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This paper provides an outline of needs of chronic disease prevention with the focus
on effectiveness at the population level. First, background information is given including epidemiological evidence and limitations of preventive efforts so far. The limitations include a lack of comprehensive preventive action. Second, necessary parts of
a preventive program are explained from the viewpoint of scientific evidence. The
program includes populations to be addressed, interventions, outcomes, and an
evaluation. Third, an outlook is given for action priorities.
1. Background
In developed countries non-communicable chronic disease, particularly cardiovascular disease and cancer, has superseded communicable disease as the main cause of
death. According to World Health Organization (WHO) death cases from noncommunicable diseases (NCDs) will further increase by 15 % from the year 2010 to
2020 (WHO, 2011). In Germany, 66.6 % of the causes of death in the year 2010
were due to cardiovascular disease or cancer (http://www.gbe-bund.de). This corresponds to 66 % in Europe in 2008 (OECD, 2010).
There is international agreement that chronic disease is largely dependent on behavior (WHO, 2013; Perk et al., 2012; OECD, 2010). Behavior has been shown to be the
single most influential among five domains that determine our health. The other four
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are genetic endowments, social circumstances, environmental conditions, and medical care (McGinnis et al., 2002). Consequently, WHO stated "Evidence shows that
NCDs are to a great extent preventable." (WHO, 2011). Worldwide, among death
cases 10.5 % have been attributed to tobacco smoking, 5.6 % to lack of physical activity, 4.9 % to overweight or obesity due to high caloric intake, and another 4.0 % to
unhealthy alcohol consumption (WHO, 2011). These four health risk behaviors
(HRBs) compared to other risk factors are connected with the highest risk of the
global burden of disease (Lim et al., 2012). The four HRBs have been referred to as
the leading causes of death in the USA (Mokdad et al., 2004). Among risk factors,
overweight, physical inactivity, and smoking have been shown to be related with the
highest proportion of cardiovascular, and smoking to be related with the highest proportion of cancer death cases in the US (Danaei et al., 2009). Estimates for Germany
revealed that 10.9 % of death cases were attributable to tobacco smoking alone, 6.3
% to smoking or alcohol risk drinking, and another 2.3 % to alcohol risk drinking
alone in 1997 (John & Hanke, 2002). Among inpatient hospital treatments of patients
aged 25 or older or less than one year, 9.9 % may have been due to smoking or alcohol risk drinking (Hanke & John, 2003). While tobacco smoking remained to be the
single most preventable disease risk there is an increasing overweight epidemic
(Schmechtig & Hahne, 2012; Finucane et al., 2011).
Reasons for needs of chronic disease prevention are simple. Perhaps the most serious reason is the necessity to keep people safe from health disturbance. Data are
delivered by epidemiology. Overwhelming evidence exists about the largely causal
role of tobacco smoking in many diseases. Just nine common well-known risk factors
may explain 90 % of the global risk on myocardial infarction (Yusuf et al., 2004), and
these risk factors are clearly dominated by the HRBs (McGorrian et al., 2011). Dose
response relations with coronary heart disease and cancer have been revealed for
the four HRBs both together and within a single behavior (Ford et al., 2009; Chiuve et
al., 2006). This is important for needs of prevention since the majority of the adult
general population in Germany exerts multiple risk behaviors. According to data of
the German health survey 1998, among the adult general population 69.6 % had two
or more, 26.1 % one, and only 4.3 % none of the four HRBs (own data analysis).
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Two main long-term goals of preventive action are of first priority for decisions on
chronic disease prevention: add to the decrease of chronic disease mortality and
compress morbidity. Mean lifetime of people in Germany has steadily increased,
among females from 68.5 years in 1950 to 82.7 years in 2010, among males from
64.6 in 1950 to 77.7 in 2010 (DeStatis, 2013). Disparities exist by socioeconomic status. The higher the income the longer the life expectancy is (Lampert et al., 2007).
