as a handful of fruit or 
vege tables [10, 11].   

Indicator
Sufficient consumption of fruit and vegetables is a key 
element in a balanced and healthy diet. A population 
representative assessment of fruit consumption as an 
indicator of a healthy diet is therefore highly relevant for 
health policy. GEDA 2014/2015-EHIS assessed the fre-
quency of people’s fruit consumption by asking: ‘How 
often do you eat fruit, including freshly pressed juices?’, 
with the possible answers ‘once or more a day’, ‘4 to 6 
times a week’, ‘1 to 3 times a week’, ‘less than once a 
week’ and ‘never’. For the purpose of the analysis pre-
sented here, these answers were summarised into three 
categories (once or more a day, at least once a week and 
less than once a week). The results were stratified accord-
ing to gender, age group, education and federal state. A 
statistically significant difference between groups is 
assumed when confidence intervals do not overlap.

The analyses are based on the data received from 
23,947 participants aged 18 and above (13,104 women 
and 10,843 men) with valid information on fruit con-
sumption. Calculations were carried out using a weight-
ing factor that corrects for deviations within the sample 
from the German population (as of 31 December 2014) 

with regard to gender, age, district type and education. 
The district type accounts for the degree of urbanisation 
and reflects the regional distribution in Germany. The 
International Standard Classification for Education 
(ISCED) was used to improve the comparability of the 
responses provided on educational levels [12]. A detailed 
description of the methodology applied in the GEDA 
2014/2015-EHIS study can be found in the article Ger-
man Health Update – New data for Germany and Europe 
published in issue 1/2017 of the Journal of Health Mon-
itoring. 

Results and discussion
The German Nutrition Society (DGE) recommends eat-
ing fruit and vegetables every day [10].  In Germany, many 
adults do not fulfil this recommendation. According to 
GEDA 2014/2015-EHIS, 54.2% of women and 38.1% of 
men eat fruit daily. Thus considerably more women than 
men eat fruit daily (Table 1 and Table 2). In the GEDA 
2012 survey, 69.5% of women and 48.0% of men report-
ed eating fruit daily [13]. Figures for vegetable consump-
tion have also seen a similarly strong decline and this 
could be partly related to changes in the survey method-
ology (2014/2015: self-administered questionnaires; 
2012: telephone interviews), as well as to different phras-
ing of questions and possible answers. GEDA 2012 
respondents were asked on the telephone ‘How often 
do you eat fruit?’ and given the response options ‘every 
day’, ‘at least once a week’, ‘less than once a week’ and 
‘never’. In GEDA 2014/2015-EHIS the question was for-
mulated in writing as shown in the Indicator section. In 
GEDA 2012, people might have been inclined to answer 

   
GEDA 2014/2015-EHIS
Data holder: Robert Koch Institute

Aims: To provide reliable informa tion 
about the population’s health status, 
health-related behaviour and health care  
in Germany, with the possibility of a  
European comparison 

Method: Questionnaires completed on 
paper or online

Population: People aged 18 years and above 
with permanent residency in Germany

Sampling: Registry office sample; randomly 
selected individuals from 301 communities 
in Germany were invited to participate

Participants: 24,016 people (13,144 women; 
10,872 men)

Response rate: 26.9%

Study period: November 2014 - July 2015

Data protection: This study was undertaken 
in strict accordance with the data protection 
regulations set out in the German Federal 
Data Protection Act and was approved by 
the German Federal Commissioner for Data 
Protection and Freedom of Information.  
Participation in the study was voluntary. 
The participants were fully informed about 
the study’s aims and content, and about 
data protection. All participants provided 
written informed consent.

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

http://www.geda-studie.de/
http://www.rki.de/EN/Content/Health_Monitoring/Health_Reporting/GBEDownloadsJ/ConceptsMethods_en/JoHM_2017_01_health_situation7.pdf?__blob=publicationFile
http://www.rki.de/EN/Content/Health_Monitoring/Health_Reporting/GBEDownloadsJ/ConceptsMethods_en/JoHM_2017_01_health_situation7.pdf?__blob=publicationFile
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‘every day’ even if they only actually consumed fruit five 
or six times per week. The answer categories in GEDA 
2012 may have partly led to the higher reported fruit con-
sumption as compared to GEDA 2014/2015-EHIS. 

Daily consumption of fruit among women and men 
increases with age: Whereas only 38.0% of women and 
25.5% of men aged 18 to 29 eat fruit daily, in the age 
group of 65 and older, the figures are 72.6% for women 
and 61.1% for men. Previous surveys also registered an 
increase in fruit consumption with age [13, 14]. Daily con-
sumption of fruit is particularly widespread among the 
65-years and older (Table 1 and Table 2). This could be 

Table 1 
Fruit consumption among women according  

to age and educational status (n=13,104) 
Source: GEDA 2014/2015-EHIS

54% of women and 38% of 
men eat fruit daily.

due to the fact that people in this age group are more 
concerned both with their health and following a healthy 
diet. Moreover, they are less likely to be employed and, 
therefore, have more time to choose, buy and prepare 
their own food.They also cook more often every day or 
nearly every day than younger people [15]. In the age 
groups up to 65, women with higher levels of education 
eat significantly more often fruit every day. For men, a 
similar correlation between education and fruit con-
sumption is seen only in the 45-to-65 age group. In 
Bavaria and Saarland, the proportion of men who con-
sume fruit daily is significantly lower than the German 

Women Once or more a day At least once a week Less than once a week

% (95% CI) % (95% CI) % (95% CI)

Women total 54.2 (53.0-55.3) 38.5 (37.4-39.6) 7.3 (6.7-8.0)

18-29 Years 38.0 (35.5-40.7) 50.8 (48.0-53.5) 11.2 (9.5-13.2)
Low education 33.7 (27.4-40.7) 50.7 (44.3-57.1) 15.6 (11.6-20.5)
Medium education 37.5 (34.3-40.8) 51.8 (48.3-55.3) 10.7 (8.6-13.3)
High education 47.1 (42.1-52.2) 46.2 (41.1-51.4) 6.7 (4.3-10.2)

30-44 Years 44.3 (42.0-46.6) 45.6 (43.3-47.9) 10.1 (8.7-11.7)
Low education 38.6 (32.0-45.6) 45.5 (38.2-52.9) 15.9 (11.3-22.0)
Medium education 40.6 (37.7-43.5) 48.4 (45.5-51.3) 11.1 (9.2-13.2)
High education 56.7 (53.6-59.8) 38.5 (35.6-41.6) 4.7 (3.4-6.6)

45-64 Years 53.7 (51.9-55.5) 39.5 (37.8-41.2) 6.8 (6.0-7.8)
Low education 52.8 (48.5-57.2) 38.0 (33.9-42.3) 9.2 (7.1-11.7)
Medium education 51.0 (48.7-53.3) 41.9 (39.7-44.2) 7.1 (5.9-8.5)
High education 63.5 (60.9-66.1) 32.6 (30.0-35.3) 3.9 (3.0-5.0)

≥ 65 Years 72.6 (70.5-74.7) 24.1 (22.3-26.1) 3.3 (2.5-4.3)
Low education 70.1 (66.4-73.4) 25.8 (22.6-29.2) 4.2 (2.8-6.2)
Medium education 73.7 (70.9-76.3) 23.5 (21.1-26.2) 2.8 (1.9-4.1)
High education 77.9 (73.1-82.0) 20.2 (16.1-25.0) 2.0 (1.0-4.0)

Total (women and men) 46.3 (45.4-47.3) 43.1 (42.1-44.0) 10.6 (10.0-11.3)

CI=confidence interval
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average. In these states, no significant differences from 
the German average have been observed for women. In 
Brandenburg, Mecklenburg-West Pomerania, Saxony, 
Saxony-Anhalt and Thuringia, the proportion of women 
and men who consume fruit daily is significantly higher 
than the German average (Figure 1).  

Compared with vegetable consumption, the percent-
age rates for daily fruit consumption are significantly 
higher. According to the German National Nutrition Sur-
vey II, in 2006, 54% of women and 65% of men did not 

consume the daily recommended amount of 250 g of 
fruit (not including juices) [16]. Results from the German 
Health Interview and Examination Survey for Adults 
(DEGS1) show that the mean fruit consumption is 1.8 
portions for women and 1.2 portions for men per day, 
with 26.2% of women and 13.9% of men consuming fruit 
several times per day (excluding juices) [17]. Increasing 
the consumption of fruit remains desirable, in particular 
among men, young adults and people with low levels of 
education. 

Table 2 
Fruit consumption among men according  
to age and educational status (n=10,843)  

Source: GEDA 2014/2015-EHIS

Daily fruit intake is higher 
with age.

Men Once or more a day At least once a week Less than once a week

% (95% CI) % (95% CI) % (95% CI)

Men total 38.1 (36.9-39.3) 47.8 (46.5-49.1) 14.1 (13.2-15.1)

18-29 Years 25.5 (22.7-28.4) 55.7 (52.7-58.6) 18.9 (16.4-21.6)
Low education 24.7 (19.1-31.4) 53.1 (45.8-60.4) 22.1 (16.8-28.6)
Medium education 25.5 (22.1-29.2) 55.1 (51.4-58.7) 19.4 (16.4-22.8)
High education 25.8 (20.7-31.7) 63.6 (57.3-69.4) 10.6 (7.4-15.0)

30-44 Years 28.4 (26.2-30.8) 52.8 (50.0-55.6) 18.8 (16.5-21.2)
Low education 28.8 (21.6-37.2) 45.2 (36.6-54.1) 26.0 (19.3-34.1)
Medium education 26.5 (23.6-29.6) 53.1 (49.3-56.9) 20.3 (17.3-23.8)
High education 32.4 (28.8-36.1) 55.0 (51.0-58.8) 12.7 (10.3-15.4)

45-64 Years 36.4 (34.4-38.4) 49.6 (47.5-51.7) 14.0 (12.7-15.4)
Low education 30.1 (25.5-35.1) 49.9 (44.4-55.5) 20.0 (16.2-24.5)
Medium education 36.2 (33.3-39.1) 49.1 (46.2-52.1) 14.7 (12.9-16.8)
High education 38.9 (36.3-41.5) 50.6 (48.1-53.1) 10.5 (9.0-12.2)

≥ 65 Years 61.1 (58.9-63.2) 33.2 (31.1-35.4) 5.7 (4.7-6.8)
Low education 63.5 (57.9-68.7) 30.0 (25.3-35.3) 6.5 (4.3-9.6)
Medium education 59.4 (56.3-62.4) 34.2 (31.1-37.4) 6.4 (5.0-8.2)
High education 63.1 (59.7-66.3) 32.9 (29.7-36.2) 4.0 (3.0-5.5)

Total (women and men) 46.3 (45.4-47.3) 43.1 (42.1-44.0) 10.6 (10.0-11.3)

CI=confidence interval
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In the age groups up to 65, 
women with higher levels  
of education consume  
significantly more often fruit 
every day.

i
Figure 1 

Daily fruit consumption according to  
gender and German federal state  
(n=13,104 women; n=10,843 men)  

Source: GEDA 2014/2015-EHIS
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http://www.gbe-bund.de/gbe10/i?i=28:2028E
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Abstract
Vegetables are part of a healthy diet and can help prevent various chronic diseases. According to the GEDA 2014/2015-
EHIS study, 40.4% of women and 23.9% of men eat vegetables on a daily basis. The proportion of women who eat 
vegetables every day increases with age: from 31.9% of 18- to 29-year-olds to 48.3% of women aged 65 and above. 
Around one fifth of men under the age of 65 eat vegetables daily; this increases to 35.9% of men aged 65 or above. 
Across all age groups, women with higher levels of education are more likely to eat vegetables on a daily basis; the 
same can only be said about men in the 45 to 64 age group. Finally, women and men living in Saxony are most likely 
to eat vegetables every day; however, the differences between the federal states are marginal.

  VEGETABLES · ADULTS · SURVEY · HEALTH MONITORING · GERMANY 

Introduction
Vegetables are an important source of vitamins, miner-
als, trace elements, phytochemicals and dietary fibre; 
they can be defined as the edible parts of what are usu-
ally annual plants. A wide variety of vegetables exist, 
including cabbage, leafy, sprout, fruit, and root vegeta-
bles as well as bulbs, tubers and pulses. Mushrooms 
are also often counted as vegetables. The wide range of 
biologically active substances that are found in vegeta-
bles contributes to the fact that vegetable-rich diets are 
associated with a number of health benefits. In addition 
to a high nutrient density, most vegetables also contain 
a high volume of water and are therefore relatively low 
in calories [1]. At the same time, people who follow a diet 
containing a high proportion of vegetables usually eat 
other, physiologically less beneficial foods less often. 
Finally, as vegetables have a relatively low energy densi-
ty, yet still create a substantial feeling of satiety, diets 

containing a high percentage of vegetables can help pre-
vent weight gain and thus enable people to avoid obesi-
ty [1, 2]. 

There is convincing evidence that diets that include a 
large proportion of fruit and vegetables can help protect 
against coronary heart disease, hypertension and stroke; 
in addition, they can also improve the condition of 
patients suffering from these illnesses [1, 3-5]. A high veg-
etable consumption can probably help prevent various 
types of cancer; however, there is a marginal association 
between this consumption and the overall risk of cancer 
[1, 6-9].  Nevertheless, diets that include a large share of 
fruit and vegetables are associated with a lower overall 
risk of mortality, in particular, due to a lower risk of car-
diovascular mortality [8]. 

For some time now, this has been reflected in the 
implementation of various health-policy measures aimed 
at encouraging people to eat more vegetables and fruit. 
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The ‘5 a day’ campaign, which recommends that people 
eat five portions of fruit and vegetables every day, is prob-
ably one of the most well-known. A portion of fruit or 
vegetables may occasionally be replaced by a smoothie 
or a glass of fruit or vegetable juice; however, the fruit or 
vegetable content of these drinks should be no less than 
100%. A portion is defined as a handful of fruit or vege-
tables [10, 11]. 

Indicator
Eating sufficient amounts of vegetables is crucial to 
achieving a healthy, balanced diet. Population rep-
resentative estimates of fruit consumption as an indica-
tor of a healthy diet are, therefore, highly relevant for 
health policy. The GEDA 2014/2015-EHIS study assessed 
vegetable intake using the question: ‘How often do you 
eat vegetables, including freshly-squeezed vegetable  
juices? Please do not include potatoes.’ The study accept-
ed the following responses: 'Once or more a day' ‘4 to 6 
times a week’, ‘1 to 3 times a week’, ‘Less than once a 
week’ or ‘Never’. For the analysis that follows, these 
answers were grouped into three categories: once or 
more a day, at least once a week, and less than once a 
week. The results are listed according to gender, age, 
level of education and federal state. Differences between 
these groups are interpreted as statistically significant 
if the respective confidence intervals do not overlap.

The following analyses are based on data from 23,937 
participants aged 18 and over with valid information on 
vegetable intake (13,098 women and 10,839 men). The 
calculations were carried out using a weighting factor 
that corrects for deviations between the sample and the 

German population (as of 31 December 2014) with 
regard to gender, age, district type and education. Dis-
trict type reflects a particular area’s degree of urbanisa-
tion and accounts for the regional distribution found in 
Germany. The International Standard Classification of 
Education (ISCED) was used to improve the compara-
bility of the information that respondents provided about 
their level of education [12]. A detailed description of the 
methodology used in the GEDA 2014/2015-EHIS study 
can be found in German Health Update: New data for 
Germany and Europe, which was published in Issue 
1/2017 of the Journal of Health Monitoring.
 
Results and discussion
The German Nutrition Society (DGE) recommends that 
people eat fruit and vegetables every day [10]. However, 
in Germany, many adults do not meet this recommen-
dation. According to the GEDA 2014/2015-EHIS study, 
40.4% of women and 23.9% of men eat vegetables dai-
ly. This means that almost twice as many women as men 
consume vegetables every day (Table 1 and Table 2). In 
the GEDA 2012 study, 52.5% of women and 35.8% of men 
reported that they ate vegetables on a day-to-day basis 
[13]. The substantial decline between the two studies was 
also observed for fruit consumption and could have part-
ly been caused by the different survey modes that were 
employed (a self-administered questionnaire was used 
in 2014/2015, whereas a telephone interview was con-
ducted in 2012) as well as changes that were made to 
the questionnaire and its associated response catego-
ries. During GEDA 2012, respondents were contacted by 
telephone and asked ‘How often do you eat vegetables? 

   
GEDA 2014/2015-EHIS
Data holder: Robert Koch Institute

Aims: To provide reliable informa tion 
about the population’s health status, 
health-related behaviour and health care  
in Germany, with the possibility of a  
European comparison 

Method: Questionnaires completed on 
paper or online

Population: People aged 18 years and above 
with permanent residency in Germany

Sampling: Registry office sample; randomly 
selected individuals from 301 communities 
in Germany were invited to participate

Participants: 24,016 people (13,144 women; 
10,872 men)

Response rate: 26.9%

Study period: November 2014 - July 2015

Data protection: This study was undertaken 
in strict accordance with the data protection 
regulations set out in the German Federal 
Data Protection Act and was approved by 
the German Federal Commissioner for Data 
Protection and Freedom of Information.  
Participation in the study was voluntary. 
The participants were fully informed about 
the study’s aims and content, and about 
data protection. All participants provided 
written informed consent.

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

http://www.geda-studie.de/
http://www.rki.de/EN/Content/Health_Monitoring/Health_Reporting/GBEDownloadsJ/ConceptsMethods_en/JoHM_2017_01_health_situation7.pdf?__blob=publicationFile
http://www.rki.de/EN/Content/Health_Monitoring/Health_Reporting/GBEDownloadsJ/ConceptsMethods_en/JoHM_2017_01_health_situation7.pdf?__blob=publicationFile
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Please do not include potatoes’. If the respondents asked 
for more detail, they were told: ‘Vegetables refers to raw 
vegetables like salad, cucumber, tomato and cooked  
vegetables.’ The following answers were accepted: ‘Every 
day’, ‘At least once a week’, ‘Less than once a week’ and 
‘Never’. In the case of the GEDA 2014/2015-EHIS study, 
the question was asked in writing (as explained above 
under ‘Indicator’). Importantly, the GEDA 2012 study 
may have resulted in a tendency among respondents to 
choose ‘Every day’, even though they only ate vegetables 
5 or 6 times a week. The fact that response categories 
were specified in this way presumably partly explains 

Table 1 
Vegetable intake among women according  

to age and educational status (n=13,098) 
Source: GEDA 2014/2015-EHIS

40% of women and 24%  
of men in Germany eat  
vegetables every day.

why GEDA 2012 produced higher figures for daily intake 
than GEDA 2014/2015-EHIS.

Women tend to eat more vegetables on a daily basis 
with increasing age: in the 18-to-29 age group, 31.9% of 
women consume vegetables daily, with 48.3% doing so 
in the 65 and above age group (Table 1). About one fifth 
of men under the age of 65 eat vegetables every day. It 
is only from the age of 65 that 35.9% of men eat vegeta-
bles on a daily basis. This value is considerably higher 
than the figures observed among men of younger age 
groups (Table 2). Previous studies have also shown ris-
ing levels of vegetable intake with increasing age [13, 14]. 

Women Once or more a day At least once a week Less than once a week

% (95% CI) % (95% CI) % (95% CI)

Women total 40.4 (39.3-41.5) 55.9 (54.8-57.1) 3.7 (3.3-4.1)

18-29 Years 31.9 (29.6-34.3) 61.8 (59.3-64.2) 6.4 (5.2-7.8)
Low education 29.7 (23.8-36.3) 57.3 (50.8-63.6) 13.0 (9.3-17.9)
Medium education 29.7 (26.9-32.6) 65.2 (62.1-68.1) 5.2 (4.0-6.6)
High education 44.4 (39.2-49.6) 54.4 (49.2-59.6) 1.2 (0.6-2.5)

30-44 Years 38.2 (35.9-40.5) 57.8 (55.6-60.0) 4.0 (3.1-5.0)
Low education 29.6 (23.3-36.6) 60.7 (53.0-67.9) 9.7 (6.1-15.1)
Medium education 34.8 (31.9-37.8) 61.6 (58.7-64.4) 3.6 (2.7-4.8)
High education 51.2 (48.0-54.4) 47.1 (43.9-50.3) 1.6 (1.0-2.7)

45-64 Years 39.7 (38.0-41.4) 57.2 (55.5-58.9) 3.1 (2.6-3.7)
Low education 34.5 (30.4-38.8) 60.5 (56.0-64.7) 5.1 (3.5-7.4)
Medium education 37.0 (34.9-39.1) 60.1 (57.9-62.2) 3.0 (2.3-3.8)
High education 53.3 (50.4-56.3) 44.9 (41.9-47.9) 1.8 (1.1-2.7)

≥ 65 Years 48.3 (46.0-50.6) 49.1 (46.8-51.5) 2.6 (2.0-3.4)
Low education 47.2 (43.3-51.1) 49.8 (46.0-53.6) 3.1 (2.0-4.6)
Medium education 46.7 (43.5-50.1) 50.8 (47.5-54.2) 2.4 (1.6-3.6)
High education 60.9 (55.6-65.9) 37.6 (32.7-42.8) 1.5 (0.6-3.9)

Total (women and men) 32.3 (31.5-33.2) 62.1 (61.3-62.9) 5.6 (5.2-6.0)

CI=confidence interval
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In fact, daily vegetable intake is most common in the 
age group of 65 and older. This could be due to the fact 
that people in this age group are more concerned both 
with their health and following a healthy diet. Moreover, 
they are less likely to be employed and, therefore, have 
more time to choose, buy and prepare their own food. 
They also cook more often than younger people, prepar-
ing their own meals every day or almost every day [15]. 
Across all age groups, women with higher levels of edu-
cation are significantly more likely to eat vegetables on 
a daily basis. Among men, the only significant difference 
linked to educational levels is found among 45- to 

64-year-olds. For both genders together, vegetable intake 
in Saxony is significantly higher than the national aver-
age; however, for women and men separately there is no 
significant difference. No other significant differences 
were identified between the federal states (Figure 1).

