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Abstract

Background: Previous studies on lifestyle risk factors mainly focused on age- or gender-specific differences.
However, lifestyle risk factors also vary across regions. Aim of the present study was to examine the extent to which
prevalence rates of SNAP (smoking, nutrition, alcohol consumption, physical activity) vary between East and West
Germany or North and South Germany.

Methods: Data came from the population-representative 2015 Epidemiological Survey of Substance Abuse (ESA)
comprising 9204 subjects aged 18 to 64 years. To assess an east-west or south-north gradient, two binary logistic
regression models were carried out for each SNAP factor.

Results: The logistic regression models revealed statistically significant differences with higher rates of at-risk alcohol
consumption and lower rates of unhealthy nutrition in East Germany compared to West Germany. Significant differences
between North and South Germany were found for at-risk alcohol consumption with higher rates of at-risk alcohol
consumption in South Germany. Daily smoking and low physical activity were equally distributed across regions.

Conclusions: The implementation of measures reducing at-risk alcohol consumption in Germany should take the
identified east-west and south-north gradient into account. Since the prevalence of unhealthy nutrition was generally
high, prevention and intervention measures should focus on Germany as a whole instead of specific regions.

Keywords: Epidemiology, Lifestyle risk factors, Population survey, Regional differences, East Germany, West Germany,
South-north gradient, Health risk

Background
Smoking, unhealthy nutrition, at-risk alcohol consump-
tion and physical inactivity (SNAP) are known as lifestyle
risk factors which are related to non-communicable dis-
eases such as cardiovascular diseases, cancer, or chronic
respiratory diseases [1, 2]. According to the Global Burden
of Disease Study non-communicable diseases accounted
for 72.3% premature deaths worldwide in 2016 [3]. The
economic costs for Germany due to diseases caused by

drinking and smoking were estimated at about 26–79 bil-
lion euro per year, respectively [4].
The risk of SNAP varies by sociodemographic factors

such as age, gender or education, and across geographical
or political regions. Some studies reported an east-west
[5] or south-north gradient [6] in regard to at-risk alcohol
use in the German population, whereas another study only
found south-north differences in drinking styles [7]. For
instance, in Southern federal states beer was consumed
more often than wine or spirits compared to Northern
federal states, but there were no regional differences
regarding the prevalence of alcohol-related problems [7].
Völzke and colleagues [8] reported that young people in
East Germany were more likely to smoke than in West
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Germany and the onset of smoking in middle-aged
women was later in East Germany compared to women of
the same age in West Germany. In the adult population,
smoking was found to be more prevalent in the Northern
compared to the Southern federal states [9]. Furthermore,
nutrition was also found to vary across federal states [10].
For example, eating bread was more often reported by
women in the Eastern federal states compared to women
in the Western federal states, while both genders in
East Germany were found to eat more fruits, vegetables,
fats, sausages, meat-based products, but less fish and
cereal products than in West Germany [10]. Physical
activity among children was reported to be lower in
East Germany [5]. Differences in terms of physical ac-
tivity between West and East Germany might be attrib-
uted to the lower number of sport facilities in East
Germany [5]. The amount of non-organized physical
activity in the adult population, e.g. leisure time activ-
ities, did not differ between regions [5].
After the separation of Germany in East and West after

World War II and its reunion in 1989, the federal states
still vary by sociodemographic and macroeconomic char-
acteristics. The Federal Ministry for Economic Affairs and
Energy reported differences between East and West in
terms of economic power [11]. For instance, in 2016 the
gross domestic product per capita was 28,000 € in East
Germany in comparison to 39,000 € in West Germany
[12]. An explanatory factor for the still existing difference
in economic power is the absence of larger companies in
East Germany which is accompanied among others by a
lower export rate [11]. For instance, not a single East Ger-
man company is listed in the stock market index DAX-30
[11]. Furthermore, a lower population density in East
Germany might also be an influencing factor of the lower
economic power in East Germany [11].
The Hamburg Institute of International Economics

(HWWI) [13] also reported a south-north gradient in
Germany regarding economic indicators. For example, the
Southern federal states Bavaria and Baden-Wuerttemberg
showed a higher economic growth compared to the
Northern federal states, especially after the financial crisis
in 2009 [13]. Additionally, the Southern federal states Bav-
aria and Baden-Wuerttemberg had the lowest unemploy-
ment rates in 2015 (2.6 and 3.2%) whereas the federal
states Berlin and Saxony-Anhalt in the north of Germany
had the highest unemployment rates with 7.9 and 7.5%, re-
spectively [14]. Furthermore, debts of the Northern states
(estimated at 371 billion euros) are twice as high as the
debts of the Southern states (170 billion euros) [15]. The
south-north divide in Germany can be explained by histor-
ical differences in mentalities due to traditional structures
in the agricultural sector. In North Germany the agricul-
tural economy was dominated by large landowners until
the nineteenth century, whereas South Germany was

