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This Public Health course provides an overview of the most important principles undergirding the theory and practice of this multidisciplinary field: The course covers the basic epidemiological, demographic, statistical, social-scientific, and economic working methods and they will sensitize you to the ethical aspects of public health issues. In addition, you will learn about the models that are used to explain health and illness and get acquainted with the individual, social, and environmental factors that influence health. In addition, the course provides you with specialist skills in the areas of disease prevention and health promotion. These will allow you to analyze public health across population groups as well as to develop and critically evaluate solutions to practical public health issues.
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After completing this unit, you will understand …

... what is meant by the term public health and which goals public health pursues.
… how public health has developed throughout history.
... which actors are involved in promoting the health of the population at national and international levels.
… why public health requires an interdisciplinary approach.
… why ethical issues must be considered when planning public health strategies.
… why the findings of healthcare research must be considered when assessing public health strategies.
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1. Basics of Public Health


Case Study
Anja is studying health management, and she found an interesting article about John Snow (1813–1858) in the university library. John Snow worked on addressing crucial public health issues almost 200 years ago:

· Where do diseases come from?
· How do they spread through the population?
· How can they be avoided?

London was plagued by recurring cholera outbreaks throughout the 19th century. The extremely fast and fatal course of the disease struck fear in the hearts of the population: A cholera patient who got up in the morning without symptoms could die from severe, watery diarrhea within a few hours as it dehydrated the body. At the time, the medical profession believed that cholera was transmitted via bad vapors in the air. However, John Snow doubted this theory and traced all cholera cases on a street map of London. It struck him that most of the cholera cases occurred around Broad Street. There was a water pump there, from which the surrounding residents obtained their drinking water. John Snow suspected that cholera was caused by contaminated drinking water since there was no sewage system at the time and groundwater was often contaminated by feces. Through interviews, he found that all those who died of cholera had obtained their water from the Broad Street pump. He then had the handle of the pump removed and shut down the water source. Soon after, cholera cases decreased dramatically. However, his theory that cholera spreads through drinking water was not accepted by the medical community until after Snow’s death (Barton, 2018).


1.1 What is Public Health?
Public health seeks to …

· maintain and promote the health of the entire population or of specific population groups,
· prevent disease, disability, and death, and
· provide suitable preventive, curative, and rehabilitative services (Egger/Razum/Rieder 2018a, p. 31).

In contrast to the specific problems of an individual patient and their medical care, public health focuses on the entire population’s health concerns and seeks to devise ethically and economically justifiable measures to solve the population’s health problems. 
 (
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Typical public health measures include, for example, vaccination programs, screening programs, educational campaigns, food safety and occupational safety measures, and efforts to shape public policy and laws such as bans on smoking in public spaces or mandating the wearing of seat belts (Egger/Razum/Rieder 2018a, p. 31f.).



[bookmark: _Hlk125992319][bookmark: _Hlk125992331]To understand the concept of “healthcare,” we first need to define the term health. The best-known definition of health is contained in the preamble to the constitution of the World Health Organization (WHO). The WHO defines health as “a state of complete physical, mental and social well-being and not merely the absence of disease or infirmity. The enjoyment of the highest attainable standard of health is one of the fundamental rights of every human being without distinction of race, religion, political belief, economic or social condition” (WHO, 2006, p. 1). Health is understood multidimensionally. The WHO definition has often been criticized as utopian due to the inclusion of the adjective “complete.” Its great advantage, however, is that it provides an integrative perspective: in addition to the aspects of physical health, we must also consider its mental, spiritual, and social dimensions. This is one of the main reasons why it is highly relevant to politics, to practical disease prevention, and to health promotion (Franzkowiak/Hurrelmann, 2018).	Comment by Kiviniemi, Leena: For all side notes, please identify the coordinating term in the body of the text using bold. 	Comment by Anne Pabel: English quotation taken from WHO.


1.2 Historical Development
When considering the development of the field over time, then we can divide public health into the separate periods of “old public health” and “new public health.” The focus of “old public health” was on public hygiene and the implementation of measures to improve the living and working environments of the underserved and socially vulnerable population groups (Franzkowiak, 2015, p. 1). In the 19th century, this included workers and their families who lived in the cities under completely unhygienic conditions in particular. Cramped living conditions, lack of sanitary facilities, and contaminated drinking water resulted in cholera epidemics and numerous cases of tuberculosis. Therefore, the reform efforts to improve the social and health situation of the working class included the very first public health measures such as improved sanitary conditions and the construction of water pipelines and sewage systems (Egger/Fenner, 2018, p. 33f.). This made a decisive contribution to the prevention of illness and the improvement of mortality rates among the population.

Research into the causes of disease was closely linked to the promotion of hygienic measures. The discovery of bacteria by Robert Koch (1843–1910) was a decisive step forward: In 1882, he identified the bacterium “Mycobacterium tuberculosis” as the clear cause of tuberculosis. Neben der Bakteriologie lieferte die Sozialhygiene, die von Alfred Grotjahn (1869–1931) begründet wurde, einen	Comment by Kiviniemi, Leena: Please do not translate the yellow marked parts throughout the whole document!
Those are too specific informations and examples for Germany and will be replaced with new text.
Please keep the yellow colour in the translated text.



World Health Organization
The World Health Organization, which is based in Geneva, is a United Nations agency that monitors global health problems.









wichtigen Beitrag zur multikausalen Erklärung der Krankheitsentstehung. Grotjahn untersuchte die Bedeutung von sozialen Einflüssen wie Wohnverhältnissen, Ernährung oder Einkommen auf die Krankheitsentstehung (Egger/Fenner 2018, S. 35f.).


With the advent of “new public health” in the 1980s, the focus was no longer on just underserved population groups, but rather on the entire population. In addition to the question of the determinants of health and illness and how they are influenced by health promotion measures and healthcare services, questions concerning control over the health system and the monitoring of health expenditures also came into focus (Franzkowiak, 2015, p. 3). Challenges on a global level were also addressed.


1.3 National and International Agents in Health Promotion
Auf nationaler Ebene trägt eine Vielzahl an Akteuren zur Gesundheitsförderung bei. Damit kommt zum Ausdruck, dass Gesundheitsförderung eine Querschnittsaufgabe dar- stellt, zu der unterschiedlichste gesellschaftliche Bereiche auf vielen Ebenen einen Bei- trag leisten können. So sind sowohl Institutionen des Gesundheitswesens als auch aus dem Sozial- und Bildungswesen sowie dem Arbeits- und Freizeitbereich an der Gesundheitsförderung beteiligt. Wie auch in der folgenden Abbildung zu sehen ist, lassen sich die Akteure hinsichtlich der Ebene, auf der sie agieren (Bundesebene, Landesebene, kommunale Ebene), und ihrer Trägerschaft (staatlich, halbstaatlich, nichtstaatlich) unterscheiden (Robert Koch-Institut 2015, S. 240ff.).
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.

Bei den staatlichen Institutionen auf Bundesebene sollen kurz das Robert Koch-Institut (RKI) und die Bundeszentrale für gesundheitliche Aufklärung (BZgA) herausgegriffen werden. Das RKI stellt die zentrale Einrichtung zur Krankheitsüberwachung und -prävention dar und ist ein entscheidender Akteur auf dem Gebiet der biomedizinischen Forschung. Es berichtet in der Gesundheitsberichterstattung des Bundes (GBE) regel- mäßig über die gesundheitliche Lage der Bevölkerung in Deutschland. Dabei werden die Themen Krankheiten und Beschwerden, Gesundheitsverhalten, Risikofaktoren, medizinische und pflegerische Versorgung sowie Krankheits- und Versorgungskosten beleuchtet. Die Bundeszentrale für gesundheitliche Aufklärung (BZgA) erarbeitet Grundsätze zur praktischen Gesundheitserziehung und trägt zur Entwicklung und Umsetzung nationaler Aktionspläne und Programme bei. Hierzu zählen insbesondere die Prävention von Infektionskrankheiten und Suchtverhalten sowie die Förderung der Kinder- und Jugendgesundheit. Die BZgA erfüllt zugleich gesetzliche Aufgaben im Bereich der Sexualaufklärung und Familienplanung sowie der Aufklärung zum Thema Organ-, Blut- und Plasmaspende.
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A key agent at the international level is the World Health Organization (WHO). It is the United Nations coordinating body responsible for international public health. A declared goal of the WHO is to improve the health and well-being of all people. This is reflected, for example, in the WHO strategy “Health for All” (Egger et al., 2018, p. 601ff.). The WHO’s main focus areas are helping countries to establish nationwide healthcare systems, providing information on health risks and problems, and coordinating activities to prevent communicable and non-communicable diseases, for instance, by launching vaccination programs. The WHO publishes the annual World Health Report on the state of global health and healthcare.


1.4 The Disciplines of Public Health
Public health requires an interdisciplinary approach and draws on methods and findings from various scientific disciplines. A distinction can be drawn between the life sciences and the social and behavioral sciences (Hurrelmann/Laaser, 2003, p. 31). At the core of the traditional practice of the life sciences is epidemiology, which deals with the temporal and geographic characteristics of diseases and their risk factors. Another important field is biostatistics, which deals with statistical questions relating to medical care. The insights of this field are supplemented by social medicine, which sheds light on the connections between social influencing factors (e.g., income and employment) and health outcomes in the form of illness and death, and occupational medicine, which focuses on work-related illnesses and their prevention. Environmental medicine investigates environmental influences on the health of the population, such as air or water pollution, while preventive medicine focuses on avoiding disease through vaccinations to prevent infectious diseases or on screening programs for the early detection of chronic diseases (Egger/Razum/Rieder 2018c, p. 49f.).

Medical sociology, demography, health psychology and pedagogy, health economics, health policy, organizational and management sciences, and ethics all fall within the social and behavioral sciences. Medical sociology deals with the social conditions as well as the causes and consequences of health. Demography considers population developments and deals with the social effects of a changed population structure. Human experience and behavior are at the heart of health psychology and pedagogy. Health economics analyzes the economic impact of health and disease. Health policy deals with the institutions in the health system and the political framework for the provision of care. Organizational and management sciences focus on the processes and decisions within healthcare organizations. Ethics is concerned with questions of 


.









good and right action: A key concern of ethicists is the fair distribution of scarce resources within the healthcare system (Egger/Razum/Rieder, 2018c, p. 49ff.).


1.5 Public Health Ethics
Public health ethics is a relatively new field of applied ethics that deals with ethical issues in public healthcare. The aim is to evaluate measures taken to monitor, control, and prevent diseases from a moral point of view to evaluate whether they are proper and to develop standards for good and correct action (Egger/Habermann-Horstmeier, 2018, p. 58ff.; Kuhn/Wildner, 2018, p. 117).

An important basis for evaluating actions is consequentialist ethics, which considers them based on their consequences. An action is ethically justified if it leads to good consequences. Utilitarianism plays an important role within consequentialist ethics. Under this framework, a measure is considered justifiable if the resulting overall benefit is positive. This includes the possibility that an action may have adverse consequences for some people (Kuhn/Wildner, 2018, p. 118). We will return to this aspect when considering screening measures. From a population-related perspective, screening measures have the advantage of allowing diseases to be detected early and premature deaths to be avoided. Since they are designed to detect as many diseases as possible, screening measures are always very sensitive. This means, for example, that a test will be triggered even if there is only the slightest suspicion of illness. This also leads to false-positive test results, i.e., false alarms, which can entail a high amount of psychological stress for those affected until the results are further clarified on the basis of additional testing. This raises the question of whether screening programs are unethical. From a utilitarian point of view, the answer to the question would be no, since the overall benefit for the population outweighs the concern about the stress it places on the individual.

The principles outlined by Beauchamps and Childress play an important role in medical ethics, as they provide key guidance for the actions of those involved in healthcare, nursing, and research (Beauchamps/Childress, 2001, p. 57ff.). These are autonomy, beneficence/non-maleficence, and justice. In the area of public health ethics, the principles of interdependence, participation, and scientific evidence are also relevant (Egger/Habermann-Horstmeier, 2018, p. 59ff.).
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	Principles of Medical and Public Health Ethics

	Medicine
	Public Health

	Respect for autonomy
	Interdependence

	Each person can make decisions freely. The patient must provide informed consent before receiving medical treatment or participating in a study.
	A person’s actions affect not only themselves, but other people as well. Each person is also affected by the actions of others.

	Beneficence and non-maleficence
	Participation

	Harmful or risky interventions and treatments should be avoided. The treatment/study should promote the well-being of the patients or study subjects.
	Public health measures are planned and implemented with the participation and consent of the affected population.

	Justice
	Scientific evidence

	The principle of justice demands a fair distribution of health services as well as the risks and benefits of clinical research.
	Decisions about public health measures should be based on scientific data and not on mere assumptions and opinions.



The principle of autonomy states that the individual’s freedom of choice must be respected. Each individual must be able to decide freely whether to participate in a measure or not. However, the principle of autonomy must be weighed against the principle of interdependence. This refers to the fact that the actions of the individual usually also have an impact on third parties. When considering this, a smoking ban in public places, for example, can be justified, since smoking not only has negative health effects on the individual smoker, but also on others through secondhand smoking. The principle of beneficence/non-maleficence calls for promoting the well-being of people and preventing harm. This obligates the state to become active in the field of public health to ensure a healthy life for all 









people. The principle of participation states that when designing public health measures, the wishes of those affected must be taken into account and, if possible, no measures should be implemented against the will or without the consent of those affected. The principle of justice demands that all people should have equal access to health services. When designing public health measures, care must be taken to ensure that these are not only used by those with better socioeconomic and health statuses, and therefore that socioeconomic differences in health status are not further aggravated. Finally, the principle of scientific support requires that only scientifically grounded public health measures be carried out (Egger/Habermann-Horstmeier, 2018, p. 59f.).


1.6 The Need for Healthcare Research
Scientific findings are essential for establishing a needs-based orientation of healthcare. Healthcare research plays a special role here: it examines the structure and performance of healthcare offerings and assesses them based on the criteria of availability, accessibility, and benefit (Egger/Razum/Rieder, 2018c, p. 51). The focus here is on evaluating the effectiveness of healthcare structures and processes under everyday conditions. This type of research does not evaluate an intervention on the basis of an isolated criterion, as is the case of clinical studies. Rather, it assesses the effectiveness of the intervention when integrated into day-to-day healthcare processes and structures. Based on these findings, existing healthcare concepts can be further developed or new approaches for care can be designed, tested in everyday healthcare situations, and, if the evaluation is positive, permanently incorporated into everyday practice (Pfaff, 2003, p. 13).

Healthcare research uses the throughput model to provide a systematic analysis and description of the healthcare system.
[image: ]
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Accordingly, healthcare research considers the following aspects of the healthcare system (Pfaff, 2003, p. 16ff.; Schwartz/Busse, 2000, p. 409ff.):


· The term input identifies factors that influence the healthcare system. These include, for example, financial resources, human resources, and material equipment, but also the state of health of the population to be cared for or organizational and system structures, such as the distribution of assignments between the professional groups involved in providing healthcare.
· The term throughput summarizes organizational, diagnostic, therapeutic, and nursing structures, processes, and technologies. The aim of the throughput analysis is to shed more light on the healthcare process. In order to do this, healthcare processes are examined, whereby the utilized healthcare technologies and the settings are reviewed to see if they are appropriate to meet current needs.
· The term output describes the short-term results of healthcare immediately after such services are used.
· The term outcome refers to medium- to long-term health results, which we are interested in. These represent the decisive evaluation criterion that can be used to answer many questions, but they can only be determined with a temporal delay. Medical-clinical parameters, such as survival rates, quality of life, and patient satisfaction, are used as indicators to measure the outcomes.


Summary






Throughput
This concept considers healthcare processes with their basic conditions.

Output
This concept describes the outcomes of healthcare that be directly observed.


 (
Public health focuses on the health situation of the population and aims to promote and maintain its health using appropriate measures.
The beginnings of public health can be traced back to the 19th century. Thanks to the introduction of public hygiene measures, such as the construction of sewers and water pipelines, the search for the underlying causes of illnesses, and the introduction of a range of health promotion programs and appropriate healthcare services, the population has benefited from continuous improvements to their health over the years.
Health promotion is an interdisciplinary task that requires the cooperation of a diverse range of agents from the healthcare, social services, and educational systems as well as from the employment and leisure sectors at national and international levels.
)









 (
The disciplines on which public health is based are just as diverse as the 
agents 
involved in health promotion. Best practices from the 
life 
sciences as well as from social and behavioral sciences are used to plan and evaluate public health strategies.
In addition, ethics play a crucial role in the moral evaluation of measures 
used 
to monitor and prevent diseases. It is important to take into account the individual
’
s freedom of choice, the impact of individual actions on third parties, and the benefits and risks of measures from 
a
 scientific and social point of view and 
in light of a 
fair distribution of benefits.
This process requires findings from health
care 
research that consider the structure and performance of the range of available healthcare services 
as well as
 their accessibility and use by the population 
in 
everyday conditions.
)
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Study Goals

After completing this unit, you will understand …

... which epidemiological parameters can be used to describe the health situation of the population and how health risks can be quantified.
… what age standardization is and why it is necessary.
… what makes something statistically significant and what this concept means.
… the difference between quantitative and qualitative data collection methods.
… terms efficacy and community effectiveness.
… how alternative courses of action can be evaluated.
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2. Public Health – Disciplines and Methods


Case Study
While conducting a literature review, Anja, the student, learned that public health actually consists of several disciplines and uses different methods. She finds the field quite intriguing, and she wants to know more about its working methods. She is interested in how data on the population’s health situation can be collected and analyzed and how public health strategies can be evaluated. She also knows from other modules that limited healthcare resources are available to the population. Therefore, she would like to learn more about how an informed decision can be made for or against a public health measure, given that resources are scarce.


2.1 Epidemiology
Epidemiology forms the basis of all approaches to public health. Using epidemiological measures and parameters, it is possible to describe the health status of the population and to identify not only risk factors, but also protective factors for the development of diseases, to design suitable public health programs, and to evaluate their effectiveness (Razum/Brzoska/Egger, 2018, p. 68).

Epidemiology focuses on types of exposure and their connection with health outcomes. Exposures include both risk and protective factors, which protect against disease. On the one hand, they represent the outcomes of people’s individual behaviors. For example, smoking or a lack of physical activity have been identified as risk factors, whereas a healthy, balanced diet with only moderate consumption of animal fats is said to have a protective effect against the development of many diseases. On the other hand, there are exposures resulting from the physical and occupational environment, e.g., from increased fine dust pollution or occupational exposure to carcinogenic substances. The term “outcomes” refers to events relevant to health such as the occurrence of an illness or death. Health-related events are always evaluated in relation to a particular population. This can be a country’s entire population or just a subgroup such as individual age groups, certain professions, or participants in a study (Razum/Brzoska/Egger, 2018, p. 68ff.).

Epidemiologists use both descriptive and analytical methods. Descriptive epidemiology describes the population’s health situation and considers the temporal and spatial distribution of health problems, diseases, and deaths, the groups of people affected, and the number of cases that have occurred. During the next stage, analytical epidemiology investigates the connection, i.e., the association between a suspected risk
 (
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factor and the observed outcome. It investigates how strong this association is and whether the association is causative, i.e., whether it really is a cause of the outcome (Razum/Brzoska/Egger 2018, p. 69ff.).

Below we briefly consider the most important parameters of descriptive epidemiology as well as the central risk measures and study designs of analytical epidemiology. More detailed descriptions can be found in the references.

Absolute Case Numbers

Absolute case numbers indicate the number of people who are exposed to a health-endangering or a protective factor or who have experienced a specific outcome. They represent a basic descriptive measure, but they are not suitable for making comparisons between regions or different points in time.

Rates

The (raw) rates of occurrence can, therefore, be calculated in addition to the absolute case numbers. For this purpose, the absolute number of cases is considered in relation to the underlying population (Razum/Brzoska/Egger, 2018, p. 72; Stark/Guggenmoos-Holzmann, 2003, p. 286). For example, given the same disease risk profile of the underlying population, more cancer cases can be expected in large federal states than in federal states with a smaller population simply due to the larger population. Due to the small numerical values, rates are usually given per 100, 1,000, or 100,000 people.

Incidence


Incidence refers to the number of new cases. It is common to specify the incidence rate. To calculate this rate, the newly occurring cases of illness (in the numerator) are considered in relation to the average population at risk (in the denominator). The average population at risk is calculated as the average of the populations at risk at the beginning and at the end of the observation period (Stark/Guggenmoos-Holzmann, 2003, p. 287ff.; Razum/Brzoska/Egger, 2018, p. 74).	Comment by Anne Pabel: Please check the intended meaning of this sentence and the next one Should the word 'average' be replaced by 'mean' in any of these instances? This is perhaps something that could be checked throughout the document once again.

