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Abstract

Objective: Lifestyle-related risks are known to have a strong impact on health. Health outcomes also depend on many other factors, such as
environmental pollution and the use of public health services, but another very important factor is lifestyle. In our study we investigate
people's health-risk behavior and distinguish between possible behavior patterns in the German population. For our study we make a
selection of four human behavior risks and take into account the daily consumption of fruit or vegetables, sporting activity, smoking and
risky alcohol consumption.

Data and Methods: The empirical analysis is based on the data from the German Health Update 2009. Our analysis is carried out in two
stages. At first we use hierarchical cluster analysis to define the different patterns of health-risk behavior in the German population. At the
second stage we use a logistic regression model to determine the factors that most influence the individual's behavior, using the already
defined clusters of risk-health behavior.

Results: Five main groups of health-risk behavior are defined with the help of the cluster analysis. Our results showed that individual health-
behavior patterns are influenced by many demographic factors, but also by people's state of health and by social factors. People's health-
related behavior is driven to a large extend by their state of health — the healthier they feel, the riskier the behavior they tend to adopt. Good
state of health and a young age, together with gender are important preconditions for risky health-related behaviors.

Conclusions: Certainly, the health-related behavior is a part of the dynamic and interactive processes of daily living. The changes in a
person's individual health-related behavior in the course if his or her life involves looking back over previous experience and anticipating
future experience, often in terms of stereotypical realities. The aim of the health preventive programs should be to achieve a high level of
health awareness and consciousness among young population and to reduce gender differences in health.

Keywords: cluster analysis, health-related behavior, German health update, risk behavior determinants

Corresponding author: Elena von der Lippe, e-mail: E.vonderLippe@rki.de, phone: +4930187543425, fax: +4930187543513

INTRODUCTION

Lifestyle-related risks are known to have a strong
impact on health. Material living conditions and individual
behavior patterns can have positive or negative effects on
human health (Kistemann and Meyer 2007; Mielck 2000).
It is believed that the incidence of chronic diseases can be
reduced by leading a healthier life (Kim et al. 2004;
Shikany and White Jr 2000). Health outcomes also depend
on many other factors, such as environmental pollution and
the use of public health services, but another very important

factor is lifestyle (Kistemann and Meyer 2007). Cockerham
et al. (1997) define health lifestyle as "collective patterns of
health-related behavior based on choices from options
available to people according to their life chances." The
term 'health-related behavior' is defined by many authors.
In the Handbook of Health Behavior Research (1997) it is
defined as "behavior patterns, actions and habits that relate
to health maintenance, to health restoration and to health
improvement” (vol. 1, p. 3). When describing health-related
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behaviors it is common to distinguish between health-
enhancing behaviors and health-impairing behaviors.
Health-impairing behaviors have harmful effects on health
or otherwise predispose individuals to disease. By contrast,
health-enhancing behaviors convey health benefits and
protect individuals from disease in other ways.

Public health policies aim at preventing rather than
treating diseases. Identifying health-risk behaviors and their
relation to a person's state of health is an important step in
prevention. Population-based strategies aim to make
healthy behavior a social norm, thus lowering risk in the
population as a whole. Small shifts in certain risks in the
population can translate into major public health benefits
(WHO 2002).

In our study we investigate people's health-risk
behavior and distinguish between possible behavior
patterns in the German population. The research
concentrates on investigating patterns and determinants of
people's health-related behavior, not their health lifestyle.
With the help of exploratory cluster analysis we aggregate
individual health-related behaviors in order to identify
distinctive behavior patterns. We then examine the
respondents’ demographic and health features and discuss
the possible reasons for the different behavior patterns.

BACKGROUND

Although there are a relatively large number of studies
dealing with different aspects of health-risk behaviors, there
are no established criteria or definitions on which behaviors
should be taken into account when talking about health-risk
behaviors. Most existing studies use different measures
relating to diet, physical activity, alcohol, smoking and
obesity. McCracken et al. (2007) investigate for the US
population risk behaviors such as poor eating (fruit and
vegetables fewer than five times per day), being physically
inactive and smoking. In a study comparing European
trends, van der Wilk and Jansen (2005) investigate lifestyle-
related risks constructed on the basis of the variables for
smoking, alcohol consumption, physical activity, obesity
and food consumption. Schneider et al. (2009) use four
different measures to identify health-behavior patterns by
cluster analysis for the population aged between 50 and 70
in the German federal state of Baden-Wirttemberg. They
also use measures of regular tobacco use, excessive alcohol
consumption, unhealthy diet and physical inactivity.
Karvonen et al. (2000) study the patterns of health-related
behavior among young people in Finland and Switzerland.
They use the main 'intake' behaviors — eating, drinking and
smoking — as measures of health-related behaviors. They
also use cluster analysis and define three patterns — healthy,
unhealthy and mixed.

A lifestyle index is constructed most often in the
existing studies on risk-health behavior. However, there is
no standard index, as researchers usually use different
approaches. Kim et al. (2004) have constructed a lifestyle
index relating to four major lifestyle factors. They integrate
a composite measure of diet quality and an individual
component index of physical activity, smoking and alcohol
consumption. A study conducted by Kirkegaard et al.

(2010) investigates the influence of a healthy lifestyle index
on the risk of colorectal cancer. The authors use a lifestyle
index based on physical activity, waist circumference,
smoking, alcohol intake and diet. Similarly, in a study
investigating the connection between education and
lifestyle (Drieskens et al. 2010), the authors construct a
lifestyle index from dichotomous variables for smoking,
high-risk alcohol use, physical activity and a healthy diet.
Another study dealing with healthy behaviors and
cardiometabolic risk (Kwasniewska et al. 2010) constructs
a lifestyle index based on four elements: non-smoking,
healthy weight, adequate fruit and vegetable consumption
and a satisfactory level of leisure-time physical activity.