dominated by peasants. Therefore, the economic depend-
ence was more pronounced in North Germany and the
developments of self-initiative and entrepreneurial actions
were outweighed by a subordinated mentality. On the
other side, the higher density of enterprises and more
widespread self-employment in South Germany meant
that stronger competition could be established at an early
stage, rewarding entrepreneurial thinking and self-reliance.
This tradition of self-reliance in combination with the
peasant ethos is seen as the basis for the later rise of the
South [13, 16]. Furthermore, the transition to the know-
ledge society can be seen as the initial spark, since autono-
mous actions gained importance [13, 16].
In previous studies on lifestyle risk factors at population

level, the focus was generally on age- or gender-specific dif-
ferences. However, as described above, there are indicators
that lifestyle risk factors also vary across regions. The aim
of the present study is therefore to examine if the regional
differences of SNAP are still valid. Additionally, since previ-
ous literature postulated the assumption that the south-
north gradient of economic differences could aggravate in
the future and replace the east-west gradient [13], the
present study will also investigate the extent to which there
are increased differences in the distribution of SNAP indi-
cators between North and South Germany compared to
East and West Germany. The findings will provide the pos-
sibility to develop or adjust health policy strategies for life-
style risk factors by considering regional variabilities.

Methods
Study design and sample
The 2015 Epidemiological Survey of Substance Abuse
(ESA 2015) served as database. Based on a cross-
sectional design the ESA has been assessing substance
use among the general population in Germany at regular
intervals since 1980. In 2015, a random two-stage pro-
cedure was used for sampling: 254 sample points (cities
or communities) followed by a random selection of the
target population from population registers. Data were
collected by standardized self-administered question-
naires (paper-pencil), telephone interviews, or online
questionnaires from 18 to 64 years old individuals living
in Germany. The initial sample was divided into a tele-
phone arm and a written arm depending on whether a
telephone number could be determined for the respect-
ive address. All selected individuals received written cor-
respondence comprising study information, a data
privacy statement, an online access code, and an accom-
panying letter from the German Federal Ministry of
Health. Informed consent was given either verbally (tele-
phone arm), by ticking the informed consent box (online
questionnaire) or by accepting the conditions (study
content, data protection, data processing and storage) in
sending back the filled in questionnaire. The procedure had
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been approved by the ethics committee of the German Psy-
chological Society (DGPs; Reg.-No: GBLK06102008DGPS).
The net-response rate was 52.2%. The final sample com-
prised 9204 study participants, of whom 5090 were female
(49.6%) and 4114 were male (50.4%). The average age of
the participants was 42.3 years (95%-CI = [42.0; 42.7). For
further information on methods and design of the ESA
2015 please see Piontek and colleagues [17].

Outcome measures
SNAP` were used as outcome measures and all variables
were dichotomized (0 = favorable lifestyle behavior; 1 =
risky lifestyle behavior). Daily smoking was defined by
having smoked at least one cigarette, cigar, pipe or ciga-
rillo per day in the last 30 days. To assess unhealthy diet,
a validated food frequency questionnaire of six items
was used (LML-6) [18]. Participants were asked how
often (1 rarely or never - 5 several times a day) they had
eaten low fat milk products, crudités, fresh salads, fresh
herbs, fresh fruits or cereal products [18]. Responses to
the LML-6 were categorized into healthy diet (index
score > = 10) and unhealthy diet (index score < 10) [18].
A quantity-frequency-index was used to assess alcohol
consumption. At-risk alcohol consumption in the last
30 days was characterized by an average daily ethanol in-
take of 12 g or more for women or 24 g or more for men
[19, 20]. Physical activity was assessed by asking the par-
ticipants on how many days per week in the last three
months they had been breathless and sweating due to
physical activity. If they had been active for at least one
day per week, they were asked about the average dur-
ation of their physical activity (1 “Less than 10 minutes”,
2 “10 to less than 30 minutes”, 3 “30 to 60 minutes”, 4
“More than 60 minutes”). Based on the recommenda-
tions of the American College of Sports Medicine and
the American Heart Association, being physical active
for less than 30min per day on five days a week was de-
fined as low physical activity [21].

Predictors
Two dichotomous variables were generated to divide the 16
German federal states into North (Berlin, Brandenburg,
Mecklenburg-Western Pomerania, Saxony-Anhalt, Bremen,
Hamburg, Lower Saxony, North Rhine-Westphalia and
Schleswig-Holstein), South (Baden-Wuerttemberg, Bavaria,
Hesse, Rhineland-Palatinate, Saarland, Saxony and Thurin-
gia), East (Brandenburg, Mecklenburg-Western Pomerania,
Saxony-Anhalt, Saxony and Thuringia) and West (Baden-
Wuerttemberg, Bavaria, Bremen, Hamburg, Hesse, Lower
Saxony, North Rhine-Westphalia, Schleswig-Holstein,
Rhineland-Palatinate, Saarland) Germany. The East-West
division followed the borders of the former German Demo-
cratic Republic (GRD) and the Federal Republic of
Germany (FRG) between 1945 and 1989. The classification

in North and South Germany was based on population size
(same population size in North and South Germany), ur-
banity (five urban regions each in North and South
Germany) and the number of inhabitants from the new
Eastern federal states [15].
As sociodemographic information gender, age and

education were assessed. Education was assessed based
at the International Standard Classification of Education
(ISCED) [22] and categorized in three groups: low edu-
cation, intermediate education, high education.