Incidence rate =	New patients during a defined period	 Average population at risk during the same period


Prevalence

Prevalence, on the other hand, is a measure of the “number of sick persons.” It indicates how many cases of illness are recorded in a defined population. A distinction is made here between point prevalence and period prevalence.

Incidence
Incidence measures how many new cases occur within a certain period of time.







Prevalence
Prevalence measures the number of disease cases.









Point prevalence indicates the number of cases at a certain point in time in relation to the population under consideration.


Point prevalence (expressed as a percentage)
= Person with exposure or an outcome at a defined point in time 
Total population at the same point in time



· 100


Period prevalence, on the other hand, is defined as the number of all people who have suffered from a particular disease during a period of time, e.g., within a year. For this purpose, both the number of sick people at the beginning of the period and the new cases arising during the period are considered. This number is, in turn, considered in relation to the average population during the respective period (Stark/Guggenmoos-Holzmann, 2003, p. 286; Razum/Brzoska/Egger, 2018, p. 72ff.).


Period prevalence (expressed as a percentage)
= Sick people at the start of a period + new cases during the period Average population during the period



· 100


The two measures of mortality and lethality are used to investigate mortality. To calculate mortality, the number of deaths during a period of time is considered in relation to the average population during this period (Razum/Brzoska/Egger, 2018, p. 75).


Mortality rate (per 100,000 persons)
= 		Number of deaths during a period	 Average population at risk during the same period



·100,000


In addition, researchers are interested in how quickly a disease leads to death or, in other words, how deadly a disease is. For this purpose, the number of people who died from an illness within a specified period of time is compared to the number of people who contracted the illness in the same period (Razum/Brzoska/Egger, 2018, p. 75f.). For example, a 28-day mortality rate is calculated for strokes. This indicates the percentage of those who had a stroke and subsequently died within 28 days of the stroke.


Lethality (percentage) = Number of deaths from a disease during a period
People who contracted a disease during the period


· 100





Studies are used to analyze the connection between possible influencing factors and disease development or prevention. Depending on the type of study, different risk measures can be determined.
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Longitudinal Studies (Cohort Studies)

Longitudinal studies, which are also known as cohort studies, investigate a suspected relationship between exposure and disease. They are prospective, i.e., they observe an initially defined study population that is free of the disease of interest over a longer period of time. The study population is divided into a group of exposed individuals and a group of non-exposed people, as can be seen in the figure. In both groups, the focus is on documenting how many people have developed the disease.
[image: ]


In this type of study, the chronological sequence of exposure and disease development can be clearly observed. In order to quantify the significance of exposure for the development of the disease of interest, the relative risk can be determined (Stark/Guggenmoos-Holzmann, 2003, p. 304ff.). It is calculated as the quotient of the disease frequencies in the exposed group compared to the disease frequencies in the non-exposed group.
Number of new cases in the exposed group
Number of persons in the exposed groupRelative risk =

Number of new cases in the non-exposed group

Number of persons in the non-exposed group

It, therefore, indicates by how much a specific exposure increases the risk of disease (Stark/Guggenmoos-Holzmann, 2003, p. 290). In published studies, the relative risk is usually abbreviated as “RR.”



Relative risk This
indicates whether a factor increases or decreases the risk of developing a disease.









Example
 (
Let
 us
 assume that a cohort study is investigating the connection between high blood pressure and myocardial infarction
 (heart attack)
. 16,000 people are included in the study, 6,000 suffer from hypertension (exposed group), while 10,000 do not (non-exposed group). In the exposed group, 300 people suffer a heart attack during the study period, compared to  100 in the non-exposed group. The relative risk is calculated from the heart attack incidence
, i.e., the frequency with which heart attacks occurred in both groups. In the group of
patients with hypertension, the incidence is 
 300 
 
= 
0.05
, and in the 
non-
E
xposed
 group
, it is 
 100 
 
= 
0.01
. The relative risk
 i
 
is
6,000
 Is 
calculated 
using the
 formula
= 
5
0.05
0.05
This means that people with hypertension have a five-times higher risk of suffering a heart attack than people who do not suffer from hypertension (Stark/Guggenmoos-Holzmann, 2003, p. 305).
10,000
0.01
)= 5.



Case-Control Studies

Case-control studies are retrospective, which means they study the relationship between exposure and disease development in the past. Here, the cases, i.e., sick persons, are compared with suitable control persons and examined for different exposures in the past (Stark/Guggenmoos-Holzmann, 2003, p. 305).
[image: ]
The Odds ratio can be used as a measure of the risk between exposure and disease development. For this purpose, the chance (or odds) that a specific outcome (in this case the disease under consideration) will occur is initially calculated for both the exposed and non-exposed groups. These odds are calculated as
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the ratio of the probability (p) of having the disease to the opposite probability (1–p) of not having the disease (Stark/Guggenmoos-Holzmann, 2003, p. 290ff.; Razum/Brzoska/Egger, 2018, p. 78ff.).
 (
Probability of an 
outcome
1 
− 
Probability of an 
outcome
)
Odds =	Comment by Anne Pabel: The bottom row should read: 
1 - (Probability of an outcome).
It was difficult to adjust the formatting here so that the brackets are correct.

The Odds ratio is then calculated as the ratio of the odds for the exposed group to the odds for the non-exposed group (Stark/Guggenmoos-Holzmann, 2003, p. 290ff.).

Odds ratio = 		Odds for the exposed	 Odds for the unexposed

In publications, the Odds ratio is typically abbreviated as “OR.” Like the relative risk, the Odds ratio indicates by how much the risk of developing the disease increases/decreases, given the presence of an exposure/protective factor.

Example	Comment by Anne Pabel: I cannot edit the middle section of the box. Please change the sentence as follows:
The Odds ratio is calculated as the quotient of these two chances, hence (add calculation). This means that women who eat a diet rich in vitamins have a lower risk…

I would also change percent to %.
 (
Let
 us
 suppose that a case-control study 
aims to examine
 the connection between a diet rich in vitamins and the
 
develop
ment of
 breast cancer. For this purpose, a group of breast cancer patients (cases) and a suitable control
 group
 (i.e.,  women who do not have breast cancer, but who are comparable to the cases across other characteristics, such as age) were asked about their past dietary habits. The study included a total of 100 women with breast cancer and 200 women without breast cancer. In the group of breast cancer patients, 18 women stated that they
 had
 valued a diet rich in vitamins A and E, whereas 71 women in the control group stated this. Accordingly, 82 breast cancer patients and 129 
non-patients
 did 
not eat a diet that was particularly rich in vitamins. Of all those who stated that they had consumed a diet rich in vitamins, the chance of 
becoming ill was 
18
 = 25.35
%
. 
Of those who did not attach any importance to a vitamin-rich
diet, the 
chance
71
of developing the 
illness
      
= 
63.57
 percent
.
 
82 
The odds ratio is now calculated as the quotient of these two chances, 
meaning
129
.
25.35 percent
 
= 
0.4
. This suggests that women who eat a 
vitamin-rich diet
have a lower risk of developing breast cancer by a factor of 0.4 (Stark/Guggenmoos-Holzmann, 2003, p. 303).
63.57
 percent
)









2.2 Demography
Demography deals with the description of the population. In addition to the total size of the population, it is interested in migration, the composition of the population, age and gender as well as social and environmental factors responsible for changes (Zwahlen/Steck/Egger, 2018a, p. 110ff.).

In order to determine the population of a place or region, all persons who are permanently resident or have a registered address in that place or region as of a specific date are counted. Population numbers are affected by natural population changes and migration flows. Natural population changes include births and deaths. In order to determine the extent of this natural population change, a birth surplus or birth deficit is determined. Based on this measure, it can be determined whether there are more births or deaths in a given region. Mathematically, this measure results from the difference between the number of births and the number of deaths within a calendar year, which is determined in relation to the population. The measure is specified per 1,000 inhabitants (Zwahlen/Steck/Egger, 2018a, p. 111f.).

Example
 (
In a city of 
250,000
 inhabitants
, there 
were 7,000 births and 11,000 deaths last year. The birth deficit is calculated as the difference between deaths and births divided by the number of inhabitants:
11,000
−
7,000
 
= 0.016
, i.e., 16 per 1,000 inhabitants. Therefore, 
a total of
16 fewer births were recorded tha
n
 deaths per 1,000 inhabitants.
250,000
)

Population increases and decreases attributable to people moving in and out of a region are considered population migration flows. These migration flows can also be quantified, namely as the migration balance. This is calculated using the difference between the number of people moving into and the number of people moving out across the borders of an area (e.g., across city or state borders). The migration balance can be specified as an absolute number as well as in relation to the respective population (per 1,000 inhabitants) (Zwahlen/Steck/Egger, 2018a, p. 113).

The composition of the population according to age and sex is also of interest.
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Für Deutschland zeigt sich ein Wandel von einer pyramidenförmigen hin zu einer pilz- förmigen Altersstruktur. Damit verbunden ist eine Verschiebung zwischen den Anteilen der Hauptaltersgruppen. Der Anteil, der unter 20-Jährigen ist von 30 % im Jahr 1950 auf 18 % im Jahr 2017 zurückgegangen und wird gemäß der Bevölkerungsvorausberechnung bis zum Jahr 2060 auf 17 % sinken. Grund hierfür sind wiederholte Phasen von Geburtentiefs. Demgegenüber steigt der Anteil der Hochaltrigen an. 1950 war nur einer von 100 Einwohnern 80 Jahre oder älter, 2017 sind es 6 % und es wird erwartet, dass sich dieser Anteil bis 2060 verdoppeln wird (Bundesinstitut für Bevölkerungsforschung 2018).

Die Altersstruktur zeigt verschiedene Einkerbungen und Ausbuchtungen. Diese sind auf Ereignisse wie beispielsweise Gefallene während des Krieges oder Geburtenrückgänge bzw. Babyboom-Phasen zurückzuführen. Betrachtet man die Altersstruktur der deutschen Bevölkerung im Jahr 2017, so zeigt sich an der Spitze ein deutlicher Frauenüberschuss. Dieser ist auf die höhere Lebenserwartung von Frauen sowie auf die Tatsache, dass viele Männer, die heute über 90 Jahre alt wären, während des Zweiten Weltkrieges gestorben sind, zurückzuführen. Die Ausbuchtung in der Altersgruppe der 50- bis 60- Jährigen ist mit dem Babyboom in den 1960er-Jahren zu erklären. Die damals Geborenen waren 2017 um die 50 Jahre alt. Die Einbuchtung bei den 22- bis 26-Jährigen geht hingegen auf das Geburtentief in Ostdeutschland in den 1990er-Jahren zurück (Bundesinstitut für Bevölkerungsforschung 2018).

Changes in age structure over time, but also age structures that differ across regions, pose a problem for the comparison of raw death rates or disease rates over time or regions. So, for example, we can expect more deaths in populations with a high proportion of older people than in 










Age standardization Age standardization makes it possible to compare morbidity rates and mortality rates across populations with different age
structures.

populations with a very young age composition. Likewise, many diseases usually appear in old age. In order to control the distorting influence of different age structures, the data is adjusted using age standardization. A distinction can be made between direct and indirect age standardization. Direct age standardization calculates how many deaths or new cases could be expected if the given age-specific mortality/incidence rates for a given population/region are compared to a standard population (Stark/Guggenmoos-Holzmann, 2003, p. 294ff.). A standard population is an artificial population with a fictitious age structure. For example, the (old or new) European standard population or the world standard population can be used as the standard population. 
Indirect age standardization is used in particular to make regional comparisons. It calculates how many deaths or new cases could be expected if the actual mortality and incidence rates were not effective in the regions to be compared, but rather the average rate of a superordinate unit. For example, if we wanted to compare new cancer cases in the states or provinces of a country, the average, age-specific national cancer incidence rates would be used and applied to the population of the respective state. If we wanted to compare measles cases within individual city districts, this could be done on the basis of the average disease rate for the entire city. The number of cases actually observed is then compared with the expected number of cases for each federal state or district. For this purpose, the quotient is calculated based on the observed and expected number of cases (Stark/Guggenmoos-Holzmann, 2003, p. 295). If this quotient is greater than one, this indicates higher morbidity in the respective state or district compared to the country or the city as a whole. A quotient of less than one, on the other hand, suggests lower morbidity. The wording “suggest” and “suspect” was deliberately chosen, since further statistical analyses are required to determine whether the morbidity is actually elevated or depressed.


2.3 Biostatistics
Statistics is the science of collecting, summarizing, presenting, and interpreting data. Biostatistics focuses specifically on issues from the fields of biomedicine and public health (Zwahlen, 2018, p. 122; Deutschmann/Guggenmoos-Holzmann, 2003, p. 199ff.).

All biological processes are typically subject to fluctuations. In this context, we speak of variability. This leads to the question of how an increase in the number of new cancer cases in a community compared to the 
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previous year should be interpreted, for example. Is it merely regular fluctuation or does it represent an actual increase in incidence? A comparable question also arises in studies: Is there a real reduction in relative risk from a public health intervention, or is the lower relative risk the result of random fluctuations? To determine this, we must draw truthful conclusions about populations or patient groups from an observation or a study (Zwahlen, 2018, p. 122f..; Deutschmann/Guggenmoos-Holzmann, 2003, p. 201f.).


In this regard, you often read about a statistically significant increase in disease incidence or study results in publications. These claims are based on the statistical significance test. This test is based on the so-called null hypothesis that the incidence has not increased or that the intervention has had no effect. Based on this assumption, the probability (p-value) that the observed difference came about purely by chance is then calculated. A p-value of less than 0.05 is said to be a statistically significant result, and p-values of less than 0.01 point to highly statistically significant results. Often one will read that results are statistically significant at the 5% or 1% levels of significance. But what exactly does a statistically significant result mean? The starting point is the assumption that the incidence has not increased or that the intervention is not effective. A p-value of 0.05 means that the probability of observing so many cases of illness or such a large reduction in the relative risk purely by chance is five percent and is, therefore, very unlikely. It is, therefore, assumed that there is an actual increase in disease incidence or an actual reduction in the relative risk as a result of the measure (Zwahlen, 2018, p. 140ff.; Deutschmann/Guggenmoos-Holzmann, 2003, p. 212ff.).


2.4 Data Collection in the Social Sciences
Data collection in the social sciences differs from biomedical research in that data is not collected by measuring biological or medical indicators, but rather by conducting surveys, interviews, or individual case studies. In the public health sector, data collection methods from the social sciences are used to obtain information about the knowledge, attitudes, and needs of a target group. In order to be able to critically assess the corresponding results and conduct your own surveys, it is essential to understand data collection in the social sciences (Geyer/Abel, 2018, p. 145).

First, we will briefly consider how surveys are structured. For further information, please refer to the literature referenced in this chapter. Clear and understandable questions that leave no room for different interpretations are the most important criterion of a survey. However, this may pose the problem that the survey designers’ use of vocabulary and linguistic expression may differ from that of the survey participants. The developed survey instrument must, therefore, be tested before it can be used. This pretesting process reveals whether the used terms



Statistical significance test
A statistical significance test checks whether the observed results can be attributed to random fluctuations or describe an actual effect.









are clear and the survey is of an appropriate length. If the survey is too long, the participants’ motivation and concentration will decrease, thereby increasing the risk of errors in judgment. Closed questions with fixed answer options are particularly easy for participants to answer. However, they limit the range of possible responses. On the other hand, open-ended questions that allow the participants freedom to answer may be particularly suitable if little is known about the subject area in question. However, these questions require more time to answer, and participants are more likely not to answer them at all than closed questions. In addition, participants may also be less likely to answer questions that invade their personal space, e.g., questions about alcohol consumption, sexual orientation, or income (Geyer/Abel, 2018, p. 145f.).

Survey methodology can be divided into quantitative and qualitative approaches. Quantitative methods include in-person surveys, phone surveys, written surveys, and Internet-based surveys. In-person surveys are conducted as face-to-face interviews. The interviewer reads out the questions and writes down the answers. In a phone survey, on the other hand, data is collected via phone interview. In contrast to an in-person survey, a phone survey can be carried out faster and more cost-effectively, since the interviewer does not need to spend time and money traveling to meet with the participant. However, phone surveys have a relatively high refusal rate. In other words, many prospective participants are unwilling to take part in the survey. Especially when it comes to sensitive topics, such as domestic violence, phone surveys offer greater anonymity and are sometimes the only method by which the survey could be conducted in the first place. A written survey is sent in the mail or distributed to the participants in some other way (e.g., at an event). There is no direct contact between the researcher and the participant while answering the survey. With an Internet survey, data is collected online. This offers the advantage that questions can be automatically filtered in real time depending on previous answers or hidden if they do not apply at all. In addition, various other media formats, such as images or films, can be integrated into the survey using this format. However, it should be noted that not all groups of people can be reached via the Internet. Internet use is closely tied to age and familiarity with digital media (Geyer/Abel, 2018, p. 151f.; Geyer/Siegrist, 2003, p. 263ff.).

In public health, qualitative methods are used before quantitative surveys in order to test the comprehensibility of questions and their relevance, for example. On the other hand, they can supplement the findings of quantitative surveys and provide more detailed insights into selected subject areas. However, they require more time and human resources to execute. Qualitative survey methods include narrative interviews, episodic interviews, focused interviews, focus group interviews, and individual case studies. During a narrative interview, a topic is proposed, which the interviewees can then report on in free form and in as much detail as they wish. This can be a participant’s own medical history or their experience of an illness, for instance. The interviewer should not direct or interrupt the narrative. In the episodic interview, the focus is on specific situations
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such as critical life events. The basis for the interview is a guideline that summarizes the possible topics in an overview. It is up to the interviewee to choose the topic and focus. The goal of focused interviews, on the other hand, is to test hypotheses. To do this, the interviewer uses question stimuli in a targeted manner and steers the conversation in order to obtain precise statements. The interviewee’s reactions should be observed, and central aspects of a topic should be elaborated on. The focus group interview is conducted with a group of people (ideally consisting of eight to ten participants). Here, a topic is provided which the participants subsequently discuss. One practical example would be asking residents about the health risks of their living environment. Finally, individual case studies examine selected cases that are assumed to be representative of the subject under investigation. A case study can refer to persons, groups, institutions, or organizational structures. A case study is used to obtain as detailed a picture as possible of a specific issue. For example, it is possible to analyze the impact of a public health measure on the healthcare situation and the daily processes in everyday healthcare on the basis of a small number of patients (Geyer/Abel, 2018, p. 157ff.; Geyer/Siegrist, 2003, p. 260ff.).


2.5 Assessing Complex Interventions


Public health measures represent complex interventions that typically consist of several individual components. The individual components are mutually interdependent, and they include the healthcare setting, i.e., the context in which the measure is implemented can influence its effectiveness (Mühlhauser/Lenz/Meyer, 2011, p. 751). For example, a drug that has proven to be effective in clinical trials and inpatient care may be less effective in everyday healthcare because the patient fails to follow the precise dosage instructions at home. This problem is also described using the concept of efficacy or community effectiveness. Efficacy indicates the effectiveness of an active ingredient or a measure under ideal conditions. In order to determine efficacy, randomized and controlled studies are usually conducted in which confounding factors can be largely excluded and attention is paid to the exact intake of the drug under investigation or the exact performance of exercises in a physical therapy program. Community effectiveness, on the other hand, describes the efficacy under everyday conditions, i.e., when the drug or intervention is used in everyday healthcare (Schwartz/Busse 2000, p. 401f.). This example also demonstrates that several components must work in tandem in order for the measure to be implemented. Besides medication, adequate education of patients provided by motivated and knowledgeable service providers also plays a key role in ensuring the success of the measure, for example. Thus, evaluations of complex interventions have to consider that the poor success rate of a measure could be due to implementation problems. In evaluating complex healthcare programs, the central issue is not to assess the effectiveness of individual components in theory, but rather their efficacy in real-world situations and,









Efficacy
Efficacy describes the effectiveness of a measure under artificial study conditions.

Community effectiveness
Community effectiveness describes the efficacy of a measure under real world conditions.









above all, in their interactions. For this purpose, it is insufficient to consider only one outcome indicator by itself. Rather, the point is to record and analyze all effects, including unintended ones, and to investigate the range of outcomes, including especially individual, spatial, and temporal variations. These findings can be used to refine measures and programs (Craig et al. 2008, p. 7ff.).