The role of prevention in the decrease of mortality has been delivered by data in favor of the IMPACT model. It provides calculations of rates of individuals with specific
risk factors and rates of treatments for cardiovascular health over time. These rates
are related to decreasing cardiovascular mortality rates. According to IMPACT model
data of several studies, among the decrease of death cases in coronary heart disease at least 50 % have been attributed to the decrease of risk factors and less than
half to progress in treatment (Di Chiara & Vanuzzo, 2009).
Compression of morbidity, i. e. the shortening of time with disease and other disability before death, may be realized. This has been revealed by cohort study data (Fries
et al., 2011). Evidence suggests that age at disability may be more postponed than
death (Fries et al., 2011). Compression of morbidity has been seen as one of several
types of aging (Robine & Michel, 2004). One main goal of prevention is to increase
healthy aging of populations by compression of morbidity.
Mortality and compression of morbidity data may be combined. One approach is provided by disability adjusted life years (DALYs). This metric includes both mortality
and ill-health data (Murray et al., 2012). DALYs may be calculated “as the sum of
years of life lost due to premature mortality (YLLs) and years lived with disability
(YLDs).” (Murray et al., 2012, p. 2198). Disability may be understood as any health
disturbance or functional loss other than death (Murray et al., 2012). DALYs have
been used to express global burden of disease.
In contrast to the burden of disease that may be attributed to HRBs there have been
only little efforts to develop and practice prevention which is effective at the population level. Some countries in different areas of the world have been particularly active
in the prevention of tobacco- or alcohol-attributable disease. They may provide an
action paradigm. In California the decline of smoker rates coincided with the increase
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of investments in tobacco control (Farrelly et al., 2008). Decrease of morbidity was
shown. Based on this evidence and the WHO Framework Convention on Tobacco
Control (http://www.who.int/fctc/en/) it is known what has to be done in the tobacco
field. Germany has been estimated on the fifth lowest rank, rank 26, among 30 European countries according to the prevention of tobacco-attributable disease. Criteria
were legislation in favor of prevention, price of tobacco products, and the budget for
preventive action in the tobacco field (Joossens & Raw, 2011). Well-known but less
practiced in the majority of European countries is the prevention of alcoholattributable disease. Scandinavian countries have demonstrated strong evidence
since the beginning of the 20th century (Österberg & Karlsson, 2002; Room, 2002).
Germany according to legislation activities in the areas of availability, price, traffic,
and public awareness of risks related to alcohol consumption has been ranked the
third lowest position among 30 countries of the Organization for Economic Cooperation and Development (OECD; Brand et al., 2007). It may be concluded, first, that
there are examples of reasonable preventive action at a national level. Second,
Germany in international comparison has strongly neglected to develop and practice
a prevention program.
A lag between evidence and action in chronic disease prevention exists. The success
of preventive efforts from single states has not been sufficiently followed by broader
preventive action in many countries. Preventive action includes all interventions that
are intended to add to the decrease of chronic disease mortality and to the compression of morbidity. Even if no political decision to invest larger resources may be
achieved simple and inexpensive measures are available. Ten such inexpensive preventive measures to reduce HRBs have been proposed by WHO: protect against
tobacco smoke, warn about the dangers of tobacco smoke, ban tobacco advertising,
increase taxes on tobacco, regulate availability of alcohol, ban alcohol advertising,
increase taxes on alcohol, reduce salt intake, substitute trans-fat by polyunsaturated
fat, campaign according to diet and physical activity (WHO, 2011). Data suggest that
the problem of a lag between knowledge and its transfer into practice is particularly
severe in Germany (e. g. Joossens & Raw, 2011).
In addition to the successes of preventive efforts so far there are also limitations.
Limitations of prevention so far may be found according to populations, HRBs, and
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preventive measures. The variety of populations has not sufficiently been taken into
focus. Populations may be defined as people that have demographic and conceivably further characteristics in common. Specific barriers against behavior change at
the population level have not been elucidated sufficiently (Warner & Burns, 2003).