Statistical analyses
Two binary logistic regression models were carried out for
each SNAP-indicator. Since the same federal states are di-
vided once into East-West and once into South-North,
the regions (East-West, South-North) were included in
separate regression models to prevent multicollinearity.
All predictors were entered at once. The mode of data col-
lection (paper pencil, telephone, online) served as control
variable. Cases with missing data were deleted listwise.
Weighted prevalence rates and 95%-confidence intervals
were calculated. Data was weighted for region, age, gender
and education. All analyses were performed in STATA 14
(Stata Corp LP, College Station, TX).

Results
Descriptive results
Table 1 and Table 2 depict the prevalence rates for the
four SNAP-indicators by region (95%-CI not shown).
Daily smoking was equally distributed across regions.
Unhealthy nutrition was most prevalent in West
Germany (70.6, 95%-CI = [69.4; 71.8]) and least prevalent
in East Germany (66.7, 95%-CI = [63.4; 69.8]), but the
differences were not significant. East Germany showed
the highest prevalence for at-risk alcohol consumption
(18.3%, 95%-CI = [16.2; 20.6]), which differed statistically
significant from the prevalence in West (14.6, 95%-CI =
[13.6; 15.8]) and North Germany (13.9, 95%-CI = [12.7;
15.1]). The prevalence of low physical activity did not
differ between the regions.

Daily smoking
Women (OR = 0.8, 95%-CI = [0.7; 0.9]) and individuals
with a higher education (OR = 0.4, 95%-CI = [0.3; 0.5])

Table 1 Overview of prevalence rates of the four SNAP factors
for East (n = 1430) and West Germany (n = 7429)

SNAP factors West East

Daily Smoking 18.5 19.1

Unhealthy Nutrition 70.6 66.7

At-risk alcohol consumption 14.6 18.3

Low physical activity 82.5 82.5

Note. % = Figures represent weighted prevalence rates.
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were less likely to smoke at a daily basis. Under the con-
trol of sociodemographic factors, there was no statistically
significant east-west (Table 3) or south-north gradient
(Table 4).

Unhealthy nutrition
Women (OR = 0.3, 95%-CI = [0.3; 0.4]) and individuals
with higher education (OR = 0.7, 95%-CI = [0.6; 0.9]) were
less likely to report unhealthy nutrition compared to men
and individuals with a lower education. When controlling
for sociodemographic variables, a statistically significant
east-west gradient was found (Table 3). Individuals in East
Germany were less likely to report unhealthy nutrition
than individuals in West Germany (OR = 0.8, 95%-CI =
[0.7; 1.0]). There was no statistically significant south-
north gradient (Table 4).

At-risk alcohol consumption
Women (OR = 0.8, 95%-CI = [0.6-0.7; 0.90]) were less
likely to drink alcohol at a risky level than men. Individ-
uals with higher (OR = 1.5, 95%-CI = [1.1; 1.9]) or inter-
mediate education (OR = 1.5, 95%-CI = [1.1; 2.0]) were
more likely to report at-risk alcohol consumption than in-
dividuals with lower education. Statistically significant
east-west (Table 3) and south-north gradients (Table 4)

were found under the control of sociodemographic fac-
tors. Individuals in East Germany were more likely to re-
port at-risk alcohol consumption compared to individuals
in West Germany (OR = 1.3, 95%-CI = [1.1; 1.5]), and indi-
viduals in North Germany were less likely to drink alcohol
at a risky level compared to individuals in South Germany
(OR = 0.8, 95%-CI = [0.7; 0.9]).

Low physical activity
Women (OR = 1.5, 95%-CI = [1.3; 1.8]), older people
(OR = 1.0, 95%-CI = [1.0; 1.0]) and individuals with
higher education (OR = 1.8, 95%-CI = [1.4; 2.4]) were
more likely to report low physical activity compared to
men, younger people and individuals with lower educa-
tion. No statistically significant east-west (Table 3) or
south-north gradients (Table 4) were found when con-
trolling for sociodemographic variables.

Discussion
The purpose of this paper was to examine if the four
SNAP indicators vary between East and West or be-
tween North and South Germany. We found regional
differences for at-risk alcohol consumption and un-
healthy nutrition, with higher prevalence for at-risk alco-
hol consumption in East and South Germany and lower
prevalence for unhealthy nutrition in East Germany.
Daily smoking and low physical activity were equally dis-
tributed in the German population.
Men were more likely to smoke daily, show unhealthy

nutrition and at-risk alcohol consumption, whereas women
were more likely to exhibit low physical activity. These
findings are coherent with the existing literature [23, 24].
Younger age was not associated with daily smoking, un-
healthy nutrition and at-risk alcohol consumption, but with
low physical activity. Previous findings on associations with

Table 2 Overview of prevalence rates of the four SNAP factors
for North (n = 4447) and South Germany (n = 4757)

SNAPfactors North South

Daily Smoking 19.6 17.4

Unhealthy Nutrition 70.4 69.4

At-risk alcohol consumption 13.9 16.7

Low physical activity 82.9 82.3

Note. Figures represent weighted prevalence rates.