2.6 Decision-Oriented Management (Decision Theory)
Decisions are only possible and become necessary if the decision-maker is afforded some scope for action. A characteristic feature of decision problems is that there are more courses of action that can be implemented. In the healthcare sector, this problem arises in particular in light of limited financial, human, and time resources. Management is thus faced with the question of how to make the “right” decision. In principle, a good decision helps to achieve a goal (Jeschke, 2017, p. 3). A clear definition and operationalization of goals, therefore, plays a key role in decision-making processes. Goal operationalization should take into account three dimensions, namely the goal object, the degree of goal achievement, and the time horizon. The goal, i.e., the goal content, should be described as completely and clearly as possible. If there are multiple goals, all goals should be consistent with each other, i.e., they should not contradict each other. When specifying the degree of goal achievement, it is important to determine the extent to which the goal must be achieved. This can be defined as “as far as possible” or as a limitation to minimum or maximum values. It is important that the degree of goal attainment is objectively measurable. Finally, the time horizon determines the timeframe or the final date for the achievement of the goal (Jeschke, 2017, p. 31ff.).

Decision-making situations are characterized by the existence of several relevant decision alternatives for achieving the goal. These alternatives have to be evaluated based on decision criteria that are consistent with the defined goals. Alternative courses of action and decision criteria can be compared using a two-dimensional matrix. The first column contains the decision criteria, which are listed in rows. The second column can be used as the weighting of the listed criteria where the sum of the components adds up to 1 or 100%. The decision alternatives are then entered in the following columns. The alternatives are evaluated based on the criteria, usually using school grades (one: the measure exactly satisfies the criterion; six: the measure does not fulfill the criterion at all) or a multi-level scale. Here, the scale is inverted. The highest degree of fulfilment is assigned to the highest value, and the lowest degree of fulfilment is assigned to the lowest value (e.g., on a 10-point scale, one: does not fulfil the criterion at all, while 10: completely fulfils the criterion). The result of the evaluation is entered in the respective matrix field, which provides information on how the alternative performs with regard to the respective criterion. The overall result is obtained by summing up all scores 
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or points for each alternative and dividing it by the number of criteria. If the value has been weighted, the criterion value is first multiplied by the weighting factor, and the resulting values are then divided by the number of criteria. The decision-making rule is as follows: When awarding points, the alternative with the highest point value is favored, and in the case of school grades, the alternative with the best overall grade is favored (Jeschke 2017, p. 47ff., p. 68ff.; Willnauer 2016, p. 70ff.).
[image: ]
In addition to the decision matrix, there are a large number of methods and techniques to support decision-making problems, but they fall outside the scope of discussion here.









Summary

The state of health of the population can be described using epidemiological indicators such as incidence, prevalence, mortality, and lethality. Studies are conducted to investigate the influence of certain factors on the development or prevention of diseases. In longitudinal or cohort studies, the chronological sequence of exposure and disease development can be clearly observed. Case-control studies look at factors that may have contributed to the development of a disease retrospectively.

Demography is concerned with the size and composition of the population based on age and sex characteristics and the influencing factors. The population structure changes over time and may differ from region to region. The risk of developing certain diseases and the risk of death can, therefore, also vary. For this reason, age standardization must be applied when comparing morbidity and mortality rates over time and space.

Biological processes are typically subject to fluctuations. Statistical significance tests are performed to determine whether the data represents an actual increase or decrease in disease cases or risks or just a normal fluctuation. A statistically significant test result indicates that there is indeed a change.

Information about the knowledge, attitudes, and needs of specific target groups is essential when planning public health strategies. For this purpose, researchers rely on data collection methods from the social sciences such as surveys, interviews, and individual case studies.

The term efficacy describes the effectiveness of a measure under ideal conditions. However, in order to assess the effectiveness of complex healthcare programs and to adapt the measures as required, we need findings on community effectiveness. This is the effectiveness of the individual program components working together in aggregate and under everyday conditions.

A wide range of options for maintaining and promoting the health of the population is available. However, it is not possible to pursue all options due to limited resources. Decision support methods help when choosing between alternative courses of action.
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Study Goals

After completing this unit, you will understand …

… which models can be used to explain health and disease.
... which social determinants beyond individual factors, such as age, gender, and biological make-up, can influence health.
… which criteria can be used to subdivide society, and why an understanding of social structure is necessary for planning effective public health strategies.
… the connection between social inequality and health inequality.
… how public health strategies can be designed to reduce social inequalities in health.
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3. Public Health and Biomedical Principles

Case Study
Anja, the student, is meeting up with her classmate Paul. He tells her about a study that he recently read about the connection between education and health. The results of the study suggest that people with a lower level of education tend to be sicker and die earlier than those with higher level (Mielck et al., 2012, p. 4ff.). Anja is surprised by these findings. She previously assumed that only pathogens could lead to illness. Are there actually other factors that play a role? Anja and Paul decide to take a closer look at the models used to explain health and illness.


3.1 The Biomedical Model of Disease

 (
44
) (
Unit 
3
)
 (
45
) (
Unit 
3
)





Pathogenesis 
Pathogenetic concepts describe processes that lead to the development of diseases. The central question is: “What makes us sick?”

There are different approaches to explaining health and disease. The biomedical model assumes that every disease has a biochemical, mechanical, or genetic cause. Social determinants that may predispose a person to become sick are not considered. The biomedical model thus assigns significant weight to pathogenetic causes. In this model, disease is seen as a deviation from a natural norm. Health and disease are not understood as a continuum here, but only as the two dichotomous states of “healthy” and “sick.” The model assumes that there is a causal connection between a disease-causing factor and the manifestation of the disease and that every disease follows a predetermined course. Accordingly, the disease can only be cured if the underlying cause is eliminated (Franke, 2012, p. 133ff.; Egger/Razum/Rieder, 2018b, p. 41ff.).

The biomedical model has proven to be very successful, particularly in the search for causes, prevention, and treatment of infectious diseases. The reason for this is that infectious diseases can usually be attributed to individual pathogens and, therefore, have a single cause (Franke, 2012, p. 133). However, many diseases are caused by multiple factors and, therefore, we must consider other disease-causing or health-promoting factors. In particular, social determinants of health and disease and the influence of individual behaviors are not considered in the biomedical model. The biomedical model also fails to explain why some people become ill, while others remain healthy despite the fact that both groups are predisposed or exposed to the same risk factors. However, these aspects are taken into account in salutogenesis, a concept that Antonovsky influenced decisively. In contrast to the biomedical model, health and disease are understood as the two poles of a continuum between which the individual can move. Whether a person is moving more in the direction of health or disease
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depends on various factors that reach beyond the presence of certain risk factors, namely personal and social protective factors and access to resources (Egger/Razum/Rieder, 2018b, p. 42ff. ; Altgeld/Kolip, 2014, p. 45ff.).


3.2 Social Determinants and Biopsychosocial Models of Health and Disease
Social determinants, such as poverty or education, can influence the health and illness of the population and aggravate health inequalities (Klemperer, 2015, p. 28ff.).

Dahlgren and Whitehead (1991) developed a very comprehensive model that sheds light on the key factors influencing an individual’s health. In addition to individual factors, such as age, gender, biological makeup, and individual health behavior, the model also takes social determinants into account. For example, the presence of social support and the degree of community involvement can influence the development of diseases. For example, let us consider the stress burden of single parents, which is influenced by the social support they receive from their environment, or the higher risk of depression due to loneliness. The socioeconomic, cultural, and physical conditions of the living environment are additional factors. Here, the impact of living and working conditions on health must be considered, such as stress at work, the influence of personally meaningful activities, unemployment, and precarious employment or living conditions. In addition, the focus is on the healthcare system itself, the education system, environmental hygiene as well as the food supply and its production. This model can serve as a basis for analyzing the role of biopsychosocial mechanisms in the development or prevention of diseases (Klemperer, 2015, p. 29ff.; Dahlgren/Whitehead, 1991, p. 11).

Salutogenesis Salutogenic concepts consider the protective factors and resources that help people stay healthy despite risks and stress. The central question is: “What keeps us healthy?”

Social determinants
Social determinants describe the conditions under which people are born, grow up, and grow old.
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The model assumes that people always move along a continuum between health and disease. At each level, both risk factors (pathogenic factors) for the development of diseases and health-related resources (salutogenic factors) must be identified. The concept of resources refers to attitudes, emotional coping strategies, and material (e.g., financial resources to employ domestic help) and non-material means (e.g., social support) that allow people to successfully cope with health burdens and challenges (Abel/Kolip, 2018a, p. 225ff.).
[image: ]
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3.3 Social Structure


Social structure analysis investigates the different working and living conditions of the members of a society. Structural characteristics, such as social origin, gender, or migration background, are considered, and the causes of the development and stabilization of unequal living conditions are examined. These findings can then be used to pose further questions. One consideration relevant to public health is, for example, the health-related behavior of different social groups, which can serve as a basis for designing prevention programs (Weischer, 2011, p. 15).

There are different approaches to grouping members of a society in meaningful ways and analyzing their living conditions. A distinction can be made here between purely socioeconomic approaches and those that also weigh cultural considerations. The socioeconomic approaches use economic indicators such as, e.g., income/assets, education/professional qualifications, and professional position to determine the social structure of a society. Socioeconomic-cultural approaches also consider aspects such as values, attitudes, or lifestyles (Weischer, 2011, p. 340ff. and p. 380ff.).

When analyzing and evaluating social structure, we should remember that cross-sectional studies can only ever consider a snapshot of the population. However, the chance of social advancement or the risk of deterioration in the social situation is also of particular interest to social structure analysis. Thus, the question of social mobility over the course of one’s life or across generations comes arises. Social mobility describes a change in position in social space and must not be confused with spatial mobility, i.e., a change of position in geographical space (Weischer, 2011, p. 448ff.). There are two forms of social mobility, namely vertical mobility and horizontal mobility. Vertical mobility describes an ascent or descent between hierarchically stratified positions, e.g., when an employee is promoted to senior management. Horizontal mobility, on the other hand, describes a change between hierarchically identical positions and, therefore, does not entail an improvement in status or income (Weischer, 2011, p. 449).


3.4 Social and Health Inequalities
Various national health agencies, such as the Robert Koch Institute in Germany, collect information on the connection between social status and health inequalities through health reporting. In addition to items on the state of health and the population’s health-related behavior, this reporting also includes information about socioeconomic status (Klemperer, 2015, p. 229). This can be determined from a person’s education, professional status, and income, with the population being classified according to lower, middle, and high social status (Lampert et al., 2013a, p. 631ff.). Various studies suggest that low social status is linked to a higher risk of chronic 
Social structure analysis
Social structure analysis examines factors that shape different working and living conditions.








Social structure
Social structure describes the division and stratification of human societies based on social characteristics.









diseases such as diabetes mellitus, cardiovascular diseases, malignant cancers, obesity, or depressive symptoms (Lampert et al., 2013b, p. 819; Geyer, 2008, p. 1164ff.). On the one hand, the reason for this is social inequality in the distribution of health-damaging and health-promoting resources For example, people with a high social status are significantly more active in sports than people with a low social status (Lampert et al., 2013b, p. 814ff.; Rosenbrock, 2001, p. 756ff.), and they have better social networks that offer support in stressful situations (Rosenbrock, 2001, p. 757). On the other hand, the utilization of health services also differs depending on social status (Geyer, 2008, p. 1164ff.) since, for example, knowledge about the importance of preventive medical check-ups is distributed unevenly across the population, and people may assess the need for treatment of disease symptoms and their urgency differently.

As a result, different health-related lifestyles (Rosenbrock 2001, p. 757) affect not only the risk of diseases but also the risk of mortality. Thus, women and men with a higher social status spend more years in good health and have a longer life expectancy than members of lower-status groups (Robert Koch Institute, 2015, p. 22ff.). In this regard, it is interesting that in the case of social mobility, the risk of disease is adjusted to the corresponding risk of the social group to which the person moved: A decline in status is associated with poorer health outcomes, and advancement is associated with better health. This shows once again that social position is associated with specific psychosocial stresses, access to resources, and health-relevant behaviors that have health effects (Geyer, 2017, p. 1ff.; Günther et al., 2017, p. 18ff., p. 32).

The effects of social inequalities on different health developments are already apparent in childhood and adolescence: Children and young people who come from families with a lower social status have fewer health opportunities than their peers from higher social groups. For example, they are more likely to suffer from mental health problems, such as attention and concentration disorders, and exhibit poorer eating and exercise behavior, which more often leads to becoming overweight and obese (Robert Koch Institute, 2015, p. 152ff.).
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In summary, it is precisely those population groups or classes with the fewest financial, educational, social, and political resources to improve their living conditions in a health-promoting way that are subject to the highest risk of illness, disability, or premature death. The different distribution of knowledge, power, money, and prestige goes hand in hand with different health outcomes and different access to available health resources. In addition, there are variations in healthcare that are caused, for example, by regional differences in available service offerings and depend on the type and scope of health insurance coverage. Along with class-specific communication and behavioral habits,









these factors lead to different health-related lifestyles and, ultimately, to socially determined inequalities in health (Rosenbrock, 2001, p. 757).


3.5 Public Health Strategies to Reduce Social Health Inequalities
The above explanations demonstrate that measures to reduce health inequalities attributable to socioeconomic factors do not necessarily have to start within the health sector. In fact, health-promoting and preventive measures alone cannot be expected to deliver decisive changes. In particular, corresponding changes to educational, labor market, environmental, financial, and tax policies must be made to ensure that the conditions under which people are born, grow up, live, work, and age are conducive to health (Rosenbrock, 2001, p. 757; Klemperer, 2015, p. 241ff.). Public health strategies should, therefore, be based on the principle of “act locally, think globally.” Social and political is needed to achieve social justice and reduce health inequalities (Klemperer, 2015, p. 241ff.). The Swedish Public Health Strategy, which was passed by the Swedish Parliament in 2002, is one example of such a measure. The declared goal of this strategy is to shape social living conditions in such a way that the entire population lives in good health. The central components of the strategy are poverty reduction, income redistribution measures, and improved ability to help vulnerable social groups through policy decisions. These political approaches can be combined with measures from the field of health promotion and prevention such as tobacco and alcohol prevention and programs to increase physical activity. These measures are supported by the National Public Health Institute, and they are implemented down to the level of local administrative offices (Klemperer, 2015, p. 244).

This program makes it clear that public health strategies must be launched across macro, meso, and micro levels. At the macro level, politics determine the social framework conditions that directly impact living conditions. Government policies set the standards for the quality of air, food, or drinking water and specify what funding is made available to the individual, what protections members of society should enjoy from stressful working conditions, how highly tobacco should be taxed, how many people may be employed in precarious jobs, and how education and, thus also knowledge about health, is imparted to the population. These specifications are implemented at the meso level, e.g., in the education and training plans of schools and daycare centers, in the food supply chain, or in the organization of work processes within a company. Decisions made at the macro level and their implementation at the meso level ultimately affect health-related behavior and individuals’ exposure to health-promoting or harmful factors at the micro level. Therefore, monotonous work assignments 
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and a lack of recognition in the workplace, for example, can lead to chronic stress that entails negative health impacts. Likewise, knowledge of health hazards promotes a health-promoting lifestyle (Klemperer, 2015, p. 30ff.).

Um in Deutschland ein Problembewusstsein für gesundheitliche Ungleichheiten zu schaffen, findet seit 1995 jährlich der Kongress „Armut und Gesundheit” statt. Er bringt Akteure aus den Bereichen Politik, Wissenschaft, Gesundheitswesen, Praxis und Selbsthilfe zusammen und hat sich von einer studentischen Initiative hin zur größten Public- Health-Veranstaltung in Deutschland entwickelt. Das Anliegen des Kongresses ist es nicht nur, für soziale Ungleichheiten der Gesundheit zu sensibilisieren, sondern den Transfer von Forschungserkenntnissen in die Versorgungspraxis sowie übergreifende Kooperationen zur Entwicklung neuer Lösungsansätze zu fördern (Kongress Armut und Gesundheit 2019).

Die Erzielung gesundheitlicher Chancengleichheit in Deutschland wird darüber hinaus als eine Querschnittsaufgabe bei der Formulierung nationaler Gesundheitsziele gesehen. Bei der Festlegung prioritärer, nationaler Gesundheitsziele kooperieren mehr als 140 Organisationen aus den Bereichen Politik, Kostenträgerschaft, Leistungserbringung, Selbsthilfe, Patientenvertretung, Wissenschaft und Forschung auf Bundes- und Länder- ebene. Die Akteure identifizieren Bereiche oder Bevölkerungsgruppen, bei denen die gesundheitliche Versorgung einer Verbesserung bedarf, und erarbeiten hierfür einen Maßnahmenkatalog, zu dessen Umsetzung sie sich verpflichten (Gesellschaft für Versicherungswirtschaft und -gestaltung 2019; Robert Koch-Institut 2015, S. 397ff.).


Summary
 (
There are different models that can be used to explain health and disease. The biomedical model assumes that every disease has a biochemical, mechanical, or genetic cause. It is particularly useful for explaining infectious diseases.
The 
underlying assumption of the biopsychosocial model is that health and illness are determined by
 
individual factors
 such
 as age and gender, health behavior, social support, and socioeconomic
, cultural, and environmental influences.
Social structure analysis investigates the different living and working conditions that exist in society. It divides society into groups based on criteria such as education, income, or even values and attitudes. The findings provide an important basis for planning public 
health measures.
Social status entails different health risks. This is due to the unequal distribution of knowledge, income, health burdens and resources, the varying demands on the healthcare system, and divergent health-related lifestyles.
)









 (
Public health strategies to reduce socially determined disparities in health must not be limited to disease prevention and health promotion programs. They must be linked to measures in the areas of education, labor market, environmental, financial, and tax policy.
)























Unit 4
Environmental Medicine








Study Goals

After completing this unit, you will understand …

… the direct and indirect consequences of climate change on health.
… the health risks associated with air pollution.
… the direct and indirect health impacts that high levels of noise can have.
… the health hazards of contaminated water.
… the consequences of excessive exposure to radiation on human health.
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4. Environmental Medicine


Case Study
After consulting the literature on the social determinants of health and illness in the online library, students Anja and Paul take a break in a nearby city park. They find relief from the high summer temperatures in the shade of mature trees. However, they are still deep in thought on the topic of public health. Anja asks, “Did you also see that article on heat-related deaths in Germany in The Lancet?” Paul answers, “Yes, I did. Heat is said to present an enormous burden, especially for older people over the age of 75, and it can lead to an increase in deaths” (an der Heiden et al., 2019, p. 1ff.). Anja notes, “The environment and how it is changing also seem to have a considerable effect on the health of the population. After the study break, let’s see what our public health course book has to say about it.” Paul adds, “Yes, I am sure it can tell us more about the effects of climate change or air pollution on human health.”


4.1 Climate

 (
54
) (
Unit 
4
)
 (
55
) (
Unit 
4
)









Biogenic 
The term biogenic means “of biological origin” (from Greek “bios,” meaning “life” and “genesis,” meaning
“origin”).

Climate change poses public health challenges. On the one hand, extreme events, such as heat waves, floods, storms, or forest fires, result in direct health impairments in the form of increased mortality and morbidity. For example, an increased number of deaths can be recorded during a heat wave, with long heat waves having a worse effect than shorter ones. Pathogens also multiply faster at higher ambient temperatures, which can lead to increased incidences of food poisoning. In addition, the higher ozone concentration resulting from global warming is associated with an increase in the number of biogenic airborne particles, such as pollen or fungal spores, which can lead to an increase in respiratory diseases. On the other hand, there are indirect effects on health, which can be ecologically or socially determined. The indirect effects of environmental changes can be illustrated using the example of the persistent drought: This can lead to food shortages. Persistent hunger, in turn, weakens the immune system and makes people more susceptible to diseases. However, famine can also be a contributing factor to social instability, which reflects in wars or refugee movements. In turn, this increases the risk of death or injury (Kuehni et al., 2018, p. 347ff.; Robert Koch Institute, 2010b, p. 80ff.).
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	Direct and Indirect Health Impacts of Climate Change on Health

	Causes
	Health consequences

	Direct (primary) consequences

	More heat waves, fewer colder days
	Increased risk of:

· Heat-related mortality, particularly among the elderly, young children, the chronically ill, and the socially isolated
· Decrease in cold-related mortality (which does not compensate for the increased number of heat-related deaths)

	Increased frequency of extreme events (heavy rain, storms, and floods)
	Increased risk of:

· Deaths and injury
· Waterborne and foodborne diseases
· Post-traumatic stress disorders
· Infectious, respiratory, and skin diseases

	Indirect (secondary) consequences mediated by climate changes

	Spread of drought areas, reduction in agricultural productivity, changed distribution area, and changed infectivity of pathogens and vectors
	Increased risk of:

· Food and water shortages; malnutrition; child developmental delays
· Diseases that are transmitted through water or food
· Infectious diseases (including especially those that are poverty-related): Diarrhea, malaria, and dengue fever

	Indirect (tertiary) consequences mediated by increased social instability











	Causes
	Health consequences

	Increased number of wars, refugee flows and famines, and economic stagnation in the affected areas
	Increased risk of:

· Deaths and injury
· All poverty-related diseases
· Post-traumatic stress disorders




4.2 Air



Fine dust
The term refers to invisible particles that are smaller than a hundredth of a millimeter and, due to their small size, can penetrate deep into the bronchi and enter the bloodstream from there.
 