For our study we make a selection of four human
behavior risks and take into account the daily consumption
of fruit or vegetables, sporting activity, smoking and risky
alcohol consumption.

The choice of health-risk behaviors is consistent with
previous research and is known to have a strong impact on
the health outcomes of individuals. Unhealthy practices like
smoking tobacco, high-fat diets, excessive alcohol
consumption, lack of exercise, and similar negative health
habits are underlying causal factors for many chronic
diseases (Cockerham 2007).

WHO (2002) reports that low fruit and vegetable intake
is estimated to cause about 19% of gastrointestinal cancer,
approx. 31% of ischemic heart disease and 11% of strokes
worldwide. The data for Germany shows that about 72% of
women and only 53% of men in Germany consume fruit
every day (Robert Koch-Institut 2011). Daily consumption
of vegetables is even lower — 54% of women and 37% of
men consume vegetables every day (Robert Koch-Institut
2011).

Physical activity reduces the risk of cardiovascular
disease, some cancers and type-2 diabetes (WHO 2002). It
may also reduce the risk of colon cancer and breast cancer
and can improve musculoskeletal health, control body
weight and reduce symptoms of depression. About two
thirds of the German population report that they do sport
regularly (Robert Koch-Institut 2011). Studies show that
there has been an increase in sporting activity by both
genders in recent decades, especially in the middle age
groups (Lampert et al. 2005).

Smoking causes a substantially increased risk of
mortality from lung cancer, upper aerodigestive cancer,
several other cancers, heart disease, stroke, chronic
respiratory disease and a range of other medical conditions
(WHO 2002). In industrialized countries where smoking
has been common, it is estimated to cause over 90% of lung
cancer in men and about 70% of lung cancer in women. In
addition, attributable fractions are 56-80% for chronic
respiratory disease and 22% for cardiovascular disease. In
2009 about 34% of men and 26% of women in Germany
reported that they were daily or occasional smokers (Robert
Koch-Institut 2011).

Apart from the direct effects of intoxication and
addiction resulting in alcohol use disorders, alcohol is
estimated to cause about 20-30% of each of the following
worldwide: esophageal cancer, liver cancer, cirrhosis of the
liver, homicide, epilepsy, and motor vehicle accidents.
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Among males in Eastern European countries (according to
the WHO's regional classification, the so-called Eur-C
group (WHO 2002, p. 235)), 50-75% of cases of drowning,
esophagus cancer, epilepsy, unintentional injury, homicide,
motor vehicle crashes and cirrhosis of the liver are
attributed to alcohol. However, low-to-moderate alcohol
consumption combined with non-binge patterns of drinking
has beneficial links with coronary heart disease, stroke and
diabetes mellitus (WHO 2002). Results from the survey
German Health Update 2009 showed that about a third of
men and a fifth of women consumed alcohol to an extent
that could be risky for health (Robert Koch-Institut 2011).

OBJECTIVE

In the current study we aim to analyze the health-risk
behavior of the adult population in Germany. We wish to
emphasize that we will not study health lifestyles, which
are defined as a product of a complex interplay between
health-related behavior, orientations and social resources
(Abel et al. 1999). We outline risky behavior patterns in the
population and investigate the factors that may influence
certain behaviors. We describe the characteristics of the
people and discuss differences in people's behavior
according to demographic and social characteristics, as well
as some health variables. We discuss the most important
influences on people's health-related behavior and describe
the most risky groups in the population. We then discuss
the implications of our findings for public health policies
and preventative interventions.

DATA AND METHODS

The empirical analysis is based on data from the
German Health Update 2009 (Gesundheit in Deutschland
Aktuell, GEDA 2009), which is a part of a nationwide
health monitoring system conducted by the Robert Koch
Institute in Berlin (Kurth et al. 2009). The German Health
Update was started in 2003 and has been conducted every
year since then (Robert Koch-Institut 2005; Robert Koch-
Institut 2011). Here, we use data from the GEDA 2009
survey, in which the field work was carried out from July
2008 to June 2009. The sample size consists of 21,262
respondents aged over 18.

The survey contains information on different health
aspects of the population, such as chronic diseases,

vaccinations, mental health, health-related support and
stress, subjective health, and health-related behavior
variables. For our analysis we use the data on smoking
habits, high-risk alcohol consumption, sporting inactivity
and unhealthy nutrition.

Variables

- Smoking habits. We use the information on the
population's smoking habits obtained from the question:
'Do you smoke regularly or occasionally?'. The answer
categories are: 'Yes, daily’, "Yes, occasionally', 'Not
anymore', 'Have never smoked'. We make a dichotomous
variable indicating whether the respondent currently
smokes (irrespective of whether regularly or occasionally)
or does not smoke.

- High-risk alcohol consumption. To define high-
risk alcohol consumption, we use the Alcohol Use
Disorder Identification Test — Consumption (AUDIT-C)
standard first described by Bush et al. (1998). The
indicator is constructed from different questions on alcohol
consumption, from which a categorical variable is formed
indicating never-drinkers, moderate drinkers and risk
alcohol consumers. For our analysis we take a binary
variable indicating whether the respondent has a high-risk
alcohol consumption behavior or not.

- Sporting inactivity. As a measure of sporting
activity we use a binary variable indicating whether the
respondent has engaged in some sport in the last three
months or not.