Percentage shares of daily vegetable intake are marked ly 
lower than for fruit. According to analyses of the German 
National Nutrition Survey II, in 2006, 86.3% of women 
and 88.5% of men did not meet the recommendations 
made by the German Nutrition Society (an intake of 400 g 
of vegetables per day, not including juices) [16]. Accord-
ing to the results of the German Health Interview and 

Table 2 
Vegetable intake among men according  

to age and educational status (n=10,839)  
Source: GEDA 2014/2015-EHIS

Daily vegetable intake among 
women is higher with age.

CI=confidence interval

Men Once or more a day At least once a week Less than once a week

% (95% CI) % (95% CI) % (95% CI)

Men total 23.9 (22.9-25.0) 68.6 (67.4-69.7) 7.5 (6.8-8.3)

18-29 Years 20.1 (17.9-22.6) 67.6 (64.8-70.2) 12.3 (10.3-14.6)
Low education 23.5 (18.5-29.4) 58.5 (52.2-64.6) 18.0 (13.1-24.1)
Medium education 18.0 (15.3-21.2) 70.5 (67.0-73.8) 11.5 (9.0-14.4)
High education 23.3 (18.5-29.0) 71.2 (65.3-76.4) 5.5 (3.3-9.1)

30-44 Years 19.1 (17.3-21.1) 72.4 (70.3-74.5) 8.5 (7.1-10.1)
Low education 18.6 (13.0-25.8) 68.9 (61.3-75.6) 12.6 (7.9-19.4)
Medium education 16.4 (13.9-19.2) 74.1 (71.0-77.0) 9.5 (7.6-11.8)
High education 24.7 (21.7-28.1) 70.7 (67.1-74.0) 4.6 (3.2-6.5)

45-64 Years 21.6 (20.2-23.0) 71.3 (69.6-72.9) 7.2 (6.3-8.1)
Low education 17.2 (13.8-21.2) 66.9 (62.2-71.2) 15.9 (12.6-19.9)
Medium education 19.3 (17.4-21.3) 73.2 (70.9-75.4) 7.5 (6.3-8.9)
High education 27.0 (24.8-29.4) 69.5 (67.0-71.9) 3.5 (2.7-4.5)

≥ 65 Years 35.9 (33.7-38.3) 60.8 (58.5-63.2) 3.2 (2.5-4.1)
Low education 35.2 (30.5-40.2) 60.7 (55.4-65.7) 4.1 (2.5-6.7)
Medium education 33.5 (30.1-37.0) 63.3 (59.7-66.7) 3.3 (2.3-4.5)
High education 40.9 (37.7-44.2) 56.3 (53.1-59.5) 2.8 (1.9-4.1)

Total (women and men) 32.3 (31.5-33.2) 62.1 (61.3-62.9) 5.6 (5.2-6.0)
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Examination Survey for Adults (DEGS1), women in Ger-
many eat an average of 1.0 portions of vegetables per day; 
for men, the figure stands at 0.8 [17]. Therefore, an even 

Across all age groups,  
women with higher levels of 
education are more likely to 
eat vegetables on a daily 
basis.

i
Figure 1 

Daily intake of vegetables according  
to gender and German federal state 

(n=13,098 women; n=10,839 men)  
Source: GEDA 2014/2015-EHIS

27.2 (23.9-30.8)

26.5 (22.1-31.5)

26.5 (23.0-30.3)

22.7 (18.3-27.9)

29.0 (24.1-34.5)

24.2 (20.1-28.7)

22.4 (19.5-25.6)

27.3 (24.4-30.4)

20.4 (15.7-26.2)

20.3 (15.9-25.7)

25.0 (20.8-29.8)

23.2 (20.8-25.7)

20.2 (16.0-25.2)

23.0 (16.3-31.4)

25.4 (21.3-29.9)

22.4 (16.7-29.3)

Men

0% 100%

35.4 (30.0-41.1)

40.6 (33.6-48.0)

38.7 (34.4-43.2)

38.1 (31.5-45.1)

46.5 (40.2-52.9)

39.6 (35.1-44.2)

39.0 (35.9-42.2)

43.2 (39.4-47.0)

40.7 (35.0-46.6)

38.7 (33.7-43.8)

40.3 (36.0-44.8)

40.9 (38.5-43.3)

38.9 (34.9-43.0)

37.4 (29.2-46.3)

41.9 (34.5-49.5)

37.5 (31.0-44.4)

Women

greater increase in vegetable intake needs to be achieved 
in comparison to fruit intake, especially among men, 
young adults and people with lower levels of education.

95% confidence interval in parentheses

http://www.gbe-bund.de/gbe10/i?i=23:2023E
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Abstract
Smoking poses a considerable health risk and is the leading cause of premature death. Germany has implemented 
numerous measures (such as tax increases, protection of non-smokers, and cigarette warning labels) to reduce 
the population’s tobacco consumption. According to the GEDA 2014/15–EHIS survey, 20.8% of women and 
27.0% of men aged 18 and over smoke at least occasionally. For both genders, the share of smokers is highest 
among the younger age groups. Among women and men with higher levels of education, smoking is far less 
common than among those with lower levels of education. Since 2003, the share of smokers in the adult population 
has decreased. Compared to other European countries, and in spite of making considerable progress in tobacco 
prevention policy, Germany still has great potential for improvement in many areas, such as bans on tobacco 
adverts and tobacco taxation.

  SMOKING · ADULTS · EDUCATION · HEALTH MONITORING · GERMANY

Introduction
In industrialised countries and a growing number of 
emerging nations, smoking is the single most impor-
tant preventable health risk and the leading cause of 
premature death. Globally, tobacco consumption is 
responsible for around five million deaths annually; 
including the deaths caused by the effects of passive 
smoking, this figure rises to nearly six million [1, 2]. 
Estimates for Germany reckon with around 121,000 
smoking-related deaths in 2013, a 13.5% share of all 
deaths [3]. Smoking contributes to cardiovascular dis-
eases, respiratory diseases, and cancer, among other 
illnesses [4]. 

Over the past twenty years, Germany has imple-
mented numerous measures to reduce the population’s 
consumption of tobacco. Most importantly, between 

2002 and 2005, the country significantly increased the 
tax on tobacco products. Further important steps 
included legislation to protect people from passive 
smoking at work, the prohibition of selling tobacco to 
people under the age of 18, restrictions on tobacco adver-
tising, and federal and state legislation for the protection 
of non-smokers [5]. Since May 2016, labels on cigarette 
packs that combine a written warning with what are 
known as shock pictures have been manda tory in Ger-
many. These must cover 65% of the area on the front 
and back of cigarette packs. Moreover, laws in Germany 
regulate the sale and consumption of electronic inhala-
tion products. These measures were accompanied by 
the national health target for reducing tobacco consump-
tion, an initiative that began in 2003, was evaluated in 
2009, and was finally updated in 2015 [6, 7]. Furthermore, 
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in the context of the country’s sustainability strategy, 
Germany is striving to reduce the share of smokers in 
the population [8]. At the international level, the WHO’s 
Framework Convention on Tobacco Control (FCTC) came 
into effect on 2005 as the first global health agreement, 
which has since been implemented by most countries, 
including Germany [3, 9]. 

Indicator 
In the GEDA 2014/2015-EHIS questionnaire, the relevant 
question to measure smoking status is: ‘Do you smoke?’ 
(answer categories: ‘yes, daily’, ‘yes, occasionally’, ‘no, not 
any more’, ‘I have never smoked’). Based on these answer 
categories, the survey subsequently distinguishes between 
current smokers (daily or occasionally), former smokers, 
and non-smokers. Previous health surveys determined 
smoker status in a similar way, which makes it possible 
to draw conclusions about developments over time and 
trends [10, 11]. The results are stratified according to gen-
der, age, education, and, for current smokers, according 
to gender and federal state.

The analyses are based on the data received from 
23,960 respondents aged 18 and above (13,108 women, 
10,852 men) with valid answers on smoking status. Cal-
culations were carried out using a weighting factor that 
corrects for deviations within the sample from the Ger-
man population structure (as of 31 December 2014) with 
regard to gender, age, district type, and education. The 
International Standard Classification of Education (ISCED) 
was used to ensure that the responses provided on edu-
cational levels were comparable [12]. A detailed descrip-
tion of the methodology applied in the GEDA 2014/2015-

EHIS study can be found in the article German Health 
Update – New data for Germany and Europe in issue 
1/2017 of the Journal of Health Monitoring.

Results and discussion
Currently, 20.8% of women and 27.0% of men in Germa-
ny smoke at least occasionally (Table 1 and Table 2). 
52.6% of women and 38.0% of men have never smoked. 
Among both genders, the share of current smokers is 
highest in the younger age groups. The percentage of 
male smokers begins to drop at the age of 45. A signifi-
cant drop in the percentage of female smokers does not 
occur until age 65. Among both genders, smoking is far 
less widespread in the groups with higher levels of edu-
cation than those with lower levels. With the exception 
of the 65-plus age group, where no significant differ ences 
regarding the educational level appear, this clear link 
between smoking and education is evident across all oth-
er age groups. Moreover regional differences exist in the 
percentage of smokers in the population. The percentage 
of male smokers is highest in Saxony-Anhalt and lowest 
in Bavaria. The percentage of female smokers is lowest 
in Saxony and highest in Bremen. The percentage of 
smokers tends to be higher in the north than in the south, 
higher in the east than in the west, and higher in the  
federal city-states than in the territorial federal states  
(Figure 1). In EU member state comparison, Germany is 
in the middle third for female smoking prevalence and 
the lower third for male smoking prevalence. A more 
detailed description of the German results in European 
perspective is included in the article Health-related 
be haviour in Europe - a comparison of selected indicators 

   
GEDA 2014/2015-EHIS
Data holder: Robert Koch Institute

Aims: To provide reliable informa tion 
about the population’s health status, 
health-related behaviour and health care  
in Germany, with the possibility of a  
European comparison 

Method: Questionnaires completed on 
paper or online

Population: People aged 18 years and above 
with permanent residency in Germany

Sampling: Registry office sample; randomly 
selected individuals from 301 communities 
in Germany were invited to participate

Participants: 24,016 people (13,144 women; 
10,872 men)

Response rate: 26.9%

Study period: November 2014 - July 2015

Data protection: This study was undertaken 
in strict accordance with the data protection 
regulations set out in the German Federal 
Data Protection Act and was approved by 
the German Federal Commissioner for Data 
Protection and Freedom of Information.  
Participation in the study was voluntary. 
The participants were fully informed about 
the study’s aims and content, and about 
data protection. All participants provided 
written informed consent.

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

http://www.geda-studie.de/
http://www.rki.de/EN/Content/Health_Monitoring/Health_Reporting/GBEDownloadsJ/ConceptsMethods_en/JoHM_2017_01_health_situation7.pdf?__blob=publicationFile
http://www.rki.de/EN/Content/Health_Monitoring/Health_Reporting/GBEDownloadsJ/ConceptsMethods_en/JoHM_2017_01_health_situation7.pdf?__blob=publicationFile
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Table 1 
Smoker status among women according to 

 age and educational status (n=13,108)  
Source: GEDA 2014/2015-EHIS

21% of women and 27% of 
men aged 18 and over smoke 
at least occasionally.

for Germany and the European Union in this issue of the 
Journal of Health Monitoring [13]. Data from previous 
Robert Koch Institute (RKI) health surveys reveals that, 
among the adult population, the percentage of female 
smokers has dropped by a good eight percentage points 
and of male smokers by a good eleven percentage points 
since 2003 [14]. Other surveys, such as the micro census 
and the Epidemiological Survey of Substance Abuse 
(ESA), also indicate a decline in the number of adult 
smokers [15, 16]. Most noteworthy is that ever fewer ado-
lescents are taking up smoking. According to data from 
the Federal Centre for Health Education, the percentage 

of 12- to 17-year-old girls who smoke at least occasional-
ly declined from 23% to 8% between 2004 and 2015, and 
among boys in the same age group from 24% to 8% [17]. 
Results from the RKI’s German Health Interview and 
Examination Survey for Children and Adolescents (KiGGS) 
[18, 19] and the international Health Behaviour in School-
aged Children (HBSC) survey [20] equally indicate a clear 
decline in the prevalence of smoking among adolescents. 
The impact of the increased use of electronic inhalation 
products (e-cigarettes) and the entry of the large tobacco 
corporations into this market remains to be seen. For 
those engaged in tobacco prevention, the damaging or 

Women Smokers (daily or occasionally) Former smokers Non-smokers

% (95% CI) % (95% CI) % (95% CI)

Women total 20.8 (19.9-21.7) 26.6 (25.6-27.6) 52.6 (51.4-53.8)

18-29 Years 28.4 (26.3-30.7) 15.9 (13.9-18.0) 55.7 (53.0-58.4)
Low education 34.7 (28.6-41.4) 16.7 (12.2-22.6) 48.5 (42.2-54.9)
Medium education 28.3 (25.5-31.2) 15.7 (13.4-18.3) 56.1 (52.8-59.2)
High education 19.5 (15.8-23.8) 15.6 (12.2-19.8) 64.9 (59.6-69.8)

30-44 Years 26.9 (24.8-29.1) 27.0 (24.9-29.1) 46.1 (43.9-48.4)
Low education 37.0 (30.5-44.0) 24.0 (18.0-31.2) 39.0 (32.4-46.1)
Medium education 29.8 (27.0-32.8) 27.1 (24.6-29.8) 43.0 (40.2-46.0)
High education 14.2 (11.9-17.0) 28.5 (25.1-32.1) 57.3 (53.2-61.3)

45-64 Years 24.2 (22.8-25.6) 32.4 (30.8-34.0) 43.4 (41.6-45.2)
Low education 29.8 (25.8-34.1) 30.6 (26.8-34.6) 39.7 (35.4-44.0)
Medium education 25.3 (23.5-27.2) 32.8 (30.8-34.9) 41.8 (39.6-44.1)
High education 15.1 (13.3-17.2) 32.7 (30.3-35.3) 52.1 (49.4-54.8)

≥ 65 Years 6.8 (5.8-7.9) 24.9 (22.9-27.0) 68.3 (65.9-70.6)
Low education 5.9 (4.6-7.5) 20.1 (17.4-23.0) 74.0 (70.9-76.9)
Medium education 7.5 (6.1-9.2) 28.3 (25.2-31.5) 64.2 (60.7-67.7)
High education 5.9 (4.0-8.5) 29.4 (24.7-34.6) 64.7 (59.3-69.8)

Total (women and men) 23.8 (23.1-24.6) 30.7 (29.9-31.5) 45.5 (44.6-46.4)

CI=confidence interval
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Since 2003, the share of 
smokers in the German  
population has decreased.

beneficial effects regarding smoking cessation of this 
group of products remains a highly controversial issue [21]. 

In spite of Germany’s progress in tobacco prevention 
policy, much room remains for further progress in 
numerous fields. Out of the 35 countries assessed in the 
tobacco control scale, which compares countries with 

regard to their efforts in tobacco prevention policy, Ger-
many currently ranks second to last [22]. Germany there-
fore has great potential for improvement, in particular 
concerning taxation, smoke-free areas, bans on adver-
tising, prevention campaigns, and providing people with 
support to quit tobacco.

Table 2 
Smoker status among men according to 

age and educational status  
(n=10,852)  

Source: GEDA 2014/2015-EHIS

Men Smokers (daily or occasionally) Former smokers Non-smokers

% (95% CI) % (95% CI) % (95% CI)

Men total 27.0 (25.9-28.1) 35.0 (34.0-36.1) 38.0 (36.9-39.1)

18-29 Years 35.1 (32.1-38.3) 12.3 (10.4-14.5) 52.6 (49.4-55.7)
Low education 40.6 (33.7-47.9) 14.8 (10.6-20.2) 44.6 (37.8-51.6)
Medium education 34.5 (30.8-38.4) 11.8 (9.6-14.5) 53.7 (50.0-57.3)
High education 27.4 (22.0-33.6) 9.9 (7.0-13.8) 62.7 (56.2-68.7)

30-44 Years 35.7 (33.2-38.3) 28.3 (25.9-30.8) 36.0 (33.5-38.6)
Low education 48.1 (40.4-56.0) 23.1 (16.9-30.8) 28.7 (21.9-36.7)
Medium education 37.6 (34.2-41.1) 31.4 (28.1-35.0) 31.0 (27.7-34.5)
High education 26.4 (23.2-30.0) 24.8 (21.6-28.4) 48.7 (44.9-52.5)

45-64 Years 28.3 (26.7-30.1) 37.8 (36.1-39.6) 33.8 (32.2-35.6)
Low education 37.5 (32.6-42.7) 36.5 (31.0-42.4) 26.0 (21.5-31.0)
Medium education 31.5 (29.1-34.0) 38.6 (36.0-41.3) 29.9 (27.5-32.5)
High education 19.4 (17.4-21.6) 36.4 (33.8-39.2) 44.2 (41.4-46.9)

≥ 65 Years 9.2 (8.0-10.4) 55.5 (53.2-57.7) 35.4 (33.3-37.5)
Low education 8.6 (5.9-12.2) 54.2 (48.6-59.7) 37.2 (32.1-42.6)
Medium education 9.3 (7.6-11.3) 56.5 (53.2-59.7) 34.2 (31.3-37.3)
High education 9.3 (7.6-11.3) 53.8 (50.4-57.1) 36.9 (33.9-40.0)

Total (women and men) 23.8 (23.1-24.6) 30.7 (29.9-31.5) 45.5 (44.6-46.4)

CI=confidence interval



Journal of Health Monitoring

Journal of Health Monitoring 2017 2(2)

FACT SHEET

61

Smoking among adults in Germany

Among both women and 
men, smoking is much more 
widespread in groups with 
lower levels of education.

Among both genders, the 
share of current smokers is 
highest in the younger age 
groups.