Air pollution manifests in a change in the natural composition of the air. Fine dust and nitrogen oxides pose the greatest risk to human health. The most important sources of pollutants in outdoor air are combustion processes from industry, homes, and traffic (Künzli/Hoffmann, 2018, p. 372; Robert Koch Institute, 2015, p. 185). Tobacco smoke, on the other hand, is the most important source of indoor air pollution. In addition, indoor environments also pose a risk of exposure to volatile organic compounds (from paints, varnishes, or furniture), fine dust (e.g., from laser printers) as well as viruses, bacteria, and mold spores. In contrast to outdoor air pollution, people have a much greater degree of direct control over indoor air quality by being conscious consumers and practicing correct ventilation (Künzli/Hoffmann, 2018, p. 373; Robert Koch Institute, 2015, p. 186).

The pollutants in the air can initially trigger pathophysiological processes in the body, which ultimately manifest in clinically relevant symptoms and can have long-term effects on health and the health system (Künzli/Hoffmann, 2018, p. 376ff.). Depending on their size, fine dust particles can, for example, penetrate the nasal cavity into the deeper areas of the bronchi or even to the alveoli and enter the bloodstream from there. Fine dust can irritate the mucous membranes, cause inflammation of the throat, trachea, and bronchi, as well as damage the alveoli, thereby increasing the risk of lung cancer. It is also possible for fine dust particles to accumulate in the blood vessels and cause thrombosis and heart attacks (Umweltbundesamt, 2018; Künzli/Hoffmann, 2018, p. 377ff.). This, in turn, leads to a higher number of hospital admissions due to respiratory or cardiovascular diseases and sometimes to increased mortality (Künzli/Hoffmann, 2018, p. 377ff.).	Comment by Anne Pabel: Another very German reference. Perhaps add in a note for an international audience: 'Federal Environmental Agency'.

The table below provides an overview of all health effects that cannot be attributed to any single air pollutant, but rather to a complex mixture of pollutants in the air.
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	Proven and Suspected Health Effects of Urban Air Pollution on Health and the Health System

	Type of effect
	Effects of urban air pollution

	Pathophysiological
	· Pulmonary receptors: Activation of pulmonary receptors and influence on the autonomic nervous system, including predominantly the sympathetic nervous system
· Inflammation reactions: Initiation of oxidative stress and local inflammation in the airways and lung tissue, “spill over” of inflammatory mediators into the systemic circulation, initiation of a subclinical inflammatory response throughout the body, influence on the regulation of blood coagulation and vessel size
· Transfer of pollutants into the bloodstream: Triggering of a subclinical inflammatory reaction throughout the body, influence on the regulation of blood coagulation and vessel size
· Neuronal transfer to the brain: Triggering of inflammatory foci in the central nervous system

	Acute symptoms/effects
	· Mortality: Increase in daily mortality (especially cardio-respiratory causes)
· Cardiovascular system: Increase in daily heart attack and stroke rates, acute decompensation of heart failure, and acute deterioration in lung function
· Respiratory tract: Increased respiratory symptoms in children and adults, decreased lung function, and triggering of asthma attacks
· Reproduction: Medium-term reduced birth weight and increased perinatal mortality











	Type of effect
	Effects of urban air pollution

	Long-term effects
	· Mortality: Shortened life expectancy
· Cardiovascular system: Increased incidence of cardiovascular and cerebrovascular events, indications of a contributory cause of arteriosclerosis and its sequelae, in particular coronary heart disease (CHD) and peripheral arterial occlusive disease (PAOD)
· Respiratory tract: Cause of bronchial asthma in children, deterioration in lung function, reduced lung growth in children, indications of contributory cause of chronic obstructive pulmonary disease (COPD) and of lung cancer
· Metabolism: Indications of involvement in the development of diabetes mellitus
· Cognitive function: Early signs of impairment

	Health system
	· Acute: Increased hospital admissions, emergency room visits, and doctor visits for cardiovascular and respiratory diseases
· Long-term: Increased chronic morbidity of the population, probably due to its influence on cardiovascular and respiratory diseases




4.3 Noise



Decibel This is a measure of relative loudness. The volume level is given in relation to the limit of audible sound, which is 0 decibels.

Significant sources of noise include traffic, industrial activity, and the surrounding neighborhood. The noise level is measured in decibels (dB). Noise levels starting at 40 dB, which is the volume of birds chirping, can cause learning and concentration disorders, and continuous exposure to noise of over 55 dB, or the noise level of normal conversation, is associated with an increased risk of cardiovascular disease. Noise levels above 85 dB, or the sound of a passing train, pose an acute danger to hearing in case of prolonged exposure, and above 120 dB, such as the noise of a passing jet plane, permanent damage to hearing is possible even with short exposure. Acute hearing damage sets in immediately, e.g., in the form of sudden hearing loss or tinnitus. Chronic exposure to noise, on the other hand, leads to a slowly progressing deterioration in hearing that may not initially be noticeable. For this reason, the danger of long-term moderate noise exposure is often
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underestimated. This particular health hazard is also posed by the loud music in dance clubs or emitted by toys (Röösli/Seidler/Hutter, 2018, p. 399ff.; Robert Koch Institute, 2015, p. 186ff.).

As we already mentioned, noise not only has direct health effects in the form of hearing loss, but it also poses indirect effects on the population’s health. Long-term exposure to noise, for example, can limit the cognitive performance of children. This can manifest in poorer school performance. Regular, undisturbed sleep is also essential for an individual’s physical and mental performance. Altered sleep stages, longer sleep onset times, reduced total sleep time, and changes in blood pressure and heart rate have been observed in people who have been exposed to noise while sleeping. This is associated with an increased risk of cardiovascular disease such as a heart attack or stroke. Noise is considered a psychosocial stressor that affects the sympathetic nervous system as well as the hormone system (Röösli/Seidler/Hutter, 2018, p. 401ff.).









[image: ]



4.4 Water
Access to clean water is a human right. The reason for this is that clean drinking water and a functioning sewage system that reliably disposes of feces and wastewater make a decisive contribution to people’s health. The biggest problem here is the contamination
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of the water supply by pathogens such as cholera bacteria. In contrast, chemical impurities play a subordinate role (Egger/Kuehni/Habermann-Horstmeier, 2018, p. 357ff.).

 (
Infections Caused by Contaminated Water or Lack of Water
Transmission
Description
Examples
Contaminated water
Gastrointestinal infection resulting
 from fecal contamination of the drinking 
water
Typhoid, cholera, giardiasis, infections with campylobacter, norovirus, enterotoxic E. coli, cryptosporidium, etc.
Poor hygiene
Infections that spread when there is insufficient water available for personal hygiene and washing food
Shigellosis, trachoma, and 
scabies
The vector lives in 
water
Infections transmitted by vectors that spend part of their life cycle in 
water
Schistosomiasis, 
dracunculosis
Vectors that require 
water
Infections transmitted by vectors that require access to water
Malaria, onchocerciasis, 
trypanosomiasis
)Water can play a direct or indirect role in the transmission of germs. Some pathogens, such as typhus/cholera bacteria or norovirus, are transmitted directly through contaminated water. This is not only a problem in less developed countries, but it also persists in Western industrialized nations. For example, rotaviruses can also be transmitted in swimming pools. Water insecurity leads to poor hygiene and means that food cannot be cleaned adequately. As a result, infections, such as shigellosis, can spread. In addition, a large number of diseases are transmitted by vectors, i.e., disease carriers that are either aquatic (e.g., aquatic snails for schistosomiasis) or require access to water (e.g., mosquitoes that transmit malaria), as shown in the following table (Egger/Kuehni/Habermann-Horstmeier, 2018, p. 358).

Feces
The term feces refers to the excrement of both humans and animals.






Shigellosis
Shigellosis is an infectious disease that leads to inflammation of the colon and is accompanied by watery diarrhea.

Schistosomiasis
Schistosomiasis is a worm disease caused by fluke parasite larvae. It is spread in warm water by snails, which act as intermediate hosts.









Accordingly, preventive measures must be taken at several points. Sanitary facilities and sewage systems are designed to ensure that feces do not come into contact with drinking water. In addition, water is treated and disinfected so that clean drinking water is available in sufficient quantity. Personal hygiene, particularly regular hand washing, is also very important. Even if clean water is available, poor hygiene can mean that pathogens are spread via so-called smear infections, such as of flu viruses, which can stick to the palm of the hand after you blow your nose and can be transmitted to third parties via doorknobs. In addition, food hygiene is also of great importance, since properly washing fruit and vegetables can eliminate pathogens (Egger/Kuehni/Habermann-Horstmeier, 2018, p. 360).

Chemical contamination is caused in particular by nitrates and nitrites, which are used as fertilizers in agriculture and gardening and can inhibit oxygen transport in the human body. On the other hand, contamination of water with arsenic is mostly of geological origin but can also be caused by commercial activities such as fabric tanning. Arsenic is considered carcinogenic. Another problem is excessive fluoride concentrations in water since they can lead to bone changes and stiffening of joints. Excessively high fluoride concentrations can be found in East Africa, India, or Mexico, for example. In other countries, such as the USA, Australia, or Brazil, by contrast, fluoride concentration in groundwater is too low. Thus, fluoride is deliberately added to drinking water since a fluoride deficit in the drinking water can lead to tooth decay. Drinking water containing lead poses a particular health hazard for unborn babies and small children, as it can impair blood formation and the development of the child’s nervous system. Lead contamination is mostly introduced by lead pipes and fittings, which are still used in older residential buildings (Egger/Kuehni/Habermann-Horstmeier, 2018, p. 361ff.). It is, therefore, recommended to consume mineral water during pregnancy and when preparing food for infants and young children.


4.5 Radiation
Health is impacted by non-ionizing and ionizing radiation as well as UV radiation, which exists in the boundary area between ionizing and non-ionizing radiation.

Non-ionizing radiation includes low-frequency electromagnetic fields generated by electrical devices, such as hair dryers or vacuum cleaners, as well as high-frequency electromagnetic fields emitted by cell phones and cordless phones. It is known that high doses of low-frequency electromagnetic fields are harmful to health. It is disputed, however, whether these fields pose a health risk at low doses. In particular, the possible connection between low-frequency electromagnetic radiation and the development



Environmental Medicine





of various cancers, such as leukemia, is currently being researched. However, since the research data is still contradictory, the International Agency for Research on Cancer (IARC) has classified low-frequency electromagnetic radiation as possibly carcinogenic (Röösli/Berg-Beckhoff, 2018, p. 384ff.).

High-frequency electromagnetic radiation initially has a thermal effect. Here, too, however, a possible connection between exposure to high-frequency electromagnetic radiation and various types of cancer is being investigated. When using a cell or cordless phone, your head area in particular is exposed to radiation (Röösli/Berg-Beckhoff, 2018, p. 387). For this reason, the brain tumor risk from cell phone use has been examined in several studies. However, other studies looked at the risk of testicular cancer since cell phones are often carried in people’s pockets. Past studies suggest that there is no increased cancer risk for average users. At the same time, areas for further research were identified. The IARC, therefore, also classifies high-frequency electromagnetic radiation as possibly carcinogenic (Krebsinformationsdienst, 2018).	Comment by Anne Pabel: Here, we could translate the name of the source to 'Cancer Information Service'.

Ionizing radiation occurs when radioactive substances decay. Radiation is able to liberate electrons from atoms or molecules (ionization), thereby causing permanent DNA changes in humans (Robert Koch Institute, 2015, p. 186; Kuehni/Blettner, 2018, p. 390ff.). Humans are at particular risk of natural exposure to the radioactive rays of radioactive noble gas radon, which occurs in many types of rock and in the soil. It can accumulate indoors if buildings are poorly sealed from the ground and there is insufficient ventilation. This is more likely to occur in the basement and ground floor of houses. In non-smokers, the majority of lung cancer cases can be traced back to radon exposure (Kuehni/Blettner, 2018, p. 392; Robert Koch Institute, 2015, p. 186).

UV radiation is necessary for humans because the body’s formation of vitamin D is only stimulated by sufficient exposure to sunlight. Too much UV radiation, on the other hand, is harmful to health. Exposing yourself to the sun or artificially generated UV radiation for too long can result in sunburn. The risk of skin cancer increases with the number and severity of sunburns a person experiences. Sunburns have a highly harmful effect, especially in infancy. The IARC has, therefore, classified UV and solar radiation as well as the use of sunbeds as carcinogenic. Excessive UV radiation can also lead to premature skin aging, eye damage, and weakening of the immune system (Robert Koch Institute, 2015, p. 186; Röösli/Berg-Beckhoff, 2018, p. 389ff.).
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Summary
 (
Climate 
change 
is accompanied by 
extreme weather events that lead to increased morbidity and mortality. A distinction is made between direct consequences, such as increased heat-related deaths, and indirect consequences such as injuries and deaths due to wars or refugee movements triggered by 
famine
.
Air pollutants in outdoor and indoor air cause pathophysiological changes in the body and can cause cardiovascular and respiratory diseases. Combustion processes in industry, homes, and traffic are particularly responsible for the pollution of the outside air. Smoking
,
  volatile 
compounds emitted by paint and varnish
,
 and mold spores are significant sources of indoor air pollution.
Extreme exposure to noise often results in acute hearing 
damage such 
as sudden hearing loss and tinnitus. Prolonged exposure to noise, even at moderate levels, can lead to hearing loss, impaired cognitive performance, sleep disorders, and cardiovascular diseases.
Water contaminated by feces and dirt and lack of access to water are associated with an increased risk of infectious diseases. A further health hazard results from the contamination of drinking water with nitrates/nitrites, arsenic, and excessively high fluoride content or lead.
Researchers have noted that excessive radiation exposure can lead to the development of certain types of cancer. A distinction is made between non-ionizing radiation emitted by electronic devices or cell phones and ionizing radiation resulting from radioactive decay and UV radiation.
)
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Prevention and Health Promotion








Study Goals

After completing this unit, you will understand …

… the terms primary, secondary, and tertiary prevention as well as behavioral and situational prevention.
... the different objectives of prevention and health promotion. 
… the transtheoretical model of health change. 
… the process of a screening program.
… which measures fall within the area of occupational safety and occupational health management.
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5. Prevention and Health Promotion


Case Study
Students Anja and Paul are taking part in a field trip to a company. They want to get an idea of how occupational safety measures can be successfully integrated into the operational processes of a large automobile manufacturer. Die Unternehmensstrategie zur Sicherheit und Gesundheit am Arbeitsplatz ist von der Vision Zero geprägt, die das Ziel hat, tödliche Arbeitsunfälle, schwere Verletzungen sowie Berufskrankheiten zu vermeiden (Deutsche Gesetzliche Unfallversicherung o. J.). To this end, the car manufacturer equips all of its transport systems with sensors to avoid rear-end collisions. Additional lights are attached to the vehicles, which announce an approaching vehicle making a turn even before it becomes visible. This has significantly reduced the number of accidents at work. On the return bus trip from the company, the participants talk about the topic of prevention and health promotion. Terms, such as primary, secondary, and tertiary prevention, setting approach, screening, and company health management, are used. Anja is confused by all these different terms, and she decides to look up what they mean at home and how they are can be distinguished from one another.


5.1 Prevention
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Prevention The term prevention describes all measures for the prevention, early detection, and slowing the worsening of disease.

The goal of prevention is to avert health hazards. Preventive measures are intended to prevent diseases, detect them at an early stage, or prevent them from getting worse (Abel/Kolip, 2018b, p. 234ff.). The idea of prevention is thus based on the concept of pathogenesis. Preventive measures can be divided into three sub-areas, namely primary, secondary, and tertiary prevention. The aim of primary prevention is to avoid impairment to health, illness, and death, or at least to reduce the probability of any of these events occurring. Vaccination programs or smoking bans in public buildings are just a few such measures. The object of secondary prevention is the early detection of diseases already present but still asymptomatic. Ideally a cure, or at least a more favorable prognosis, should be able to be achieved. This area includes screening programs for the early detection of diseases such as breast cancer screening. Tertiary prevention aims to prevent or slow down the progression of an already manifest disease. Corresponding measures fall within the field of rehabilitation (Egger/Razum/Rieder, 2018d, p. 52ff.; Leppin, 2014, p. 36ff.).

In the field of prevention, a distinction must be made between the population strategy and the high-risk strategy. The population strategy is directed at the entire population and tries to reduce the risk of disease occurrence in general. The benefit of this strategy is sometimes minor for the individual, but there is a great benefit for the population as a whole since the program is aimed at a large number of 
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people. One example would be educational campaigns on the link between unprotected sex and HIV infection. The high-risk strategy, on the other hand, tries to identify people at the greatest risk of developing a disease in order to reduce their risk through appropriate measures. Only people at a significantly increased risk of illness will benefit from the program. This includes, for example, screening for very high cholesterol levels and appropriate treatment of patients with high levels using cholesterol-lowering drugs to reduce the risk of coronary heart disease (Egger/Razum/Rieder, 2018d, p. 53ff.).

The population strategy is suitable for reducing the burden of disease and premature deaths in the population, even if the benefit for the individual is usually small. Individuals benefit greatly from the high-risk approach. However, this makes a smaller contribution to improving the population’s overall health situation. This already describes a problem of prevention, which is also known as the prevention paradox: Prevention interventions targeting large groups at low risk of disease (population strategy) may be more effective than programs targeting a small group of high-risk patients (high-risk strategy). Similarly, preventive measures that bring great benefit to the population as a whole may provide little benefit to a particular individual. However, this does not mean that population- and high-risk strategies are mutually exclusive. Rather, sensible combinations of both should be considered. In the area of HIV prevention, it is, therefore, possible to combine an educational campaign on safer sex with the provision of clean syringes for drug addicts (Egger/Razum/Rieder, 2018d, p. 56ff.; Klemperer, 2015, p. 199).

Preventive measures can also be divided into behavioral and situational prevention with regard to their starting point. The aim of behavioral prevention is to positively influence the health-related behavior of individuals or groups. The measures aim to reduce behavioral patterns that harm health and boost adherence to health-promoting ones. In diesen Bereich fallen Gesundheitskurse von Krankenkassen oder Kampagnen der Bundeszentrale für gesundheitliche Aufklärung (Klemperer 2015, S. 194f.; Richter/Rosenbrock 2018b, S. 238ff.; Leppin 2014, S. 40). 
On the other hand, environmental prevention focuses on living, working, and environmental conditions and aims to prevent health risks to people. These include government regulations on consumer protection, infection control, and occupational safety as well as environmental health protection and road safety. Examples include ensuring the quality of drinking water, establishing hygiene standards in hospitals, ergonomic workplace design, or mandating the wearing of seatbelts in vehicles (Klemperer, 2015, p. 194ff.; Richter/Rosenbrock, 2018a, p. 237ff.; Leppin, 2014, p. 40ff.).

Um die Wirksamkeit von Prävention und Gesundheitsförderung zu erhöhen und die Aktivitäten aller beteiligten Akteure besser zu koordinieren, wurde 2015 in Deutschland das Präventionsgesetz verabschiedet. Ein erklärtes Ziel des Präventionsgesetzes ist es, den Gesundheitszustand der Bevölkerung zu verbessern und zum Abbau sozialer und geschlechtsbezogener Ungleichheiten bei den Gesundheitschancen beizutragen. Mit









dem Präventionsgesetz erfahren die Aufgaben und Handlungsfelder der Sozialversicherungsträger, insbesondere der gesetzlichen Krankenkassen, eine Erweiterung. Damit geht eine Erhöhung der Leistungsausgaben für Prävention und Gesundheitsförderung einher. So sollen die Krankenkassen beispielsweise ab 2016 jährlich sieben Euro je Versichertem für Gesundheitsförderung ausgeben. Hiervon entfallen jeweils mindestens zwei Euro auf die betriebliche Gesundheitsförderung und die Gesundheitsförderung in Lebenswelten. Um die Qualität der angebotenen Leistungen sicherzustellen, erstellt der GKV-Spitzenverband einen Leitfaden Prävention. In diesem sind die inhaltlichen Handlungsfelder und qualitativen Kriterien für die Leistungserbringung verbindlich festgeschrieben. Zusätzlich wird eine Kooperations- und Koordinierungsstruktur etabliert, die eine stärkere Zielorientierung und verbesserte Koordination der Maßnahmen sicher- stellen soll. Das zentrale Element hierbei bildet die nationale Präventionskonferenz, in der die Spitzenorganisationen der gesetzlichen Kranken-, Unfall-, Renten- und Pflegeversicherung sowie der privaten Krankenversicherung vertreten sind. Zusätzlich sind
u. a. die kommunalen Spitzenverbände auf Bundesebene, die Bundesagentur für Arbeit, die Spitzenorganisationen der Arbeitgeber und Arbeitnehmer sowie Verbände und Organisationen der Gesundheitsförderung und Prävention beratend beteiligt. Die Präventionskonferenz legt die Präventionsziele sowie prioritäre Handlungsfelder und Ziel- gruppen fest und benennt die Akteure, die zur Zielerreichung beitragen sollen. Sie erstellt alle vier Jahre einen Präventionsbericht, der Auskunft über den Grad der Zielerreichung und die Wirksamkeit der umgesetzten Maßnahmen gibt (Gerlinger 2018).