Table 3 Estimations of differences for daily smoking, unhealthy nutrition, at-risk alcohol consumption, and low physical activity
between East and West Germany

Variables Daily Smoking Unhealthy Nutrition At-risk alcohol consumption Low physical activity

OR 95%-CI OR 95%-CI OR 95%-CI OR 95%-CI

Gender

Male (reference) – – – – – – – –

Female 0.80* [0.68; 0.94] 0.32* [0.29; 0.36] 0.76* [0.64; 0.89] 1.53* [1.28; 1.83]

Age 1.00 [1.00; 1.01] 1.00 [0.99; 1.00] 1.00 [1.00; 1.01] 1.01* [1.00; 1.01]

Education

Low (reference) – – – – – – – –

Intermediate 0.84 [0.64; 1.10] 1.11 [0.90; 1.35] 1.52* [1.14; 2.02] 1.27 [0.99; 1.64]

High 0.39* [0.30; 0.52] 0.73* [0.60; 0.90] 1.45* [1.09; 1.94] 1.85* [1.43; 2.38]

Region

West (reference) – – – – – – – –

East 1.11 [0.91; 1.35] 0.82* [0.70; 0.95] 1.25* [1.05; 1.48] 0.94 [0.79; 1.11]

Note. reference = reference group; *p < .05; OR = Odds ratio; 95%-CI = 95% confidence intervals
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age and SNAP factors were also inconsistent [23, 24]. Fur-
thermore, in this study higher educated people smoked less
often daily and reported unhealthy nutrition less often but
were more likely to show at-risk alcohol consumption and
low physical activity. According to the research literature,
lower education is associated with a number of lifestyle risk
factors, but higher education often seems to be associated
with more alcohol consumption [23–25]. People with
higher education might be better informed about the ad-
verse health effects of smoking compared to people with
lower education, but the general acceptance of alcohol as a
part of the German culture might lead to a lower aware-
ness of the adverse health effects of drinking [26, 27]. Add-
itionally, people with higher education might have jobs
which allow for less time for physical activity [27].
The regional differences regarding the four SNAP

factors were independent of the socioeconomic factors.
The present study did not find any regional differences
regarding daily smoking. In contrast, previous literature
reported that younger individuals in East Germany were
more likely to smoke than younger individuals in West
Germany [8]. A sensitivity analysis (not shown in the re-
sults) did not find an east-west gradient for age on daily
smoking. In the past years, a number of policy measures
regarding tobacco consumption such as an increase of
taxes, ban of public advertisements, and the implementa-
tion of non-smoking policies have been realised. In con-
sequence, the number of smokers has been overall
decreasing in the German population [28]. Despite the
declining prevalence smoking continues to be a public
health issue in Germany and Germany ranks second last
in the implementation of tobacco control policies com-
pared to 36 countries [29]. Prevention and intervention
measures for reducing smoking and smoking-related

harm should focus on the whole country instead of spe-
cific regions.
Further, the present study found an east-west gradient

regarding unhealthy nutrition with individuals in East
Germany showing a lower risk for unhealthy nutrition.
Although, previous literature also reported regional dif-
ferences in the consumption of certain foods, regional
differences for unhealthy or healthy nutrition were not
reported [5]. For the assessment of unhealthy nutrition,
a food frequency questionnaire (LML-6) consisting of six
items was used due to limited space in the survey [18].
Even though the LML-6 was validated [18], six items
might be insufficient to assess nutrition comprehen-
sively. Furthermore, it is conceivable that it might not be
that crucial which food is eaten, but more importantly
which nutrition habit is practiced [5] (for instance, intui-
tive eating). However, since the prevalence of unhealthy
nutrition was generally high (ca. 70%), prevention and
intervention measures should focus on the whole coun-
try instead of specific regions. Many prevention and
intervention measures in Germany solely focus on chil-
dren (for instance, healthier food choices in school, get-
ting a “nutrition license”) [30], whereas other countries
address the whole population by implementing taxes
on sugary food (Hungary) or sugary drinks (Great
Britain) [31, 32]. Based on the research literature, tax-
ation on certain groceries can promote healthier nu-
trition [31, 33]. This year, the German government
plans to implement a “Nutri-score” on grocery pack-
ages [34]. The Nutri-score aims to provide easily ac-
cessible information about the nutritional value of a
certain food to the customers by using a coloured
scale (green = good nutritional value; red = adverse nu-
tritional value) [34]. However, companies will be

Table 4 Estimations of differences for daily smoking, unhealthy nutrition, at-risk alcohol consumption, and low physical activity
between North and South Germany

Variables Daily Smoking Unhealthy Nutrition At-risk alcohol consumption Low physical activity

OR 95%-CI OR 95%-CI OR 95%-CI OR 95%-CI

Gender

Male (reference) – – – – – – – –

Female 0.80* [0.68; 0.94] 0.32* [0.29; 0.36] 0.76* [0.65; 0.90] 1.53* [1.28; 1.83]