“Hard-core” populations may exist that include people who are reluctant to preventive
endeavors for different reasons, low socioeconomic status and psychiatric disorders
being two of them. Too little is known about potentially acting factors in low socioeconomic status such as health literacy (Paasche-Orlow & Wolf, 2010). Psychiatric
comorbidity has not been considered sufficiently although it may be particularly prevalent among populations with HRBs (Lasser et al., 2000). Depressive disorders are
among the 30 most common causes of years lived with disability (Vos et al., 2012).
Depressive disorders might add to the maintenance of adverse health behaviors, and
populations with depressive disorders seem to have special needs for intervention
that is tailored to these.
According to HRBs, two limitations seem to be predominant: variety of simultaneously existing HRBs and life span. Simultaneously existing HRBs have not been met so
far by particular preventive approaches. Different preventive action might be needed
dependent on specific constellations of HRBs, e. g. overweight and smoking. According to life span, there seems to be consensus that interventions should be tailored to different phases of life. So far, populations at different ages and relations
between them have not been considered sufficiently.
According to preventive measures, promising evidence exists from single states such
as California (Warner et al., 2008) or Scandinavian countries (Österberg & Karlsson,
2002). However, limitations also exist. Two specific limitations are that comprehensiveness seemingly has not been practiced in a sufficiently broad sense and that
forces of prevention are too weak to date. Comprehensiveness means that as many
interventions as possible should be provided to succeed in prevention effectiveness.
One main reason for comprehensiveness of prevention programs is that preventive
action occurs in a field of conflicting interests. Evidence revealed that the increase of
resources for interventions coincided with or was followed by increases of resources
of the tobacco industry (Begay et al., 1993). Compared with financial resources of
such industries the public health sector is “poor”. Comprehensiveness did not seem
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to sufficiently include a tailoring of measures to the needs of the target populations.
This means the most suitable contacting of and intervention in different populations,
and addressing all existing HRBs. According to the contacting of target populations,
proactive approaches have not been practiced sufficiently. In a proactive approach
every individual is contacted in contrast to a reactive approach in which only those
individuals who are interested and ask for help will receive support. Forces of prevention come from the general population, are mainly determined by health-related goals
of strong majorities among populations, and include a large variety of actors. A large
variety of actors have not been involved in a concerted preventive action and systematic way. Institutions that add to socialization in childhood, youth, and adulthood
should add to preventive efforts. It may be concluded that a comprehensive program
of prevention is needed.
2. Prevention program
A prevention program may be formulated that includes provisions of prevention and
their outcomes. The program has the long-term aim to add to the increase of life expectancy and to compress time with disability and disease before death. The provisions and the outcomes should be comprehensive. Evaluation should reveal whether
this aim has been realized by the interventions.
Provisions of prevention
Two main aspects of the provisions are: populations and interventions. Interventions
should be suited to different target populations. This is included in comprehensive
provisions. Comprehensiveness is to be understood across populations and within a
single population that is targeted by preventive action. Interventions should work in
populations that differ according to several criteria. One main criterion is social disparity. There is need of evidence about whether interventions should be tailored to
different socioeconomic status, if so, to what degree. One intervention may be more
effective in one population than in another. E.g. tax increases on risky products such
as alcohol or tobacco may be particularly effective among those who are at particularly high risk such as unemployed or young people who do not belong to the workforce yet. There may be additional criteria such as hedonistic lifestyle or psychiatric
disorders, particularly depressive states or depressive disorders, which may act as a
barrier against healthy living. The whole life span should be included. Parts of life
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span may act as barriers to preventive efforts. Dependent on the fact that some target populations may need strong support, dependent on their load of HRBs and their
ability to get rid of these, others may need only a minimum of motivational efforts.
When a target population has been defined, three steps have to be taken. The target
population is to be addressed, contacted and motivated to participate until people
participate in the intervention. This process needs specific action. The three steps
are needed for all interventions.