5.2 Health Promotion


Health promotion Health promotion measures seek to strengthen health resources and
potentials.

The aim of health promotion is to create living conditions that promote health and to strengthen people’s health resources. The promotion of health literacy plays a decisive role here: People should be empowered and encouraged to adopt healthier behaviors and to work for healthy living conditions (Kolip/Abel, 2018, p. 228, p. 232; Klemperer, 2015, p. 197). The focus is thus shifted from avoiding disease, which is the aim of prevention, to strengthening health (Kolip/Abel, 2018, p. 228). The area of health promotion can thus be classified under salutogenesis.

The Ottawa Charter, which was adopted by the World Health Organization (WHO) in 1986, is regarded as the most important document and a model for strategies in the field of health promotion. It describes three action strategies and names five priority areas of action. The basic requirements for good health are taken into account such as peace, adequate housing, education, nutrition, income, stable ecosystems, social justice, and equal opportunities. This framework emphasizes that the health sector is not solely responsible for health, but that it must be addressed by all policy areas (“health in all policies”) (Kolip/Abel, 2018, p. 228ff.).
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The action strategies of the Ottawa Charter can be described using the terms “advocacy,”
“enable,” and “mediate” (Klemperer, 2015, p. 197ff.; Kolip/Abel, 2018, p. 229ff.):

1. “Advocacy”: refers to advocacy for health with the aim of positively influencing political, economic, social, cultural, biological, environmental, and behavioral factors.
2. “Enable”: The term “enable” refers to promoting health literacy and equal opportunities. 
3. “Mediate”: “Mediate” focuses on networking. The aim here is to work toward coordinated interaction between many actors at international, national, and local levels.

Accordingly, five priority fields of action emerge (Kolip/Abel, 2018, p. 230):

1. Development of a health-promoting overall policy,
2. Creation of health-promoting living conditions,
3. Support for health-related joint initiatives,
4. Development of personal competencies,
5. Reorientation of health.


The setting approach plays a central role in health promotion. The term setting describes living spaces that can be delimited and analyzed with regard to their health-relevant conditions and intervention options. These include, for example, daycare centers, schools, companies, and residential areas (Kolip/Abel, 2018, p. 231). In the school setting, for example, a school development process with a health-promoting design can be initiated and tailored to the needs of a school as a place of learning and work. This process involves all stakeholders, including teachers, students, and non-teaching staff. Health-promoting measures can include, for example, ergonomically designed workplaces, improved access to exercise areas, low-sugar and fat-reduced food offerings in the school cafeteria, and improved communications to avoid peaks in the workloads children and adults (Kolip/Abel, 2018, p. 234).

The principles of the Public Health Action Cycle can be used to plan health promotion measures. Accordingly, the problem should be defined at the start of every planning initiative. Here, the basis is the determination of health needs and the definition of which health problem areas should be given priority. The next step is the formulation of goals and strategies. To this end, the general goal to be achieved by the health promotion program and the target group must first be determined. This goal is then broken down into several sub-goals, and the deadlines for these goals are incorporated into the planning. Depending on the defined goals and the target group, appropriate measures are selected or designed and implemented. This also includes the procurement of the required resources. Tools should be selected

Setting
The term setting refers to delimited living environments such as school, the workplace, and the home.









according to evidence-based health promotion, i.e., research should be conducted to determine which measures have been successful in similar projects. Finally, the program is evaluated and, if necessary, adapted. In particular, the evaluation should take into account the effectiveness of the program, i.e., the suitability of the applied measures, the degree of acceptance of the program by the target group, efficiency, or the ratio of the resources used to the benefits achieved, and how well it satisfies considerations of equity/equality. In terms of the latter criterion, particular attention must be paid to whether all persons with a corresponding health need have been offered and have taken advantage of the measures in the same way (Dorner, 2018, p. 270ff.; Rosenbrock, 1995, p. 140ff.; Rosenbrock/Hartung, 2010).
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5.3 Health Behaviors and Lifestyles, Health Literacy


Health behaviors 
The term health behaviors describes all behaviors that increase the chance of staying healthy or influence the development of disease.

The concept of health behaviors includes all of an individual’s actions that serve to prevent diseases, promote health, and protect against injuries. There are five health behaviors that are particularly important for a population’s morbidity and mortality. These are:

· Physical activity,
· Eating habits,
· Tobacco consumption,
· Alcohol consumption, as well as
· Sleeping patterns (Fuchs, 2018, p. 244).
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Personal health behavior plays a decisive role in many chronic diseases such as cardiovascular diseases, diabetes mellitus, certain cancers, or back pain. The goal of public health measures in the field of prevention and health promotion is, therefore, to promote positive health behavior and reduce risky health behavior. In this context, various psychological models have been developed that help to explain health behavior. We will briefly present the transtheoretical model due to its practical relevance (Fuchs, 2018, p. 245).

The transtheoretical model of health behavior change distinguishes between five stages or levels of motivation. These stages are not run through in a linear fashion, but rather in a spiral fashion. At each level, it is possible to regress to one of the previous levels as well as to ascend to one of the next higher levels. The starting point is the level of unintentionality. At this level, the individual has not yet considered changing health-related behavior. During the second stage, intentions are formed (intention formation). At this stage, the individual begins to consider changing something about their health-related behavior at some point. However, they do not yet have any firm intention to change the behavior. The third stage involves preparation. At this stage, the person makes a firm commitment to change the behavior and attempts a new behavior. The fourth stage describes the implementation process. The tested behavior is now adhered to over the longer term. Finally, the fifth stage is maintenance. At this stage, the new behavior has become habitual. Different strategies help individuals to implement the changes. These include cognitive and behavioral strategies. The area of cognitive strategies includes, e.g., increased awareness of the problem by reading brochures or perceiving beneficial environmental conditions, e.g., consciously recognizing low-fat foods in the supermarket. Behavioral strategies include self-commitment, which can occur by informing those close to you about your planned behavior change, or by counterconditioning, in which unfavorable behaviors are replaced by favorable ones (e.g., eating fruit instead of chocolate) (Prochaska/Velicer, 1997, p. 38ff.; Fuchs, 2018, p. 245).

Progressing from one level to the next depends on various factors. These include the individually perceived and weighted advantages and disadvantages of the change in behavior. The individual weighs the advantages and disadvantages for themselves and others as well as whether the new behavior is appreciated or rejected, both from their own perspective and by others. In addition, there is an individual’s self-efficacy expectation, i.e., their level of confidence that they will be able to (permanently) adhere to the new behavior. Closely related to this is trust in one’s own ability to resist situational temptations and stick to the model behavior even in difficult situations, e.g., when there are invitations to eat (Prochaska/Velicer, 1997, p. 40).
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Health-relevant lifestyle 
This describes a consistently practiced health-related lifestyle that is maintained over a longer period of time.

An individual’s health-related behavior depends on the social context. The individual’s social situation and thus their available resources influence their way of life. The choice of lifestyle also depends on the norms and values of the specific reference group. In this regard, we speak of health-related lifestyles. These are defined as relatively stable patterns of health-related behavior (e.g., smoking, physical activity), intrapersonal (e.g. attitudes, health literacy, i.e., knowledge and skills about how to take care of one’s own body, maintain health, and cope with illness, and health-related living conditions [Abel, 2018b, p. 261]), and social resources (e.g., community support and services available in the neighborhood) that have evolved as a function of the social, cultural, and material living conditions of individuals and groups (Abel, 2018a, p. 258ff.). Lifestyles reinforce the individual’s identity and convey a sense of belonging to certain groups. The concept of health-related lifestyles is, therefore, crucial when it comes to understanding health-related behavior in 
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its social context. For example, public health interventions will have little effect if they only appeal to behavioral change while ignoring socially shaped attitude patterns and available resources of the target groups (Abel, 2018a, p. 259ff.).

The transtheoretical model provides important points of reference for the design of healthcare measures. This can be shown, for example, in the design of programs to promote physical activity. Sufficient exercise is an important health resource. However, many people do not exercise sufficiently for such physical activity to provide tangible health benefits (Robert Koch Institute, 2015, p. 190ff.). Many only recognize that it would make sense to change a behavior after encountering health problems. The psychological strain often goes hand in hand with the development of intentions and the preparation to adopt and initially try a new health behavior. Studies have shown that a new behavior is more likely to become permanent if patients are asked during inpatient treatment to draw up detailed action plans for the time after discharge and coping plans for dealing with anticipated barriers (Fuchs, 2018, p. 248f.; Schwarzer et al. 2008, p. 54ff.; Schwarzer/Lippke/Luszczynska, 2011, p. 161ff.).

Gamification represents a relatively new approach to promoting healthy lifestyles (Sardi/Idri/Fernandez-Alemán, 2017, p. 31ff.). This approach uses digital offerings that convey knowledge in an entertaining way and aim to motivate people to adopt health-promoting behaviors over the long term by integrating playful elements. Activity trackers, which encourage people to move more in everyday life, are one example of gamification. The number of steps taken is measured by wearable sensors and transmitted to an app on the smartphone or computer. There, the achievement of set goals is immediately rewarded with points, badges, and awards. The use of ranking lists contributes an additional element of competition (iKKBB, n.d.; Lupton, 2014, p. 174ff.).


5.4 Screening
Screening is a systematic program aimed at reducing the risk of future health problems and detecting diseases at an early stage. It is aimed at people who are at increased risk of developing a disease due to their age, gender, or genetic disposition, but who have not yet shown any clinical symptoms of the disease or are not aware of them (Egger/Zwahlen/Habermann-Horstmeier, 2018, p. 282). In order for a screening program to be meaningful, there must be a suitable marker that can be detected, such as, for example, in a blood test, and that indicates a disease, or there must be clearly defined pathological changes that are considered to be precursors of the disease (e.g., colon polyps as a precursor to colon cancer) (Egger/Zwahlen/Habermann-Horstmeier, 2018, p. 283).










Screening The term preventive examination is used synonymously with screening. Certain defined population groups undergo this examination with the aim of early detection of diseases.


A screening program consists of four steps: First, the population group to be examined is defined, and all people who belong to this group are invited to take part in the screening (e.g., all women between the ages of 50 and 69 are invited to take part in a mammogram screening for the early detection of breast cancer). The screening is then carried out. For people with a positive screening test or with abnormal test results, further diagnostic clarification is conducted. If a suspected illness is confirmed, appropriate treatment will be initiated (Egger/Zwahlen/Habermann-Horstmeier, 2018, p. 284ff.).
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From these statements, it should be clear that not all people who have positive test results are actually ill. In order to keep the number of false-positive cases as low as possible while still identifying all people who have an early stage of the disease, screening programs should have the highest possible sensitivity and be highly specific. However, there is a trade-off between these two quality criteria (Egger/Zwahlen/Habermann-Horstmeier, 2018, p. 288ff.): The higher the sensitivity of a test, the lower the specificity, and vice versa. Sensitivity is calculated from the proportion of people who are actually ill among all people with a positive test result. If a screening method is highly sensitive, it is very likely that no disease is actually present if the test result is negative. The specificity, on the other hand, describes the proportion of those who are actually not ill among all people who have a negative test result. If a test is highly specific, a positive test result 
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means that the disease being tested for is almost certainly present. For the person taking part in a screening program, sensitivity and specificity are less important than the positive predictive value and thus the reliability of a test procedure. The positive predictive value indicates the (conditional) probability that a person with a positive test result actually has the disease. The negative predictive value, on the other hand, indicates the (conditional) probability that a person with a negative test result actually does not have the disease (Stark/Guggenmoos-Holzmann, 2003, p. 299ff.).

A characteristic of screening programs is that the majority of participants are not affected by the disease. However, all bear the risk of the examination method. In principle, patients with a true-positive screening result benefit from a screening program. However, this is only the case if early treatment of the disease leads to a longer lifespan and the treatment does not impair quality of life more than a treatment that is initiated later for an already advanced disease. Sometimes it is also possible that treatment intensity and lifespan are not at all dependent on the time when the disease was discovered. This is the case, for example, with slowly growing prostate tumors, for which the so-called watchful waiting approach is definitely a valid treatment strategy. Many of these tumors grow so slowly that the tumor disease will remain asymptomatic throughout the patient’s lifetime and thus will not entail any serious health impairments for the patient. These patient groups would not benefit from prostate screening since it only prolongs the morbidity phase, and hence the period in which the patient would experience psychological stress from knowing about the disease. Healthy people with negative screening results, i.e., true-negatives, benefit from the screening result, since the medical confirmation of health is generally perceived as positive. On the other hand, people who have a false-positive result must undergo further and sometimes stressful diagnostics and usually find the time from suspicion to clarification to be very stressful. The problem is that screening programs usually result in more false positives than true positives. For example, the positive predictive value for mammogram screening in Germany is only 15%. This means that for 85% of the participants, the initial suspicion provided by a positive result is not confirmed by a subsequent investigation. Before deciding to mandate screening measures, legislators must therefore carefully weigh the benefits against the harms of the measure. Likewise, the people invited to participate must be informed and advised about the advantages and disadvantages of the particular screening (Spix/Blettner, 2012, p. 385ff.).


5.5 Occupational Health and Safety Management
Work is a meaningful activity for many people, and it can have a positive effect on health. For example, completing a meaningful task exercises a protective effect against depression. However, work can also entail health problems that need to be prevented. Typical work-related









health hazards arise from stress at work, for example (this can result from a high workload or psychological stress caused by interpersonal conflicts at work or a lack of recognition by managers), working with substances that are carcinogenic (cancer-causing), toxic (poisonous), or teratogenic (harmful to embryos), physically demanding or repetitive activities, unhealthy working attitudes, physically demanding working hours (e.g., alternating between early and late shifts), or exposure to high levels of radiation and noise (Habermann-Horstmeier et al., 2018, p. 407ff.).
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The figure shows that there are numerous health risks affecting workers in the workplace, and these can contribute to the development of occupational diseases, work-related illnesses, and accidents.

Die Begriffe Berufskrankheit und arbeitsbedingte Erkrankung scheinen auf den ersten Blick deckungsgleich zu sein, sind es im juristischen Sinn jedoch nicht. Berufskrankheiten sind nach SGB VII (Gesetzliche Unfallversicherung) solche Erkrankungen, die nach wissenschaftlichen Erkenntnissen durch Einwirkungen verursacht werden, denen bestimmte Berufsgruppen in wesentlich höherem Maße ausgesetzt sind als die restliche Bevölkerung. Alle Erkrankungen, die als Berufskrankheit anerkannt sind, sind in der Liste der Berufskrankheiten verzeichnet, die sich in der Anlage zur Berufskrankheitenverordnung findet. Zu den häufigsten Berufskrankheiten zählen die Lärmschwerhörig-
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keit und die Asbestose (Staublungenkrankheit) (Habermann-Horstmeier et al. 2018, S. 412ff.; Robert Koch-Institut 2015, S. 160f.). Arbeitsbedingte bzw. berufsbezogene Erkrankungen sind hingegen Krankheiten, bei denen eine Entstehung durch arbeitsbedingte Belastungen wahrscheinlich, aber kausal noch nicht eindeutig nachgewiesen ist bzw. bei denen die Belastung am Arbeitsplatz nicht die alleinige Ursache darstellt. Als Beispiel lassen sich hier Rückenschmerzen infolge einer ungesunden Arbeitshaltung anführen (Habermann-Horstmeier et al. 2018, S. 427f.).

In Deutschland genießen alle Beschäftigten qua Gesetz Versicherungsschutz gegen Arbeitsunfälle, Wegeunfälle, d. h. Unfälle, die sich auf dem Weg von der Wohnung zum Arbeitsplatz ereignen, und Berufskrankheiten. Träger der gesetzlichen Unfallversicherung sind die Berufsgenossenschaften und Unfallversicherungsträger der öffentlichen Hand. Die Finanzierung von Leistungen, wie z. B. Präventionsleistungen zur Vermeidung von Berufskrankheiten oder Rente wegen Minderung der Erwerbsfähigkeit, erfolgt über Beiträge, die allein vom Arbeitgeber getragen werden (Habermann-Horstmeier et al. 2018, S. 456f.).

At the workplace, too, a distinction can be made between primary, secondary, and tertiary prevention measures. Primary prevention measures aim to avoid or reduce hazards in the workplace. Secondary prevention measures are intended to identify work-related illnesses at an early stage. Finally, tertiary prevention measures serve to maintain the ability to work despite illness or disability (Habermann-Horstmeier et al., 2018, p. 408).

Regelungen zum Arbeitsschutz finden sich in einer Vielzahl von Gesetzen und Rechtsvorschriften, insbesondere jedoch im Arbeitsschutzgesetz (ArbSchG) und im Arbeitssicherheitsgesetz (ASiG). Nach dem Arbeitsschutzgesetz sind die Arbeitgeber verpflichtet, Maßnahmen zu treffen, um Gefahren und Unfälle am Arbeitsplatz zu vermeiden und die Arbeit menschengerecht zu gestalten (§ 2 Abs. 1 ArbSchG) (Klemperer 2015, S. 208). Diese Maßnahmen sind regelmäßig auf ihre Wirksamkeit hin zu prüfen und ggf. anzupassen. Zentrales Element des betrieblichen Arbeitsschutzes ist die verpflichtend vor- geschriebene Beurteilung der Gefährdung der Beschäftigten am Arbeitsplatz. Hierbei werden u. a. die Arbeitsstoffe, die Arbeitsschwere, Umgebungsbedingungen, physikalische Einwirkungen und psychische Faktoren berücksichtigt. Diese Beurteilung bietet die Grundlage für das Ableiten von Arbeitsschutzmaßnahmen. Das Arbeitssicherheitsgesetz erfordert, dass der Arbeitgeber Fachkräfte aus den Bereichen Arbeitsmedizin und (Arbeits-)Sicherheit bestellen muss, die ihn bei Fragen des Arbeitsschutzes, der Arbeitssicherheit, der Unfallverhütung, des Gesundheitsschutzes und bei der menschenge- rechten Gestaltung der Arbeit beraten sowie bei der Konzeption entsprechender Maß- nahmen unterstützen (Habermann-Horstmeier et al. 2018, S. 458ff.).

Einen besonderen Stellenwert nimmt das betriebliche Gesundheitsmanagement (BGM) ein. Dieses geht über bloße Arbeitsschutz- und Arbeitssicherheitsmaßnahmen hinaus. BGM stellt vielmehr eine moderne Unternehmensstrategie dar, die darauf abzielt, gesundheitliche Ressourcen der Beschäftigten zu stärken, Erkrankungen zu vermeiden, das Wohlbefinden am Arbeitsplatz zu verbessern, zu einer guten Work-Life-Balance bei- zutragen und die Beschäftigungsfähigkeit auch älterer Beschäftigter zu erhalten. Hier-

Berufskrankheit Damit sind Erkrankungen gemeint, bei denen ein kausaler Zusammenhang mit einer beruflichen Tätigkeit wissenschaftlich erwiesen ist.









bei werden Maßnahmen der Verhaltens- und Verhältnisprävention, der Gesundheitsförderung sowie der Unternehmens-, Personal- und Organisationsentwicklung kombiniert und explizit die Führungskräfte als Vorbilder einbezogen. Für das betriebliche Gesundheitsmanagement ist ein Bottom-up-Ansatz kennzeichnend: So werden für den Betrieb unter Einbeziehung der Beschäftigten gesundheitsrelevante Ziele definiert, zielführende Maßnahmen erarbeitet, umgesetzt und evaluiert. Die Planungsgrundlage hierfür stellt eine Fehlzeiten- und Altersstrukturanalyse dar. Bei der Fehlzeitenanalyse werden Kennzahlen zur Arbeitsunfähigkeit (AU) der Beschäftigten herangezogen wie beispiels- weise die Anzahl der AU-Fälle, die Anzahl der AU-Tage, die AU-Tage je Fall, die AU- Quote, d. h. der Anteil der Beschäftigten, der im Untersuchungszeitraum mindestens einmal krankgeschrieben war, der Krankenstand, d. h. der Anteil der AU-Tage vom Kalenderjahr sowie die Kurz- (AU-Dauer zwischen einem und drei Tagen) und Langzeiterkrankungen (AU-Dauer mehr als sechs Wochen). Die Altersstrukturanalyse gibt Aufschluss über die Verteilung der Beschäftigten auf unterschiedliche Altersgruppen. Da je nach Altersgruppe Art und Höhe des Erkrankungsrisikos variieren, liefert die Kenntnis der betrieblichen Altersstruktur wichtige Informationen für die Planung altersspezifischer Maßnahmen. Die Bandbreite der Maßnahmen des betrieblichen Gesundheitsmanagements reicht von Maßnahmen zur ergonomischen Arbeitsplatzgestaltung, der Einführung von Arbeitszeitkonten, regelmäßigen Gesundheitschecks, Betriebssportgruppen und gesundem Kantinenessen bis hin zum betrieblichen Wiedereingliederungsmanagement für Beschäftigte, die nach längerer Erkrankung wieder in den Betrieb zurückkehren (Habermann-Horstmeier et al. 2018, S. 437ff.).