Figure 1 
Current smokers according  

to gender and German federal state  
(n=13,108 women; n=10,852 men)  

Source: GEDA 2014/2015-EHIS

i

29.8 (27.0-32.6)

31.7 (24.8-39.5)

30.5 (28.0-33.1)

30.2 (26.0-34.9)

25.5 (21.4-30.0)

29.8 (25.1-34.9)

24.0 (21.7-26.4)

24.7 (22.2-27.5)

23.7 (20.0-27.9)

25.7 (21.0-31.0)

24.2 (20.8-27.9)

29.4 (26.9-32.0)

27.0 (23.5-30.9)

31.2 (25.8-37.3)

30.1 (24.3-36.5)

27.2 (21.5-33.8)

Men

0% 50%

23.2 (21.0-25.4)

24.6 (19.4-30.6)

21.6 (17.5-26.4)

22.6 (19.2-26.4)

16.7 (14.5-19.2)

20.1 (17.2-23.3)

18.0 (15.7-20.7)

19.6 (17.2-22.3)

21.5 (18.5-24.8)

22.7 (19.3-26.5)

20.6 (16.9-24.7)

22.3 (20.6-24.1)

20.7 (18.2-23.4)

25.1 (20.6-30.3)

20.6 (16.5-25.3)

23.7 (19.5-28.5)

Women

95% confidence interval in parentheses

http://www.gbe-bund.de/gbe10/i?i=746:20746E


Journal of Health Monitoring

Journal of Health Monitoring 2017 2(2)

FACT SHEET

62

Smoking among adults in Germany

References 
1. Jha P, Peto R (2014) Global Effects of Smoking, of Quitting, and 

of Taxing Tobacco. New England Journal of Medicine 370(1):60-68

2. World Health Organization (2015) Tobacco. Fact Sheet No. 339. 
http://www.who.int/mediacentre/factsheets/fs339/en/  
(As at 10.08.2015)

3. Deutsches Krebsforschungszentrum (Hrsg) (2015) Tabakatlas 
Deutschland 2015. Pabst Science Publishers, Lengerich

4. U.S. Department of Health and Human Services (2014) The 
health consequences of smoking-50 years of progress. A report 
of the Surgeon General. U.S. Department of Health and Human 
Services, Centers for Disease Control and Prevention, National 
Center for Chronic Disease Prevention and Health Promotion, 
Office on Smoking and Health, Atlanta

5. Kuntz B, Zeiher J, Lampert T (2017) Tabak - Zahlen und Fakten 
zum Konsum. In: Deutsche Hauptstelle für Suchtfragen e.V. 
(Hrsg) DHS Jahrbuch Sucht 2016. Pabst, Lengerich, S. 51-84

6. Kröger C, Mons U, Klärs G et al. (2010) Evaluation des Gesund-
heitsziels „Tabakkonsum reduzieren“. Bundesgesundheitsbl - 
Gesundheitsforsch - Gesundheitsschutz 53(2):91-102

7. Bundesministerium für Gesundheit (2015) Nationales Gesund-
heitsziel Tabakkonsum reduzieren. Bundesministerium für 
Gesundheit, Berlin

8. Bundesregierung (Hrsg) (2017) Deutsche Nachhaltigkeitsstrate-
gie. Neuauflage 2016.  
https://www.bundesregierung.de/Webs/Breg/EN/Issues/Sus-
tainability/_node.html;jsessionid=B55FFEA6F4DBDF5A3A185E-
CA74AD051B.s4t1 (As at 23.02.2017)

9. Deutsches Krebsforschungszentrum (2011) Das Rahmenüber-
einkommen der WHO zur Eindämmung des Tabakgebrauchs: 
WHO Framework Convention on Tobacco Control (FCTC). 
Deutsches Krebsforschungszentrum, Heidelberg

10. Kuntz B, Zeiher J, Lampert T (2016) Tabak - Zahlen und Fakten 
zum Konsum. In: Deutsche Hauptstelle für Suchtfragen e.V. 
(Hrsg) Jahrbuch Sucht 2016. Pabst, Lengerich, S. 55-87

11. Lampert T, Burger M (2005) Distribution and patterns of tobacco 
consumption in Germany. Bundesgesundheitsbl - Gesundheits-
forsch - Gesundheitsschutz 48(11):1231-1241

12. Eurostat (2016) International standard classification of education 
(ISCED).  
http://ec.europa.eu/eurostat/statistics-explained/index.php/
Glossary:International_standard_classification_of_educa-
tion_%28ISCED%29 (As at 13.01.2017)

13. Lange C, Finger JD (2017) Health-related behaviour in Europe –  
A comparison of selected indicators for Germany and the Euro-
pean Union. Journal of Health Monitoring 2(2): 3-19  
http://www.rki.de/journalhealthmonitoring-en

14. Robert Koch-Institut (Hrsg) (2014) Daten und Fakten: Ergebnisse 
der Studie »Gesundheit in Deutschland aktuell 2012« Beiträge 
zur Gesundheitsberichterstattung des Bundes. Robert Koch-Insti-
tut, Berlin  
http://edoc.rki.de/documents/rki_fv/recJuHnzacx8A/PDF/28G-
sWuNtFjVqY.pdf (As at 23.02.2017)

15. Gomes de Matos E, Atzendorf J, Kraus L et al. (2016) Substanz-
konsum in der Allgemeinbevölkerung in Deutschland. SUCHT 
62(5):271-281

16. Statistisches Bundesamt (Hrsg) (2014) Verteilung der Bevölker-
ung nach ihrem Rauchverhalten in Prozent. Mikrozensus 2003-
2013 (Eigene Auswahl und Aufbereitung der Daten).  
http://www.gbe-bund.de (As at 19.01.2015)

17. Orth B (2016) Die Drogenaffinität Jugendlicher in der Bundesre-
publik Deutschland 2015. Rauchen, Alkoholkonsum und Konsum 
illegaler Drogen: aktuelle Verbreitung und Trends. 
BZgA-Forschungsbericht. Bundeszentrale für gesundheitliche 
Aufklärung, Köln

18. Lampert T, Kuntz B, KiGGS Study Group (2014) Tabak- und Alko-
holkonsum bei 11- bis 17-jährigen Jugendlichen. Ergebnisse der 
KiGGS-Studie – Erste Folgebefragung (KiGGS Welle 1). Bundes-
gesundheitsbl - Gesundheitsforsch - Gesundheitsschutz 
57(7):830-839 
http://edoc.rki.de/oa/articles/reAq3DgSjnNxU/PDF/23aKgb-
9SIyu2.pdf (As at 23.02.2017)

19. Kuntz B, Lampert T (2016) Smoking and passive smoke exposure 
among adolescents in Germany. Prevalence, trends over time, 
and differences between social groups. Deutsches Ärzteblatt 
International 113(3):23-30

20. Moor I, Schumann N, Hoffmann L et al. (2016) Tabak, Alkohol- 
und Cannabiskonsum im Jugendalter. In: Bilz L, Sudeck G, 
Bucksch J et al. (Hrsg) Schule und Gesundheit. Ergebnisse des 
WHO-Jugendgesundheitssurveys “Health Behaviour in School-
aged Children”. Beltz Juventa, Weinheim, P. 65-83

21. Eichler M, Blettner M, Singer S (2016) Nutzung elektronischer 
Zigaretten. Deutsches Ärzteblatt International 113(50):847-854

22. Joossens L, Raw M (2017) The tobacco control scale 2016 in 
Europe. Association of European Cancer Leagues (ECL), Brussels

https://www.bundesregierung.de/Webs/Breg/EN/Issues/Sustainability/_node.html;jsessionid=B55FFEA6F4DBDF5A3A185ECA74AD051B.s4t1
https://www.bundesregierung.de/Webs/Breg/EN/Issues/Sustainability/_node.html;jsessionid=B55FFEA6F4DBDF5A3A185ECA74AD051B.s4t1
https://www.bundesregierung.de/Webs/Breg/EN/Issues/Sustainability/_node.html;jsessionid=B55FFEA6F4DBDF5A3A185ECA74AD051B.s4t1
http://ec.europa.eu/eurostat/statistics-explained/index.php/Glossary:International_standard_classification_of_education_%28ISCED%29
http://ec.europa.eu/eurostat/statistics-explained/index.php/Glossary:International_standard_classification_of_education_%28ISCED%29
http://ec.europa.eu/eurostat/statistics-explained/index.php/Glossary:International_standard_classification_of_education_%28ISCED%29
http://edoc.rki.de/documents/rki_fv/recJuHnzacx8A/PDF/28GsWuNtFjVqY.pdf
http://edoc.rki.de/documents/rki_fv/recJuHnzacx8A/PDF/28GsWuNtFjVqY.pdf
http://www.gbe-bund.de
http://edoc.rki.de/oa/articles/reAq3DgSjnNxU/PDF/23aKgb9SIyu2.pdf
http://edoc.rki.de/oa/articles/reAq3DgSjnNxU/PDF/23aKgb9SIyu2.pdf
http://www.who.int/mediacentre/factsheets/fs339/en/
http://www.rki.de/EN/Content/Health_Monitoring/JoHM_en/JoHM_en_node.html


Journal of Health Monitoring

Journal of Health Monitoring 2017 2(2)

FACT SHEET

63

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

Smoking among adults in Germany

Imprint
 
Journal of Health Monitoring

Author details
Robert Koch Institute
Department for Epidemiology and Health Monitoring, Berlin, 
Germany

Corresponding author
Johannes Zeiher
Robert Koch Institute
Department for Epidemiology and Health Monitoring
General-Pape-Str. 62–66
D-12101 Berlin, Germany
E-mail: ZeiherJ@rki.de

Conflicts of interest
The authors declared no conflicts of interest.

Funding 
The GEDA study was funded by the Robert Koch Institute and the 
German Federal Ministry of Health.

Note  
External contributions do not necessarily reflect the opinions of the 
Robert Koch Institute.

Publisher
Robert Koch Institute
Nordufer 20 
D-13353 Berlin, Germany

Editors
Susanne Bartig, Johanna Gutsche, Dr. Franziska Prütz,  
Martina Rabenberg, Alexander Rommel, Dr. Anke-Christine Saß, 
Stefanie Seeling, Martin Thißen, Dr. Thomas Ziese
Robert Koch Institute
Department for Epidemiology and Health Monitoring
General-Pape-Str. 62–66
D-12101 Berlin
Phone: +49 (0)30-18 754-3400
E-mail: healthmonitoring@rki.de
www.rki.de/journalhealthmonitoring-en

Typesetting
Gisela Dugnus, Alexander Krönke, Kerstin Möllerke

Translation
Simon Phillips/Tim Jack

Please cite this publication as 
Zeiher J, Kuntz B, Lange C (2017) Smoking among adults in Germany. 
Journal of Health Monitoring 2(2):57–63.  
DOI 10.17886/RKI-GBE-2017-043

ISSN 2511-2708

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

https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://www.rki.de/journalhealthmonitoring-en
https://creativecommons.org/licenses/by/4.0/


Journal of Health Monitoring Alcohol consumption among adults in Germany: risky drinking levels

Journal of Health Monitoring 2017 2(2)

FACT SHEET

64

Alcohol consumption among adults in Germany:  
risky drinking levels

Abstract
Consuming harmful amounts of alcohol is considered a contributing factor in over 200 diseases. Women who 
drink over 10 g and men who drink more than 20 g of pure alcohol daily are already consuming risky amounts. 
According to GEDA 2014/2015-EHIS data, 13.8% of women and 18.2% of men consume risky amounts of alcohol 
at least weekly. The consumption of potentially dangerous levels of alcohol is most widespread in the 45-64 age 
group. Across all age groups, the prevalence of risky alcohol consumption patterns is higher among highly 
educated women compared to women with a lower level of education. For men, this pattern only appears in 
those aged 65 and over. Preventive measures including social and environmental interventions and responsible 
drinking campaigns should contribute to further reducing risky alcohol consumption among the population.

  ALCOHOL · RISKY CONSUMPTION · ADULTS · HEALTH MONITORING · GERMANY

Introduction
Alcohol is a potentially addictive psychoactive substance. 
Consuming harmful levels of alcohol is considered a 
contributing factor to over 200 diseases; globally, it is 
among the five key risk factors for disease, impairment 
and death [1]. In addition, to the impacts harmful 
amounts of alcohol can potentially have on a person’s 
health, the World Health Organization (WHO) also high-
lights the socioeconomic costs for individuals who drink 
and the consequences for others and society in general 
[1]. For society, the consequences of people consuming 
harmful levels of alcohol include the direct costs to the 
health system, as well as the costs related to the loss of 
productivity and immaterial costs such as the loss of 
quality of life. In Germany, alcohol consumption is esti-

mated to cost the economy around EUR 40 billion annu-
ally, with around one quarter of this sum being spent 
directly on the health care system [2, 3]. To reduce harm-
ful levels of consumption among the population, the 
WHO has developed global and European strategies [4, 
5]. In its Global Action Plan for the Prevention and Con-
trol of Non-communicable Diseases, the WHO aims to 
reduce risky consumption by 10 percent by 2025 (with 
2010 as a baseline) [6]. Germany’s national health target 
‘Reduce alcohol consumption’, initially published in 2015, 
is in part based on the WHO approach [7]. Statistics for 
alcohol consumption and trend analyses show alcohol 
consumption is on the decline in Germany [8]. Nonethe-
less, this fundamentally positive development cannot 
conceal the fact that per capita alcohol consumption in 
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Germany remains far higher than the average of EU 
member states [9] and that Germany’s efforts to imple-
ment regulatory measures to reduce harmful levels of 
drinking are far more tentative than the EU average [10]. 

Indicator
The consumption of risky amounts of alcohol (risky con-
sumption) is a consumption pattern that implies an 
increased risk for physical and mental health. 10-12 g of 
pure alcohol daily for women and 20-24 g for men [11, 
12] is considered the limit beyond which alcohol poses 
a health risk. To survey the frequency and amounts of 
alcohol being consumed [13] the German Health Update 
2014/2015-EHIS (GEDA 2014/2015-EHIS) survey applied 
an instrument from the European Health Interview Sur-
vey (EHIS). Based on the Alcohol Use Disorder Identifi-
cation Test – Consumption Questions (AUDIT-C) [14], 
the EHIS instrument first ascertains the frequency of 
alcohol consumption during the past twelve months and 
then differentiates this information according to the 
number of standard drinks consumed on weekdays 
(Monday to Thursday) and weekends (Friday to Sunday). 
This information makes it possible to define the amount 
of pure alcohol consumed per day among those who 
drink every week, as well as the share of people who 
drink more (or less) than the defined threshold values 
(consumption of over 10 g of pure alcohol daily for wom-
en and over 20 g for men) (the categories are: risky con-
sumption and non-risky consumption). Moreover, the 
questionnaire registers the number of people who nev-
er drink alcohol or who did not drink alcohol during the 
past 12 months (category non-drinkers), as well as those, 

who do not drink alcohol every week (category non-week-
ly consumption). The results are stratified according to 
gender, age and education and, for risky consumption, 
according to gender and federal state. A statistically sig-
nificant difference between groups is assumed where 
confidence intervals do not overlap.

The analyses are based on the data received from 
23,561 participants aged 18 and above (12,913 women 
and 10,648 men) who provided valid responses on alco-
hol consumption. Calculations are weighted to account 
for disparities between the sample and the overall pop-
ulation structure (as of 31 December 2014) with regard 
to gender, age, type of municipality and education. The 
type of municipality category reflects the degree of 
urbanisation and corresponds to the regional distribu-
tion in Germany. To ensure comparability of answers, 
the International Standard Classification of Education 
(ISCED) was used [15]. A detailed description of the 
methodology employed in GEDA 2014/15-EHIS is 
included in German Health Update – New data for Ger-
many and Europe in issue 1/2017 of the Journal of 
Health Monitoring.

Results and discussion
16.9% of women and 10.3% of men never drink alcohol. 
13.8% of women and 18.2% of men drink risky amounts 
of alcohol at least weekly. Consuming risky amounts of 
alcohol is therefore significantly more widespread among 
men than women. When data are stratified according to 
age groups, the prevalence is highest among the 45- to 
64-year-olds (17.2% of women and 21.7% of men, Table 1 
and Table 2). With the exception of the 30-44 age group, 
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in strict accordance with the data protection 
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Data Protection Act and was approved by 
the German Federal Commissioner for Data 
Protection and Freedom of Information.  
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The participants were fully informed about 
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data protection. All participants provided 
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the prevalence of risky consumption is higher among 
highly educated women than among those with lower 
levels of education. Results from the German Health 
Interview and Examination Survey for Adults (DEGS1) 
[8] and further international surveys [16, 17] provide sim-
ilar findings. For highly educated men over 65, the same 
pattern of higher rates of risky consumption is shown 
as among women. In the 18-64 age group, no notable 
association between education and risky consumption 
exists. The prevalence of risky levels of consumption in 
each of the federal states shows no notable differences 
to the average prevalence across Germany. Among men, 

the share of those who consume risky amounts of alco-
hol is lowest in Schleswig-Holstein (14.7%). With over 
22%, this share is significantly higher in Berlin, Saxony 
and Thuringia. The prevalence of risky levels of consump-
tion among women is significantly higher in Hamburg 
(16.7%) than in Brandenburg (9.4%) (Figure 1). 

Instruments  such as the index used in GEDA 
2014/2015-EHIS (based on the EHIS instrument) to 
measure frequency and amounts of alcohol consumed 
rely on the self-assessment of interviewees, whereby 
memory, the correct judgement of glass sizes, as well 
as social pressure to give certain answers (known as 

Table 1 
Alcohol consumption among women according 

to age and educational status (n=12,913)  
Source: GEDA 2014/2015-EHIS

14% of women and 18%  
of men drink harmfully high 
levels of alcohol. Women Non-drinkers  Non-weekly consumption Non-risky consumption  Risky consumption 

% (95% CI) % (95% CI) % (95% CI) % (95% CI)

Women total 16.9 (15.9-17.8) 47.1 (45.9-48.4) 22.2 (21.2-23.1) 13.8 (13.0-14.7)

18-29 Years 15.0 (12.8-17.4) 56.9 (54.1-59.6) 15.3 (13.6-17.3) 12.8 (11.1-14.7)
Low education 26.5 (20.4-33.6) 55.5 (48.6-62.2) 8.9 (5.9-13.4) 9.1 (6.1-13.4)
Medium education 11.7 (9.6-14.2) 59.7 (56.6-62.7) 15.5 (13.3-18.0) 13.1 (11.0-15.5)
High education 10.7 (7.9-14.2) 47.5 (42.4-52.7) 24.4 (20.1-29.2) 17.4 (14.0-21.4)

30-44 Years 16.5 (14.8-18.3) 52.0 (49.8-54.3) 20.5 (18.6-22.4) 11.0 (9.5-12.8)
Low education 27.8 (21.6-35.0) 53.1 (45.9-60.2) 11.4 (7.7-16.6) 7.7 (4.5-12.7)
Medium education 15.0 (12.9-17.4) 54.1 (51.1-56.9) 20.3 (17.9-22.9) 10.6 (8.9-12.7)
High education 13.6 (11.6-15.9) 46.7 (43.5-50.0) 25.8 (22.9-28.8) 13.9 (11.2-17.2)

45-64 Years 12.5 (11.5-13.7) 44.2 (42.5-45.9) 26.1 (24.7-27.6) 17.2 (15.9-18.6)
Low education 21.5 (18.0-25.3) 45.0 (40.4-49.6) 22.1 (18.1-26.5) 11.5 (8.9-14.7)
Medium education 11.5 (10.2-13.0) 46.6 (44.5-48.7) 25.5 (23.7-27.4) 16.3 (14.7-18.1)
High education 7.9 (6.5-9.6) 35.4 (32.7-38.1) 31.5 (28.8-34.2) 25.3 (22.8-28.0)

≥ 65 Years 24.3 (22.3-26.4) 40.9 (38.8-43.1) 22.5 (20.6-24.5) 12.2 (10.7-13.9)
Low education 32.1 (28.7-35.6) 41.2 (37.6-44.8) 18.0 (15.2-21.2) 8.8 (6.9-11.1)
Medium education 19.5 (17.0-22.2) 41.6 (38.3-45.1) 25.6 (22.8-28.5) 13.3 (11.2-15.9)
High education 17.4 (12.9-23.1) 35.9 (31.1-41.1) 25.3 (21.2-30.0) 21.3 (17.7-25.5)

Total (women and men) 13.7 (13.0-14.4) 38.9 (38.0-39.8) 31.4 (30.6-32.3) 16.0 (15.3-16.6)

CI=confidence interval



Journal of Health Monitoring Alcohol consumption among adults in Germany: risky drinking levels

Journal of Health Monitoring 2017 2(2)

FACT SHEET

67

social desirability bias) may all influence results. Con-
suming larger amounts of alcohol on one occasion, 
otherwise referred to as heavy episodic drinking, is 
another risky form of alcohol consumption; however, 
this behaviour is not considered in this article. Specific 
analysis of heavy episodic drinking can be found on the 
Fact sheet Alcohol consumption among adults in Ger-
many: heavy episodic drinking. As the survey tool and 
indicator are no longer the same as in previous GEDA 
survey waves, no conclusions can be drawn concerning 
trends. Results from other surveys, however, can help 
contextualise the results. According to data from the 

Epidemiological Survey of Substance Abuse 2015 for 
the 18-64 age group, 13.4% of women and 17.0% of 
men reported drinking risky amounts of alcohol during 
the past 30 days (consumption of over 12 g of pure 
alcohol daily for women and over 24 g for men) [18]. 
According to DEGS1 results, 13.1% of women and 18.5% 
of men in the 18-79 age group reported drinking over 
10 g (women) and 20 g (men) of pure alcohol per day 
on average during the past four weeks [8]. The associ-
ation between social status and alcohol consumption, 
which the survey analysed, is comparable to the results 
suggested by GEDA data. Even though the corresponding The prevalence of risky  

alcohol consumption is  
highest for women and men 
in the 45-64 age group  
(17% of women, 22% of men).