- Unhealthy nutrition. GEDA 2009 contains
information on the respondents' fruit and vegetable
consumption compiled from separate questions for fruit
and vegetables. For our analysis we form a binary variable
indicating whether the person consumes fruit and/or
vegetables every day.

Our control variables include gender, age, social support,
socio-economic status, living with a partner, children in the
household, subjective health, physical limitations, chronic
diseases and obesity.

Cluster Analysis

Cluster analysis techniques are concerned with
exploring data sets to assess whether or not they can be
summarized meaningfully in terms of a relatively small
number of groups (or clusters)of objects which resemble
each other and differ in some respects from the objects in

Table 1 Distribution of the sample according to the four variables for health-risk behavior

Total Women Men
% N % N % N
Daily or occasional smoking 29.9 6,223 26.1 3,242 33.9 2,981
High-risk alcohol consumption 275 6,124 215 2,902 33.8 3,222
Sporting inactivity 36.1 6,450 36.0 3,643 36.2 2,807
Unhealthy nutrition 25.9 5,249 18.0 2,089 34.2 3,160
Total 100 21,262 51.5 12,114 48.5 9,148

Note: The results for percentage distributions are weighted; the total numbers are unweighted.
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other clusters (Everitt et al. 2001). In general, cluster
analysis is considered to be an exploratory technique of
data analysis. Clustering methods are intended largely for
generating rather than testing hypotheses. (Everitt 1993):
10).

Our analysis is carried out in two stages. At first we use
hierarchical cluster analysis to define the different patterns
of health-risk behavior in the German population. The
argument for clustering is that combinations of the four
most important and prevalent health-risk factors are more
detrimental to people's health than would be expected from
the addition of the individual effects alone (Poortinga
2007). We use Ward's method, as this is considered to be
the most suitable for binary variables (Finch 2005). At the
second stage we use a logistic regression model to
determine the factors that most influence the individual's
behavior, using the already defined clusters of risk-health
behavior.

RESULTS

Five main groups of health-risk behavior are defined
with the help of the cluster analysis. Table 2 shows how the
clusters are defined and which risk-behavior groups are
formed.

Cluster 1 — "Healthy behavior'

The first cluster comprises 28% of our sample. We can
define this cluster as the healthy one. All the individuals
grouped in this cluster do not smoke, do not have high-risk
alcohol consumption, engage in sport regularly and eat fruit
or vegetables every day.

Cluster 2 — 'Healthy behavior, but no sporting activity'

A further 15% of our respondents are grouped in
Cluster 2. It can be defined as a healthy cluster with no
sporting activity. The people classified in this group have a
healthy diet, do not smoke and do not have high-risk
alcohol consumption; but none of them practice any sport.

Cluster 3 —'Smoking'

This cluster consists of 12% of the total sample and is
the smallest of all the five clusters. All the individuals
grouped in this cluster are smokers. In addition, they do not
have high-risk alcohol consumption, and all of them have a
healthy diet and consume fruit or vegetables daily.

Table 2 Distribution of the variables within the clusters

However, about 40% of them do not engage in sports;
this figure is close to the German average.

Cluster 4 — 'Unhealthy nutrition and no high-risk
alcohol consumption’

About 18% of the respondents in our sample are
grouped in Cluster 4. People classified here have unhealthy
nutritional habits — they all do not consume fruit or
vegetables on a daily basis. In addition, about 45% of them
do not do any sports, and about 40% are smokers. Alcohol
consumption in this group is not risky; if they drink alcohol
it is in moderate quantities. We can also define this cluster
as one with multiple risk behaviors: 43% of the people in
this cluster have two risk behaviors (unhealthy nutrition and
either no sporting activity or smoking). About 20% of them
have three risk behaviors simultaneously — they have
unhealthy nutrition, do not do sports and smoke.

Cluster 5 — 'High-risk alcohol consumption with other
risk behaviors'

Almost 28% of the respondents in the sample are
grouped in Cluster 5. The distinguishing feature about this
cluster is that all the individuals have high-risk alcohol
consumption. In addition, about 40% of the people are also
smokers, which is about 10% more than the average for the
population as a whole. A relatively high proportion of the
cluster also has bad nutrition habits and do not consume
fruit or vegetables every day. Furthermore, about 32% of
the people in this cluster do not practice any sport. As a
whole, this cluster combines the most multiple risk
behaviors. About 40% of the people have two risk
behaviors and just over 20% have three risk behaviors. Six
percent of the respondents have four risk behaviors
simultaneously, i.e. they are smokers, have high-risk
alcohol consumption, do not do sport and have unhealthy
nutrition. Estimated for the whole sample, 1.6% of our
respondents have four simultaneous risk behaviors.

Figure 1 describes the clusters in more detail. The five
clusters are plotted according to age and sex; the size of the
circles corresponds to the size of each cluster. The higher
the cluster circle is situated, the more men are in the cluster;
the further to the right it is, the more old people are
included in the cluster. Plotting in this way makes the
relationship between age and gender easily visible within

Clusters % of total Sporting Smoking Unhealthy High-risk alcohol
inactivity nutrition consumption
1 28.0% 0.0% 0.0% 0.0% 0.0%
2 14.6% 100.0% 0.0% 0.0% 0.0%
3 12.3% 39.5% 100.0% 0.0% 0.0%
4 17.6% 44.5% 39.5% 100.0% 0.0%
5 27.5% 31.5% 38.6% 29.8% 100.0%
N=20951
Total average 36.1% 29.9% 25.9% 27.5%
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the different clusters. The ‘healthy-behavior' cluster is a
‘women's' cluster — about 62% of the people in this group
are women. They also come predominantly from the older

age groups - people above the age of 45 are
overrepresented.
0% 275%
65% risk alcohol
tion with
55% nutrition behaviors
= 17.6%
[
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T 45% smoking
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Figure 1 Description of the clusters according to age and sex
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The 'healthy-behavior, but no sporting activity' cluster
also consists mostly of women (62%) and comes mainly
from the older age groups — 51% are aged 65 and above.