Age 1.00 [1.00; 1.01] 1.00 [0.99; 1.00] 1.00 [1.00; 1.01] 1.01* [1.00; 1.01]

Education

Low (reference) – – – – – – – –

Intermediate 0.85 [0.66; 1.11] 1.10 [0.90; 1.34] 1.51* [1.14; 2.01] 1.27 [0.99; 1.64]

High 0.40* [0.31; 0.52] 0.72* [0.59; 0.89] 1.46* [1.09; 1.94] 1.84* [1.43; 2.38]

Region

South (reference) – – – – – – – –

North 1.15 [0.97; 1.36] 1.06 [0.95; 1.18] 0.80* [0.69; 0.92] 1.05 [0.90; 1.23]

Note. reference = reference group; *p < .05; OR = Odds ratio; 95%-CI = 95% confidence intervals
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allowed to implement the Nutri-Score on a voluntar-
ily basis [34].
The present results of regional differences in at-risk alco-

hol consumption are coherent with previous studies, which
also reported a south-north gradient [6] as well as an east-
west gradient for men aged 40 to 69 with higher prevalence
rates for East and North Germany [5]. As stated above, one
further study did not find regional differences in regard to
at-risk alcohol consumption [7]. The contrary results of the
present paper can be explained by methodological differ-
ences between the two studies and different approaches
regarding the division of the federal states in North and
South Germany. Previous research reported differences
regarding alcohol-attributed mortality between East and
West Germany, with East Germany showing a higher
mortality of alcohol induced diseases compared to West
Germany [35, 36]. However, the fatality number of
alcohol induced diseases in the South was lower com-
pared to the North of Germany, even though the
Southern federal states showed a higher prevalence of
at-risk alcohol consumption [35, 36].
Historical differences in alcohol consumption between

East and West Germany might explain the east-west gradi-
ent for at-risk alcohol consumption. In the 1980s, the Ger-
man Democratic Republic (GDR) led the world ranking list
in per capita consumption of liquor [26]. During the time
of the GDR (1945–1989), alcohol had many different func-
tions [26]. It was used as a currency, medium of exchange
and self-medication [26]. Furthermore, the social function
of alcohol was by far the most important one: in the GDR,
collective drinking was seen as a mean to generate feelings
of companionship and attachment [37]. Therefore, estab-
lished drinking patterns had the function to stabilize,
harmonize, and deepen social ties [37]. The historical dif-
ferences between East and West Germany could have led
to the establishment of different cultural norms regarding
at-risk alcohol consumption. The south-north gradient re-
garding at-risk alcohol consumption can be explained by
different drinking styles between the federal states [7]. For
example, federal states in South Germany (Hesse, Saxony,
Thuringia, Saarland) consumed beer more frequently per
month compared to the national average [7]. Additionally,
Rhineland-Palatinate and Baden-Wuerttemberg (federal
states in South Germany)consumed wine more frequently
per month in comparison with the national average [7].
One glass of beer (250ml) and one glass of wine (100ml)
are containing 10 g of pure alcohol each, which means if
women are drinking two glasses of wine or beer daily, they
are already consuming alcohol at a risky level. Further-
more, the southern federal states are known for their folk
festivals (e.g. Oktoberfest) and public areas (e.g. beer gar-
dens), where it is ‘normal’ to consume alcohol in large
quantities. The implementation of prevention and inter-
ventions measures regarding the reduction of alcohol

consumption should be enlarged in Germany. So far, many
campaigns and prevention initiatives focus on children and
adolescents (e. g., www.kenn-dein-limit.de, www.null-alko-
hol-voll-power.de). The World Health Organization re-
ports policy measures (e. g., increase in taxation for
alcohol, ban of public advertising) to be very effective for
the reduction of alcohol consumption and alcohol related
harm [38]. However, policy measures for reducing alcohol
consumption have not been sufficiently implemented in
Germany [39]. In addition to alcohol policy measures,
screenings and short interventions in primary medical care
could be implemented with the aim to reduce alcohol con-
sumption [40]. For instance, the S3-guideline for screening,
diagnosis and treatment of alcohol-related disorders in pri-
mary health care enables practitioners to detect at-risk al-
cohol consumption in their patients and offer adequate
assistance or treatment at an earlier stage.
Previous literature postulated the assumption that the

south-north gradient of economic differences could ag-
gravate in the future and replace the east-west gradient
[13]. In 2021, the inter-state fiscal adjustment will be
discontinued. Until now, in East Germany the economic
development of federal states was promoted in order to
reduce an economic east-west gradient. It is unknown, if
the discontinuation of the inter-state fiscal adjustment
will have effects on an economic south-north or east-
west gradient and therefore on regional differences of
lifestyle risk factors. Future research should assess asso-
ciations between regional economic developments and
health and lifestyle risk factors.
The present study did not find regional differences re-

garding physical activity. The prevalence of low physical
activity was high in all regions (ca. 82%), which leads to
the conclusion that prevention and intervention mea-
sures should focus on the whole population instead of
specific regions. The ESA survey only assessed
moderate-intense physical activity and did not assess
vigorous-intense physical activity, which might have led
to lower rates of physical activity in the present sample.