Table 2 
Alcohol consumption among men according to 

age and educational status (n=10,648) 
Source: GEDA 2014/2015-EHIS

Men Non-drinkers Non-weekly consumption Non-risky consumption  Risky consumption 

% (95% CI) % (95% CI) % (95% CI) % (95% CI)

Men total 10.3 (9.6-11.2) 30.3 (29.2-31.5) 41.1 (39.8-42.5) 18.2 (17.3-19.1)

18-29 Years 10.5 (8.5-12.8) 39.2 (36.1-42.4) 33.1 (30.1-36.2) 17.3 (15.2-19.6)
Low education 14.1 (9.9-19.7) 43.2 (36.4-50.3) 24.3 (18.7-30.9) 18.4 (13.4-24.9)
Medium education 10.1 (7.9-12.7) 39.0 (35.4-42.6) 33.4 (29.8-37.2) 17.6 (15.1-20.4)
High education 5.4 (3.0-9.4) 33.5 (28.2-39.2) 47.3 (41.3-53.4) 13.8 (10.2-18.4)

30-44 Years 9.4 (7.9-11.1) 36.9 (34.3-39.5) 40.3 (37.7-42.8) 13.5 (11.8-15.4)
Low education 22.8 (16.5-30.8) 33.5 (26.1-41.8) 26.8 (20.1-34.6) 16.9 (11.6-23.9)
Medium education 8.6 (6.7-10.9) 40.1 (36.4-44.0) 38.5 (34.9-42.2) 12.8 (10.5-15.5)
High education 5.4 (3.9-7.4) 32.1 (28.6-35.8) 49.6 (45.8-53.4) 13.0 (10.6-15.8)

45-64 Years 10.0 (9.0-11.1) 25.3 (23.7-27.0) 43.0 (41.1-44.9) 21.7 (20.2-23.3)
Low education 16.5 (12.8-21.0) 31.2 (26.6-36.1) 30.9 (25.9-36.4) 21.4 (17.7-25.7)
Medium education 11.0 (9.6-12.6) 26.5 (24.2-28.9) 41.7 (39.0-44.4) 20.9 (18.6-23.3)
High education 6.1 (4.9-7.4) 21.1 (19.0-23.4) 49.4 (46.6-52.3) 23.4 (21.3-25.5)

≥ 65 Years 11.8 (10.4-13.4) 24.6 (22.6-26.8) 45.6 (43.3-47.8) 17.9 (16.4-19.6)
Low education 17.3 (13.9-21.3) 30.1 (25.3-35.3) 39.6 (34.2-45.3) 13.0 (9.4-17.7)
Medium education 13.3 (11.2-15.9) 24.6 (21.7-27.8) 45.2 (41.9-48.5) 16.8 (14.5-19.4)
High education 7.0 (5.6-8.7) 21.9 (19.4-24.7) 49.0 (45.9-52.1) 22.1 (19.6-24.8)

Total (women and men) 13.7 (13.0-14.4) 38.9 (38.0-39.8) 31.4 (30.6-32.3) 16.0 (15.3-16.6)

CI=confidence interval
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survey indicators are not entirely congruent, the results 
are of the same magnitude: around one in seven women 
and nearly one in five men consume amounts of alco-
hol that increase the risk of negative impacts on health. 
Public policies with the purpose of reducing alcohol 
consumption are therefore as important as publicly 

advocating responsible drinking. Through its campaign 
‘Kenn dein Limit – Bewusst genießen, im Limit bleiben’ 
(Respect your limits – enjoy responsibly and stay below 
the limit), the Federal Centre for Health Education 
offers information on low-risk forms of drinking 
(https://www.kenn-dein-limit.de/).

Rates of risky alcohol  
consumption are higher 
among highly educated 
women than among those 
with a lower level of  
education, with the same 
applying to men aged over 65.

Figure 1 
Risky alcohol consumption according  

to gender and federal state  
(n=12,913 women; n=10,648 men)  

Source: GEDA 2014/2015-EHIS
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Alcohol consumption among adults in Germany:  
heavy episodic drinking

Abstract
Consuming harmful amounts of alcohol is considered a contributing factor in over 200 diseases. Heavy episodic 
drinking is a particularly risky drinking pattern, with possible consequences such as acute alcohol intoxication, 
injuries and violence. GEDA 2014/2015-EHIS defines heavy episodic drinking as the consumption of six or more 
alcoholic beverages on one occasion at least once per month. 24.9% of women and 42.6% of men show this 
drinking pattern at least once per month. Regular heavy episodic drinking is most common among 18- to 29-year-
olds. The prevalence of heavy episodic drinking among highly educated women (all age groups) and men (aged 
over 45) is lower than it is among those with lower levels of education. The prevention of harmful levels of alcohol 
consumption requires measures including social and environmental interventions as well as targeting the 
individual behaviour which are focused on young adults as well as the diverse drinking patterns seen among 
groups with different levels of education.

  ALCOHOL · HEAVY EPISODIC DRINKING · ADULTS · HEALTH MONITORING · GERMANY

Introduction
Alcohol is a potentially addictive psychoactive substance. 
Consuming harmful levels of alcohol is considered a 
contributing factor to over 200 diseases; globally, it is 
among the five key risk factors for disease, impairment 
and death [1]. In addition, to the impacts harmful 
amounts of alcohol can potentially have on a person’s 
health, the World Health Organization (WHO) also high-
lights the socioeconomic costs for individuals who drink 
and the consequences for others and society in general 
[1]. For society, the consequences of people consuming 
harmful levels of alcohol include the direct costs to the 
health system, as well as the costs related to the loss of 

productivity and immaterial costs such as the loss of 
quality of life. In Germany, alcohol consumption is esti-
mated to cost the economy around EUR 40 billion annu-
ally, with around one quarter of this sum being spent 
directly on the health care system [2, 3]. 

Heavy episodic drinking is a drinking pattern which 
poses a particularly high risk to an individual’s health 
and can lead to acute alcohol intoxication, injuries and 
violence. On the long-term, it can lead to addiction and 
damages to multiple organs [4]. Such damage can occur 
even if a person’s alcohol consumption is, on average, 
relatively low [1]. To reduce the population’s consump-
tion of harmful levels of alcohol, the WHO has  
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developed global and European strategies [5, 6]. The 
WHO Global Action Plan for the Prevention and Con-
trol of Non-communicable Diseases strives for a rela-
tive 10% reduction of harmful drinking patterns by 2025 
(with 2010 levels as a benchmark) [7]. In part, the WHO 
strategy guides Germany’s national health target 
‘Reduce alcohol consumption’, which was initially pub-
lished in 2015 [8]. 

Indicator
Heavy episodic drinking (HED) is defined as the intake 
of 60 g or more of pure alcohol at a single occasion at 
least once per month [1]. This is the equivalent to six 
standard drinks containing roughly 10 g of pure alcohol 
per glass. To assess the frequency and amounts of alco-
hol people consume, the German Health Update 
2014/2015-EHIS (GEDA 2014/2015-EHIS) survey used 
the instruments provided by the European Health Inter-
view Survey (EHIS) [9]. To assess HED, the survey asked: 
‘In the past 12 months, how often have you had 6 or more 
drinks containing alcohol on one occasion? For instance, 
during a party, a meal, an evening out with friends, alone 
at home, …’. To calculate the indicator, the nine possible 
answers were condensed into four categories: (1) at least 
once a week (every day or almost every day, 5-6 days a 
week, 3-4 days a week, 1-2 days a week); (2) every month 
(on 2-3 days per month, once a month); (3) less than 
once a month; and (4) never (not in the past 12 months, 
never in my whole life). Furthermore, the category of at 
least monthly heavy episodic drinking was established 
that combines the categories at least once a week and 
every month. The results are stratified based on gender, 

age and education, and for at least monthly heavy epi-
sodic drinking, according to gender and German feder-
al state. Statistically, where confidence intervals do not 
overlap, the survey assumes significant differences 
between groups.

The analyses are based on the data received from 
23,704 respondents aged 18 and above (12,953 women, 
10,751 men) who gave valid answers on heavy episodic 
drinking. Calculations were carried out using a weight-
ing factor that corrects for deviations within the sam-
ple from the German population (as of 31 December 
2014) with regard to gender, age, district type and edu-
cation. The district type accounts for the degree of 
urbanisation and reflects the regional distribution in 
Germany. The International Standard Classification of 
Education (ISCED) was used to ensure that the 
responses provided on educational levels were compa-
rable [10]. A detailed description of the methodology 
applied in the GEDA 2014/2015-EHIS study can be 
found in the article German Health Update: New data 
for Germany and Europe in issue 1/2017 of the Journal 
of Health Monitoring.

Results and discussion
48.8% of women and 29.7% of men responded that they 
had never, or at least not during the past 12 months, 
drunk six or more alcoholic beverages on a single occa-
sion. 24.9% of women and 42.6% of men (Table 1 and 
Table 2) said they engaged in heavy episodic drinking at 
least once per month. Monthly heavy episodic drinking 
is most widespread among 18- to 29-year-olds (women 
35.6%, men 54.3%). In the other age groups, no notable 
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Data holder: Robert Koch Institute

Aims: To provide reliable informa tion 
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Participants: 24,016 people (13,144 women; 
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Study period: November 2014 - July 2015

Data protection: This study was undertaken 
in strict accordance with the data protection 
regulations set out in the German Federal 
Data Protection Act and was approved by 
the German Federal Commissioner for Data 
Protection and Freedom of Information.  
Participation in the study was voluntary. 
The participants were fully informed about 
the study’s aims and content, and about 
data protection. All participants provided 
written informed consent.
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differences in the prevalence of heavy episodic drinking 
among women exist. In the older age groups (≥ 30 years), 
around one fifth of women drink six alcoholic beverages 
or more on a single occasion at least once per month. 
For men, the prevalence of heavy episodic drinking drops 
with age; yet still over one third of men (35.1%) aged 65 
and over engage in heavy episodic drinking at least once 
per month.

Across all age groups, there are fewer highly edu-
cated women who drink six or more alcoholic bever-
ages in a single session than women with a lower or 

medium level of education. For men in the 18-44 age 
group, no such association with education appears to 
exist. For men over 45, the prevalence of heavy episodic 
drinking among those highly educated is lower than 
among the group with a lower level of education. Com-
pared to figures for the consumption of risky amounts, 
the figures for heavy episodic drinking reveal an inverse 
education gradient. These results are in line with other 
surveys that indicate the higher prevalence of risky 
drinking patterns, such as heavy episodic drinking, in 
socially disadvantaged groups [11]. Moreover, drinking 

Table 1 
Heavy episodic drinking among women  
according to age and educational status 

(n=12,953)   
Source: GEDA 2014/2015-EHIS

25% of women and 43%  
of men engage in heavy  
episodic drinking at least 
once per month.

CI=confidence interval

Women Never (in the past  
12 months)

Less than once a 
month 

 Every month At least once 
week 

At least monthly heavy  
episodic drinking

% (95% CI) % (95% CI) % (95% CI) % (95% CI) % (95% CI)

Women total 48.8 (47.5-50.0) 26.4 (25.4-27.3) 19.2 (18.3-20.1) 5.7 (5.3-6.2) 24.9 (23.9-25.8)

18-29 Years 32.9 (30.3-35.7) 31.4 (28.9-34.1) 28.6 (26.0-31.4) 7.0 (5.6-8.6) 35.6 (32.9-38.4)
Low education 40.7 (34.1-47.7) 23.8 (18.2-30.6) 26.0 (20.3-32.5) 9.5 (6.2-14.2) 35.4 (29.2-42.1)
Medium education 29.5 (26.5-32.6) 32.9 (29.8-36.1) 30.9 (27.8-34.1) 6.8 (5.3-8.7) 37.7 (34.4-41.0)
High education 34.4 (29.3-39.9) 37.8 (32.7-43.2) 23.7 (19.3-28.6) 4.1 (2.6-6.4) 27.8 (23.1-33.0)

30-44 Years 47.2 (44.7-49.6) 30.8 (28.8-32.9) 17.6 (15.9-19.5) 4.4 (3.6-5.4) 22.0 (20.0-24.2)
Low education 46.2 (38.9-53.6) 32.2 (25.8-39.4) 17.8 (13.0-24.0) 3.8 (1.9-7.6) 21.6 (16.1-28.4)
Medium education 43.8 (40.8-46.8) 31.4 (28.9-34.0) 19.7 (17.3-22.3) 5.2 (4.0-6.7) 24.9 (22.2-27.8)
High education 55.9 (52.1-59.7) 28.8 (25.5-32.4) 12.5 (10.5-14.8) 2.8 (1.9-4.0) 15.3 (13.1-17.6)

45-64 Years 50.2 (48.3-52.0) 26.0 (24.5-27.5) 18.3 (16.9-19.7) 5.6 (4.9-6.4) 23.9 (22.4-25.5)
Low education 47.1 (42.8-51.4) 23.5 (20.0-27.5) 20.7 (17.6-24.3) 8.6 (6.4-11.5) 29.3 (25.5-33.5)
Medium education 50.1 (47.8-52.5) 26.3 (24.4-28.2) 18.3 (16.5-20.2) 5.3 (4.4-6.4) 23.6 (21.7-25.7)
High education 52.9 (50.2-55.7) 27.2 (24.8-29.6) 16.0 (14.0-18.3) 3.9 (2.9-5.2) 19.9 (17.8-22.3)

≥ 65 Years 58.0 (55.8-60.3) 20.1 (18.4-21.9) 15.8 (14.2-17.5) 6.1 (5.1-7.3) 21.9 (20.1-23.8)
Low education 60.9 (57.1-64.6) 16.0 (13.4-19.0) 17.3 (14.7-20.2) 5.8 (4.0-8.2) 23.1 (19.9-26.6)
Medium education 54.5 (51.3-57.8) 23.5 (21.0-26.2) 15.3 (13.2-17.8) 6.7 (5.2-8.4) 22.0 (19.4-24.8)
High education 64.8 (59.9-69.3) 19.6 (16.1-23.7) 10.8 (8.1-14.3) 4.8 (3.2-7.0) 15.6 (12.4-19.5)

Total (women and men) 39.4 (38.4-40.4) 27.0 (26.4-27.7) 23.7 (22.9-24.5) 9.8 (9.4-10.3) 33.5 (32.7-34.4)
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the same amount of alcohol can cause more severe 
health problems in socioeconomically deprived popu-
lation groups than among privileged groups, an effect 
known as the alcohol harm paradox [11]. As alcohol 
poses a greater risk to women and men with lower lev-
els of education in the long term [12], preventive mea-
sures should be specifically focused on these groups. 

Compared to the German average, the prevalence 
of heavy episodic drinking among men is significantly 
higher in North Rhine-Westphalia and significantly 
lower in Baden-Württemberg. For women, variance 

between federal states and in comparison with the Ger-
man average is low. The prevalence of heavy episodic 
drinking among women is lowest in Brandenburg 
(20.7%) and significantly higher in North Rhine-West-
phalia (27.5%) (Figure 1).

The GEDA 2014/2015-EHIS figures are thereby no -
tably higher than those surveyed in the German Health 
Interview and Examination Survey for Adults (DEGS1) 
[13] and GEDA 2012 [14]. As data collection methods 
and survey instruments have changed since DEGS1  
and earlier GEDA waves, the data cannot be used to 

Among 18- to 29-year-olds, 
more than half of all men and 
over a third of all women 
drink six or more units on 
one occasion at least once per 
month.

CI=confidence interval

Table 2 
Heavy episodic drinking among men  

according to age and educational status  
(n=10,751)  

Source: GEDA 2014/2015-EHIS

Men Never (in the past  
12 months)

Less than once a 
month 

 Every month At least once 
week 

At least monthly heavy  
episodic drinking

% (95% CI) % (95% CI) % (95% CI) % (95% CI) % (95% CI)

Men total 29.7 (28.5-31.0) 27.7 (26.6-28.8) 28.4 (27.3-29.6) 14.1 (13.3-15.0) 42.6 (41.2-43.9)

18-29 Years 19.9 (17.4-22.6) 25.9 (23.4-28.5) 33.9 (31.2-36.8) 20.4 (17.8-23.1) 54.3 (51.2-57.3)
Low education 26.3 (20.4-33.1) 22.6 (17.4-28.8) 25.1 (19.4-31.9) 26.0 (20.0-33.0) 51.1 (44.2-58.0)
Medium education 18.6 (15.8-21.7) 26.6 (23.1-30.3) 36.4 (33.1-39.9) 18.4 (15.5-21.7) 54.8 (51.1-58.6)
High education 13.9 (9.8-19.2) 27.9 (22.5-34.0) 40.1 (33.9-46.6) 18.2 (14.0-23.3) 58.3 (51.4-64.8)

30-44 Years 26.0 (23.8-28.3) 30.9 (28.6-33.3) 31.4 (29.1-33.7) 11.8 (10.1-13.6) 43.1 (40.6-45.7)
Low education 35.7 (28.4-43.8) 20.5 (14.6-27.8) 26.0 (19.5-33.8) 17.8 (12.1-25.4) 43.8 (35.8-52.2)
Medium education 24.5 (21.6-27.6) 31.9 (28.7-35.3) 32.1 (29.1-35.2) 11.5 (9.4-14.0) 43.6 (40.2-47.1)
High education 24.9 (21.9-28.0) 32.9 (29.6-36.3) 32.5 (29.1-36.1) 9.8 (7.7-12.3) 42.3 (38.4-46.3)

45-64 Years 30.2 (28.4-32.0) 28.8 (27.1-30.6) 27.5 (25.7-29.3) 13.5 (12.3-14.9) 41.0 (39.0-43.0)
Low education 32.2 (27.8-37.0) 19.9 (16.5-23.8) 26.3 (22.2-30.7) 21.7 (17.8-26.1) 47.9 (43.0-52.9)
Medium education 29.8 (27.5-32.3) 28.6 (26.2-31.1) 27.7 (25.3-30.2) 13.9 (12.2-15.8) 41.6 (38.9-44.3)
High education 30.2 (27.8-32.7) 32.3 (30.1-34.7) 27.4 (25.0-29.9) 10.1 (8.6-11.8) 37.5 (34.9-40.0)

≥ 65 Years 40.8 (38.4-43.3) 24.1 (22.2-26.1) 22.5 (20.8-24.2) 12.6 (11.2-14.1) 35.1 (33.0-37.2)
Low education 37.3 (32.2-42.8) 21.9 (18.0-26.5) 24.6 (20.0-29.9) 16.2 (12.4-20.7) 40.7 (35.5-46.2)
Medium education 40.7 (37.0-44.5) 23.5 (20.7-26.6) 22.8 (20.1-25.6) 13.0 (11.2-15.2) 35.8 (32.8-38.9)
High education 43.0 (39.8-46.3) 26.2 (23.2-29.5) 20.7 (18.3-23.3) 10.1 (8.4-12.1) 30.8 (28.0-33.7)

Total (women and men) 39.4 (38.4-40.4) 27.0 (26.4-27.7) 23.7 (22.9-24.5) 9.8 (9.4-10.3) 33.5 (32.7-34.4)
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calculate trends. Nonetheless, the data consistently 
show that heavy episodic drinking is most common in 
the 18 to 29 age group. Recent data from the Epidemi-
ological Survey of Substance Abuse also reveal a sim-
ilar age pattern [15]. This highlights the need to offer 

measures including social and environmental interven-
tions as well as targeting the individual behaviour of 
this age group. Such measures would need to consider 
the diverse consumption patterns according to education 
levels. The campaign ‘Kenn dein Limit – Eine Kampagne 

For those aged 65 or over, 
more than one third of men 
and around one fifth of  
women engage in heavy  
episodic drinking at least 
once per month.

Figure 1 
Heavy episodic drinking according  

to gender and federal state  
(n=12,953 women; n=10,751 men)  

Source: GEDA 2014/2015-EHIS

i

95% confidence interval in parentheses
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für Jugendliche zum Thema verantwortungsbewusster 
Umgang mit Alkohol’ (Respect your limits – a respon-
sible drinking campaign for young people, http://www.
kenn-dein-limit.info/) run by Germany’s Federal Centre 
for Health Education (BZgA) is targeted specifically at 
adolescents and young adults. For adults, the campaign 
‘Kenn dein Limit – Bewusst genießen, im Limit bleiben’ 
(Respect your limits – enjoy responsibly and stay below 
the limit) provides information and recommendations 
for low-risk drinking (https://www.kenn-dein-limit.de/).
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Trends in tobacco sales in Germany

Abstract
Based on data from the tobacco tax revenue statistics provided by Germany’s Federal Statistical Office, we analyse 
the development of sales of various tobacco products. In 2016, per capita consumption of tobacco products 
taxed in Germany was 918 manufactured cigarettes, 37 cigars/cigarillos, 308 g fine cut (equivalent to 462 cigarettes), 
and 31 g of (water) pipe tobacco. Between 1991 and 2016, the sale of manufactured cigarettes decreased by nearly 
half, while the sale of fine cut increased by around two thirds. If the amount of fine cut is expressed as cigarette 
equivalents (whereby 1kg of fine cut equals 1,500 cigarettes) and added to the number of manufactured cigarettes 
sold, then cigarette sales have decreased by one third since 1991. Numerous facts indicate that measures 
implemented in the context of a more restrictive tobacco control policy, such as tax increases and smoking bans, 
have contributed to this decrease in tobacco sales.