The ‘'smokers' cluster has the most equal gender
distribution, about 46% are men and 54% are women. They
also come mostly from the middle age groups — the 30- to
65 64-year-olds are overrepresented.

59% of the 'unhealthy nutrition' cluster are men. They
are also predominantly younger people and include an
above-average percentage of people from the 30-44 age
groups.

60% of the 'high-risk alcohol consumption with other
risk behaviors' cluster are men. In addition, most of the
people in this group are young — about 24% are in the 18 to
29 age group.

We performed logistic regression models to see
whether the initial differences between the clusters
persisted when controlling for the respondents' other
personal characteristics. For each cluster we estimated a
separate model with a dependent variable — being within the
cluster or not. As independent variables we chose a set of
demographic characteristics — age, socio-economic status,
social support, living with a partner, having children in the
household — and important health variables such as
subjective health, chronic diseases, physical limitations and
obesity. As we know that health-related behaviors differ
considerably according to sex, we performed the regression
analysis separately for women and men (Tables 3 and 4).

The results for women (Table 3) show that healthier
behavior is closely connected with older age. Women above
the age of 45 are most likely to be in the 'healthy-behavior'
cluster. The social gradient is also clearly visible: women
from the lower social class are 33% less likely to be in this
cluster than women from the middle stratum. In addition,
women from the higher social class are 31% more likely to
be in the cluster than middle-class women. Partnership

10

status also has an influence, since women who live with a
partner are more likely to behave healthily. Having children
in the household also makes a positive contribution to
healthy modes of behavior. Women with children have a
10% greater likelihood of being in this cluster. Social
support exerts a significant influence on women's risk-
health behavior. Women who receive more social support
also tend to lead a healthier life. The results for the health
variables show that the better the subjective health is, the
better is the chance of behaving in a healthier way. Women
who have no chronic diseases are less likely to behave in a
healthy way. We do not find any significant influence of the
indicators for physical limitation and body mass index in
women.

The age gradient is also clearly visible in the 'healthy
behavior, but no sporting activity' cluster: women who are
65 or over have about a 2.7 times higher chance of being in
this cluster (Table 3). The influence of socio-economic
status is again very well defined for women. Women from
the lower class are more likely to be in this cluster, while
women from the higher class are less likely.Living together
with a partner and having children in the household both
significantly increase the likelihood of women being in the
cluster. Women who have a high level of social support
have a significantly lower likelihood of being in the cluster
than women with middle or low amounts of social support.
No differences are observed between the low and middle
support groups. Women who subjectively feel bad or are
obese have a significantly higher risk of being in this
cluster. We do not find any differences based on having
physical limitations or chronic diseases.

The third cluster, 'smoking', is the smallest one. All the
people in this cluster smoke, and a high percentage of them
do not practice sport. Women from the middle age groups
have a higher risk of being in this cluster, while those who
are 65 or older have the lowest risk (Table 3). The socio-
economic gradient is also clearly visible, and the trend is
very similar to the above described results — the higher the
social status, the lower the propensity of women to be in
this cluster. The family constellation also seems to have
important influence. Women who live without a partner in
the household have an 11% higher chance of being in this
cluster, yet the presence of children in the household does
not have any significant influence. Women who have a high
or low level of social support are more likely to be in this
cluster. The influence of the health indicators is also partly
significant. Women who define their subjective health as
being bad have an elevated risk of being in this cluster, as
do those who have normal weight or are underweight.

The 'unhealthy nutrition' cluster involves several risk-
health behaviors, as described above. It predominantly
consists of younger people: the highest-risk groups of
women are the 18-44 age groups (Table 3), and the lowest
is women aged 65 and above. In a similar way to the 'no
sport' cluster, here the influence of socio-economic status is
very pronounced. The higher the social class, the lower the
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Table 3 Odds ratios of being in any of the clusters. Results for women. Separate models including demographic and health characteristics.

Healthy behavior Healthy-behavior, Smoking Unhealthy nutrition High-risk alcohol
but no sporting activity consumption with other
risk behaviors
Odds 95 % Cl Odds 95 % Cl Odds 95 % Cl Odds 95 % ClI Odds 95 % CI
ratios ratios ratios ratios ratios