Summary
 (
In the field of prevention, a distinction is made between primary, secondary, and tertiary prevention measures. These aim to avoid diseases (1), to detect them at an early stage (2), or to avoid worsening 
of 
existing conditions (3). Behavioral prevention tries to positively influence health-relevant behavior. Relationship prevention, on the other hand, begins with living, working, and environmental conditions.
The focus of health promotion is not on disease prevention, but on strengthening health and promoting health skills. In health promotion, the setting approach is often used. The aim here is to shape living environments, such as schools or workplaces, in a health-promoting way. All relevant actors are involved.
The transtheoretical model of health behavior change provides important foundations for the design of campaigns or programs aimed at changing health-related behavior. In addition to knowledge 
about
 the significance of chang
ed
 behavior and the will to bring about this change, 
the permanent implementation of 
a new behavior also depends, among other things, on self-efficacy expectations
,
 and social influences.
)
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 (
Screening programs are used for the early detection of diseases. All persons who are at an increased risk of developing a particular disease due to their age or gender are invited to take part in the screening. If the test result is positive, further diagnostic clarification is performed.
)
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Study Goals

After completing this unit, you will understand …

… why obesity represents a significant public health problem.
… which factors contribute to the development of cardiovascular diseases.
… which measures are used for the early detection of cancer.
… the extent to which the two respiratory diseases, bronchial asthma and chronic obstructive pulmonary disease, differ from each other.
… that diseases of the musculoskeletal system usually entail a significant reduction in quality of life.
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6. Chronic Diseases


Case Study
Paul, the student, is preparing a presentation for his public health seminar. He chose childhood obesity as his topic. Bei der Recherche stößt er auf das Gütesiegel „Anerkannter Bewegungskindergarten mit dem Pluspunkt Ernährung”. Das Angebot wird von der Landesregierung, den gesetzlichen Krankenkassen und dem Landessportbund in Nordrhein-Westfalen getragen. Die zertifizierten Kindergärten haben sich zum Ziel gesetzt, Bewegung und gesunde Ernährung nachhaltig in Kindertageseinrichtungen zu verankern und damit einer übermäßigen Gewichtsentwicklung bei Kindern entgegenzuwirken. Hierzu erhalten die pädagogischen und hauswirtschaftlichen Fachkräfte Unterstützungsangebote. Über Informationsveranstaltungen, z. B. zur Prägung des Essverhaltens sowie zum Umgang mit Süßigkeiten bei Kindergeburtstagen, werden auch die Eltern einbezogen und motiviert, das familiäre Bewegungs- und Ernährungsverhalten zu überdenken (Landeszentrum Gesundheit Nordrhein-Westfalen 2018; BKK-Landesverband Nordwest 2019). 
Paul decides to share the project in his presentation. He wonders whether similar prevention programs can also be implemented sensibly for other chronic diseases or whether they already exist. He decides to discuss this with Anja at the next opportunity. But first, he would like to learn more about the burden of disease and the factors that contribute to the development of chronic diseases, such as cardiovascular diseases, malignant cancers, respiratory diseases, or diseases of the musculoskeletal system.


6.1 Obesity
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84
) (
Unit 
6
)
 (
85
) (
Unit 
6
)

ICD
This abbreviation stands for the “International Statistical Classification of Diseases and Related Health Problems.” This is a statistical classification of diseases and health problems that is used worldwide.

The term obesity (ICD-10: E65 – E68) describes a pathological increase in body weight that is associated with an excessively high proportion of body fat. Excess weight and obesity are measured using the body mass index (BMI). This is calculated as the body weight (in kilograms) divided by the height squared (in meters):

BMI = body weight in kg
body weight in m 2
According to the WHO, a BMI of more than 25 kg/m2 is considered overweight and a BMI of 30 kg/m2 or more is considered obese. According to a study by the Robert Koch Institute on the health of adults in Germany (DEGS1), 67.1% of men and 53.0% of women in Germany are overweight (obese people are included in this percentage). For obesity, the percentages for both sexes are about 23%. The population becomes more overweight and obese with age (Robert Koch Institute, 2015, p. 202ff.).

Excess weight and obesity represent a significant health problem, particularly in children and adolescents, since this group of people is at increased risk of being overweight or obese as adults. Laut der
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Studie zur Gesundheit von Kindern und Jugendlichen (KiGGS) sind in Deutschland ca. 15 % der Kinder- und Jugendlichen zwischen drei und 17 Jahren übergewichtig und 6,3 % adipös (Robert Koch-Institut 2015, S. 205f.).

There is a connection between the prevalence of excess weight or obesity and social status. For example, people with a lower level of education and a lower occupational status, as well as the unemployed and people with an income below the poverty line, are more likely to be overweight and obese than a comparison group of people with a higher socioeconomic status. Similar results can also be found in children and adolescents. Children and young people from socially disadvantaged families are more likely to be overweight or obese than their peers from families with a higher social status (Robert Koch Institute, 2015, p. 206).

Measures to prevent excess weight and obesity must first address the main risk factors. These include lack of exercise and poor nutrition, especially excessive consumption of high-calorie foods with a high fat and sugar content. The foundations for healthy physical activity and a healthy diet are laid in childhood and adolescence. Accordingly, it is advisable to start prevention programs to avoid excessive weight and obesity at a young age. Here, too, a combination of behavioral and relationship-related measures has proven to be effective. In the field of behavioral prevention, the aim is to point out the importance of an active lifestyle and a balanced diet and to encourage appropriate behavior, e.g., through programs to promote physical activity in schools or by providing fruit in the school cafeteria. The area of situational prevention includes measures such as making access to unhealthy food more difficult (Robert Koch Institute, 2015, p. 206ff.). Here, it is sometimes proposed that unhealthy foods be taxed at a higher rate (Ärzteblatt, 2018).	Comment by Anne Pabel: This is a distinctly German source. Would an international audience require some information on what 'Ärzteblatt' is?

Obesity puts a lot of strain on the muscular and skeletal system, and it can lead to the development of lipid metabolism disorders and increased blood pressure, which, in turn, increases the risk of cardiovascular diseases, type 2 diabetes mellitus, and certain cancers, such as malignant cancers of the colon, pancreas, or kidneys. The higher morbidity of obese individuals is associated with higher mortality. Obesity is, therefore, associated with high direct and indirect costs (Robert Koch Institute, 2015, p. 202).


6.2 Cardiovascular Diseases
Cardiovascular diseases (ICD-10: I00–I99) include all diseases of the heart and blood circulation. These include, for example, circulatory disorders of the coronary arteries (coronary heart disease), cerebral arteries (stroke), leg arteries (peripheral arterial disease), and high blood pressure or chronic heart failure (heart failure) (Haidinger/Dorner/Rieder, 2018, p. 462ff.).

Body mass index The body mass index assesses body weight in relation to height.









Cardiovascular diseases are the most common cause of death in women and men in industrialized nations. They are responsible for a majority of premature deaths before the age of 65, and they are responsible for a significant loss of potential years of life. Auch aus gesundheitsökonomischer Sicht sind Herz-Kreislauf-Erkrankungen von großer Bedeutung: Schätzungen zufolge sind Herz-Kreislauf-Erkrankungen für rund 15 % der direkten Krankheitskosten verantwortlich. Eine besondere Rolle spielen hierbei die koronare Herzkrankheit sowie Schlaganfälle: etwa 7 % der Frauen und 10 % der Männer leiden in Deutschland an der koronaren Herzkrankheit; gut 2 % der Frauen und Männer in Deutschland hatten im Laufe ihres Lebens bereits einen Schlaganfall (Robert Koch-Institut 2015, S. 37f.).

The main risk factors for cardiovascular diseases include smoking, obesity, a sedentary lifestyle, dyslipidemia, high blood pressure, diabetes mellitus, and chronic inflammation (Robert Koch Institute, 2015, p. 38; Haidinger/Dorner/Rieder, 2018, p. 466ff.). These risk factors can be positively influenced by behavioral changes and drug therapies (Robert Koch Institute, 2015, p. 38). In addition, researchers have investigated a connection between the development of cardiovascular diseases and exposure to certain environmental factors such as fine dust or noise pollution. It can also be observed that the risk of cardiovascular disease is higher in men and women with a low socioeconomic status. On the one hand, this can be attributed to the class-specific distribution of the risk factors listed above. On the other hand, social isolation and a lack of social support can also contribute to the development of the disease. Life without a partner, the loss of close relatives, or the lack of reliable social relationships are associated with an increased risk of cardiovascular disease (Haidinger/Dorner/Rieder, 2018, p. 469ff.).

In addition, psychosocial stress at work and in the family, especially chronic long-term stress, promotes the development of cardiovascular diseases. Personality traits and corresponding behavioral patterns are also discussed as a cause for the development of cardiovascular diseases. In particular, people who suppress anger and other negative emotional states seem to be at increased risk (Haidinger/Dorner/Rieder, 2018, p. 484).

Due to advances in the prevention and treatment of cardiovascular diseases, mortality from cardiovascular diseases has decreased significantly in recent decades (Robert Koch Institute, 2015, p. 38). In terms of prevention, programs that aim to change health behavior have proven to be very effective (Robert Koch Institute, 2015, p. 49).


6.3 Malignant Cancers
In Deutschland erkrankt jede zweite Frau und jeder zweite Mann im Laufe des Lebens an einer bösartigen Neubildung (ICD-10: C00 – C97). Die häufigsten Krebserkrankungen bei Frauen sind bösartige Neubildungen der Brust, des Darms und der Lunge. Bei 
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Männern treten am häufigsten Tumore der Prostata, der Lunge und des Darms auf. Bei Frauen sind etwa 22 % aller Todesfälle und bei Männern rund 28 % auf eine Tumorerkrankung zurückzuführen. Bösartige Neubildungen stellen somit nach den Herz-Kreis- lauf-Erkrankungen die zweithäufigste Todesursache dar (Robert Koch-Institut 2017, S. 19; Robert Koch-Institut 2015, S. 52).


For many types of cancer, little is known about the etiology, i.e., the mechanism by which the disease develops. In addition, there is no known way of influencing many well-known triggers, such as genetic factors. For this reason, prevention strategies are only available for a few types of tumors. Tobacco consumption is one of the avoidable risk factors. It is estimated that around 16% of all tumor diseases (including, for example, lung cancer, cancer of the oral cavity, larynx, esophagus, bladder, or kidneys) can be traced back to smoking. In addition, lack of exercise and obesity play a decisive role. In addition to eating too much food, the type of food consumed is also important. A protective effect is attributed to the consumption of fruit, vegetables, and fiber, whereas excessive consumption of alcohol, red meat, and sausage promotes tumor development. For example, alcohol is considered a risk factor for cancer of the oral cavity, throat, and liver. High consumption of red meat and sausages, on the other hand, is associated with the development of colon cancer. Overall, however, the World Cancer Research Fund (WCRF) report revealed that far fewer cancers are lifestyle-related than previously assumed (World Cancer Research Fund/American Institute for Cancer Research, 2018, p. 38). In addition to lifestyle factors, chronic infections can contribute to the development of cancer. Infection with hepatitis B viruses is considered a risk factor for liver cancer, while human papillomaviruses (HPV) are linked to the development of cervical cancer. Vaccinations can help reduce the risk of infection-related cancer. The avoidable risk factors also include exposure to ultraviolet radiation from the sun or in a tanning bed, which promotes the development of malignant skin cancer. Medical procedures can also lead to the development of a tumor disease or a second tumor, i.e., a renewed tumor disease after a previous cancer disease. Diagnostic and therapeutic procedures associated with radiation exposure, cytostatics in chemotherapy, and hormone replacement therapy for women during menopause are considered risky (Robert Koch Institute, 2017, p. 19ff.).

The health insurance companies, such as the statutory health insurance funds in Germany, have proposed measures for the early detection of cancer caused by malignant tumors of the skin and intestines as well as breast and cervical cancer in women and prostate cancer in men (Robert Koch Institute, 2017, p. 20). In addition, depending on the country, there may be other early detection tests that a person can pay out for of pocket. Some of these self-pay services may offer a questionable benefit, however. This is the case, for example, with the PSA test that is used to screen for prostate cancer. This is a blood test that measures the level of prostate-specific antigen (PSA). High levels can indicate a prostate tumor, inflammation of the prostate, or benign prostate enlargement. The benefit of this test procedure

Etiology
Etiology deals with the causes and processes that contribute to the development of a disease.










Self-pay services 
These are healthcare services that may not be covered by health insurance and must be paid for by the patient.











Allergens These are substances that trigger hypersensitivity reactions in the body.

is disputed, however, since this test is sometimes used to diagnose many tumors in older men that never otherwise become of clinical concern (Zwahlen/Steck/Egger, 2018b, p. 493).


6.4 Respiratory Diseases
Respiratory diseases (ICD-10: J00-J99) are the most common reason why workers call in sick to work. Krankenkassenauswertungen zufolge gehen fast ein Viertel der Arbeitsunfähigkeitsmeldungen auf Atemwegserkrankungen zurück (Robert Koch-Institut 2015, S. 159). 
Respiratory diseases include acute infections of the upper respiratory tract (e.g., cold, sinusitis, pharyngitis, or tonsillitis), acute infections of the lower respiratory tract (e.g., inflammation of the bronchi, pneumonia), diseases of the lungs caused by exogenous substances (e.g., asbestosis caused by the inhalation of asbestos), as well as chronic diseases, such as bronchial asthma or chronic obstructive pulmonary disease. Let us consider the latter two diseases in more detail here.

Bronchial asthma is a chronic inflammatory disease of the respiratory tract. Asthma attacks lead to a narrowing of the bronchial system and as a result, they cause breathing problems, including acute shortness of breath. In the case of bronchial asthma, a distinction is made between the allergic and non-allergic forms of the disease. In the case of allergic bronchial asthma, the body reacts to allergens such as pollen or the waste pellets of household dust mites. Non-allergic asthma is caused by non-specific stimuli, such as cold air, or as a result of infections, and it leads to a so-called pseudo-allergic reaction (Robert Koch Institute, 2015, p. 77).

Bronchial asthma is the most common chronic disease in childhood. About 5% of girls and about 7% of boys between 0 and 17 years of age have been diagnosed with asthma. Among adults, almost 10% of women and almost 7% of men suffer from asthma. Thanks to the good treatment options with inhaled steroids (to reduce the swelling of the bronchial mucosa as well as the hypersensitivity of the bronchi) and bronchodilators to expand the bronchi, mortality from asthma is low (Robert Koch Institute, 2015, p. 79f.; Kuehni/Latzkin, 2018, p. 525f.).

The development of bronchial asthma is due to a complex mechanism of action between genetic factors and environmental influences (Robert Koch Institute, 2015, p. 77). Researchers, therefore, speak of multifactorial diseases, meaning those with many contributing factors (Kuehni/Latzkin, 2018, p. 525). A clear risk factor for bronchial asthma is pre- and postnatal exposure to tobacco smoke and air pollution. In addition, researchers have also observed that children who have been breastfed in the first months of life are less likely to develop asthma than children who have not been breastfed. One protective effect that has been identified is early exposure to infections, e.g., as communicated by siblings or early visits to daycare centers (Kuehni/Latzkin, 2018, p. 526).
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Chronic obstructive pulmonary disease (COPD) entails a high disease burden and is one of the most common causes of death in Germany after cardiovascular diseases and malignant cancers. COPD is characterized by chronic inflammation of the respiratory tract, which leads to narrowing of the respiratory tract and the destruction of lung tissue. COPD manifests through persistent cough with sputum and a permanent expansion of the pulmonary vesicles. Affected people often complain about shortness of breath, which initially only occurs during exercise. As the disease progresses, it also occurs at rest (Steppuhn/Kuhnert/Scheidt-Nave, 2017, p. 46).

The occurrence of COPD is age-dependent, and the risk of developing it increases from middle age onwards. So far little reliable data has been collected on the prevalence of COPD. It is estimated that almost 6% of people over 40 suffer from COPD, and the incidence differs significantly depending on educational status (Steppuhn/Kuhnert/Scheidt-Nave, 2017, p. 46ff; Kuehni/Latzkin, 2018, p. 527).

Smoking is the main avoidable risk factor for the development of chronic obstructive pulmonary disease (Robert Koch Institute, 2015, p. 469). The risk of developing COPD is determined by the so-called pack years, i.e., the total number of packs of cigarettes smoked over a given number of years. A patient can slow the development of the disease by quitting smoking. Other important risk factors are exposure to dust in certain workplaces, such as in open-pit coal mines, for example. The development of COPD is also associated with growth and development disorders of the lungs. These are mostly due to genetic factors and prenatal influences, such as maternal smoking, but they can also be caused by repeated respiratory infections in early childhood, or exposure to air pollutants or asthma in childhood (Steppuhn/Kuhnert/Scheidt-Nave, 2017, p. 46ff; Kuehni/Latzkin, 2018, p. 527) .


6.5 Musculoskeletal System Disorders
Diseases of the musculoskeletal system (ICD-10: M00–M99) include diseases of the joints, cartilage, and muscles. They are one of the most common causes of health problems. The disease spectrum varies from mild and temporary impairments to severe, chronic disabilities. Musculoskeletal disorders are usually not life-threatening. However, they are usually associated with (severe) pain and significantly limit the scope of action of those affected, which reduces quality of life and productivity. From a clinical and epidemiological point of view, the clinical pictures of back pain, osteoarthritis, osteoporosis, and rheumatoid arthritis are of great importance (Reichenbach, 2018, p. 498f.).

The term back pain describes all pain conditions in the area of the back, regardless of their cause. In most cases, it is not possible to explain the pain as part of a clear clinical picture. Here, clinicians often speak of non-specific back pain. These disease cases can be divided into acute (length of less than one month), subacute (length of less than three









months), and chronic pain states (Reichenbach, 2018, p. 513). Back pain tends to have a high lifetime prevalence. Laut der Deutschen Rückenschmerzstudie 2003/2006 leiden etwa 85 % der Bevölkerung mindestens einmal in ihrem Leben an Rückenschmerzen. Rückenschmerzen nehmen mit zunehmendem Alter zu, wobei Frauen häufiger über Rückenschmerzen klagen als Männer (Robert Koch-Institut 2015, S. 69). 
The risk factors for back pain include mechanical stress at work due to heavy lifting and carrying, awkward postures, and vibrations. In addition, psychosocial factors, such as stress, anxiety, or job dissatisfaction, and unfavorable lifestyle factors, such as obesity and lack of physical activity, also contribute to the development of back pain. Preventive measures should, therefore, start with both behavioral and situational prevention. Behavioral prevention measures include information about the origin and course of back pain as well as physical activity that strengthens the muscles. When it comes to situational prevention, clinicians recommend ergonomic workplace design, training in how to lift and carry loads in a back-friendly way and avoiding monotonous work procedures and bad workplace environments (Robert Koch Institute, 2015, p. 70; Reichenbach, 2018, p. 514).