  TOBACCO · CIGARETTES · SMOKING · TRENDS · TOBACCO TAX REVENUE STATISTICS

Introduction
Smoking is a health hazard that increases the risk of 
contracting severe diseases and dying prematurely [1, 2]. 
Reducing the population’s consumption of tobacco 
therefore remains a fundamental health policy goal 
[3, 4]. The planning and evaluation of tobacco preven
tion and control policy measures requires meaningful, 
regularly gathered data on the spread of tobacco use 
in the population [3, 5]. Conclusions about the spread 
of tobacco consumption usually depend on represen
tative population surveys (see the Smoking among 
adults in Germany fact sheet based on data from GEDA 
2014/15EHIS in this issue of the Journal of Health Mon
itoring). The available surveys show that the share of 
smokers in Germany has decreased over the past years, 
a fact that holds particularly true for adolescents and 

young adults, with a more marked decrease among 
men than women [510]. 

Along with population surveys, data from the statis
tics on tobacco tax revenue from Germany’s Federal Sta
tistical Office helps estimate tobacco consumption. This 
data provides information on sales and the prices of 
tobacco products, as well consumer expenditure and tax 
revenue. After energy, the levy on tobacco is Germany’s 
most important excise. In 2016, Germany raised EUR 
14.1 billion in tobacco tax revenue [11]. Beyond produc
ing revenue, however, tobacco also results in high costs 
to the economy. The direct annual healthcare costs for 
treating tobaccorelated diseases and health problems 
amount to an estimated EUR 25.4 billion. To this we 
must add the indirect costs of people unable to work 
due to sickness, early retirement, and premature death. 
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Estimates therefore reckon with total annual costs to the 
economy of around EUR 79.1 billion [1, 12].

Indicator
The data provided in the following comes from the statis
tics of the German Federal Statistical Office on tobacco 
tax revenue [11, 13, 14]. Germany’s tobacco taxation law 
defines the content and form of this data. Data on tobac
co tax revenue is collected based on the tax declarations 
(ordered and returned excise stamps) of companies that 
produce or import tobacco products. The central excise 
stamp agency in the city of Bünde prepares the data from 
tax declarations and transmits it to the Federal Statistical 
Office for analysis and general publication.

Statistics on tobacco tax revenue provide quarterly 
and annual data on the number of (1) manufactured 

cigarettes, (2) cigars and cigarillos, (3) fine cut, and (4) 
pipe tobacco (including water pipe tobacco) taxed in 
Germany. In the following we provide an analysis of the 
development of sales for each of these four products 
in Germany from 1991 to 2016. Figures for the number 
of cigarettes, cigars, and cigarillos sold are given in bil
lions, for fine cut and pipe tobacco in tonnes (Figure 1). 
Moreover, figures for cigarettes, cigars, and cigarillos 
are also given as units per person, and for fine cut and 
pipe tobacco as grams per person (per capita consump
tion, Table 1). To calculate total cigarette consumption, 
one kilogramme of fine cut is considered equivalent to 
1,500 manufactured cigarettes. Fine cut consumption 
is subsequently converted into an equivalent amount 
of cigarettes and this figure is then included in the  
cigarette total [15, 16].

In 2016, around 112.8 billion 
cigarettes (including fine-cut 
tobacco) were sold in Germany, 
roughly 1,380 cigarettes  
per capita.
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  (1 cigarette = gram x 1.5; assumption: 1 kilogramme of fine cut is equal to 1,500 manufactured cigarettes)

Figure 1 
Absolute number of taxed tobacco products  

in Germany (1991 to 2016)  
Source: Tobacco tax revenue statistics [11, 13, 14]
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Results and discussion
According to the statistics on tobacco tax revenue, around 
112.8 billion cigarettes were sold in Germany in 2016. This 
figure includes 75.0 billion manufactured cigarettes and 
25,188 tonnes of fine cut (Figure 1) [11]. Per capita, this 

translates into an average of 918 cigarettes and 462  
cigarettes made from fine cut (308 g of fine cut per capita, 
Table 1). Cigars and cigarillos accounted for 3.0 billion units 
(37 per capita). Moreover, 2,521 tonnes of pipe tobacco 
were sold (31 g per capita, Figure 1, Table 1).

Table 1 
Taxed tobacco products in Germany  

per capita (1991 to 2016)   
Source: Tobacco tax revenue statistics [11, 13, 14], 

current population estimate* 

Over the past 25 years,  
the total amount of taxed  
cigarettes in Germany has 
dropped by around one third.

Year Manufactured cigarettes Cigars/cigarillos Fine cut (cigarettes) Pipe tobacco
Per capita Per capita Grams (units**) per capita Grams per capita

1991 1,831 17 190   (285) 16
1992 1,627 16 243   (365) 15
1993 1,578 14 149   (224) 15
1994 1,646 17 139   (209) 14
1995 1,654 13 137   (206) 13
1996 1,664 17 136   (204) 13
1997 1,678 19 142   (213) 13
1998 1,687 24 148   (222) 12
1999 1,770 28 154   (231) 12
2000 1,699 31 155   (233) 11
2001 1,731 31 168   (252) 11
2002 1,760 37 188   (282) 10
2003 1,607 38 225   (338) 11
2004 1,355 44 294   (441) 11
2005 1,162 49 403   (605) 10
2006 1,135 67 276   (414) 11
2007 1,112 79 272   (408) 20
2008 1,071 61 266   (399) 23
2009 1,058 46 298   (447) 10
2010 1,022 49 312   (468) 9
2011 1,092 53 337   (506) 11
2012 1,025 47 335   (503) 13
2013 995 44 319   (479) 15
2014 982 48 317   (476) 17
2015 995 36 312   (468) 21
2016*** 918 37 308   (462) 31
*      Current population estimates: 19912010 based on earlier census data; 20112016: based on the 2011 census
**    Fine cut expressed as cigarette equivalents (1 cigarette = gram x 1.5; assumption: 1 kilogramme of fine cut is equivalent to 1,500 manufactured cigarettes)
*** Preliminary results
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Between 1991 and 2002, sales of manufactured 
cigarettes and fine cut, the most important tobacco prod
ucts with regard to the amounts consumed, remained 
relatively stable (Figure 1). Following the massive increase 
in levies on tobacco, which led to a significant increase 
in the price of cigarettes between 2002 and 2005, cigarette 
consumption dropped by around one third within three 
years, from 145.2 to 95.8 billion cigarettes (34.0%). Simul
taneously, sales of fine cut, to which a lower tax rate 
applied, more than doubled, rising from 15,473 to 33,232 
tonnes (+114.8%). In 2006, when Germany adjusted the 
levies applied to fine cut, sales initially collapsed, then 
recovered between 2008 and 2011 and have remained 
relatively stable since. Manufactured cigarette sales did 
not recover after their collapse and instead continued to 
decrease, albeit more slowly than between 2002 and 2005. 

During the phase between 1991 and 2016, the total 
amount of taxed cigarettes in Germany decreased by one 
third, from 169.2 to 112.8 billion. This figure includes 
manufactured cigarette sales, which were nearly cut in 
half, dropping from 146.5 to 75.0 billion (Figure 1). Sales 
of fine cut increased by nearly two thirds during this time. 
In spite of this absolute increase in the amount of fine 
cut sold, per capita consumption of cigarettes dropped 
from 2,116 to 1,380 (736 units or 34.8%, Table 1).

As a share of the total amount of tobacco sold, the 
consumption of cigars, cigarillos, and pipe tobacco is 
negligible. Only 1.2% (EUR 168 million) of net tobacco 
tax revenue resulted from the sale of cigars, cigarillos, 
and pipe tobacco [5, 11]. During the period analysed, con
sumption of these tobacco products was subject to fluc
tuation, yet it increased overall (Table 1). Over the past 

years, the increased popularity of water pipes (also known 
as shisha or hookah) among adolescents and young 
adults in Germany has probably led to the increased 
demand for special water pipe tobacco [1, 17, 18].

Since the data from the statistics on tobacco tax  
rev enue counts only the tobacco products taxed in Ger
many, actual tobacco consumption is probably higher 
than these figures suggest. These statistics do not include 
tobacco products imported illegally (or legally) into Ger
many but taxed outside of Germany. The ratio of tobacco 
products that are not taxed in Germany to total tobacco 
sales according to tobacco tax revenue statistics is largely 
unknown. A socalled ‘discarded cigarette pack’ study by 
the tobacco industry estimates that one in five to one in 
six cigarettes smoked in Germany are not taxed in the 
country [19]. For 2016, an estimated 18% of cigarettes 
were not taxed in Germany, with great differences between 
western and eastern Germany (12.2% compared to 39.5%) 
[19]. How reliable these estimates are and how high the 
percentage of smuggled cigarettes among the cigarettes 
not taxed in Germany is remains controversial. The sur
vey methodology has been criticised, with many doubting 
the survey’s representativeness [20, 21]. Overall, tobacco 
tax revenue data points to a significant decrease in  
cigarette sales in Germany over the past 25 years. Consid
ering the declining prevalence of smoking in the popula
tion, such a trend seems plausible [5, 6, 8]. The degree to 
which the spread of electronic inhalers, the most promi
nent of which is the electronic cigarette, has contributed 
to decreasing tobacco cigarette sales is unclear. But even 
though the effect of individual measures is hard to quan
tify, tobacco prevention measures and control policies 

Increasing taxes on tobacco 
led to a 34% cut in cigarette 
sales between 2002 and 2005 
alone.
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have, since the early 2000s, certainly contributed signifi
cantly to this development [1, 3, 5]. In particular, a pro
nounced decrease in cigarette sales accompanied the 
sharp increase in the tax levied on tobacco products 
between 2002 and 2005. Even though some smokers 
ended up switching to fine cut and rolling their own  
cigarettes because of the lower tax rate that applied to 
fine cut, total cigarettes sales still dropped. Further impor
tant measures to reduce smoking included legislation to 
protect nonsmokers from secondhand smoke in the 
workplace (2002), the ban on selling tobacco products to 
minors under 18 (2007), and federal and state legislation 
for the protection of nonsmokers (after 2007). Finally, 
since the revision of the EU’s Tobacco Products Directive, 
implemented by Germany in 2016, at least two thirds of 
the front and back surface of cigarette packs need to be 
printed with pictures and warnings, i.e. a combination of 
written warnings and what are called shocking images in 
Germany that highlight the health consequences of smok
ing [5]. German tobacco control policy, notwithstanding 
the measures already implemented, is considered to be 
only tentative, at least in international comparison [22]. 
Within this context, the recommendations made by impor
tant stakeholders to reduce demand for tobacco products 
need to be discussed further and considered as options 
for future action. The German Cancer Research Center [1] 
and the German Alliance against Noncommunicable  
Diseases [23] recommends further tax increases and mea
sures such as a ban on tobacco advertisements in public 
spaces, the elimination of exceptions to smoking bans at 
the federal state level (in gastronomy, for example), and 
the expansion of tobacco cessation programmes. 
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Factors influencing childhood obesity – the establishment of a 
population-wide monitoring system in Germany

Abstract
Obesity poses a danger to childhood health and can continue to have a negative impact on health into adulthood. 
Currently, about 15% of children and adolescents in Germany are overweight or obese. Moreover, significant data 
on the multifactorial causes of childhood obesity that is systematically recorded, regularly updated and obtainable 
at the nationwide level are not yet available in Germany. As such, the Robert Koch Institute is establishing a 
population-wide system to monitor the factors that are relevant to childhood obesity (AdiMon). AdiMon will be 
available by the end of 2017. This paper outlines the methodological approach that is being used to establish 
AdiMon and describes the current results of the project (the development of an initial set of core indicators).
The project began by undertaking a systematic literature review aimed at piecing together the latest knowledge 
on factors that influence childhood obesity. The factors that were identified were then sorted according to relevance, 
and appropriate indicators were selected. This was followed up by research into data sources that – as far as 
possible – provide significant data that are regularly collected but that also provide for regional differentiation. 
Work is currently underway to analyse these indicators and data sources. Once this work has been completed, 
the indicator set will be finalised and the results published on the internet.
Population-wide monitoring of factors relevant to childhood obesity takes the following types of indicators into 
account: behavioural factors (such as physical activity), biological factors (such as genetic predisposition), 
prenatal and early-childhood factors (such as breastfeeding), psychosocial factors (such as parents’ health 
consciousness), environmental factors (such as playgrounds in the local area), contextual factors (such as a 
migrant background) and prevention measures as well as measures to promote health (such as expenditure by 
statutory health insurers). The population-wide monitoring uses the following data sources: epidemiological 
studies, social sciences surveys, official statistics and geo-information systems, as well as routine, economic and 
media data.
This paper demonstrates that population-wide monitoring can provide significant information about the distribution 
and causes of obesity in childhood, and thus enable the need for action to be recognised at an early stage, initial 
approaches for preventive measures to be identified and developments to be tracked over time.
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1. Introduction 

Obesity is one of the greatest public health policy chal-
lenges of the 21st century [1]. In fact, it can even endan-
ger health in childhood and can continue to have a neg-
ative impact on health into adulthood [2, 3]. As early as 
2003, Germany launched its own public health initiative 
‘growing up healthy’, which contributes to the preven-
tion of childhood obesity by encouraging exercise and a 
healthy diet [4]. In 2014, the European Commission 
launched the EU Action Plan on Childhood Obesity [5]. 
Similarly, a group of organisations, including the World 
Health Organization (WHO) and the European Com-
mission, are calling for the implementation of compre-
hensive monitoring measures to counter the distribution 
of obesity in childhood [5, 6].

About 15% of children and adolescents in Germany are 
classified as overweight or obese [7]. Nevertheless, sys-
tematically recorded, regularly updated, significant data-
sets on the multifactorial causes of childhood obesity are 
still not available at the national level in Germany. As such, 
the Robert Koch Institute is establishing a population-wide 
monitoring system of factors that influence childhood 
obesity (AdiMon; with focus from 0 to 6 years of age). 
The system is being funded by the Federal Ministry of 
Health and it will be available by the end of 2017. AdiMon 
focuses on 0- to 6-year-olds because this stage of life is 
crucial in obesity prevention [8]. On the one hand, some 
influencing factors (such as breastfeeding) are only rele-
vant during this stage of life; on the other, additional fac-
tors (such as dietary behaviour) are considerably shaped 
during this period. In addition, as there is a marked 

increase in the prevalence of obesity among children of 
school age, it is important to assess the causes of child-
hood obesity in children below this age [7]. The indicator 
system developed for population-wide monitoring is 
intended to lead to a pool of scientifically supported infor-
mation about the causes and distribution of childhood 
obesity, and thus the opportunity to recognise the need 
for action at an early stage, identify initial approaches to 
preventive measures and track developments over time. 
This paper describes the methodological approach used 
to develop AdiMon and explains the current status of the 
project (the development of a set of core indicators).

2. Methods

The following describes the methodological approach 
used to establish the population-wide monitoring of fac-
tors that influence childhood obesity. The approach can 
be divided into eight steps (Figure 1).

AdiMon is a population-wide 
monitoring system that  
examines factors that  
influence childhood obesity.

Figure 1 
The steps used to develop a population-wide 

monitoring system of factors that influence 
childhood obesity 

Source: own diagram

Info box 1: Definition Monitoring  
Monitoring is the continuous or periodic 
systematic collection of data for the  
surveillance of processes and results [9].

1. Research 
influencing factors

2. Select 
influencing factors

3. Develop 
indicators

4. Research 
data sources

5. Adapt 
indicators

6. Select core 
indicators 

7. Access data 
sources 

8. Visualise 
results
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2.1  Research into influencing factors 

A systematic literature review was carried out in order 
to bring together current knowledge about factors that 
influence childhood obesity. Detailed information on the 
literature review and the subsequent selection of influ-
encing factors can be found in Zeiher et al. [10]. Both 
risk-related and protective factors were considered so 
as to provide the most comprehensive overview possi-
ble of the multifactorial causes of childhood obesity. Fac-
tors were considered if they are causally associated with 
obesity in childhood, or where they are linked to child-
hood obesity but the causal relationship has yet to be 
sufficiently explored.

2.2  Selection of influencing factors

Four criteria of exclusion were developed so that influ-
encing factors relevant to monitoring could be selected. 
Factors were not taken into account if they only affected 
small parts of the population (such as genetic disorders), 
if they had little bearing on the age group in question (0 
to 6 years – such as medicine intake), were not impor-
tant for Germany (such as climate), or if a majority of 
the studies included in the systematic literature reviews 
had been unable to demonstrate any relationship 
between the factor in question and the development of 
childhood obesity (such as milk consumption).

2.3  Developing the indicators

The selected influencing factors were supplemented by 
‘ideal type’ indicators. Ideal type indicators are formulat-
ed independently of a particular data source and describe 
the corresponding influencing factor in the best possi-
ble manner. Work on formulating the indicators also took 
into account the ZWERG guidelines (central importance, 
economic efficiency, simplicity, timeliness, accuracy) [11]. 
These guidelines stipulate that indicators should provide 
significant information that reflects the aim of the work 
being undertaken, be generally understandable, plausi-
ble, collectable using a reasonable amount of resources, 
available at an appropriate time and constitute reliable 
benchmarks.

2.4  Research into the data sources

A search was conducted for suitable data sources that 
could equip the indicators with the necessary data. To 
this end, a range of areas were investigated. First, the 
usual sources of data used in health reporting were 
examined. These include epidemiological studies (such 
as the ‘German Health Interview and Examination Sur-
vey for Children and Adolescents’ – the KiGGS study 
[12]), social scientific surveys (such as ‘Growing up 
Healthy in Germany: Everyday life AID:A Study’ [13]), 
official statistics (such as microcensuses [14]) as well 
as routine data (such as from the Prevention Report 
published by statutory health insurers [15]). Furthermore, 
a review of scientific databases (Scopus, PubMed and 
Google Scholar) was conducted to find publications 

AdiMon provides information 
about more than 60 factors 
that influence childhood  
obesity.

Info box 2: Definition Indicator  
An indicator is an empirically measurable, 
observable or analysable dimension.  
Indicators are useful in assessing (usually 
complex) situations that cannot be directly 
measured or evaluated [9].
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with references to relevant data sources. Grey literature 
was identified using the Google search engine, and 
geo-information systems (such as OpenStreetMap) 
were analysed for relevant content. If several suitable 
data sources were available for the same indicator, the 
source that provided the most relevant data - that was 
regularly collected and which permitted regional differ-
entiations to be made - was chosen.

2.5  Adaptation of the indicators

If a data source was available for an influencing factor, 
but the ideal-type indicator could not be used, the indi-
cator was adapted accordingly. For example, an age 
restriction was placed on an indicator if a data source 
provided no information about the entire agegroup (0-6 
years).

2.6  Selection of the core indicators

In order to highlight indicators that are particularly 
important and to enable quick access to the indicator 
system, a set of core indicators was selected for the pop-
ulation-wide monitoring system. Core indicators were 
selected according to the following criteria: strong evi-
dence of a relation to obesity; the availability of signifi-
cant data that was collected regularly in a popula-
tion-wide manner and that provided for regional 
differentiation; the factor demonstrated a high distribu-
tion among the population in question, and had a high 
level of significance for its particular field of influence; 
as well as clarity and a timely response to changes. At a 

workshop with external experts, these criteria were used 
to develop a selection of core indicators that could serve 
as a basis for the population-wide monitoring.

2.7  Access the data sources

Work on extracting the data from the data sources will 
have been completed by August 2017. This work repre-
sents part of the penultimate phase of the project. Cur-
rently, relevant data is still being extracted and evaluated 
from freely available data sources, and requests for sup-
plementary information from the data holders for spe-
cific indicators are being sent out (February 2017).

2.8  Visualisation of the results

The indicator system is due to be published online at the 
end of 2017. AdiMon will be made freely accessible via 
the Robert Koch Institute’s main website (www.rki.de/
adimon). The website will provide users with compre-
hensive information about the distribution and causes 
of childhood obesity, enable the need for action to be 
recognised at an early stage, as well as help identify ini-
tial approaches to preventive measures and trends over 
time. The website is being designed to reflect the needs 
of its users to ensure that the results can be visualised 
in a user-friendly manner. The content-related, formal 
and graphical requirements of websites of this kind were 
discussed at a workshop with external experts from the 
scientific community and from municipal and regional 
health reporting. Wherever possible, the website will 
provide a gender-specific representation and description 

AdiMon comprises over  
100 indicators and, at the  
current time, 26 core  
indicators.