Intervention will be delivered after a target population has been motivated to participate. Interventions are to make HRBs unattractive and are to motivate populations to
divert from HRBs to health behavior. Health behavior is the opposite of HRBs: living
smoke-free, with alcohol consumption below recommended levels or drinking no alcohol at all, with practicing a balanced diet and a recommended minimum of physical
activity. Living smoke-free includes smoke-free environments. A balanced diet means
the practice of meals according to recommendations and a caloric intake that is balanced to energy expenditure. Physical activity should be integrated in everyday life
according to recommendations. Health behavior should be possible in an atmosphere of self-determination of the individual and the taking of responsibility for the
public. Health as a public good needs the contribution of everybody or at least the
majorities of populations.
Interventions include two main provisions (Figure 1): first, change risky products or
environments and, second, change HRBs directly. Both approaches are to reduce
HRBs at the population level. Both approaches need a theoretical base. Theories
guide us in conceptualizing single actions and their interplay and synergies. The utilization of theory makes efficacy and effectiveness of a preventive program more
probable than action without theoretical guidance. Both approaches are to make
HRBs unattractive. Both approaches are to add to each other in order to secure a
minimum effectiveness on outcomes. In addition, resources for prevention are needed.
The change of risky products and environments is preferably realized by legislative
action. A main theory base of this approach is changing social norms. According to
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evidence, this may be achieved by regulations of consumption with respect to price,
locations of consumption, availability (time, location), protection of youth, protection
of others who are at risk without being able to control the risk (protection of the unborn, protection of exposure to environmental tobacco smoke), and regulations of
product promotion (advertising, promotion, sponsoring). Environments are to be
made attractive to support the intention to live a physically active life. Neighborhoods
and traffic infrastructure should be conceptualized according to that.
The direct change of HRBs includes addressing HRBs among target populations of
individuals who are at risk to practice HRB or who practice it. Behavior change theories and techniques are provided at a high level of knowledge (Spahn et al., 2010;
Webb et al., 2010). Theories of behavior change are an intervention prerequisite
which helps to provide a high probability of intervention success. In the majority of a
target population this probably means to motivate people to change HRBs. One reason for the need to include action to motivate individuals to change is provided by
evidence. The majority of general populations of those who exert risk behaviors do
not intend to change it in the foreseeable future (John et al., 2003). The absence of
motivation to reduce HRBs at one point of time does not preclude preventive action.
Main provisions of direct HRB change are brief interventions including advice and
counseling. This is now possible after computer devices have been developed that
enable the provision of individualized counseling to entire populations. Setting or
supporting the motivation to reduce HRBs in the individual is dominant in such approaches. One assumed factor of its effectiveness is individualization. This means
that the interventions, although suited to entire populations, use individual information
and provide individualized feedback to each single participant. There may be additional strategies to be provided such as motivational interviewing if personal contact
is needed. Furthermore, educational and training programs may be helpful. Treatment may be suitable among minorities who do not respond to counseling or who
have special problems to behave in a healthy way.
Another important intervention approach is to reduce social disparity by increasing
socioeconomic status among those who are at the lowest end of it (Wilkinson &
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Pickett, 2009). If education and income are secured at a reasonable minimum it may
be assumed that less effort will be needed for reducing HRBs.
Resources for preventive action are needed. They include paid staff and nongovernmental pressure groups that are not paid by the state. Resources should be
established on a long-term base and dependent on two conditions. First, preventive
action occurs in an arena of different interests, international and national. Preventive
action particularly occurs in opposition to interests of industries as has already been
explained. Second, provisions of prevention must be seen in size similar to provisions of medical care. IMPACT model data as explained above (Perk et al., 2012; Di
Chiara & Vanuzzo, 2009) suggest that more than half of state resources for health
may be invested in chronic disease prevention. Preventive efforts may distract parts
of populations from treatment. Sufficient power must be provided by prevention. Otherwise, effects may not be expected.