Osteoarthritis refers to progressive joint failure caused by slow but steady cartilage degradation. The progression of the disease can also affect the surrounding bones, ligaments, capsules, and muscles. Consequences include pain and loss of function in the affected joints, which can result in reduced mobility and impairments in everyday life, including disabilities (Robert Koch Institute, 2015, p. 71). Osteoarthritis is the most common joint disease in adults. Die Lebenszeitprävalenz in Deutschland beträgt gut 20 %, wobei Frauen signifikant häufiger betroffen sind als Männer. 
For both sexes, incidence increases with age. Knee, hip, shoulder, finger, and vertebral joints in particular are often affected. The causes of the development of osteoarthritis are diverse and not fully known. Osteoarthritis can, therefore, only be prevented to a limited extent. The risk factors that can be influenced include joint malpositions that can be corrected surgically, but also obesity and placing excessive loads on the joints as part of work-related tasks, such as in agriculture, for example. Behavioral prevention measures include participating in sporting activities that are gentle on joints, such as cycling, swimming, or hiking, and reducing body weight. In the area of environmental prevention, ergonomic training in the workplace is recommended (Robert Koch Institute, 2015, p. 71; Reichenbach, 2018, p. 516).

Osteoporosis is a term used to describe a skeletal disease characterized by loss of bone mass with a concomitant deterioration in bone structure. This increases the susceptibility of the bone to fracture, so that even minor external injuries can lead to fractures. Vertebral compression fractures, fractures of the femoral neck bone, and wrist fractures occur particularly frequently. Schätzungen zufolge sind zwischen 8 % und 14 % der über 50-jährigen Bevölkerung in Deutschland von Osteoporose betroffen, wobei Frauen wiederum eine signifikant höhere Lebenszeitprävalenz aufweisen als Männer und sich im höheren Alter eine höhere Prävalenz zeigt (Robert Koch-Institut 2015, S. 72). Women tend to be at much higher risk of osteoporosis than men. In addition to having a genetic predisposition and experiencing early menopause, the risk factors for developing this disease also include being underweight, 
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smoking, alcohol consumption, insufficient physical activity, and taking medication that negatively affects bone metabolism (e.g., high-dose glucocorticoids) (Robert Koch Institute, 2015, p. 72; Reichenbach, 2018, p. 518). The most important behavioral prevention measures, therefore, include avoiding being underweight, abstaining from nicotine and alcohol, and improving bone stability. This can be increased through regular physical exercise, receiving sufficient vitamin D (through sun exposure and possibly taking medication) as well as calcium, folic acid, and vitamin B12 (possibly through dietary supplements). If fractures have already occurred, the patient should avoid long-term immobility as a form of tertiary prevention, and physiotherapeutic measures should be started at an early stage (Reichenbach, 2018, p. 518; Robert Koch Institute, 2015, p. 72).

Rheumatoid arthritis is a type of inflammatory joint disease that is caused by a disorder of the immune system. Rheumatoid arthritis is an autoimmune disease. The course is mostly relapsing, and it leads to progressive destruction of the joints, starting in the joints that are furthest from the body (finger and wrist joints, toe and ankle joints, and knee joints). This clinical picture is characterized by swelling of the affected joints, i.e., so-called rheumatic nodules (Robert Koch Institute, 2015, p. 72; Reichenbach, 2018, p. 518). Studien zufolge leiden etwa 2,5 % der 18- bis 79-Jährigen in Deutschland an rheumatoider Arthritis. Frauen sind dabei wiederum häufiger betroffen als Männer. 
The prevalence of rheumatoid arthritis increases with age. The development of rheumatoid arthritis is mainly dependent on genetic predisposition. Accordingly, there are no primary prevention approaches. However, smoking, lack of exercise, and obesity have a negative impact on the course of the disease. Therefore, forms of tertiary prevention include giving up nicotine, increasing physical activity, and reducing weight, which are just as important as taking medication that prevents damage to the structure of the joints (Reichenbach, 2018, p. 518; Robert Koch Institute, 2015, p. 72).


6.6 Costs Associated with the Selected Diseases
In order to establish an idea of the magnitude of direct and indirect costs associated with different diseases, it can be useful to compare them. Hierzu werden Indikatoren und Daten der Gesundheitsberichterstattung des Bundes herangezogen. Dabei ist zu berücksichtigen, dass nicht alle Indikatoren jährlich berechnet werden. Deshalb beziehen sich die Angaben auf unterschiedliche Jahre.

Bei den direkten Kosten werden alle Kosten berücksichtigt, die sich unmittelbar aus der Inanspruchnahme von Gesundheitsleistungen und dem damit verbundenen Ressourcenverbrauch ergeben. Hierzu zählen die Kosten, die bei der Beanspruchung von Leistungen der ambulanten und (teil-)stationären Versorgung in den Bereichen Diagnose, Therapie, Rehabilitation und Pflege anfallen. Zusätzlich kommen die Kosten für die 









Versorgung mit Arzneimitteln und Hilfsmitteln, für die Inanspruchnahme des Rettungsdienstes, des öffentlichen Gesundheitsdienstes sowie Verwaltungskosten der Leistungserbringer hinzu (Robert Koch-Institut 2009, S. 8).

	Direkte Krankheitskosten für ausgewählte Krankheitsbilder

	
	Direkte Krankheitskosten in Deutschland im Jahr 2015
(in Millionen Euro)

	Bezeichnung und ICD-10
	beide Geschlechter
	Männer
	Frauen

	Adipositas und sonstige Überernährung (E65–E68)
	1.099
	411
	688

	Herz-Kreislauf-Erkankungen (I00–I99)
	46.436
	23.907
	22.529

	Bösartige Neubildungen (C00–C97)
	19.915
	10.407
	9.508

	Atemwegserkrankungen (J00–J99)
	16.544
	8.476
	8.068

	Erkrankungen des Bewegungsapparats (M00–M99)
	34.193
	12.568
	21.625

	Psychische Erkrankungen (F00–F99)
	44.372
	16.694
	27.678

	Infektionskrankheiten (A00–B99)
	7.081
	3.689
	3.392

	Alle Diagnosen (A00–Z99)
	338.207
	148.670
	189.537



Neben den direkten Kosten gehen mit Krankheit auch potenzielle Verluste für die Volkswirtschaft einher. Diese sogenannten Indirekten Kosten entstehen durch verfrühte Sterblichkeit, Arbeitsunfähigkeit und der mit Invalidität verbundenen frühzeitigen Verrentung. Wichtige Indikatoren in diesem Zusammenhang sind die Anzahl der potenziell verlorenen Lebensjahre sowie die Anzahl der verlorenen Erwerbstätigkeitsjahre. Zur Berechnung der verlorenen Lebensjahre wird betrachtet, wie viele Jahre eine Person vor dem Alter von 65 Jahren, 70 Jahren bzw. der durchschnittlichen Lebenserwartung verstorben ist. Bei der Berechnung der verlorenen Erwerbstätigkeitsjahre wird der Verlust an potenziellen Erwerbstätigkeitsjahren durch Arbeitsunfähigkeit, Invalidität und Mortalität betrachtet. Bei der Berechnung werden nur Personen im erwerbsfähigen Alter zwischen 15 und 64 Jahren berücksichtigt (Robert Koch-Institut 2009, S. 26ff.). 
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The significant differences between the years of life lost and the years of employment lost indicate that an illness can force a patient to take significant breaks from work or even retire early.

	Indirekte Kosten für ausgewählte Krankheitsbilder

	Bezeichnung und ICD-10
	Verlorene Lebensjahre im Jahr 2016 (Tod unter 65 Jahre, beide Geschlechter)
	Verlorene Erwerbstätigkeitsjahre durch Arbeitsunfähigkeit, Invalidität oder Mortalität im Jahr 2008 (beide Geschlechter)

	Adipositas und sonstige Überernährung (E65–E68)
	10.790
	16.000

	Herz-Kreislauf-Erkrankungen (I00–I99)
	241.277
	382.000

	Bösartige Neubildungen (C00– C97)
	457.165
	492.000

	Atemwegserkrankungen (J00– J99)
	51.591
	271.000

	Erkrankungen des Bewegungsapparats (M00–M99)
	5.407
	506.000

	Psychische Erkrankungen (F00–F99)
	59.658
	763.000

	Infektionskrankheiten (A00– B99)
	27.095
	99.000

	Alle Diagnosen (A00–Z99)
	1.643.386
	4.251.000











Summary

Chronic diseases are long-lasting illnesses that either cannot be cured or only with difficulty, and they require continuous monitoring.

Obesity is a pathological increase in body weight, and, in turn, it represents a risk factor for the development of diseases of the muscular and skeletal system, the cardiovascular system, type 2 diabetes mellitus, and certain cancers.

Cardiovascular diseases represent the most common cause of death in women and men in industrialized nations. In addition to obesity, the main risk factors for these maladies include smoking, lack of exercise, dyslipidemia, high blood pressure, diabetes mellitus, and chronic inflammation.

Malignant cancers are the second most common cause of death after cardiovascular diseases. Risk factors include tobacco consumption, lack of exercise and obesity, excessive consumption of alcohol, red meat, and sausages, and chronic infections. There are early detection measures for tumors of the skin and intestines, breast and cervix in women, and prostate in men.

Respiratory diseases can be both acute and chronic in nature. The chronic forms include bronchial asthma and chronic obstructive pulmonary disease (COPD). Both diseases are accompanied by symptoms such as coughing and shortness of breath. While asthma is relatively easy to control, COPD is a progressive disease that is associated with an increasing destruction of lung tissue, and it is a common cause of death.

In contrast, diseases of the musculoskeletal system, such as back pain, osteoarthritis, osteoporosis, or rheumatoid arthritis, are not life-threatening. However, they are sometimes associated with severe pain and severely restrict the mobility and quality of life of those who suffer from them.

Illness typically comes with a cost. A distinction is drawn between direct and indirect costs. Direct costs include all costs that are directly related to the use of health services. The concept of indirect costs, on the other hand, encompasses the economic losses sustained in the form of early retirement due to illness or mortality.
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Study Goals

After completing this unit, you will understand …

… the importance of not neglecting the aspect of mental health in addition to physical health.
… which mental illnesses can occur in childhood and adolescence.
… which diseases can be classified as affective disorders.
… which addictions are particularly relevant from a public health perspective.
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7. Mental Illness and Addiction


Case Study
At their next meeting, Paul enthusiastically tells Anja about a kindergarten program that focuses on physical movement. Anja listens with interest. She has another topic to share that was new to her since she has had no previous personal experience with chronic diseases. She read about a project whereby long-term unemployed workers are paired with a health coach. The reason for this is that job loss and unemployment often cause high mental stress, which can lead to a lack of drive, social isolation, and reduced self-esteem. This state of mind can, in turn, lead to mental illnesses such as depression or addiction problems. A health coach intends to counteract this by offering talks and psychosocial support. If necessary, additional services are arranged (Wabnitz et al., 2019, p. 93ff.).


7.1 Mental Illness
In addition to physical health, mental health makes a decisive contribution to well-being and high quality of life, and it is an important requirement for an individual’s performance (Robert Koch Institute, 2015, p. 112). There is a wide range of mental disorders (ICD-10: F00–F99) that are detrimental to mental health. Mental illness is usually characterized by abnormal thoughts and emotions, behavioral problems, and problems in social relationships. The description of psychological problems goes back to antiquity. However, over time, perceptions of what constitutes mental illness and what does not have changed in many ways. For example, homosexuality was considered a mental disorder up until the early 1990s. Other diagnoses, such as attention deficit disorder, were only included in the ICD catalog of mental and behavioral disorders at the end of the 1970s. The diagnostic criteria are also subject to change over time. Mental disorders are very stressful for those affected and their families because, in addition to reducing quality of life and performance, they often carry a social stigma and exclusion (Steck/Müller, 2018, p. 528). Mental illness not only makes a significant impact on the lives of those affected, but it also has a measurable economic impact. According to data from the World Health Organization (WHO), mental disorders are the most common causes of illness-related disabilities and early retirement (Robert Koch Institute, 2015, p. 112). Psychische Erkrankungen stellen hinter Erkrankungen des Bewegungsapparats und Atemwegserkrankungen die dritthäufigste Ursache für Fehlzeiten am Arbeitsplatz dar. Dabei ist in den vergangenen Jahren eine starke Zunahme der Krankheitstage aufgrund psychischer Erkrankungen zu verzeichnen; zwischen 2007 und 2017 stieg die Zahl um 67,5 %. Die durchschnittliche Falldauer ist mit 26,1 Krankheitstagen mehr als doppelt so lang wie bei anderen Erkrankungen, bei denen die durchschnittliche Krankheitsdauer 11,8 Tage beträgt. Besonders häufig treten psychisch bedingte Fehlzeiten in den Branchen Gesundheits- und Sozialwesen, Erziehung und Unterricht sowie bei Banken und Versicherungen auf (Meyer/Wenzel/Schenkel 2018, S. 331f.).
 (
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Mental illness is the most common cause of suicide. It is estimated that 65–90% of all suicides are due to a mental illness. Suicides resulting from depression are particularly common (Robert Koch Institute, 2010a, p. 25).


7.2 Mental Illness in Childhood and Adolescence
Laut der KiGGS-Studie zur Kinder- und Jugendgesundheit weisen ca. 23 % der Jungen und knapp 17 % der Mädchen eine psychische Störung auf. Diese sind insbesondere in der Altersgruppe der 7- bis 13-Jährigen stark ausgeprägt. Zudem sind Kinder und Jugendliche aus Familien mit niedrigerem sozioökonomischem Status häufiger betroffen. Dabei zählen Essstörungen zu den häufigsten psychischen Gesundheitsproblemen im Kindes- und Jugendalter. Knapp 22 % aller Kinder und Jugendlichen im Alter zwischen 11 und 17 Jahren weisen entsprechende Symptome auf, wobei Mädchen und dabei insbesondere Migrantinnen häufiger betroffen sind als Jungen (Robert Koch- Institut 2015, S. 117f.). 
Eating disorders diseases, such as anorexia nervosa, bulimia, and binge eating disorder, which is characterized by 


















Peer group 
The term peer group describes a group of people of the same age and status. Young people transitioning through puberty in particular identify very strongly with their peer group.








Hyperactivity This term describes the sudden onset of increased and uncontrolled movements.

periods of increased caloric intake without vomiting as a countermeasure, and obesity. Although these diseases can vary quite widely in their symptoms, they all share the fact that eating habits, which are important for the body, have turned into a health problem, with sometimes considerable somatic, psychological, as well as social consequences. The development of eating disorders is multifactorial and dependent on both external and internal risk factors. External influencing factors include social (e.g., the promotion of slimness as a societal beauty ideal), familial (e.g., overprotective parenting styles, emotional stress caused by family disputes), and also peer group-related variables (e.g., the equation of slimness with attractiveness; over-adaption to Western norms and values). However, there are also internal factors, such as certain personality traits (including a tendency toward anxiety and depressive behavior) and the onset of puberty. Eating disorders are misguided problem-solving behaviors in which the focus is on one’s own body and how it can be manipulated. Due to the severity of the disease and the risk of it developing into a chronic disorder, it is necessary to develop effective prevention concepts. Appropriate measures must be used to detect the disease at an early stage. They should be based on increased efforts to educate young people, parents, pedagogical specialists, and teachers, as well as athletic coaches about the disease, its risk factors, and the damaging effects it has on health (Hölling/Schlack, 2007, p. 749ff.).

Attention Deficit Hyperactivity Disorder (ADHD) is one of the most common behavioral disorders diagnosed in childhood and adolescence. Daten der KiGGS-Studie zeigen auf, dass bei knapp 5 % der Kinder und Jugendlichen in Deutschland im Alter zwischen drei und 17 Jahren ADHS diagnostiziert wurde. Dabei sind Jungen deutlich häufiger betroffen als Mädchen. ADHD has been diagnosed almost twice as often in children from families with low socioeconomic status than in children from families with higher socioeconomic status (Robert Koch Institute, 2015, p. 118). ADHD can manifest in symptoms such as inattention, hyperactivity, and increased impulsivity (Tischler et al., 2010, p. 25; Schlack et al., 2007, p. 827). ADHD affects multiple aspects of child development as well as social, cognitive, and emotional functioning, and it is associated with an increased risk of accidents and injuries. Children with ADHD have trouble forming lasting friendships and relationships. Since they are easily distracted, their academic performance often falls short of their actual ability at school (Schlack et al., 2007, p. 827). ADHD is a chronic disease, with symptoms that change, attenuate, or shift as the person grows older (Tischler et al., 2010, p. 25; Schlack et al., 2007, p. 828). Inattentiveness in adulthood manifests, for example, in poor time management or a tendency to avoid tasks that require increased concentration. In childhood, on the other hand, an inability to pay attention or to listen are the primary symptoms. Hyperactivity in children manifests itself in restlessness and excessive running. In adults, however, these symptoms shift to non-stop work and a sense of inner restlessness. Increased impulsivity in adulthood no longer manifests in the tendency to burst out with answers, for example, but by low frustration tolerance and a tendency to make hasty decisions. Overall, the biggest problem in adulthood for those affected is that their everyday lives lack basic structure and
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ADHD Symptoms in Childhood/Adolescence in Comparison with Adulthood
Symptoms according to the DSM-
IV
Symptoms in
 adulthood
Inattentiveness
Difficulty paying 
attention
Inability to 
listen
Difficult
y
 completing tasks
Lack of 
organizational abilities
Loss of important items and documents
Lack of focus and 
forgetfulness
Poor 
time management skills
Difficult
y
 starting and completing tasks, switching to other tasks, and concentrating on several things at once
Procrastination
Avoiding tasks that require concentration and increased attention
Adaptive behavior (delegating to others, specializing in a niche profession, 
etc.)
Hyperactivity
Restlessness,
 fidgeting
Inability to sit 
still
Excessive running and 
climbing
Inability to play and work quietly
Always “on the go,” as though driven
Excessive 
talking
Adaptive behavior (non-stop work, performance of many activities at work and during leisure hours)
Stress on family life due to constant restlessness
Avoidance of sedentary work and situations because they are perceived as boring
Symptoms tend to be more emotional than behavioral (restlessness)
Impulsivity
)organization. This makes it difficult to pursue and achieve personal and professional goals, and it can lead to a fundamental dissatisfaction with life. In many cases, ADHD in adulthood is accompanied by comorbidities such as depressive symptoms (Tischler et al., 2010, p. 24, p. 30).	Comment by Anne Pabel: In the table below, it might be helpful to update the criteria to the latest version of the DSM.

Impulsivity 
This term indicates a tendency react rashly to external stimuli.
In most cases, the person fails to think through the consequences of their reaction either for themselves or for others.









	Symptoms according to the DSM-IV
	Symptoms in adulthood

	· Tendency to blurt out answers
· Inability to wait for their turn
· Tendency to disturb and interrupt others
	· Low tolerance for frustration (over-willingness to quit, end relationships, lose temper, and drive too fast)
· Tendency to make hasty decisions
· Willingness to interrupt others and their activities



The connections between risk factors that contribute to the development of ADHD have not yet been conclusively understood. However, a multifactorial genesis is assumed, whereby the genetic predisposition is by far the most important factor. There are also environmental factors such as psychosocial and educational conditions. Genetically predisposed children can compensate for this disposition to a certain extent through targeted support. Yet, children with a low genetic risk who grow up under unfavorable living conditions (lack of health-promoting behavior, little social support, and few economic resources) are also at risk of developing ADHD (Schlack et al., 2007, p. 827, p. 833). Due to the significance of genetic factors, the options for primary prevention are limited. Therefore, both secondary (early detection and early support) and tertiary prevention measures (multimodal therapy with psychosocial, educational, psychotherapeutic, and drug measures) are of great importance in order to minimize the consequences of ADHD for personal, social, and educational development (Schlack et al., 2007, p. 834).


7.3 Affective Disorders


Affective disorders These describe changes in mood that have pathological
dimensions.

The term affective disorders classifies all pathological changes in mood. The most common affective disorder is depression, which manifests in low mood, reduced self-esteem, listlessness, and loss of interest in life. Accompanying symptoms often include sleep disorders, tiredness, loss of appetite, and concentration problems. Mania is also an affective disorder. It is characterized by a highly euphoric mood as well as severe irritability in some cases. Finally, those with bipolar mood disorder alternate between depressive and manic phases (Steck/Müller, 2018, p. 527; Robert Koch Institute, 2015, p. 114).