Age
18-29 0.782 0.69-0.89 | 0.62°? 0.49-0.77 | 0.85° 0.72-1.02 1372 1.15-1.64 | 1.40¢@ 1.22-1.60
30-44 0.86 2 0.77-0.96 1.01 0.86-1.21 | 0.99 0.85-1.15 1492 1.27-1.75 | 0.92 0.81-1.04
45-64 (ref.) 1 1 1 1 1
65+ 1.26% 1.12-1.42 2.73% 2.35-3.17 | 0.27° 0.22-0.33 | 0.52° 0.42-0.63 | 0.91 0.80-1.05
Socio-economic status
Low 0.672 0.59-0.77 14042 1.19-1.64 1252 1.05-1.48 1522 1.30-1.79 0.722 0.62-0.85
Middle (ref.) 1 1 1 1 1
High 1312 1.20-1.44 | 0.76% 0.66-0.87 | 0.63°? 0.55-0.73 | 0.57¢ 0.49-0.66 1.362 1.24-1.50
Living with a partner
Yes 1223 1.12-1.34 1212 1.07-1.37 | 0.89° 0.79-1.01 | 0.84° 0.74-095 | 0.83% 0.75-0.91
No (ref.) 1 1 1 1 1
Children in the household
Yes 1.10° 0.99-1.21 1.382 1.18-1.61 1.04 0.90-1.19 | 0.96 0.84-1.11 | 0.77°® 0.69-0.86
No (ref.) 1 1 1 1 1
Social support
Low 0.86° 0.76-0.97 1.01 0.86-1.18 1.252 1.06-1.48 1.352 1.15-1.57 0.812 0.70-0.93
Middle (ref.) 1 1 1 1 1
High 1.09° 1.00-1.19 | 0.82% 0.72-0.93 1212 1.07-1.37 | 0.70% 0.61-0.80 1.08 0.98-1.19
Subjective health
Good/very good (ref.) 1 1 1 1 1
Moderate/poor/very poor 0.76 @ 0.68-0.85 1542 1.33-1.79 1312 1.12-1.54 1252 1.06-1.47 | 0.74% 0.64-0.84
Chronic diseases
Yes (ref) 1 1 1 1 1
No 0.90° 0.82-0.99 | 0.98 0.86-1.12 | 0.98 0.85-1.12 | 0.98 0.85-1.13 1.18@ 1.06-1.32
Physical limitations
Yes (ref.) 1 1 1 1 1
No 0.96 0.86-1.07 | 0.91 0.78-1.05 | 0.91 0.77-1.06 1.16° 0.98-1.36 1.10 0.97-1.26

A©ademy Journals 2013
11



Health Behav T Pub Health 2013 3(2): 6-19

E. von der Lippe et al.

Table 3 Odds ratios of being in any of the clusters. Results for women. Separate models including demographic and health characteristics.

(Continued)

Obesity

Yes (ref) 1 1 1 1 1

No 1.02 0.90-1.16 0.632 0.55-0.74 1.21° 1.01-1.44 0.83° 0.70-0.98 1522 1.30-1.78
Number of observations 11015 11015 11015 11015 11015

Log likelihood -7095.9882 -4079.792 -4120.2779 -3987.5832 -5965.4583

LR chi2 235.42 589.07 271.73 321.67 378.16

Probability of chi2 0.000 0.000 0.000 0.000 0.000

Pseudo R2 0.0163 0.0673 0.0319 0.0388 0.0307

Note: “a” = p<0.00;; “b” = p<0.05; “c” = p<0.1

12
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propensity of being in this cluster. Living with a partner
reduces the risk of being in this cluster, but having children
in the household has no influence. Women who believe
they have a higher level of social support also have a
significantly lower likelihood of being in this cluster. The
health characteristics also exert a significant influence
among women. Women who subjectively feel bad have an
approx. 25% higher risk of being in this group, but there are
no differences based on the incidence of chronic diseases.
Women who do not have physical limitations and are not
obese have an elevated likelihood of being in this cluster.

The final cluster, the 'high-risk alcohol consumption
with other risk behaviors' cluster, is also highly dependent
on age. Women in the 18-29 age group have about twice
the risk of being in this cluster compared to women from
the other age groups. The impact of socio-economic status
is reversed vis-a-vis the previous three clusters we have
described: the lower the women's social status, the lower
their risk of being in this group. Living with a partner and
having children in the household significantly reduces the
risk among women. Women with a lower level of social
support have significantly lower risk of being in this cluster
than those with a middle or high level of support. The
influence of the health variables varies for women. Self-
rated health has no influence, while women with no chronic
diseases have a higher chance of being in this group.
Physical limitations do not show any significant
differences, but obese women have a higher risk.

The results for men (Table 4) differ partially from those
for women, but there are also many similarities. Being in
the 'healthy behavior' cluster is significantly influenced by
age, with older men having a greater risk. The influence of
social class on being in this cluster varies slightly between
men and women. The gradient is not so well defined among
men, but there is still a significant difference between men
from the higher and the middle social classes: those in the
higher social class are twice as likely to be in this cluster as
middle-class men. We do not observe any difference
between low and middle socio-economic status for men.
Living together with a partner and having children in the
household also positively influence the propensity for men
to be in this cluster. However, social support does not exert
a significant influence on the risk-health behavior of men.
The results for the health variables show that only self-rated
health and obesity have a significant influence. Men who
subjectively feel better and are not obese are more likely to
be in this cluster. However, we do not find any significant
influence of the indicators for chronic diseases or physical
limitation.

Regarding the cluster 'healthy-behavior but no sporting
activity' we see that for men the influence of age is also
highly significant, with men above age 65 having the
highest risk of being in this cluster (Table 4). The socio-
economic status also plays a significant role among men,
with men from the highest social status having the lowest
risk of being in this cluster. Living together with a partner
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has a positive influence on being in this cluster, but living
with children in the household does not have any
pronounced influence. We observe some differences
between men and women in the case of social support. For
men, the significant differences are seen in the low support
group; they are 42% more likely to be in this cluster. No
significant differences are observed between middle and
high support groups. Men who subjectively feel bad have a
significantly higher risk (43%) of being in this cluster. We
do not find any influence of the indicator for chronic
diseases, but men who have physical limitations or are
obese are more often to be found here.

The 'smoking' cluster consists predominantly of men
in the middle-aged group (Table 4). The socio-economic
gradient is also clearly visible, and the trend is very similar
to the one for women: the higher the social status, the lower
the propensity to be in this cluster. Living with a partner or
having children in the household does not show any
significant influence among men. Men who have a high
level of social support are more likely to be in this cluster,
as are those who define their subjective health as being bad.
The influence of chronic diseases is reversed: men who do
not have any chronic disease have a 33% higher risk of
being in this cluster. There is no significant influence of
physical limitations or obesity among men.