Limitations and strengths
The results of the present study are further limited, be-
cause of the collection of self-reported data which might
be biased due to socially desirable answers [17]. Add-
itionally, certain subgroups, which are known for in-
creased rates of substance consumption, i.e. homeless
people or inmates are not reached by the sampling [41].
Berlin was not included in the analyses between East
and West Germany, because a separation in West and
East Berlin was not possible. Sensitivity analyses were
conducted by assigning Berlin to West Germany, but the
regression analyses did not reveal diverging results. Be-
sides the reported limitations, the ESA 2015 provides a
big sample of representative data for the general adult
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population in Germany including data on all four SNAP
factors for the first time.

Conclusions
Even three decades after the reunion of Germany, the
present study still reports an east-west gradient regarding
alcohol consumption and nutrition. It furthermore revealed
a south-north gradient for alcohol use, but not for other
lifestyle risk factors. The results of the present study can
lead to a better understanding of the social epidemiology of
lifestyle risk factors in Germany and thus provide starting
points to develop or adjust health policies for reducing life-
style risk factors by considering regional variabilities. Re-
gional differences for at-risk alcohol consumption should
be considered for the implementation of prevention or
intervention measures for the reduction of alcohol con-
sumption or alcohol-related harm. For smoking, unhealthy
nutrition and low physical activity prevention and interven-
tion measures should focus on the whole population. The
present study indicates that the supply situation of health-
promoting strategies reducing lifestyle risk factors does not
seem to be sufficient. The monitoring of lifestyle risk fac-
tors and their regional distribution should be continued as
a basis for planning and improving measures regarding a
reduction of lifestyle risk factors, and as a result, their eco-
nomic costs for the society.

Abbreviations
CI: Confidence interval; ESA: Epidemiological Survey of Substance Abuse;
GDR: German Democratic Republic; ISCED: International Standard
Classification of Education; LML-6: Food frequency questionnaire (original
language (German) = Lebensmittelliste); OR: Odds ratio; SNAP: Smoking,
unhealthy nutrition, at-risk alcohol consumption and physical inactivity

Acknowledgements
Not applicable.

Authors’ contributions
DP, LK and EGdM designed the study and supervised the process of data
collection. JA, EGdM and DP were responsible for data cleaning and creating
the final dataset. JA conducted the statistical analysis and wrote the
manuscript. DP, NS, KL and CA played a major role for developing the final
outline for analyzing the data. All authors have contributed to and have
approved the final manuscript.

Funding
The German Federal Ministry of Health (IIA5 –2514DSM200) supported the
ESA 2015. The funders had no role in the design of the study, in collection,
analysis, and interpretation of data, or in writing the manuscript.

Availability of data and materials
All datasets of the Epidemiological Survey of Substance Abuse (since 1980)
are available for scientific purposes at GESIS Leibniz Institute for Social
Research and can be requested there. A permission in order to access the
data must be obtained in order to access the data by the IFT Institut für
Therapieforschung in Munich, Germany.

Ethics approval and consent to participate
All selected individuals received written correspondence comprising study
information, a data privacy statement, an online access code, and an
accompanying letter from the German Federal Ministry of Health. Informed
consent was given either verbally (telephone arm), by ticking the informed
consent box (online questionnaire) or by accepting the conditions (study

content, data protection, data processing and storage) in sending back the
filled in questionnaire. The procedure had been approved by the ethics
committee of the German Psychological Society (DGPs; Reg.-No:
GBLK06102008DGPS). The participation at the survey was voluntarily and
answers were pseudonymized in order to protect the anonymity of the
participants.

Consent for publication
Not applicable.

Competing interests
All authors declare that they have no competing interests.

Author details
1Max Planck Institute for Social Law and Social Policy, Amalienstraße 33,
80804 Munich, Germany. 2IFT Institut für Therapieforschung, Munich,
Germany. 3Department of Medical Sociology, Institute of Epidemiology and
Preventive Medicine, University of Regensburg, Regensburg, Germany.
4Institute of Social Medicine and Health Systems Research, Otto von Guericke
University Magdeburg, Magdeburg, Germany. 5Department of Public Health
Sciences, Centre for Social Research on Alcohol and Drugs, Stockholm
University, Stockholm, Sweden. 6Institute of Psychology, ELTE Eötvös Loránd
University, Budapest, Hungary.

Received: 7 October 2019 Accepted: 13 February 2020

References
1. Royal Australian College of General Practitioners. Smoking, nutrition, alcohol

and physical activity (SNAP). A population health guide to behavioural risk
factors in general practice. Melbourne: The Royal Australian College of
General Practitioners; 2004.

2. World Health Organization. Noncommunicable diseases. Country profiles
2018. Genf: World Health Organization; 2018.

3. GBD 2016 Causes of Death Collaborators. Global, regional, and national age-
sex specific mortality for 264 causes of death, 1980–2016: A systematic analysis
for the global burden of disease study 2016. Lancet. 2017;390(10100):1151–210.