Info box 3: Selecting a core indicator  
The consumption of sweetened beverages 
soft drinks is one of the core indicators 
related to behavioural factors (Table 1). 
This indicator was selected because it 
complied best with the selection criteria 
and was viewed as particularly relevant by 
external experts at a workshop. The indi-
cator is based on convincing evidence [16] 
and the data source (the KiGGS study) 
provides population-based, significant 
and regularly collected data. In addition,  
it is easily understandable (for example, 
compared to daily energy intake), signifi-
cant (as an indicator of unhealthy dietary 
habits), dynamic (it clearly shows changes 
in consumption habits) and is found 
widely among the population.

www.rki.de/adimon
www.rki.de/adimon
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of the indicators. In addition, links to the data sources 
are to be made available in order to provide access to 
the latest data. After the project has ended, indicators 
that are based on periodic surveys will be kept up-to-
date.

3.  Results

A systematic literature review led to the identification of 
more than 60 influencing factors that are relevant to the 
development of childhood obesity [10]. These factors 
were used to construct a simplified cause-and-effect 
model of childhood obesity (Figure 2). In accordance 
with this model, obesity is caused by behavioural factors 
(such as physical activity) and biological factors (includ-
ing genetic predisposition). Prenatal factors (such as 
maternal weight gain) and early-childhood factors (such 
as breastfeeding) also influence childhood obesity. Fur-
thermore, psychosocial factors (such as parents’ health 
consciousness), environmental factors (such as play-
grounds in the local area) and contextual factors (includ-
ing a migrant background) also have an impact. Finally, 
measures in prevention and health promotion are also 
relevant for the distribution of obesity in childhood.

More than 100 indicators were developed for popu-
lation-based monitoring that provide information about 
numerous influencing factors and the distribution of 
childhood obesity. Of these, 26 core indicators were 
selected and are presented below following the domains 
of the simplified cause-and-effect model.

3.1  Behavioural factors

A balanced diet [16], physical activity [17], and adequate 
sleep [18] help prevent the development of childhood 
obesity. Core indicators in terms of behavioural factors 
are the ‘proportion of children who drink sweetened 
refreshments daily’, the ‘proportion of children who eat 
fruit and vegetables daily’, the ‘proportion of children 
who meet the WHO’s recommendations on physical 
activity levels’ and ‘the number of hours children sleep 

Regional comparisons are 
possible, even partly at the 
district level.

Figure 2 
Simplified cause-and-effect model of  

childhood obesity 
Source: own diagram
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per day’ from the KiGGS study [12], as well as the ‘the 
daily amount of time spent by children watching televi-
sion’, which is collated by the Arbeitsgemeinschaft Fern-
sehforschung (AGF) [19] (Table 1).

3.2  Biological factors

Genetic factors (such as genetic predisposition [20]) and 
hormonal factors (such as leptin resistance [16]), micro-
biological factors (including intestinal flora [21]) and cer-
tain illnesses (such as those caused by Adenoviruses 
[21]) can encourage the development of obesity in child-
hood. Due to the lack of suitable data sources, no indi-
cators could be formulated that appropriately described 
biological factors. Nevertheless, the indicator ‘propor-
tion of parents who are overweight or obese’, which 
stems from the microcensus [14] and is located within 
the field of environmental factors to describe the family 
environment, provides information on genetic predis-
positions (Table 1).

3.3  Prenatal and early childhood factors

During the crucial prenatal and early-childhood phase, 
a normal increase in the weight of the mother during 
pregnancy [22], and breastfeeding [23] help prevent child-
hood obesity. The ‘proportion of mothers who had a high 
weight gain during pregnancy (> 30%)’ from evaluations 
conducted by the Institute for Quality Assurance and 
Transparency in Healthcare (IQTIG) [24] and the ‘pro-
portion of children who were ever breastfed’, taken from 
the KiGGS study [12] (Table 1), were therefore selected 

as provisional core indicators of prenatal and early child-
hood influencing factors.

3.4 Psychosocial factors

Psychosocial factors that encourage the development of 
obesity in children include specific personality traits 
(such as low self-regulation [25]), emotional regulation 
mechanisms (such as reactions to stress [26]) and a  
lack of protective factors (such as insufficient social re-
sources [27]). In addition, parental psychosocial factors 
are also associated with the development of childhood 
obesity. These include a lack of health literacy [28], psy-
chological disorders (such as depression [29]) and 
parental perceptions of a child’s body weight [30]. Due 
to insufficient or unsuitable data sources, only a few psy-
chosocial influencing factors could be mapped properly 
with indicators. Core indicators in terms of psychosocial 
factors are the ‘proportion of parents who place a high 
or very high level of importance on their personal health’ 
and the ‘proportion of parents who have been diagnosed 
with depression or depressive moods during the last 12 
months’ from the ‘German Health Update’ (GEDA) [31], 
as well as the ‘proportion of parents who do not judge 
their obese child to be overweight’ from the KiGGS study 
[12] (Table 1).

3.5  Environmental factors 

Access to a balanced diet [32, 33], opportunities for age- 
appropriate exercise [27], as well as health-promoting 
conditions in nurseries [34] and the family environment 

Info box 4: Definition Childhood obesity  
Obesity in childhood is often determined 
using the Body Mass Index (BMI).  
The BMI is calculated using a child’s 
height and weight (BMI=kg/m2) which is 
then compared to age- and gender- 
specific reference values. If a child’s BMI 
is above this reference value, they are 
regarded as obese. In Germany the  
Kromeyer-Hauschild reference values are 
generally used (with obesity defined as a 
BMI higher than the 97th percentile) [50].
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Model area Core indicator Data Source
Obesity Proportion of 3- to 6-year-old children who are overweight or obese KiGGS study [12]
Behavioural factors Proportion of 3- to 6-year-old children who drink sweetened refreshments daily KiGGS study [12]

Proportion of 3- to 6-year-old children who eat fruit and vegetables daily KiGGS study [12]
Proportion of 3- to 6-year-old children who meet the WHO’s  

recommendations on physical activity levels
KiGGS study [12]

The daily amount of time spent by 3- to 5-year-old children watching television AGF evaluation [19]
The number of hours 0- to 6-year-old children sleep per day KiGGS study [12]

Prenatal and early child-
hood factors

Proportion of mothers who had a high weight gain during pregnancy (> 30%) IQTIG evaluation [24]
Proportion of 0- to 6-year-old children who were ever breastfed KiGGS study [12]

Psychosocial factors Proportion of parents of 0- to 6-year-old children who place a high or very 
high level of importance on their personal health 

GEDA study [31]

Proportion of parents of 0- to 6-year-old children who have been diagnosed 
with depression or depressive moods during the last 12 months 

GEDA study [31]

Proportion of parents of 3- to 6-year-old children who do not judge their 
obese child to be overweight 

KiGGS study [12]

Environmental factors Number of fast-food restaurants per 10,000 inhabitants OpenStreetMap [39]
Consumer price index for fruit, vegetables and confectionery Consumer price index [40]

Proportion of recreational areas in urban areas Area statistics [38]
Number of playgrounds per 10,000 inhabitants OpenStreetMap [39]

Consumer price index for sports and recreational services Consumer price index [40]
Proportion of children’s nurseries whose catering adheres to external quality 

standards 
VeKiTa study [41]

Proportion of parents who eat fruit and vegetables daily GEDA study [31]
Proportion of parents who take part in sports GEDA study [31]

Proportion of parents who are overweight or obese Microcensus [14]
Proportion of parents who go to the playground with their child several times 

a week 
AID:A study [13]

Contextual factors Educational level of parents of 0- to 5-year-old children Microcensus [14]
Proportion of 0- to 6-year-old children who live in households that receive 

benefits in accordance with SGB II 
Social security statistics [44]

Proportion of 0- to 5-year old children with a migrant background Microcensus [14]
Measures of prevention 
and health promotion

Implemented policy measures NOURISHING database [48]
Expenditure by statutory health insurers on preventive measures in nurseries Prevention report [15]

 
Table 1 

Core indicators in population-wide monitoring 
of factors influencing childhood obesity  

(as of February 2017) 
Source: own diagram

KiGGS=German Health Interview and Examination Survey for Children and Adolescents; AGF=Arbeitsgemeinschaft Fernsehforschung; IQTIG=Institute for 
Quality Assurance and Transparency in Healthcare; GEDA=German Health Update; WHO=World Health Organization; VeKiTa=Catering in Nurseries; 
AID:A=Growing up Healthy in Germany: Everyday life; SGB=German Social Code
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[35, 36] help to counteract the development of obesity in 
childhood. In contrast, environmental factors such as 
advertising for certain foods [37] can have a negative 
effect on childhood obesity. The following were selected 
as core indicators of environmental factors: the ‘propor-
tion of recreational areas in urban areas’ from area statis-
tics [38], the ‘number of playgrounds per 10,000 inhab-
itants’ and the ‘number of fast-food restaurants per 
10,000 inhabitants’ from OpenStreetMap [39]. In addi-
tion, the ‘consumer price index for fruit, vegetables and 
confectionery’ and the ‘consumer price index for sports 
and recreational services’ were sourced from calcula-
tions made by the Federal Statistical Office (Table 1) [40]. 
The ‘proportion of nurseries whose catering adheres to 
external quality standards’, drawn from the Catering in 
Nurseries study (VeKiTa) [41], was chosen as a core indi-
cator as it provides insights into health-promoting con-
ditions in nurseries. A child’s family environment is 
described by the following core indicators: the ‘propor-
tion of parents who eat fruit and vegetables daily’, the 
‘proportion of parents who take part in sport’ both from 
the GEDA study [31], the ‘proportion of parents who are 
overweight or obese’, from the microcensus [14], and 
the ‘proportion of parents who go to the playground with 
their child several times a week’ from the AID:A study 
[13].

3.6  Contextual factors

In addition to the influencing factors mentioned so far, 
population-wide monitoring also takes into account con-
textual factors that are related to childhood obesity. 

These factors include socio-demographic [42] and cul-
tural factors [43]. ‘Parental educational level’ and ‘pro-
portion of children with a migrant background’ from the 
microcensus [14], as well as the ‘proportion of children 
who live in households that receive benefits in accor-
dance with SGB II’ from the social security statistics pro-
vided by the German Federal Employment Agency [44] 
were selected as provisional core indicators in this case 
(Table 1).

3.7  Measures in prevention and health promotion

Population-wide monitoring needs to supply informa-
tion about prevention and health promotion measures 
that can be used to counteract childhood obesity [45]. 
These include policy- [46] and setting-related measures 
[34, 47]. The indicators ‘implemented policy measures’ 
(such as drawing up appropriate statutory provisions at 
the national level to implement the EU School Fruit and 
Vegetables Scheme), from the World Cancer Research 
Fund International’s NOURISHING framework [48], as 
well as ‘expenditure by statutory health insurers on pre-
vention measures in nurseries’ from the Prevention 
Report compiled by statutory health insurers [15] were 
selected as preliminary indicators (Table 1).

3.8  Obesity

The distribution of childhood obesity is described by the 
core indicator ‘proportion of 3- to 6-year-old children 
who are overweight or obese’ (Table 1) from the KiGGS 
study [12]. In addition, a core indicator based on the 

AdiMon will be made freely 
available via the internet at 
the end of 2017.
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physical examinations that are undertaken when children 
begin school is planned so as to provide small-scale 
findings about the distribution of obesity at the end of 
the preschool phase. However, it will only be possible 
to implement this once it has become clear that the rel-
evant data can be used promptly and regularly for pop-
ulation-wide monitoring.

4.  Discussion

The population-wide monitoring of factors influencing 
childhood obesity comprises more than 100 indicators, 
26 of which constitute core indicators at the present time. 
In order to provide significant information about the dis-
tribution and causes of childhood obesity, data is being 
extrapolated from sources covering several disciplines. 
Similar forms of monitoring in the fields of nutrition and 
exercise have been conducted in countries such as Switzer-
land [51]. In these cases, established indicators from  
various institutions were combined and in some situa-
tions new indicators were developed. For several years 
now, this has provided Switzerland with comprehensive 
information about the nutrition and physical activity sit-
uation of its entire population, and the data it has result-
ed in are now being used to develop preventive measures.

Population-wide monitoring of factors relevant to 
childhood obesity faces a limitation due to varying evi-
dence levels behind the considered influencing factors 
[10]. Whereas numerous high-quality studies are avail-
able for certain influencing factors (such as breastfeed-
ing), other influencing factors have only been investi-
gated to a limited extent (for example, intestinal flora). 

Furthermore, there are also large differences in the avail-
ability of suitable data sources. As data sources were not 
available for some indicators, AdiMon cannot adequately 
describe certain areas that are influenced by particular 
factors (such as biological factors). A further limitation 
is caused by differences in the quality of data sources 
that are available. It was impossible to find data sources 
that were based on valid measurement instruments and 
large samples for all indicators. In addition, some data 
are not collected continuously or after short intervals, 
and others do not provide for small-scale comparisons. 
For example, OpenStreetMap is a data source that pro-
vides population-wide information on environmental 
influencing factors, but its validity is dependent on the 
number and activity of its members who provide 
user-generated content; thus, validity varies regionally. 
Therefore, in the course of further analysis of the data 
sources and the ongoing development of the indicator 
system, it is possible that some of the indicators pre-
sented in this paper will not be included in the final indi-
cator set.

5.  Conclusion and outlook

Despite these limitations, AdiMon will provide impor-
tant information about the causes and distribution of 
obesity in childhood. Therefore, it will enable the need 
for action to be recognised at an early stage, initial 
approaches for preventive measures to be identified and 
developments to be tracked over time.

AdiMon is to be published on the Robert Koch Insti-
tute’s website by the end of 2017. For this purpose,  
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supplementary information for individual indicators has 
been requested from data holders. In addition, a cus-
tomised website structure is being designed so that the 
results of monitoring can be represented visually in a 
user-friendly manner. The freely accessible monitoring 
system is intended to provide current data and therefore 
contribute towards the development of further measures 
aimed at preventing childhood obesity. AdiMon is also 
intended as a means of mapping long-term popula-
tion-wide developments within childhood obesity and 
its influencing factors. Finally, the health monitoring 
conducted by the Robert Koch Institute provides an 
important data basis that has been linked to high-qual-
ity and innovative data sources as part of the AdiMon 
project, and this will enable comprehensive and sub-
stantial monitoring of the factors influencing childhood 
obesity to be undertaken.
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Regional health differences – developing a socioeconomic 
deprivation index for Germany

Abstract
For Germany, regional differences for various health indicators, which are also associated with socioeconomic 
factors, have been documented. This article aims to develop a regional socioeconomic deprivation index for 
Germany that (1) can be used to analyse regional socioeconomic inequalities in health and (2) provides a basis 
for explaining regional health differences in Germany. 
The core data stem from the INKAR (indicators and maps on spatial and urban development in Germany and 
Europe) database compiled by Germany’s Federal Institute for Research on Building, Urban Affairs and Spatial 
Development. Factor analysis is used for indexing and the weighting of indicators for the three dimensions of 
education, occupation and income. The German Index of Socioeconomic Deprivation (GISD) is generated at the 
levels of associations of municipalities, administrative districts and administrative regions for the years 1998, 
2003, 2008 and 2012. Aggregate data and individual data from the German Health Update 2014/2015-EHIS 
(GEDA 2014/2015-EHIS) study are used to analyse associations between the index and selected health indicators.
For around two thirds of the causes of death, the German Index of Socioeconomic Deprivation reveals significant 
socioeconomic inequalities at the level of Germany’s administrative regions. At district level, life expectancy in 
the bottom fifth of districts presenting the highest levels of deprivation is, depending on the observation period, 
1.3 years lower for women and 2.6 years lower for men in comparison to the upper fifth of districts presenting 
the lowest levels of deprivation. The index can explain 45.5% and 62.2% of regional differences in life expectancy 
for women and men, respectively. Moreover, the population in regions characterised by high levels of deprivation 
has significantly higher rates of smokers, engages less frequently in leisure-time physical activities and is more 
often obese. 
The German Index of Socioeconomic Deprivation illustrates regional socioeconomic differences at different 
spatial levels and contributes to explaining regional health differences. This index is intended for use in research 
as well as by federal and federal state health reporting systems and should enable access to new sources of data 
for investigating the links between social inequalities and health in Germany.
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1. Introduction

To provide the most comprehensive and precise picture 
of health in Germany, Federal Health Reporting (GBE) 
uses numerous sources of data. In addition to health 
surveys carried out by the Robert Koch Institute, as well 
as sociological and epidemiological studies, these 
include official statistics and process-produced data 
from social insurers [1]. Robust conclusions depend on 
representative, valid and reliably processed information. 
Moreover, to reflect trends, this information should be 
collected continuously. Regional and social health dis-
parities are a focus of health reporting [1]. 

This approach of the GBE fulfils the requirements of 
the World Health Organization (WHO), which regards 
continuous monitoring of the scale of health inequali-
ties and providing evidence of measures to reduce such 
inequalites as a central task for public health [2]. Numer-
ous international surveys have demonstrated that access 
to healthcare, disease risks and also life expectancy are 
distributed unequally in most countries [3]. Socially dis-
advantaged individuals tend to view their health as being 
poorer than those who are better off, they do also dis-
play riskier behaviour with regard to their health and face 
higher disease burdens and mortality. These inequalities 
in health chances are also present in Germany [4-6]. 
Moreover, regarding various health indicators, pro-
nounced regional health differences exist in Germany 
that are also related to social characteristics of particu-
lar regions [5, 7, 8]. 

Frequently, the description of social inequality is 
based on measures of socioeconomic status (SES) for 

individuals or households. The underlying assumption 
here is that socioeconomic status is, in most cases, 
related to particular social advantages and disadvantages 
defined as individual access to scarce resources highly 
valued in society, such as money, wealth, power, social 
prestige, education and knowledge [9]. Education, occu-
pational status and income are seen to constitute the 
central defining factors for socioeconomic status and 
the core dimensions of social inequality [10, 11]. Social 
and health surveys therefore collect this information to 
define the socioeconomic status of respondents. This is 
done both by using the single indicators (education, 
occupation and income) separately and by using com-
posite status indices [12-14]. 

Numerous data sources for health reporting, however, 
provide hardly any information on the individual socioe-
conomic situation of the people included. This makes 
analysing social inequalities in health very difficult. In 
Germany, this particularly applies to the data concerning 
life expectancy and causes of death, cancer registries, 
statistics regarding absences from work, as well as diag-
nosis data from outpatient and inpatient care. Due to 
strict data protection regulations, some of these data 
sources often only provide regionally aggregated data. In 
order to be able to analyse social inequalities in health, 
such data are then often related to regional socioeco-
nomic indicators. Such indicators can pinpoint a region’s 
social conditions. Possible indicators include the at-risk-
of-poverty rate [15], unemployment rates, household 
income per capita [8] or multidimensional indices [17, 18]. 

Multidimensional indices at the regional level offer 
the benefit of highlighting not merely individual aspects, 

The German Index of  
Socioeconomic Deprivation 
reflects regional socioeconomic 
differences at different  
spatial levels.
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but the overall set of socioeconomic advantages and 
disadvantages of a region. Within this context, interna-
tional research often uses the term social or socioeco-
nomic deprivation. Applied to individuals, the concept 
describes a relative lack of material resources; compared 
to others, the person in question has so few resources 
at their disposal that their participation in social activi-
ties is potentially limited [19, 20]. When applied to 
regions, however, the term deprivation highlights the 
fact that socio-spatial resources and burdens can also 
impact social participation. Measures of regional depri-
vation have been used in England since the 1980s to 
make compare regions regarding their associated need 
for healthcare [20]. Most indices thereby build on the 
concepts developed by Townsend [19], Carstairs [21] and 
Jarman [22]. Beyond socioeconomic indicators, more 
recent indices on so called “multiple deprivation” [23] 
consider further indicators, such as the life expectancy 
of the population. Whilst multiple deprivation approaches 
are better at explaining regional differences in care needs, 
they are of limited value to epidemiological research 
because, at a conceptual level, they do not clearly dis-
criminate between health determinants and the conse-
quences of diseases [20]. 

This article aims to develop a regional deprivation 
index for Germany that is capable of demonstrating 
regional socioeconomic inequalities. The index uses 
internationally established indicators and is based on 
the concept of socioeconomic status as it is used in 
social epidemiology to describe the social situation of 
individuals and households [14]. The following sections 
describe the key elements of the socioeconomic depri-

vation index and provide an analysis of statistical asso-
ciations between the index and several health indicators 
at different regional levels. Finally, we discuss the index’s 
potential and limitations with regard to research and 
health reporting. 

2.  Data and method
2.1  Data sources

The data source for regional socioeconomic information 
is the INKAR (indicators and maps on spatial and urban 
development) database compiled by Germany’s Federal 
Institute for Research on Building, Urban Affairs and 
Spatial Development (BBSR) [24]. INKAR is an interac-
tive online database containing regional statistics for 
Germany and Europe. Indicators are available for differ-
ent regional levels. This makes comparisons between 
European regions, German federal states, districts, cen-
tral areas and associations of municipalities possible. 
Most statistics date back to 1995 and analyse a consis-
tent territory (as of 31 December 2014). Currently, the 
database contains around 600 indicators providing 
information on population, labour market, income and 
earnings, housing, education, social and medical care, 
transport and accessibility, land use and the environ-
ment, as well as public finances and budgets.