The 'unhealthy nutrition' cluster involves several risk-
health behaviors, as described above. It predominantly
consists of young or middle aged men: the highest-risk
group is 30- to 44-year-olds (Table 4). Men aged 65 and
above have about a 50% lower risk of being in this cluster
than the younger age groups. Regarding socio-economic
status, men who come from the higher social class are less
likely to be in this cluster; there is no difference between
the low and middle classes. Men living together with a
partner are less likely to be found in this cluster. At the
same time, we do not find that having children in the
household exerts any influence. Social support has a strong
influence for men: the less social support they receive, the
more likely they are to be in the cluster. Interestingly, none
of the health-status indicators show any influence on being
in this cluster among men.

The results for the final cluster, 'high-risk alcohol
consumption with other risk behaviors', show that men in
the 18-29 age group have 64% higher risk of being in this
cluster than people from the other age groups (Table 4).
The impact of socio-economic status is the reverse of the
previous three clusters, and is very similar to the situation
among women. Those who come from the high or middle
social strata also have the highest risk of being in this
group. Living with a partner and having children in the
household significantly reduces the risk of being in the
cluster among men. In addition, social support also plays a
highly significant role. For men, each of the categories is
significant and shows the same trend as among the women:
the lower the social support level, the lower the risk. The
influence of the health variables is significant only for
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Table 4 Odds ratios of being in any of the clusters. Results for men. Separate models including demographic and health characteristics.

Healthy behavior Healthy-behavior, Smoking Unhealthy nutrition High-risk alcohol
but no sporting activity consumption with other
risk behaviors
Odds 95 % CI Odds 95 % CI Odds 95 % ClI Odds 95 % CI Odds 95 % CI
ratios ratios ratios ratios ratios

Age
18-29 0.86°¢ 0.72-1.03 | 0.32°% 0.22-0.46 | 0.72° 0.57-0.90 0.87 0.73-1.04 1.64° 1.42-1.89
30-44 0.83°% 0.72-0.95 |0.77° 0.61-0.97 1.02 0.85-1.22 1.32°% 1.15-1.51 | 0.98 0.87-1.11
45-64 (ref.) 1 1 1 1 1
65+ 1.45° 1.24-1.67 | 255° 2.12-3.08 | 0.41°% 0.32-0.53 0.50° 0.41-0.60 | 0.91 0.79-1.04
Socio-economic status
Low 0.93 0.77-1.14 1.06 0.82-1.37 1.28° 1.02-1.61 1.12 0.94-1.34 | 0.82° 0.70-0.97
Middle (ref.) 1 1 1 1 1
High 1.50°% 1.34-1.67 | 0.79° 0.67-094 | 0.85° 0.73-1.00 0.76 0.67-0.86 1.00 0.91-1.10
Living with a partner
Yes 1.34° 1.18-1.53 1.25° 1.03-1.51 | 0.87 0.73-1.03 0.84° 0.74-0.96 | 0.89° 0.80-1.00
No (ref.) 1 1 1 1 1
Children in the household
Yes 1.15° 1.01-1.31 1.03 0.82-1.28 1.00 0.84-1.18 1.07 0.94-1.22 | 0.86° 0.77-0.96
No (ref.) 1 1 1 1 1
Social support
Low 0.87 0.74-1.03 1.42° 1.16-1.74 0.96 0.77-1.20 1.23° 1.05-1.44 0.81° 0.70-0.93
Middle (ref.) 1 1 1 1 1
High 0.98 0.88-1.10 | 0.89 0.74-1.06 1.21° 1.04-1.41 0.79°% 0.70-0.89 1.13° 1.03-1.25
Subjective health
Good/very good (ref.) 1 1 1 1 1
Moderate/poor/very poor 0.74% 0.63-0.86 1.43° 1.17-1.75 1.37° 1.11-1.69 1.14 0.97-1.35 | 0.83° 0.73-0.96
Chronic diseases
Yes (ref.) 1 1 1 1 1
No 0.94 0.83-1.06 | 0.89 0.75-1.06 1.33° 1.11-1.59 1.00 0.87-1.14 | 0.98 0.88-1.10
Physical limitations
Yes (ref.) 1 1 1 1 1
No 1.09 0.93-1.26 |0.71° 0.59-0.87 | 0.87 0.71-1.06 1.12 0.95-1.31 1.07 0.94-1.23
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Table 4 Odds ratios of being in any of the clusters. Results for men. Separate models including demographic and health characteristics.

(Continued)

Obesity
Yes (ref) 1 1 1 1 1
No 1.41°% 1.19-1.65 0.65°? 0.53-0.78 1.07 0.87-1.32 1.14 0.97-1.34 0.85° 0.74-0.97
Number of observations 8399 8399 8399 8399 8399
Log likelihood -4470.5491 -2302.6765 -2796.5406 -4177.5672 -5392.0504
LR chi2 225.60 541.59 101.60 198.73 192.43
Probability of chi2 0.000 0.000 0.000 0.000 0.000
Pseudo R2 0.0246 0.1052 0.0178 0.0232 0.0175
Note: “a” = p<0.00;; “b” = p<0.05; “c” = p<0.1
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self-rated health and obesity. Having bad subjective health
leads to a lower risk of being in this cluster. Being obese
also leads to a higher propensity for men to be in the
cluster. Having chronic diseases or physical limitations
does not show any significant influence.