4. Adams M, Effertz T. Economic cost of the consumption of alcohol and
tobacco. In: Singer MV, Batra A, Mann K, editors. Alcohol and tobacco.
Fundamentals and secondary diseases. Stuttgart: Thieme; 2011. p. 57–62.

5. Koch-Institut R, editor. 20 Jahre nach dem fall der Mauer: Wie hat sich die
Gesundheit in Deutschland entwickelt? Beiträge zur
Gesundheitsberichterstattung des Bundes. Berlin: RKI; 2009.

6. Meyer C, Rumpf H-J, Hapke U, John U. Regionale Unterschiede in der
Prävalenz riskanten Alkoholkonsums: Sekundäranalyse des
Gesundheitssurveys Ost-West. Das Gesundheitswesen. 1998:486–92.

7. Kraus L, Augustin R, Bloomfield K, Reese A. The influence of regional
differences in drinking style on hazardous use, excessive drinking, abuse
and dependence. Gesundheitswesen. 2001;63(12):775–82.

8. Völzke H, Neuhauser H, Moebus S, Baumert J, Berger K, Stang A et al.
Rauchen: Regionale Unterschiede in Deutschland 2006.

9. Pötschke-Langer M, Kahnert S, Schaller K, Viarisio V, Heidt C, Schunk S et al
Tabakatlas 2015. Heidelberg: dkfz. Deutsches Krebsforschungszentrum in der
Helmholtz-Gemeinschaft; 2015.

10. Max Rubner-Institut - Bundesforschungsinstitut für Ernährung und Lebensmittel.
Nationale Verzehrs Studie II. Ergebnisbericht, Teil 2. Die bundesweite Befragung
zur Ernährung von Jugendlichen und Erwachsenen. Karlsruhe; 2008.

11. Bundesministerium für Wirtschaft und Energie (BMWi). Jahresbericht der
Bundesregierung zum Stand der Deutschen Einheit 2017 2017.

12. Bundesministerium für Wirtschaft und Energie (BMWi). Wirtschaftsdaten
neue Länder 2016.

13. Hamburgisches WeltWirtschaftsInstitut (HWWI). Das wirtschaftliche Süd-
Nord-Gefälle in Deutschland: Aktuelle Befunde und Ursachen 2016.

14. Bundesamt S. Labor force survey; 2017.
15. The Economist. The beautiful south. Germany’s new divide; 2017 [cited 2018

Oct 11].
16. Bohler K-F, Hildenbrand B. Nord-Süd. In: Lessenich S, Nullmeier F, editors. Deutschland

– eine gespaltene Gesellschaft. Frankfurt/New York: Campus Verlag; 2006.
17. Piontek D, Kraus L. Gomes de Matos E, Atzendorf J. Der Epidemiologische

Suchtsurvey 2015. Sucht. 2016;62(5):259–69.

Atzendorf et al. BMC Public Health          (2020) 20:277 Page 7 of 8



18. Keller S. On the validity of the transtheoretical model. A study on the
change in dietary behavior. Marburg: Marburg, University of; 1998.

19. Burger M, Bronstrup A, Pietrzik K. Derivation of tolerable upper alcohol
intake levels in Germany: a systematic review of risks and benefits of
moderate alcohol consumption. Prev Med. 2004;39(1):111–27.

20. Seitz HK, Bühringer G, Mann K. Grenzwerte für den Konsum alkoholischer
Getränke. In: Deutsche Hauptstelle für Suchtfragen, editor. Jahrbuch Sucht
2008. Geesthacht: Neuland; 2008. p. 205–8.

21. Haskell WL, Lee IM, Pate RR, Powell KE, Blair SN, Franklin BA, et al. Physical
activity and public health: updated recommendation for adults from the
American College of Sports Medicine and the American Heart Association.
Circulation. 2007;116(9):1081–93.

22. UNESCO. International Standard Classification of Education ISCED 2011;
2012 [cited 2018 May 17].

23. Noble N, Paul C, Turon H, Oldmeadow C. Which modifiable health risk behaviours
are related? A systematic review of the clustering of smoking, nutrition, alcohol
and physical activity ('SNAP') health risk factors. Prev Med. 2015;81:16–41.

24. Meader N, King K, Moe-Byrne T, Wright K, Graham H, Petticrew M, et al. A
systematic review on the clustering and co-occurrence of multiple risk
behaviours. BMC Public Health. 2016;16:657.

25. Rebholz CE, Rueegg CS, Michel G, Ammann RA, von der Weid NX, Kuehni
CE, et al. Clustering of health behaviours in adult survivors of childhood
cancer and the general population. Br J Cancer. 2012;107(2):234–42.

26. Kochan T. Blauer Würger: so trank die DDR. Berlin: Aufbau Verlag; 2011.
27. Schneider BS, Schneider U. Health behaviour and health assessment: evidence

from German microdata. Economics Research International. 2012;2012(1):1–13.
28. Atzendorf J, Rauschert R, Seitz N-N, Kraus L. Trendentwicklungen im Konsum

von Tabak, Alkohol, illegalen Drogen und Medikamenten von 1995 bis 2018 in
Ost und Westdeutschland: Poster. Deutscher Suchtkongress. 2019;2019.