Intervention should be comprehensive. As many of the above mentioned measures
as possible should be included in concerted intervention action. Comprehensiveness
of intervention includes that the single measures reach the diversity of populations,
life span and social disparity, and all four HRBs. All four HRBs should be addressed
simultaneously or in sequence in a variety of populations, including those at highest
risk and including the whole life span. A large variety of actors in prevention who
have access to target populations should add to preventive action. This includes legislative forces and actors in working life, education, medical care, and social welfare.
Actors should organize themselves in networks and agree on principles of prevention. Some promising work has been started in this field in Germany (BVPG, 2013).
Outcomes of prevention
Three steps of outcomes should be considered for target populations: increase intention to practice health behavior and to live healthy, increase and maintain health behavior, increase life expectancies and compress time with disease and other disability before death. The motivation to reduce HRBs has to be generated or supported
among entire populations. This is important since it has been revealed by data that
majorities of smoker populations did not intend to quit within their foreseeable future.
HRB change at the population level includes all of the following: reduce tobacco
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smoking, alcohol risk drinking, inadequate nutrition, and insufficient physical activity.
According to the available evidence, compression of morbidity in the last months or
years immediately before death may be assumed to be the stronger the smaller the
lifetime dose of HRBs is (Fries et al., 2011).
Figure 1: Prevention: Provisions and Outcomes
Provisions

Outcomes

Change products,
environments
Change health risk
behaviors directly
Establish and maintain
resources

Increase
intention
to practice
health
behavior

Increase and
maintain
health
behavior

Increase
life expectancies,
compress
morbidity

Assessments

Assessments are needed to analyze the effectiveness of the provisions. Effects
should be understood in the sense of population impact. This includes five elements:
reach, efficacy, adoption, implementation, and maintenance (RE-AIM, Glasgow et al.,
1999). Reach may be understood as the proportion among the target population who
have been contacted and take part in the intervention. Evidence of participation may
be the stopping or maintenance of purchasing cigarettes after a price increase or the
taking part in an individualized brief intervention to directly change HRBs. Efficacy
refers to the causes of effects of an intervention or the entire intervention program.
Efficacy is assessed using intended and non-intended outcomes. Adoption means
the acceptance of the intervention by those institutions or communities who are involved in the intervention, e. g. physicians in primary medical care who are willing to
provide a brief intervention to every overweight patient. Implementation is conceptualized as the degree to which an intervention or the entire program is provided as
intended. (Glasgow et al., 1999). This includes the delivery of the intervention to individual participants and their adherence to the intervention. Maintenance is the sustaining of the intervention over time under routine care conditions. This includes e.g.
the continuous enforcement of laws such as youth protection laws but also the
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maintenance of a new behavior such as staying physically active in everyday routine
(Glasgow et al., 1999). There is a need to assess population impact, and RE-AIM is
suited to provide the information that is needed. Particularly adoption, implementation, and maintenance data are lacking. Health monitoring, mortality monitoring, and
quality assessment of the provisions of prevention are needed. Assessment includes
the measurement of the interventions and their relations to outcomes.
3. Outlook
First, we know about the successes of several preventive measures practiced in single countries. Descriptive longitudinal data revealed clear relations between the introduction of preventive measures and outcomes. Randomized controlled trials revealed intervention efficacy. This refers to tobacco smoking and to alcohol risk drinking. The next step in prevention development is to put into practice what has been
revealed by evidence and to care for its maintenance over long time. For that purpose, a theory-based comprehensive program should guide the agenda of prevention. Second, we have only little knowledge in the fields of changing diet and increasing physical activities among populations. According to overweight, obesity and sedentary lifestyle, we know the hazards but there have been hardly any efforts of prevention at the population level including research. We have almost no knowledge
about intervention in two or more HRBs at the same time or in sequence and about
interactions between the single HRBs and how health behaviors may support each
other. These fields with the greatest lack of knowledge should be particularly promoted. They are a main challenge.
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