Regional health information for initial relation analy-
sis was also acquired from the INKAR database, as well 
as from the statistical office of the European Union 
(Eurostat). Regional data are available for different spa-
tial levels (Table 1). The INKAR database provides data 
on life expectancy at birth for the 402 rural districts and 

The index implements eight 
indicators from the three 
core dimensions of social 
inequality – education,  
occupation and income.
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towns not attached to an administrative district (termed 
districts in the following sections). Eurostat provides 
age-standardised information on mortality differentiated 
according to ICD-10 chapters (International Statistical 
Classification of Diseases and Related Health Problems, 
tenth revision) for the European administrative divisions 
NUTS-2 (Nomenclature of territorial units for statistics). 
According to official European statistics, for Germany 
this administrative level comprises 39 administrative or 
statistical regions.

Regionalised health information based on individual 
data was taken from the 2014/2015 German Health 
Update study (GEDA 2014/2015-EHIS). GEDA is part of 
health monitoring at the Robert Koch Institute (RKI) and 
has been regularly conducted as a cross-sectional health 
survey of adults (aged over 18) since 2009 [25]. The sam-
ple was conceived as a two-step cluster sample. In a first 
step, 301 municipalities and associations of municipali-
ties stratified by federal state and BIK classification were 
selected randomly out of all the municipalities in Ger-
many [26]. The probability of a municipality being drawn 
was thereby proportional to the size of its population [27]. 
In the selected municipalities, random samples from the 

residents’ registration office were taken. The response 
rate was 27.7%. The statistical analysis was carried out 
using weighting factors that correct deviations of the 
sample from the German population (as of 31 December 
2014) with regard to gender, age, district type and edu-
cation. In total, data from 24,016 women and men aged 
over 18 were used. A detailed description of the method-
ology applied in the GEDA 2014/2015-EHIS survey can 
be found in the article German Health Update – New 
data for Germany and Europe in issue 1/2017 of the Jour-
nal of Health Monitoring.

2.2  Indicators to develop the socioeconomic deprivation 
index

To select suitable indicators for the German Index of 
Socioeconomic Deprivation (GISD), we conducted a 
comprehensive research of literature in the Pubmed and 
Google Scholar databases, which yielded 372 interna-
tional articles on regional deprivation. After excluding 
double and irrelevant hits, 49 articles to extract indica-
tors remained. To be shortlisted, an indicator had to be 
closely connected to one of the three central dimensions 

Table 1 
Administrative levels in Germany 

Source: BBSR [24]

In parts of the East German 
federal states, but also in the 
Saarland, North Rhine-West-
phalia and Lower Saxony, 
levels of socioeconomic  
deprivation are higher.

Level Number of areas Average population Range of population figures

Minimum Maximum
Associations of municipalities (GVB) 4,504 17,878 338 3,375,222
Districts and towns not attached to 
an administrative district (districts)

402 200,308 34,064 3,375,222

Spatial planning regions (ROR) 96 838,789 203,544 3,375,222
NUTS-2 39 2,064,711 518,289 5,081,061
NUTS-2= Nomenclature of territorial units for statistics, EU statistical regions, level 2, basic regions, corresponds to administrative districts or statistical 
regions of federal states. Territorial units and population as of 31 December 2012

http://www.rki.de/EN/Content/Health_Monitoring/Health_Reporting/GBEDownloadsJ/ConceptsMethods_en/JoHM_2017_01_health_situation7.pdf?__blob=publicationFile
http://www.rki.de/EN/Content/Health_Monitoring/Health_Reporting/GBEDownloadsJ/ConceptsMethods_en/JoHM_2017_01_health_situation7.pdf?__blob=publicationFile
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of socioeconomic status (education, occupation and 
income) [10]. In a final step, we verified the availability 
of the corresponding indicators in the INKAR database 
and selected indicators that are available at the district 
or associations of municipalities level for the period from 
1998 to 2012. Unfortunately, regarding the dimensions 
of education and occupation, only very few indicators 
fulfilled these criteria. Slightly more data are available 
for the dimension of income.

Unemployment rates in a region, the average gross 
wage of employees and the employment rate were 

selected as indicators for the dimension of occupation. 
Gross wage is used as an indicator for the mean occu-
pational status of employees in a region as it is the best 
indicator available. The dimension of education used 
the share of employees with a university degree and the 
share of those who leave school without a certificate. The 
indicators for monthly mean net household income, 
debtor quotas and tax revenue were used for the dimen-
sion of income (Table 2). For those indicators for which 
no complete data sets for the years 1998 to 2012 exist, 
missing values at the district level were estimated based 

Life expectancy is lower,  
mortality is higher and the 
health risks are greater in 
regions with higher levels of 
socioeconomic deprivation.

 
 

Table 2 
Indicators of socioeconomic deprivation 

Source: INKAR [24]

Category Indicator Statistical source Availability
Unemployed Proportion of people unemployed as share  

of working age residents in %
Statistics of the Federal 

Employment Agency
Associations of municipalities 
for the years 1998, 2003, 2008, 

2012

Employees at place 
of residence with 
university degree

Proportion of employees with social  
insurance at place of residence with  

university degree as share of employees with  
social insurance at place of residence in %

Statistics of the Federal 
Employment Agency

Districts for the years 1999, 2003, 
2008, 2012

Employment quota Proportion of employees with social  
insurance at place of residence per  

100 working age inhabitants 

Statistics of the Federal 
Employment Agency

Associations of municipalities 
for the years 2003, 2008, 2012, 

districts for 1998

Gross wages  
and salaries

Gross wage and salary in EUR per employee Official federal and federal 
state employment statistics 

Districts for the years 2000, 2003, 
2008, 2012

Net household  
income

Average household income in EUR  
per inhabitant

National Accounts Working 
Group (Arbeitskreis Volks-

wirtschaftliche Gesamt-
rechnung der Länder)

Districts for the years 2000, 2003, 
2008, 2012

School leavers 
without certificate

Proportion of school leavers without school- 
leaving certificate out of all school leavers in %

Statistics on the schools of 
general education

Districts for the years 1998, 2003, 
2008, 2012

Debtor quota Private debtors per 100 inhabitants aged 18  
and above

Statistics from creditreform 
e.V. associations 

Districts for the years 2004, 2008, 
2012

Tax revenue Tax revenue in EUR per inhabitant Comparison of federal and 
federal state taxation on real 

estate and working assets

Associations of municipalities 
2003, 2008, 2012,  
districts for 1998
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on regression analysis (linear random intercept model 
time series). For the five indicators that were only avail-
able at the district level, values for associations of munic-
ipalities were estimated by regression analysis based on 
other available indicators (Table 2). This means that at 
the level of associations of municipalities the index is 
associated with greater uncertainties than at the district 
level. Furthermore, the index for 1998 is less precise than 
for the following years as for this particular year data 
were unavailable for several indicators.

2.3  Index development

Analogous to the approach adopted in international lit-
erature, during index development, a factor analysis was 
performed to weight the indicators for the three dimen-
sions of socioeconomic deprivation [28-31]. Rotated fac-
tor loadings were used and a single factor solution indi-
cated for each dimension. The three generated factors 
were given equal weighting in the resulting index, i.e. 
each contributing one third (Table 3). For the dimension 
of education, there were only two indicators, which 

meant a factor analysis was not applicable. Because 
employees represent a notably larger proportion of the 
population, the indicator education status of employees 
was given twice the weight of the indicator proportion 
of people who leave school without a certificate based 
on school statistics. This was done in consideration of 
the fact that the ratio of employees (education status of 
employees) compared to households of adults with chil-
dren (school leavers without certificates) is roughly two 
to one. In the absence of conclusive indicators for edu-
cation at the regional level, values are approximate esti-
mates. 

The index was standardised for each survey year and 
each spatial level (associations of municipalities, dis-
tricts, administrative regions [NUTS-2], spatial planning 
regions), which means that the regional socioeconomic 
deprivation index can vary between 3 (lowest degree of 
deprivation/highest socioeconomic status) and 21 (high-
est degree of deprivation/lowest socioeconomic status). 
Standardisation aimed to ensure the comparability of 
the variation range with the composite index of individ-
ual socioeconomic status developed for the health  

The German Index of  
Socioeconomic Deprivation 
is available for research and 
health reporting on different 
spatial levels and for various 
years.

Dimension  
(Proportion of GISD)

Indicator 
(z-standardised)

Factor loading Correlation of indicators  
with dimension (Pearson)

Education 
(33.3%)

School leavers without certificate -0.33 0.76
Employed at place of residence with university degree +0.66 -0.74

Occupation 
(33.3%)

Unemployed -0.61 0.89
Gross income and wage +0.27 -0.63

Employment quota +0.50 -0.55
Income  
(33.3%)

Debtor quota -0.41 0.70
Net household income +0.52 -0.88

Tax revenue +0.39 -0.55

Table 3 
Weighting of indicators for socioeconomic 

deprivation in the three subdimensions  
of the German Index of  

Socioeconomic Deprivation  
Data sources: INKAR, own calculations
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The index provides the field 
of health reporting with new 
data sources to analyse 
health inequilities.

surveys conducted by the Robert Koch Institute. More-
over, the units of the mentioned spatial levels, i.e. the 
corresponding regions, were weighted according to the 
population for further analysis of the distribution of index 
values for each year and categorised in two ways. First, 
they were divided into groups of 20% (quintiles, fifths) 
weighted by their population. These quintiles were then 
used to differentiate between regions with low (lowest 
quintile), medium (middle three quintiles) and high 
(highest quintile) levels of socioeconomic deprivation. 
The variation range of 3 to 21 points and category devel-
opment was guided by the development of individual 
socioeconomic status in population-wide epidemiolog-

ical surveys in the context of health monitoring con-
ducted by the Robert Koch-Institute [14]. 

2.4  Analysis strategy

The following section presents the regional distribution 
of the index and results on associations between region-
al socioeconomic deprivation and average life expectan-
cy as well as the individual health indicators smoking, 
leisure-time physical inactivity and obesity. Moreover, 
the associations between regional socioeconomic de -
privation and individual socioeconomic status are high-
lighted. 

NUTS-2 = Nomenclature des unités territoriales statistiques
1 = lowest levels of deprivation ... 5 = highest levels of deprivation

NUTS-2 Districts
Associations of 
municipalities

1       2       3       4       5Quintiles: 

 
 

Figure 1 
Regional levels of socioeconomic deprivation 

(in quintiles) by spatial levels in Germany 2012 
Data sources: INKAR, own calculations
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The German Index of Socioeconomic Deprivation was 
linked to district identifiers. As a measure to quantify the 
association between the index and health indicators, the 
Relative Index of Inequality (RII) was calculated [32]. This 
regression-based measure takes into account the entire 
distribution of a socioeconomic variable. In the follow-
ing, the RII can be interpreted as the estimated rate ratio 
between people living in regions with the highest and 
those living in regions with the lowest level of socioeco-
nomic deprivation. A value of 1 translates as no regional 
socioeconomic inequalities; values greater than 1 indi-
cate an increased rate in deprived regions, whereas val-
ues between 0 and 1 indicate a lower rate in deprived 
regions. In contrast, the Slope Index of Inequality (SII) 
was used to analyse associations between regional  
socioeconomic deprivation and life expectancy. Analo-
gous to the Relative Index of Inequality, it describes the 
absolute difference in life expectancy [32]. The SII was 

Figure 2 
Regional levels of socioeconomic deprivation 

(in categories at the district level)  
and life expectancy  

Data sources: indicators and maps on spatial 
and urban development (INKAR);  

own calculations

required because no age-standardised mortality figures 
to calculate the RII were available at the district level. All 
analysis was conducted using the Stata SE 14.1 statisti-
cal package.

3.  Results

Figure 1 shows the distribution of the German Index of 
Socioeconomic Deprivation at the level of associations 
of municipalities, districts and administrative regions or 
statistical regions according to the official European sta-
tistics (NUTS-2) for 2012. Overall, the figures show that 
levels of socioeconomic deprivation are spread uneven-
ly between the West German and the East German fed-
eral states (also known as the new federal states). Many 
associations of municipalities presenting high values for 
socioeconomic deprivation are located in the new fed-
eral states; however, further concentrations can also be 
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found in the Saarland, North Rhine-Westphalia and rural 
areas of Lower Saxony. Areas where the levels of socioe-
conomic deprivation tend to be low are found mainly in 
Bavaria, Baden-Württemberg, Hesse and parts of North 
Rhine-Westphalia, such as in Düsseldorf and the 
Cologne/Bonn region. 

Figure 2 shows the differences in life expectancy at 
the level of districts for the years 1998/2000 through to 
2011/2013. Socioeconomic deprivation is classified into 
the three categories low, medium and high. For the 
observation period, men from districts with low levels 
of deprivation had a mean life expectancy that was 2.9 
years higher than for men from the most deprived dis-
tricts (SII=3.44). For women, the corresponding mean 
difference was 1.5 years (SII=1.86). Over the entire obser-
vation period, the regional socioeconomic inequalities 
in mean life expectancy measured using the SII increased 
significantly by 27.7% for women and 20.2% for men. 
Expressed in years, the difference in life expectancy 
between districts with high and low levels of deprivation 
increased from 1.4 to 1.7 years for women and 2.6 to 3.0 
years for men during the period of observation. The Ger-
man Index of Socioeconomic Deprivation can statisti-
cally explain 45.5% (adjusted R²) of regional differences 
in life expectancy for women and 62.2% for men.

Table 4 shows the causes of death (ICD-10 disease 
chapters) where regional socioeconomic inequalities in 
mortality at the level of administrative and statistical 
regions were particularly large between 2008 and 2010. 
The Relative Index of Inequality reveals significant 
socio-spatial disparities with regard to total mortality 
and diseases of the circulatory system (I00–I99), for 

neoplasms (C00–D48), diseases of the respiratory sys-
tem (J00–J99) and diseases of the digestive system 
(K00–K93, only for men) and, therefore, for 80.7% of all 
deaths in the period considered. 

Beyond the described statistical associations at the 
regional level, data from the Robert Koch Institute’s 
GEDA 2014/2015-EHIS survey can provide a link between 
regional values for socioeconomic deprivation and the 
individual health of respondents. In the 255 associations 
of municipalities in which GEDA respondents lived, the 
three health risks smoking (answering the question  
‘Do you smoke?’ with ‘yes, daily’ or ‘yes, occasionally’), 
leisure-time physical inactivity (<10 minutes of  
leisure-time physical activity per week) and obesity (body 
mass index ≥30 kg/m2) are significantly more prevalent 
in associations of municipalities with higher levels of 
socioeconomic deprivation than in those with compar-
atively low levels of deprivation (Figure 3). With the 
exception of obesity, the link with levels of socioeco-
nomic deprivation is similarly strong for women and 
men. When comparing associations of municipalities 
with the highest levels of socioeconomic deprivation to 
those with the lowest, the Relative Index of Inequality is 
1.5 to 1.7. For male obesity, it is 1.9.

Moreover, GEDA reveals the varying statistical impor-
tance of individual socioeconomic status and regional 
socioeconomic deprivation for the spread of health risks. 
Table 5 shows the results from four gradually calculated 
regression models for the considered health risks. In a 
first step, the general regional variation of health risks 
at the level of associations of municipalities (M0) is con-
sidered. In the following steps, the links with regional 
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Table 4 
Socioeconomic deprivation (in categories  

at the level of administrative and statistical 
regions) and deaths (2008-2010)  

by cause of death 
Data sources: Statistical Office of the European 

Union (Eurostat) [33]; own calculations

Cause of death according to the main groups listed in 
the ICD-10 and arranged based on the proportion of 
age-standardised deaths

Share in 
causes of 

death

Standardised 
mortality rate 

per 100,000 
residents

By socioeconomic  
deprivation 

(GISD)

Relative Index of  
Inequality (RII) by gender

Code Description Total Total Low High Total Women Men
A-R, V-Y Total mortality excluding chapters S, T and Z 100.0% 1063.8 977.9 1135.2 1.19 1.15 1.24
I00-I99 Diseases of the circulatory system 42.2% 449.2 396.8 507.3 1.26 1.24 1.29
C00-D48 Neoplasms 26.0% 276.3 261.0 285.8 1.15 1.08 1.24
J00-J99 Diseases of the respiratory system 7.6% 80.3 67.6 81.6 1.22 1.19 1.29
K00-K93 Diseases of the digestive system 4.9% 52.4 50.2 55.4 - - 1.17
V01-Y98 External causes of morbidity and mortality 3.6% 38.8 43.3 41.2 - - -
E00-E90 Endocrine, nutritional and metabolic diseases 3.3% 35.6 35.0 41.1 - - -
F00-F99 Mental and behavioural disorders 2.7% 28.3 27.2 26.5 - 0.77 -
R00-R99 Symptoms, signs and abnormal clinical and  

laboratory findings, not elsewhere classified
2.4% 25.9 20.9 22.7 2.46 2.42 2.54

G00-G95 Other diseases of the nervous system 2.4% 25.9 27.0 24.6 - - -
N00-N99 Diseases of the genitourinary system 2.3% 24.4 21.3 27.2 1.27 1.31 1.24
A00-B99 Certain infectious and parasitic diseases 1.7% 18.3 17.5 13.3 - - -
M00-M99 Diseases of the musculoskeletal system and 

connective tissue
0.3% 3.2 4.4 2.8 - 0.50 -

D50-D89 Diseases of the blood and blood-forming  
organs and certain disorders involving the  

immune mechanism

0.3% 3.2 3.4 3.5 - - -

L00-L99 Diseases of the skin and subcutaneous tissue 0.1% 1.1 1.2 1.0 - - -
Q00-Q99 Congenital malformations, deformations  

and chromosomal abnormalities
0.1% 0.9 1.0 1.1 - - -

O00-O99 Pregnancy, childbirth and the puerperium 0.0% 0.1 0.1 0.1 - - -
P00-P96 Certain conditions originating in the perinatal 

period
0.0% 0.0 0.0 0.0 - - -

Legend:
GISD=German Index of Socioeconomic Deprivation; ICD-10=International Statistical Classification of Diseases and Related Health Problems, 10th Revision; 
RII=Relative Index of Inequality; “–”=nonsignificant results
Eurostat statistics do not record data for ICD-10 codes S00-T98 and Z00-99. Total excluding codes O00-O99. 
Standardised mortality rates per 100,000 residents: age-standardised deaths per 100,000 residents (revision of the European Standard Population 2013). 
Standardised mortality rates by socioeconomic deprivation: mortality rate at NUTS-2 level (nomenclature of territorial units for statistics) differentiated by 
levels of socioeconomic deprivation (in categories). 
Relative Index of Inequality according to GISD=Relative Index of Inequality of mortality rates by levels of socioeconomic deprivation. 
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Smoking Physical inactivity Obesity

Women Men Women Men Women Men
M0: Basic model

MOR(GVB) 1.18* 1.13* 1.19* 1.29* 1.29* 1.31*

M1: Deprivation
RII(GISD) 1.51* 1.50* 1.71* 1.74* 1.64* 1.94*

MOR(GVB) 1.12* 1.03 1.10* 1.22* 1.23* 1.22*

M2: Deprivation and SES
RII(GISD) 1.24* 1.25* 1.38* 1.32* 1.38* 1.66*

RII(SES) 0.25* 0.36* 0.21* 0.19* 0.27* 0.41*

MOR(GVB) 1.18* 1.07 1.00 1.20* 1.18* 1.19*

M3: Deprivation and SES interaction
RII(GISD) 1.60* 1.42* 1.58* 1.18 1.21 1.31
RII(SES) 0.33* 0.41* 0.24* 0.17* 0.23* 0.32*

RII(GISD)*RII(SES) 0.61° 0.78 0.77 1.23 1.31 1.58
MOR(GVB) 1.17* 1.06° 1.00 1.20* 1.18* 1.19*

Controlled for age (metric and squared) levels: associations of municipalities and individual. Significant impact of variables and/or variation at spatial level  
*= p<0.05 or marginally significant °=p<0.10.
SES=individual socioeconomic status; GISD=German Index of Socioeconomic Deprivation; RII=Relative Index of Inequality; MOR=Median Odds Ratio for 
levels of associations of municipalities. 