29. Tobacco Control Scale. The Tobacco Control Scale 2016 in Europe; 2017
[cited 2019 Apr 5].

30. Federal Ministry of Food and Agriculture. IN FORM Deutschlands Initiative
für gesunde Ernährung und mehr Bewegung. Nationaler Aktionsplan zur
Prävention von Fehlernährung, Bewegungsmangel, Übergewicht und damit
zusammenhängenden Krankheiten: IN FORM – Eine Zwischenbilanz. Berlin:
Federal Ministry of Food and Agriculture; 2017.

31. P Von Philipsborn, Stratil J, Schwettmann L, Laxy M, Rehfuess EA, Hauner H.
Nichtübertragbare Krankheiten.: Der Stellenwert der Prävention in der
Politik. Dtsch Arztebl 2017; 114(38):A 1700–2.

32. The Economist. Taxes to trim waistlines are spreading across Europe; 2017
[Cited 2019 Apr 12]. Available from: URL: https://www.economist.com/
europe/2017/06/10/taxes-to-trim-waistlines-are-spreading-across-europe.

33. Niebylski ML, Redburn KA, Duhaney T, Campbell NR. Healthy food subsidies
and unhealthy food taxation: a systematic review of the evidence. Nutrition.
2015;31:787–95.

34. Vebraucherzentrale. Entscheidung für den Nutri-Score: Nährwertkennzeichnung
kommt 2020; 2019. Available from: URL: https://www.verbraucherzentrale.de/
wissen/lebensmittel/kennzeichnung-und-inhaltsstoffe/entscheidung-fuer-den-
nutriscore-naehrwertkennzeichnung-kommt-2020-36561.

35. Schaller K, Kahnert S, Mons U. Alkoholatlas Deutschland 2017. Heidelberg: dkfz.
Deutsches Krebsforschungszentrum in der Helmholtz-Gemeinschaft; 2017.

36. Gesundheitsberichterstattung des Bundes. Sterbefälle, Sterbeziffern (je 100 000
Einwohner, altersstandardisiert) (ab 1998). Gliederungsmerkmale: Jahre, Region,
Alter, Geschlecht, Nationalität, ICD-10, Art der Standardisierung. Alkoholbedingte
Krankheiten. Datenquellen: Todesursachenstatistik und Fortschreibung des
Bevölkerungsstandes. Bonn, Wiesbaden: Statistisches Bundesamt; 2016.

37. Barsch G. Von Herrengedeck und Kumpeltod. Die Drogengeschichte der DDR.
Band 1: Alkohol - Der Geist aus der Flasche. Geesthacht: Neuland; 2009.

38. World Health Organization. Scaling up action against noncommunicable
diseases: how much will it cost? Geneva: WHO Press; 2011.

39. Manthey J Reduktion des Alkoholkonsums in Deutschland:
Wirkungsvolle Maßnahmen zur Zielerreichung Sind nicht in Sicht. In:
akzept e.V. Bundesverband, deutsche AIDS-Hilfe, JES e.V. Bundesverband,
editor. 5. Alternativer Drogen- und Suchtbericht 2018. Lengerich: Pabst;
2018.

40. Kaner EF, Beyer FR, Muirhead C, Campbell F, Pienaar ED, Bertholet N, et al.
Effectiveness of brief alcohol interventions in primary care populations.
Cochrane Database Syst Rev. 2018;2:CD004148.

41. Fazel S, Khosla V, Doll H, Geddes J. The prevalence of mental disorders
among the homeless in western countries: systematic review and meta-
regression analysis. PLoS Med. 2008;5(12):e225.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Atzendorf et al. BMC Public Health          (2020) 20:277 Page 8 of 8

https://www.economist.com/europe/2017/06/10/taxes-to-trim-waistlines-are-spreading-across-europe
https://www.economist.com/europe/2017/06/10/taxes-to-trim-waistlines-are-spreading-across-europe
https://www.verbraucherzentrale.de/wissen/lebensmittel/kennzeichnung-und-inhaltsstoffe/entscheidung-fuer-den-nutriscore-naehrwertkennzeichnung-kommt-2020-36561
https://www.verbraucherzentrale.de/wissen/lebensmittel/kennzeichnung-und-inhaltsstoffe/entscheidung-fuer-den-nutriscore-naehrwertkennzeichnung-kommt-2020-36561
https://www.verbraucherzentrale.de/wissen/lebensmittel/kennzeichnung-und-inhaltsstoffe/entscheidung-fuer-den-nutriscore-naehrwertkennzeichnung-kommt-2020-36561

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Study design and sample
	Outcome measures
	Predictors
	Statistical analyses

	Results
	Descriptive results
	Daily smoking
	Unhealthy nutrition
	At-risk alcohol consumption
	Low physical activity

	Discussion
	Limitations and strengths

	Conclusions
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