DISCUSSION

The definition of the risk-behavior clusters in our
analysis largely matches the results of Schneider et al.
(2009), who used similar variables and identified five
homogeneous health-behavior groups defined as 'No Risk
Behaviors', 'Physically Inactives', 'Fruit and Vegetable
Avoiders', 'Smokers with Risk Behaviors' and 'Drinkers
with Risk Behaviors'. These groups are very similar to the
ones we obtained, although the population studied in
Schneider et al. (2009) is restricted to adults aged between
50 and 70.

Almost a third of our respondents lead a healthy
lifestyle. People with such behavior are predominantly
women from the older age groups with very good
subjective health, fewer physical limitations, less obesity
and a high level of social support.

As the results show, the ‘'healthy behavior but no
sporting activity' cluster is actually a healthy cluster except
for the sporting performance. In our analysis we found that
people in this cluster have a significantly worse subjective
health status, more chronic diseases and more physical
limitations. It could be that people in this cluster have
healthy lifestyle attitudes but are too physically limited or
ill to engage in regular sporting activities. Another
possibility is that people who are seriously ill and
physically limited cannot afford bad health-related
behaviors such as high-risk alcohol consumption or
smoking. In addition, the people in this cluster are more
often from the older age groups, and it has already been
shown that the amount of exercise taken declines with age
(Cockerham 2005). In any case, this cluster is an example
of the fact that people's behavior can be driven by certain
(illness-related) limitations rather than by cultural,
traditional or other factors. We believe that people's health
status serves as a barrier to physical activity.

Similar conclusions have also made by Ritten et al.
(2007). In their cluster analysis they also find that social
disadvantage per se is not the reason for being inactive
when it comes to sport. There are many other factors
influencing the engagement in sport, such as having friends,
time, or having a disease. In any case, empirical research
shows that there are not very many people who regularly
exercise and have a bad health status (Robert Koch-Institut
2008).

One of the conclusions we can draw at this stage is that
the 'healthy behavior but no sporting activity' cluster can be
considered as a cluster without risk behaviors. The
respondents here have healthy behavior, but more often
have chronic diseases and physical limitations, which
reduces their sporting activity. Altogether, this would mean
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that the first two clusters are actually healthy-behavior
clusters.

The other extreme cluster, consisting of the most
combinations of risk behaviors, represents about 28% of
our sample and also contains a highly selective group of
people. This cluster is made up of young men and women
from the high social stratum who have a very good health
status and few chronic diseases. They have a high level of
social support, but do not live with a partner or have
children in the household. The direction of the connection
between multiple-risk behaviors and social status is rather
surprising. Results from other research more often show the
opposite connection — i.e. that a low level of education and
a low income leads to a higher risk of having multiple-risk
behaviors (Drieskens et al. 2010; Pomerleau et al. 1997;
Richter 2005; Roberfroid and Pomerleau 2001).
Nevertheless, a positive correlation between income status
and high alcohol intake is found in some studies (Hapke et
al. 2009; Pomerleau et al. 1997). On the other hand,
Laaksonen et al. (2001) also finds very small differences in
unhealthy behaviors between the socio-demographic
groups.

All in all, we believe that people from the cluster of
people with multiple-risk behaviors are evidently in good
shape, feel healthy and can afford risky health-related
behavior. Evidence of such trends and similar results are
also found in other studies. Schuit et al. (2002) find a strong
relation between smoking and alcohol consumption in the
youngest age groups and among subjects who perceive their
health as very good or excellent. They attribute these results
to a possible high degree of self-confidence among young
adults. They also conclude that healthy people do not
experience the risks associated with an unhealthy behavior.
Furthermore, a study by Backett and Davidson (1995)
revealed that young people consider it boring, un-youthful
or middle-aged to be so future-oriented as to worry about
healthy behaviors and chronic illness.

Regarding the determinants that influence health-risk
behaviors, we found that there is a major difference
between men and women. Women tend to behave in a
healthier way, and more men were found in the multiple-
risk behaviors clusters. Such results, i.e. that gender is a
strong predictor of unhealthy behaviors, are confirmed by
previous research (Chiolero et al. 2006; Denton and Walters
1999; Karvonen et al. 2000; Pomerleau et al. 1997,
Umberson 1992). However, the effect of gender is
moderated by distinctions between classes (Cockerham
2005). Our results showed that the socio-economic gradient
is very steep among women (significant for each cluster and
for each status level), while the differences were not so
strong among men. Friel et al. (2004) found that in the case
of dietary habits, the socio-economic factors were the only
ones that matter for women. They found that the picture
was more complex for men, with socio-economic,
demographic and social-context factors interweaving with
each other at different stages. Another very strong
determinant of health-risk behavior is age. The results
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showed that among both men and women there is a
significant difference in the risk of showing a certain
health-related behavior according to age — with the
youngest age groups more often having exhibiting multiple-
risk behaviors. These results are also consistent with those
of other studies (Cockerham 2005; Colzani et al. 2010;
Pomerleau et al. 1997). It is commonly held that people
tend to take better care of their health, and thus change their
health-related behavior, as they grow older.

We found that both for men and women living together
with a partner has a positive influence on healthy behaviors.
The positive influence of marriage on health is also well
documented in literature. Cockerham et al. (2006) found a
positive connection between marital status and frequent
drinking and a healthy diet. By contrast, marital status
showed no influence on smoking. Some studies show that
men gain a greater health advantage from being married
than women (Blaxter 1990; Schuit et al. 2002). Our results
also show that the influence of having children in the
household has a similar protective effect to marriage.
Living with children leads to healthy behavior among men
and especially women and is shown to have strong effects
in the healthy clusters and the multiple-risk cluster. Being
married and living with children is usually a stage in life
where people become more aware of their health and try
more consciously to lead a healthier life (Backett and
Davidson 1995). Because of the responsibilities of bringing
up children and family obligations, individuals drink
alcohol only moderately, avoid smoking and eat more
regularly and 'sensibly'.