Table 5 
Link between individual and regional  

socioeconomic deprivation and behaviour- 
related risk factors; results from multilevel  

logistic regression modelling 
Data sources: GEDA 2014/15-EHIS;  

own calculations

Figure 3 
Regional levels of socioeconomic deprivation  

(in categories at the level of associations  
of municipalities) and behaviour-related  

individual risk factors 
Data sources: GEDA 2014/15-EHIS; INKAR;  

own calculations 

Percent

 

low medium high low medium high low medium high low medium high low medium high low medium high

Smoking Leisure-time physical inactivity Obesity
 (currently) (<10min activity per week) (BMI ≥30kg/m²)

Women
RII *

Men
                RII

Women
RII

Men
                RII

Women
RII

Men
                RII
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socioeconomic deprivation (M1), individual socioeco-
nomic status (SES) (M2), as well as the interaction 
between both of these factors (M3) are taken into 
account. When interpreting results, SES index and Ger-
man Index of Socioeconomic Deprivation scores must 
be interpreted inversely. High SES index scores point to 
a better individual socioeconomic situation, high scores 
in the German Index of Socioeconomic Deprivation point 
to a worse regional socioeconomic situation. The results 
therefore show that both regional levels of socioeco-
nomic deprivation and individual socioeconomic status 
have significant and independent links to health risks. 
The higher an individual’s socioeconomic status is, the 
lower the prevalence of smoking, leisure-time physical 
inactivity and obesity. Yet, in regions characterised by 
high levels of socioeconomic deprivation, these risk fac-
tors are generally more prevalent, independent of indi-
vidual socioeconomic status. Moreover, results from the 
interaction model (M3) indicate that a person’s individ-
ual socioeconomic status has no significant impact on 
this link between regional socioeconomic deprivation 
and health risks. One exception is smoking among 
women, where a marginally significant interaction effect 
(p<0.10) was observed.

4.  Discussion

This study introduces a new index for regional socioe-
conomic deprivation in Germany. The German Index of 
Socioeconomic Deprivation (GISD) operationalises 
regional deprivation multi-dimensionally at the popula-
tion level based on the three equally weighted dimen-

sions of education, occupation and income. Initially gen-
erated for the years 1998, 2003, 2008 and 2012, the index 
will be updated regularly every few years. Initial associ-
ation analysis revealed a certain degree of statistical link 
between regional differences in life expectancy, major 
causes of death and behavioural health risks with levels 
of regional socioeconomic deprivation. Further analysis 
suggested that, to a certain extent, individual socioeco-
nomic status can mediate the relation between regional 
deprivation and behavioural health risks: Statistically 
controlling for individual socioeconomic status substan-
tially reduces the effect of regional deprivation, but in 
most cases does not totally explain its effect. Overall, 
the results indicate that individual socioeconomic sta-
tus is not an effect modifier because there is no signifi-
cant difference in the statistical link between regional 
deprivation and behavioural health risks among women 
and men with a low socioeconomic status compared to 
those with a higher status.

The findings are in line with German and international 
literature. Health in regions with higher levels of socioe-
conomic deprivation tends to be worse, as does be  - 
haviour with regard to health [34-40]. Similar studies in 
countries such as England and New Zealand have also 
shown lower life expectancy at birth and the reduction 
of later life expectancy with increasing levels of socioe-
conomic deprivation in specific regions [34-36]. Corre-
sponding links regarding regional unemployment rates, 
average income and at-risk-of-poverty rates have also 
been documented in Germany [5, 6, 16]. Moreover, a link 
with regional deprivation markers and mortality was 
shown: mortality rates in deprived regions are higher 
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than average [37, 38]. In terms of individual health out-
comes, in Germany increasing degrees of deprivation 
translate into higher rates of obesity [39], smoking and 
physical inactivity [40]. 

In terms of methodology, the utilized approach is in 
line with the discussion taking place internationally. For 
example, the New Zealand Deprivation Index (NZDep) 
[28, 29], the Deprivation Index for Quebec and Canada 
(INSPQI) [41-43], the French small-area index of socioe-
conomic deprivation [30], the Deprivation index for small 
areas in Spain [44] and the Danish Deprivation Index 
(DANDEX) [31] also use factor analysis to weight indica-
tors within the different dimensions of regional socioe-
conomic deprivation.

The approach has certain advantages but also limita-
tions. Many deprivation indices that build on the work 
by Townsend [19], Carstairs [21] and Jarman [22] are based 
on census data. For Germany, however, census data are 
only available in irregular intervals. Process-produced 
data were therefore mainly used to be able to regularly 
update the index. However, this means that, overall, there 
are only scant conclusive indicators, in particular at the 
level of associations of municipalities. Moreover, some 
standard of life indicators, such as passenger car density, 
were not used to increase the comparability of index val-
ues between urban and rural regions [45-48]. 

Applying the index at the level of associations of munic-
ipalities increases the socioeconomic homogeneity of 
units compared to the district level and decreases the risk 
of false conclusions due to the effect of administrative 
boundaries (modifiable areal unit problem) [49]. Factor 
analysis allows a better use of the available information 

than if it were weighted equally [19, 21] and the approach 
is less prone to systematic bias than subjective weighting 
by experts as is occasionally applied in some countries 
[22, 50]. However, compared to individual socioeconomic 
status, the applicability of deprivation indices is limited. 
They can be used to identify socioe conomically deprived 
regions, but allow no conclusions on individual socioe-
conomic status [18, 19, 51, 52] or the extent of health  
inequalities in a determined region [53]. 

In our view, the generated deprivation index is a use-
ful additional tool for research and health reporting. Lim-
iting the index to socioeconomic indicators ensures a 
clear interpretation of statistical associations. The index 
thereby complements data on individual socioeconomic 
status and allows for conclusions on independent expla-
nations of regional socioeconomic deprivation and inter-
actions with individual socioeconomic status. Where an 
individual operationalisation of socioeconomic status is 
not possible (for example, in the data of the cause of 
death statistics in Germany), the index, at least to a cer-
tain degree, reveals the extent of health inequalities and 
provides additional reasons to collect individual data [41]. 
Moreover, the results can be used as a basis for health 
policy initiatives and for the development of health pro-
motion and prevention strategies to achieve substantial 
change in regions with high levels of socioeconomic  
deprivation. As regional analyses have the potential to 
promote a targeted allocation of financial resources, they 
also have the potential to promote health equality [28, 31]. 

The GISD is provided free to use for research and 
health reporting at the data archive datorium of the Ger-
man GESIS [54].
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Corrigendum, page 107

In the original article, in Table 4 ‘Socioeco-
nomic deprivation (in categories at the level 
of administrative and statistical regions) and 
deaths (2008-2010) by cause of death’ some 
of the values for standardised mortality rates 
by socioeconomic deprivation (GISD) were 
switched in the columns ‘Low’ and ‘High’. 
In the current version, the table has been 
corrected.

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, Issue 2/2017
	Journal of Health Monitoring
	Health-related behaviour in Europe – A comparison of selected indicators for Germany and the European Union
	Abstract
	1. Introduction
	1.1 Health in Europe
	1.2 Health-related behaviour - selected aspects and public health relevance

	2. Methodology
	3. Indicators and results
	3.1 Obesity
	3.2 Daily fruit intake
	3.3 Daily vegetable intake
	3.4 Physical activity
	3.5 Current smoking
	3.6  Heavy episodic drinking

	4. Discussion and outlook
	References
	Imprint
	Author details
	Conflicts of interest
	Funding 
	Note  
	Publisher
	Editors
	Typesetting
	Translation
	Please cite this publication as 


	Overweight and obesity among adults in Germany
	Abstract
	Introduction
	Indicator
	Results and discussion
	References
	Imprint
	Author details
	Conflicts of interest
	Funding 
	Note  
	Publisher
	Editors
	Typesetting
	Translation
	Please cite this publication as 


	Work-related physical activity among adults in Germany
	Abstract
	Introduction
	Indicator 
	Results and discussion
	References
	Imprint
	Author details
	Conflicts of interest
	Funding 
	Note  
	Publisher
	Editors
	Typesetting
	Translation
	Please cite this publication as 


	Health-enhancing physical activity during leisure time among adults in Germany
	Abstract
	Introduction
	Indicator
	Results and discussion
	References
	Imprint
	Author details
	Conflicts of interest
	Funding 
	Note  
	Publisher
	Editors
	Typesetting
	Translation
	Please cite this publication as 


	Fruit consumption among adults in Germany
	Abstract
	Introduction
	Indicator
	Results and discussion
	References
	Imprint
	Author details
	Conflicts of interest
	Funding 
	Note  
	Publisher
	Editors
	Typesetting
	Translation
	Please cite this publication as 


	Vegetable consumption among adults in Germany
	Abstract
	Introduction
	Indicator
	Results and discussion
	References
	Imprint
	Author details
	Conflicts of interest
	Funding 
	Note  
	Publisher
	Editors
	Typesetting
	Translation
	Please cite this publication as 


	Smoking among adults in Germany
	Abstract
	Introduction
	Indicator 
	Results and discussion
	References
	Imprint
	Author details
	Conflicts of interest
	Funding 
	Note  
	Publisher
	Editors
	Typesetting
	Translation
	Please cite this publication as 


	Alcohol consumption among adults in Germany: risky drinking levels
	Abstract
	Introduction
	Indicator
	Results and discussion
	References 
	Imprint
	Author details
	Conflicts of interest
	Funding 
	Note  
	Publisher
	Editors
	Typesetting
	Translation
	Please cite this publication as 


	Alcohol consumption among adults in Germany:  heavy episodic drinking
	Abstract
	Introduction
	Indicator
	Results and discussion
	References 
	Imprint
	Author details
	Conflicts of interest
	Funding 
	Note  
	Publisher
	Editors
	Typesetting
	Translation
	Please cite this publication as 


	Trends in tobacco sales in Germany
	Abstract
	Introduction
	Indicator
	Results and discussion
	References
	Imprint
	Author details
	Conflicts of interest
	Note  
	Publisher
	Editors
	Typesetting
	Translation
	Please cite this publication as 


	Factors influencing childhood obesity – the establishment of a population-wide monitoring system in Germany
	Abstract
	1. Introduction 
	Info box 1: Definition Monitoring  

	2. Methods
	2.1 Research into influencing factors 
	2.2 Selection of influencing factors
	2.3 Developing the indicators
	Info box 2: Definition Indicator  

	2.4 Research into the data sources
	2.5 Adaptation of the indicators
	2.6 Selection of the core indicators
	Info box 3: Selecting a core indicator  

	2.7 Access the data sources
	2.8 Visualisation of the results

	3. Results
	3.1 Behavioural factors
	3.2 Biological factors
	3.3 Prenatal and early childhood factors
	3.4 Psychosocial factors
	3.5 Environmental factors 
	3.6 Contextual factors
	3.7 Measures in prevention and health promotion
	3.8 Obesity
	Info box 4: Definition Childhood obesity  


	4. Discussion
	5. Conclusion and outlook
	References 
	Imprint
	Author details
	Conflicts of interest
	Funding notice
	Acknowledgements
	Note  
	Publisher
	Editors
	Typesetting
	Translation
	Please cite this publication as 


	Regional health differences – developing a socioeconomic deprivation index for Germany
	Abstract
	1. Introduction
	2. Data and method
	2.1 Data sources
	2.2 Indicators to develop the socioeconomic deprivationindex
	2.3 Index development
	2.4 Analysis strategy

	3. Results
	4. Discussion
	References
	Imprint
	Author details
	Conflicts of interest
	Funding
	Note
	Publisher
	Editors
	Typesetting
	Translation
	Please cite this publication as




	Titel-Weiter 2: 
	home: 
	Seite 1: Off
	Seite 21: Off
	Seite 32: Off
	Seite 43: Off
	Seite 54: Off
	Seite 65: Off
	Seite 76: Off
	Seite 87: Off
	Seite 98: Off
	Seite 109: Off
	Seite 1110: Off
	Seite 1211: Off
	Seite 1312: Off
	Seite 1413: Off
	Seite 1514: Off
	Seite 1615: Off
	Seite 1716: Off
	Seite 1817: Off
	Seite 1918: Off

	back: 
	Seite 1: Off
	Seite 21: Off
	Seite 32: Off
	Seite 43: Off
	Seite 54: Off
	Seite 65: Off
	Seite 76: Off
	Seite 87: Off
	Seite 98: Off
	Seite 109: Off
	Seite 1110: Off
	Seite 1211: Off
	Seite 1312: Off
	Seite 1413: Off
	Seite 1514: Off
	Seite 1615: Off
	Seite 1716: Off
	Seite 1817: Off
	Seite 1918: Off

	forward: 
	Seite 1: Off
	Seite 21: Off
	Seite 32: Off
	Seite 43: Off
	Seite 54: Off
	Seite 65: Off
	Seite 76: Off
	Seite 87: Off
	Seite 98: Off
	Seite 109: Off
	Seite 1110: Off
	Seite 1211: Off
	Seite 1312: Off
	Seite 1413: Off
	Seite 1514: Off
	Seite 1615: Off
	Seite 1716: Off
	Seite 1817: Off
	Seite 1918: Off

	CreativeCommons; Englisch: 
	Seite 19: Off

	home 4: 
	Seite 20: Off
	Seite 211: Off
	Seite 222: Off
	Seite 233: Off
	Seite 244: Off
	Seite 255: Off
	Seite 266: Off
	Seite 277: Off
	Seite 288: Off
	Seite 299: Off
	Seite 3010: Off
	Seite 3111: Off
	Seite 3212: Off
	Seite 3313: Off
	Seite 3414: Off
	Seite 5715: Off
	Seite 5816: Off
	Seite 5917: Off
	Seite 6018: Off
	Seite 6119: Off
	Seite 6220: Off
	Seite 6321: Off
	Seite 6422: Off
	Seite 6523: Off
	Seite 6624: Off
	Seite 6725: Off
	Seite 6826: Off
	Seite 6927: Off
	Seite 7028: Off
	Seite 7129: Off
	Seite 7230: Off
	Seite 7331: Off
	Seite 7432: Off
	Seite 7533: Off
	Seite 7634: Off
	Seite 7735: Off
	Seite 7836: Off
	Seite 7937: Off
	Seite 8038: Off
	Seite 8139: Off
	Seite 8240: Off
	Seite 8341: Off
	Seite 8442: Off
	Seite 8543: Off
	Seite 8644: Off
	Seite 8745: Off
	Seite 8846: Off
	Seite 8947: Off
	Seite 9048: Off
	Seite 9149: Off
	Seite 9250: Off
	Seite 9351: Off
	Seite 9452: Off
	Seite 9553: Off
	Seite 9654: Off
	Seite 9957: Off
	Seite 10058: Off
	Seite 10159: Off
	Seite 10260: Off
	Seite 10361: Off
	Seite 10462: Off
	Seite 10563: Off
	Seite 10664: Off
	Seite 10866: Off
	Seite 10967: Off
	Seite 11068: Off
	Seite 11169: Off
	Seite 11270: Off
	Seite 11371: Off
	Seite 9755: Off

	back 4: 
	Seite 20: Off
	Seite 211: Off
	Seite 222: Off
	Seite 233: Off
	Seite 244: Off
	Seite 255: Off
	Seite 266: Off
	Seite 277: Off
	Seite 288: Off
	Seite 299: Off
	Seite 3010: Off
	Seite 3111: Off
	Seite 3212: Off
	Seite 3313: Off
	Seite 3414: Off
	Seite 5715: Off
	Seite 5816: Off
	Seite 5917: Off
	Seite 6018: Off
	Seite 6119: Off
	Seite 6220: Off
	Seite 6321: Off
	Seite 6422: Off
	Seite 6523: Off
	Seite 6624: Off
	Seite 6725: Off
	Seite 6826: Off
	Seite 6927: Off
	Seite 7028: Off
	Seite 7129: Off
	Seite 7230: Off
	Seite 7331: Off
	Seite 7432: Off
	Seite 7533: Off
	Seite 7634: Off
	Seite 7735: Off
	Seite 7836: Off
	Seite 7937: Off
	Seite 8038: Off
	Seite 8139: Off
	Seite 8240: Off
	Seite 8341: Off
	Seite 8442: Off
	Seite 8543: Off
	Seite 8644: Off
	Seite 8745: Off
	Seite 8846: Off
	Seite 8947: Off
	Seite 9048: Off
	Seite 9149: Off
	Seite 9250: Off
	Seite 9351: Off
	Seite 9452: Off
	Seite 9553: Off
	Seite 9654: Off
	Seite 9957: Off
	Seite 10058: Off
	Seite 10159: Off
	Seite 10260: Off
	Seite 10361: Off
	Seite 10462: Off
	Seite 10563: Off
	Seite 10664: Off
	Seite 10866: Off
	Seite 10967: Off
	Seite 11068: Off
	Seite 11169: Off
	Seite 11270: Off
	Seite 11371: Off
	Seite 9755: Off

	forward 4: 
	Seite 20: Off
	Seite 211: Off
	Seite 222: Off
	Seite 233: Off
	Seite 244: Off
	Seite 255: Off
	Seite 266: Off
	Seite 277: Off
	Seite 288: Off
	Seite 299: Off
	Seite 3010: Off
	Seite 3111: Off
	Seite 3212: Off
	Seite 3313: Off
	Seite 3414: Off
	Seite 5715: Off
	Seite 5816: Off
	Seite 5917: Off
	Seite 6018: Off
	Seite 6119: Off
	Seite 6220: Off
	Seite 6321: Off
	Seite 6422: Off
	Seite 6523: Off
	Seite 6624: Off
	Seite 6725: Off
	Seite 6826: Off
	Seite 6927: Off
	Seite 7028: Off
	Seite 7129: Off
	Seite 7230: Off
	Seite 7331: Off
	Seite 7432: Off
	Seite 7533: Off
	Seite 7634: Off
	Seite 7735: Off
	Seite 7836: Off
	Seite 7937: Off
	Seite 8038: Off
	Seite 8139: Off
	Seite 8240: Off
	Seite 8341: Off
	Seite 8442: Off
	Seite 8543: Off
	Seite 8644: Off
	Seite 8745: Off
	Seite 8846: Off
	Seite 8947: Off
	Seite 9048: Off
	Seite 9149: Off
	Seite 9250: Off
	Seite 9351: Off
	Seite 9452: Off
	Seite 9553: Off
	Seite 9654: Off
	Seite 9957: Off
	Seite 10058: Off
	Seite 10159: Off
	Seite 10260: Off
	Seite 10361: Off
	Seite 10462: Off
	Seite 10563: Off
	Seite 10664: Off
	Seite 10866: Off
	Seite 10967: Off
	Seite 11068: Off
	Seite 11169: Off
	Seite 11270: Off
	Seite 11371: Off
	Seite 9755: Off

	i FS1_engl: 
	CreativeCommons; Englisch 2: 
	Seite 27: Off
	Seite 341: Off
	Seite 422: Off
	Seite 493: Off
	Seite 564: Off
	Seite 635: Off
	Seite 706: Off
	Seite 777: Off
	Seite 848: Off
	Seite 979: Off

	i FS2_engl: 
	home 6: 
	Seite 35: Off
	Seite 431: Off
	Seite 502: Off

	back 6: 
	Seite 35: Off
	Seite 431: Off
	Seite 502: Off

	forward 6: 
	Seite 35: Off
	Seite 431: Off
	Seite 502: Off

	home 5: 
	Seite 36: Off
	Seite 371: Off
	Seite 382: Off
	Seite 393: Off
	Seite 404: Off
	Seite 415: Off
	Seite 426: Off
	Seite 447: Off
	Seite 458: Off
	Seite 469: Off
	Seite 4710: Off
	Seite 4811: Off
	Seite 4912: Off
	Seite 5113: Off
	Seite 5214: Off
	Seite 5315: Off
	Seite 5416: Off
	Seite 5517: Off
	Seite 5618: Off

	back 5: 
	Seite 36: Off
	Seite 371: Off
	Seite 382: Off
	Seite 393: Off
	Seite 404: Off
	Seite 415: Off
	Seite 426: Off
	Seite 447: Off
	Seite 458: Off
	Seite 469: Off
	Seite 4710: Off
	Seite 4811: Off
	Seite 4912: Off
	Seite 5113: Off
	Seite 5214: Off
	Seite 5315: Off
	Seite 5416: Off
	Seite 5517: Off
	Seite 5618: Off

	forward 5: 
	Seite 36: Off
	Seite 371: Off
	Seite 382: Off
	Seite 393: Off
	Seite 404: Off
	Seite 415: Off
	Seite 426: Off
	Seite 447: Off
	Seite 458: Off
	Seite 469: Off
	Seite 4710: Off
	Seite 4811: Off
	Seite 4912: Off
	Seite 5113: Off
	Seite 5214: Off
	Seite 5315: Off
	Seite 5416: Off
	Seite 5517: Off
	Seite 5618: Off

	i FS3_engl: 
	i FS4_engl: 
	Vegetable consumption among adults in Germany 2: 
	i FS6_engl: 
	i Englisch 3: 
	i FS8_engl: 