Another important influence on the health-risk behavior
of men and women is the level of social support. Social
support is an indicator of social resources for health and
health-related behaviors (Abel et al. 1999). Nevertheless,
we found that women and men with low levels of social
support have the lowest risk of being in the multiple-risk
behavior cluster. As described, 100% of the people in this
cluster have risky alcohol consumption. It could be that, in
our case, alcohol consumption is connected to the social
network a person has — the bigger it is, the more likely a
person is to go out more often and drink excessively. In the
other risk-behavior cluster, in which an unhealthy diet has
the biggest effect, the influence of social support is in the
opposite direction; it is significant both for women and for
men. The direction in which social support exerts an
influence is worth investigating further.

Another aim of our investigation was to determine to
what extent healthy risk behaviors are affected by people's
health status. Of all the indicators included in the analysis,
subjective health status showed the strongest influence on
the behavior patterns of men and women. We found that
people who report having good subjective health tend to be
in either a healthy-behavior cluster or a multiple-risk
behavior cluster. For the healthy-behavior group the
connection between good health and healthy behavior could
be more a causality effect: i.e. people lead a healthy
lifestyle and are therefore satisfied with their health status.
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For the multiple-risk behavior cluster, the relation could be
more a selective effect: i.e. that men and women with a
good health status and who feel healthy tend more often to
have a mixed behavior pattern and to try a more risky
lifestyle. There are no health obstacles for them that might
otherwise prevent risky behaviors.

The influence of chronic diseases and physical
limitations on people's health-related behavior is not as
strong as we expected. Chronic illness played a role among
women in relation to healthy behavior and multiple-risk
behavior. Among men, there was only a significant
influence on being in the 'smoking' cluster. Previous
research has also shown that healthy lifestyle factors for
adults are strongly associated with having no chronic
diseases, among other factors (Pronk et al. 2004). The
influence of physical limitations was even less pronounced.
It seems that people's health-related behavior is driven more
by a subjective feeling of one's own health status than by
‘objective’ measures. The variable indicating obesity was
significant mostly for women, but not always for men.
Also, the direction of the influence of health-risk behavior
was rather vague. The only clear result was that obese
people are more likely to be in the 'no sport' cluster.

Despite the interesting results obtained in this study, we
have to admit that our analysis also has some important
limitations. We already discussed above the problem of
cross-sectional data. We are limited by the data at hand in
interpreting the causality between people's health behavior
and their health status; this also applies to some of the
demographic characteristics. The true direction of influence
can only be fully studied with the help of longitudinal data,
as health status and health behavior are factors that are
variable in time. With our data we cannot outline changing
behavior patterns. Nor can we show whether a certain
behavior is driven by some earlier experiences in life.
Furthermore, our analysis is limited to the information we
have in explaining certain behavior patterns. There are most
likely some unobservable characteristics that we cannot
take into account when describing the behavior patterns of
people in Germany.

CONCLUSIONS

Our results showed that individual health-behavior
patterns are influenced by many demographic factors, but
also by people's state of health and by social factors. We
argue that people's health-related behavior is driven to a
large extent by their state of health — the healthier they feel,
the riskier the behavior they tend to adopt. We conclude
that a good state of health and a young age, together with
gender, are the most important preconditions for risky
health-related behaviors. The role of social status is not
revealed in the current analysis. When we compare the two
riskiest behavior clusters, we see that one of them contains
a high percentage of people from the low social status
group; however, the other contains a high percentage of
people from the high social status group. The impact of
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social status, therefore, remains undefined, as it shows
mixed patterns.

We assume that people change their risk-health
behavior over time. Young people may be less aware, or
have less experience, of possible health consequences and
'dare’ to adopt unhealthy behavior more often. But as they
age, more health problems may appear, or their health
awareness may increase. As a result they may change their
behavior towards a healthier lifestyle. According to Backett
and Davidson (1995), health-related behavior is a part of
the dynamic and interactive processes of daily living. The
changes in a person's individual health-related behavior in
the course of his or her life involve looking back over
previous experiences and anticipating future experience,
often in terms of stereotypical realities.

Schuit et al. (2002) also argue that people are more
likely to change their behavior if it leads to short-term
effects, like feeling fit, than if it leads either to intermediate
(overweight) or long-term effects (coronary heart disease).
Young people often regard their health as a kind of
inexhaustible good, because health-risk behaviors usually
only lead to certain diseases later in life (Kuntsche 2002).

Based on our results we believe that public health
preventive programs should aim at explaining to young
populations the long-term consequences that certain risky
behaviors may have. In addition, gender-specific health-
promotion measures should be implemented (Fekete et al.
2012). The aim of the health preventive programs should be
to achieve a high level of health awareness and
consciousness among young population and to reduce
gender differences in health.

The cluster analysis showed that people's risk-related
behavior is not usually defined by only one kind of risk
behavior; rather, it is a combination of several risk
behaviors. Thus we believe that the preventative and
therapeutic programs should not only consider one single
risk behavior (e.g. smoking), but several risk behaviors (e.g.
smoking combined with risk alcohol consumption). Also
integrating physical exercises and information on nutrition
into the addiction therapy programs as part of the treatment
could contribute to raising people's awareness when several
risk behaviors are combined. The need for simultaneous
interventions is also recognized in other studies (Schneider
et al 2009; Prochaska and Prochaska 2011).
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