The clinical picture of depression will be discussed in more detail below. Due to its frequency, complications, and consequences, depression represents the group of diseases that burdens society the most (Robert Koch Institute, 2010a, p. 7). Depending on the duration and intensity of the symptoms, a distinction is made between a temporary depressive mood that does not require therapy and clinical depression. In most cases, sufferers experience several depressive episodes in the course of their lives
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with long symptom-free intervals between these episodes. Depression and depressive disorders are often the result of other mental or physical illnesses (such as ADHD, cancer, or addiction), chronic stress, or drastic life events. Laut der DEGS1-Studie zur Gesundheit Erwachsener in Deutschland liegt die 12-Monats-Prävalenz, also der Anteil der Deutschen, bei denen innerhalb eines Jahres eine Depression diagnostiziert wird, bei Frauen bei gut 13 % und bei Männern bei 6 %. Untersucht wurden dabei Personen im Alter von 18 bis 64 Jahren. 
The etiology of the disease is multifactorial and results from the interaction of genetic, neurobiological, psychosocial, and personality factors. From a neurobiological point of view, the changed function of messenger substances in the brain and hormonal changes have been discussed as underlying causes of depression. Psychosocial stress in particular includes the loss of a partner or job, negative life experiences combined with a lack of control, overburdening of roles (e.g., providing care as a mother), chronic stress, or poverty. Betrachtet man die Persönlichkeitsmerkmale, so ist zu beobachten, dass insbesondere der Typus melancholicus zu Depressionen neigt. Dieser Typus beschreibt Personen, die großen Wert auf Ordentlichkeit und Ordnung legen, ein hohes Pflichtbewusstsein aufweisen und sehr gewissenhaft sind (Robert Koch-Institut 2015, S. 114; Robert Koch-Institut 2010a, S. 15ff.). 
Depression significantly impairs a person’s ability to perform in their professional and private lives, resulting in frequent absences from work and early retirement (Robert Koch Institute, 2015, p. 114; Robert Koch Institute, 2010a, p. 24f.). The focus of primary prevention of depression is on promoting and strengthening resilience. The term resilience describes an individual’s ability to successfully cope with stressful life situations. In the area of secondary prevention, the focus is on recognizing and treating depression at an early stage in order to avoid suicidal ideation. Public outreach plays a key role in this regard. The task is to lift the taboo surrounding depression and raise awareness that while depression can affect everyone, it is treatable (Robert Koch Institute, 2010a, p. 32f.).


7.4 Addiction Disorders
Addiction disorders are characterized by a desire to consume a substance. These can be legal substances, such as alcohol or tobacco, or illegal substances such as cannabis, amphetamines, cocaine, or opiates. An addiction disorder occurs when a reduction in the consumed dose leads to withdrawal symptoms. The factors that contribute to the development of an addiction disorder have not yet been conclusively understood. In addition to access to the respective substance, genetic factors along with personality traits and people’s living conditions play a role (Steck/Müller, 2018, p. 536).

From a public health perspective, alcohol and tobacco dependency are among the addiction disorders that must be addressed in particular. In Deutschland sind ca. 2 % der Frauen und über 6 % der Männer alkoholabhängig.. Alcohol dependence is associated with a significantly reduced life expectancy, a greater likelihood of being incapacitated to work,









and a higher risk of accidents, aggressiveness, and violence. Not only alcoholism but also excessive and frequent alcohol consumption poses a health risk. A large number of diseases are causally related to excessive alcohol consumption. These include inflammation of the pancreas and gastric mucosa, cirrhosis of the liver, damage to the brain, and various cancers such as malignant tumors in the oral cavity and pharynx, esophagus, intestine, breast, or liver. Risky alcohol consumption is defined as an average daily consumption of pure alcohol in excess of 24g for men and 12g for women (Robert Koch Institute, 2015, p. 114, p. 223). Alcohol is a strong cell toxin that can cause irreparable cell damage, especially in adolescents (Robert Koch Institute, 2015, p. 225). To avoid alcohol consumption that damages health, various campaigns have been launched, which are aimed at young people in particular, but also at adults. Hier sind beispielsweise die nationale „Aktionswoche Alkohol” der deutschen Hauptstelle für Suchtfragen (DHS) oder die Kampagnen „Alkohol? Kenn dein Limit” oder „Null Alkohol – voll Power” der Bundeszentrale für gesundheitliche Aufklärung (BZgA) zu nennen. Diese Kampagnen haben das Ziel, die Öffentlichkeit für die gesundheitlichen und sozialen Folgen eines übermäßigen Alkoholkonsums zu sensibilisieren, eine kritische Einstellung gegenüber Alkohol zu fördern und bei Kindern und Jugendlichen den Einstieg in den Alkoholkonsum hinauszuzögern. Betrachtet man die Rahmenbedingungen zur Eindämmung des Alkoholkonsums, so zeigt sich, dass in Deutschland im europäischen Ver- gleich gesetzliche und politische Regelungen wie Alters- und Verkaufsbeschränkungen, Werbeverbote oder höhere Besteuerungen von Alkohol weniger restriktiv gehandhabt werden (Robert Koch-Institut 2015, S. 227f.).

Smoking is a major health risk in industrialized nations and the leading cause of premature death. Smoking is considered to be either the sole cause or at least one of the causes of many diseases, including cardiovascular and respiratory diseases and malignant tumors. Both active consumption of tobacco products and passive smoking pose a health hazard (Robert Koch Institute, 2015, p. 218). In Deutschland rauchen von den über 15-Jährigen 20 % der Frauen und 29 % der Männer, wobei das Rauchen vor allem im jungen und mittleren Erwachsenenalter stark verbreitet ist. Ab 60 Jahren lässt sich ein deutlicher Rückgang der Raucherprävalenz in der Bevölkerung beobachten. The prevalence of smoking tends to decrease with age. This is because many people quit smoking or die from tobacco-related diseases. There is a clear connection between smoking behavior and socioeconomic status: Women and men with a low socioeconomic status smoke about twice as often as members of higher social status groups (Robert Koch Institute, 2015, p. 218ff.). If one looks at smoking prevalence over time, there is a noticeable decline in the proportion of smokers in both adolescence and adulthood. Health policy measures aimed at smoking prevention have likely made a significant contribution to this. In recent years, certain countries have increased their taxes on tobacco, making smoking more expensive. Moreover, the age at which tobacco products can be purchased and consumed has been raised (Robert Koch Institute, 2015, p. 218ff.).
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Summary
 (
Mental health impairments affect individual quality of life and productivity and are a major cause of workplace absenteeism and early retirement.
Mental illnesses can occur as early as childhood and adolescence, and these affect people well into adulthood. From a public health perspective, eating disorders, such as anorexia, bulimia, or binge eating, as well as behavioral problems, such as attention deficit hyperactivity disorder (ADHD), are of particular relevance.
The term affective disorder is a classifier for all pathological changes in mood. The most common affective disorder is depression. It is characterized by 
a low 
mood, reduced self-esteem, listlessness, and loss of interest.
Addiction disorders include alcohol, tobacco, and drug addiction. Those who are addicted experience an irresistible desire to consume 
a particular 
substance. From a public health point of view, alcohol and tobacco dependency are particularly pressing issues due to their high 
prevalence.
)
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Study Goals

After completing this unit, you will understand …

… which factors facilitate and slow the spread of infectious diseases.
… why certain infectious diseases are subject to a legal reporting obligation.
… the importance of fighting the stigmatization of and discrimination against those infected with HIV.
… the term nosocomial infections.
… the existing preventive measures against infectious diseases.
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8. Infectious Diseases


Case Study
Nachdem sich Paul mit verschiedenen Public-Health-Themen auseinandergesetzt hat, beschließt er, selbst an einem Gesundheits-Check-up teilzunehmen, der von den gesetzlichen Krankenkassen alle zwei Jahre für Versicherte ab dem 35. Lebensjahr angeboten wird. Hierzu sucht er seinen langjährigen Hausarzt auf. Nach der Untersuchung weist der Arzt ihn darauf hin, dass er seine Schutzimpfung gegen Tetanus, Diphterie und Keuchhusten auffrischen müsste. Paul ist überrascht, da er seinen Impfpass noch gar nicht aus dem Rucksack geholt hat. Der Arzt schmunzelt über Pauls verdutztes Gesicht und dreht seinen Computermonitor so, dass Paul einen Blick darauf werfen kann. Seit wenigen Monaten verfügt die Praxis über ein elektronisches Impfmanagementsystem, in dem alle Impfdaten der Patienten und die verwendeten Impfstoffe ein- gepflegt sind (Schelling/Torvaldsson/Sanftenberg 2019, S. 433ff.). In Pauls Fall hat das System soeben eine automatische Erinnerung generiert. Paul findet das elektronische Impfmanagementsystem gut, da so höhere Impfquoten erzielt werden können und die Ausbreitung von Infektionskrankheiten eingedämmt werden kann.


8.1 Infectious Diseases and Modes of Transmission
Infectious diseases (as defined in ICD-10: A00–B99: Specific infectious and parasitic diseases) represent a group of diseases caused by microorganisms that enter and multiply in the human body. Infectious diseases are most commonly caused by viruses and bacteria, and more rarely by protozoa, fungi, and worms that use humans as hosts. Children, the elderly, and people with weakened immune systems are at increased risk of contracting infectious diseases. As a result of improved living conditions, personal hygiene, vaccinations, and the availability of antibiotics, many infectious diseases have been suppressed in the developed world. The successful fight against infectious diseases has fueled hopes of eradicating these diseases completely. However, many pathogens reappear in a modified form, and an increasing number of these pathogens are becoming resistant to the antibiotics that could combat them in principle. In addition, there are new pathogens, such as HIV, which first appeared in the 1980s, or SARS (Severe Acute Respiratory Syndrome) in 2003. In light of increasing global mobility (travel and migration flows) and the global food trade, a new infectious disease can spread worldwide within a very short time (Robert Koch Institute, 2015, p. 84ff.; Wandeler et al., 2018, p. 571).
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A characteristic feature of infectious diseases is their transmissibility, whereby infection is only possible during the pathogen excretion period. In order to obtain a better understanding, we should discuss the different stages of an infectious disease in more detail at this point: At the beginning of an infection, a person is infected by coming into contact with the pathogen. Once the pathogen has entered the body, it multiplies there. However, it usually takes some time before the first symptoms of the disease appear. This time interval between infection and manifestation of the disease is called the incubation period. The term “disease” is used to refer to the period during which symptoms are present. In most cases, the main pathogen excretion period also correlates with the disease phase. Depending on the pathogen, however, infection is still possible before the first symptoms of the disease manifest or after the symptoms have subsided. In addition, infectious diseases may also be asymptomatic,
i.e., the infected person does not display any symptoms of the disease. The infected person is thus unaware of the infection, but they can still spread the pathogen. The disease period is usually followed by the pathogen elimination phase, in which the body’s immune system (possibly supported by therapy) renders the pathogen harmless (Wandeler et al., 2018, p. 550f.).

A distinction is made between the horizontal and vertical modes of pathogen transmission. Horizontal transmission refers to transmission within a host population, while vertical transmission refers to transmission to the next generation, e.g., from a mother to an unborn child. A distinction can be made between direct and indirect transmission paths. Direct transmission includes, for example, transmission via physical contact (especially shaking hands) or droplets. Indirect paths of pathogen transmission occur via objects, such as doorknobs or toys, the soil, or insects, for example (Wandeler et al., 2018, p. 552).








Incubation period
The incubation period is the period of time between infection with a pathogen and the onset of the disease.









8.2 Reporting Systems and the Legal Basis for Monitoring Infectious Diseases
The aim of healthcare monitoring systems is the continuous and systematic collection and analysis of data on a population’s health situation. This is intended to identify changes in the incidence rates and to plan, implement, evaluate, and adapt appropriate public health measures. There are several national and international reporting and information systems for monitoring infectious diseases. Die zentrale Einrichtung zur Krankheitsüberwachung und -prävention ist in Deutschland das Robert Koch-Institut. 
At an international level, the World Health Organization (WHO) operates the Global Influenza Surveillance Network. This network monitors the circulating subtypes of the influenza virus. Informed predictions about the composition of next season’s influenza vaccine are based on the collected data. At a European level, the European Center for Disease Control (ECDC) based in Stockholm should be mentioned (Wandeler et al., 2018, p. 558ff.). There is a legal obligation to report many infectious diseases. International Health Regulations set the guidelines for this reporting at an international level. These prescribe international reporting obligations for diseases, such as smallpox, poliomyelitis, or SARS, and they also allow the WHO to adopt additional specifications for the monitoring and control of situations that pose a risk to public health. In Germany, for example, the Infection Protection Act (IfSG) regulates which diseases (§ 6 IfSG) or pathogens (§ 7 IfSG) must be reported, who is obliged to report (§ 8 IfSG), and how the report should be filed (§ 11 IfSG). (Wandeler et al., 2018, p. 559ff.).	Comment by Translator: I do not know if the client would like to omit this text since it deals with Germany. Personally speaking, I think a few of these examples would still be interesting to an international audience, if only for sake of comparison.



Epidemic The term epidemic describes a disease that becomes widespread during a certain time and in a certain place.

Contagiousness  Contagiousness measures the transmissibility of a pathogen.

An essential goal of the existing reporting and information systems for infectious diseases is the early detection of an epidemic. During such an epidemic, an increase in new cases occurs during a certain period of time and in a region beyond the defined expected value. If several continents are affected by an epidemic, it is called a pandemic. In particular, pathogens with a high level of contagiousness can lead to an epidemic. In order to stop the spread of an epidemic and its course, it is crucial to identify the pathogen, source, and mode of transmission as quickly as possible (Wandeler et al., 2018, p. 553ff.). To this end, all notifiable illnesses must be reported within a specified period using the prescribed form. Der reguläre Meldeweg sieht dabei die Meldung an das zuständige Gesundheitsamt vor. Von dort wird die Meldung über die zuständige Landesbehörde an das Robert Koch-Institut weitergeleitet. Die Länge des Zeitintervalls und damit die Dringlichkeit der Meldung richten sich nach dem Risikopotenzial der Erkrankung sowie der Notwendigkeit und der Möglichkeit, sofortige Maßnahmen zu ergreifen. Sie variiert zwischen 24 Stunden und zwei Wochen. Bei einigen Infektionskrankheiten ist eine Meldepflicht z. B. aufgrund der großen Fallzahl nicht zweckmäßig. Dies trifft beispielsweise auf Influenzaerkrankungen zu. Hier wird die Inzidenz und deren zeitliche Veränderung anhand einer repräsentativen Stichprobe, d. h. über ein sogenanntes Sentinella-System (engl. „sentinel”: Wächter), erhoben. Als Beispiel hierfür kann das 
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„GrippeWeb” des Robert Koch-Instituts angeführt werden, bei dem Daten zu akuten Atem- wegserkrankungen direkt aus der Bevölkerung gesammelt und durch Daten zur Versorgung in niedergelassenen Praxen ergänzt werden. Erwähnenswert ist auch das flächendeckende System zur Überwachung von Antibiotika-Resistenzen, die sogenannte Antibiotika-Resistenz-Surveillance (ARS), das sowohl Daten aus dem stationären als auch aus dem ambulanten Routinebetrieb erhebt und laborgestützt analysiert. Dieses System ermöglicht, räumliche Unterschiede und strukturelle Merkmale beim Auftreten von Antibiotika-Resistenzen zu ermitteln (Wandeler et al. 2018, S. 563f.).


8.3 HIV/AIDS
The abbreviation HIV stands for the human immunodeficiency virus. HIV is transmitted through blood, semen, vaginal fluid, as well as breast milk. Acute HIV infection is usually accompanied by temporary flu-like symptoms. This is followed by a latency period during which the virus multiplies in the body without causing any symptoms. The infection develops into AIDS (Acquired Immune Deficiency Syndrome) when the immune system becomes severely compromised. As a result of the weakened immune system, other pathogens can easily cause other diseases. Pneumonia or inflammations in the brain are very common and can often lead to the death. Thanks to improved therapy options, the period between infection with HIV and the manifestation of AIDS has lengthened considerably in recent years. Therefore, most people with HIV have an almost normal life expectancy. This shows in the fact that fewer people die from HIV infection and its consequences each year than become newly infected. HIV-Infektionen müssen laut Infektionsgesetz direkt an das Robert Koch-Institut gemeldet werden, wobei die Meldung anonym, also ohne Angabe des Namens der infizierten Person, erfolgt. Die Zahl der Neuinfektionen ist seit der Entdeckung des HI-Virus im Jahr 1983 deutlich gesunken und beläuft sich jährlich auf etwa 3.000 HIV-Neuinfektionen. Auf Männer entfallen gut 80 % der Fälle. Etwa 70 % der Neudiagnosen sind bei Männern zu verzeichnen, die Sex mit Männern haben (MSM), 24 % sind zurückzuführen auf heterosexuelle Kontakte und rund 4 % auf den gemeinsamen Gebrauch von Spritzen bei Drogenabhängigen (Robert Koch-Institut 2015, S. 86f.).

Da HIV/Aids alle Bevölkerungsgruppen betreffen kann, wurde in Deutschland eine umfassende nationale Kampagne mit dem Titel „Gib Aids keine Chance” konzipiert. Diese richtet sich mit Aufklärungs- und Lernangeboten zu Ansteckungsrisiken und Schutzmöglichkeiten (z. B. Verwendung von Kondomen beim Geschlechtsverkehr) an verschiedene Teilzielgruppen und will HIV-Neuinfektionen sowie einer Stigmatisierung und Diskriminierung Betroffener entgegenwirken (Pott 2007, S. 422f.). 
Public outreach efforts are of great importance for those with the disease since they are more likely to be affected by discrimination in everyday life than by the HIV infection itself. Many HIV-positive people are subject to slander, insults, or even physical assault. This can result in social withdrawal, reduced self-esteem, and psychological problems (Mrusek, 2018). Zur Erreichung der Ziele bedient sich die Kampagne eines breiten Methoden- mix aus Massenkommunikation über Radio-, TV- und Kinospots, 









Informationsbereitstellung im Internet und gedruckten Broschüren, persönlicher Kommunikation im Rahmen von Mitmach-Parcours oder Wanderausstellungen sowie des Angebots von telefonischer (und damit anonymer) Beratung.
[image: ]


Indicators These are observable characteristics that can be used to assess the degree of goal
achievement.
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	Zeitlich gestaffeltes Indikatorensystem zur Evaluation der HIV/Aids-Präventionskampagne

	Früh
	· Zugang zu Informationen
· Nutzung von Präventionsangeboten
· Kommunikation über HIV/Aids
· eigene Absicht zu präventivem Handeln
· Einschätzung der Einstellung des Sexualpartners
· Verfügbarkeit von Kondomen

	Mittlere Zeitebene
	· Kondom-Verkaufszahlen
· sexuelles Verhalten (erhöhtes Risiko)
· Kondomnutzung

	Spät
	· Epidemiologie anderer sexuell übertragbarer Krank- heiten
· HIV-Epidemiologie
· Aids-Epidemiologie


Im Bereich der Übertragung des HI-Virus bei intravenös Drogenabhängigen besteht ein weiterer Präventionsansatz in der Bereitstellung steriler Spritzen und Kanülen. Für den Fall, dass der Einsatz von Kondomen aufgrund von Kinderwunsch oder emotionaler Barrieren abgelehnt wird, besteht die Möglichkeit, dass die Sexualpartner vor dem sexuellen Kontakt einen HIV-Test durchführen (Marcus 2007, S. 414). Schutz vor einer Ansteckung mit dem HI-Virus bietet darüber hinaus die sogenannte Prä-Expositions- Prophylaxe (HIV-PrEP). Damit wird die Vorsorge vor einem Risikokontakt bezeichnet. Hierzu nehmen HIV-negative Personen täglich vor oder nach sexuellen Kontakten ein HIV-Medikament ein. Dieses hindert den Virus daran, sich im Körper zu vermehren und bietet somit Schutz vor einer HIV-Infektion (Deutsche Aidshilfe 2019).









8.4 Nosocomial Infections


Nosocomial infections Nosocomial infections are infections that patients acquire in the course of receiving medical or nursing care.









Multi-resistant
bacteria 
These bacteria are resistant to multiple antibiotics and are, therefore, very difficult to combat.

Nosocomial infections (from the Greek “nósos”: disease, and “komein”: to care for) are infections that individuals contract in connection with receiving medical care in hospitals, outpatient practices, or nursing facilities (Robert Koch Institute, 2015, p. 91). They are defined as infections that were not yet manifest when the patient was admitted to or visited the particular facility, but are diagnosed more than 48 hours later. Nosocomial infections endanger patient safety and the success of treatment outcomes. As a result of nosocomial infections, (extended) hospital stays can be necessary. This results in additional treatment costs and other costs that impact society due to absence from work, disability, and death (Wandeler et al., 2018, p. 577ff.).

In Deutschland infizieren sich schätzungsweise jährlich 400.000 bis 600.000 Patienten mit Erregern im Krankenhaus. Ca. 10.000 bis 15.000 Personen sterben daran. Hochrechnungen der Deutschen Gesellschaft für Krankenhaushygiene e. V. zufolge ist sogar von deutlich höheren Zahlen auszugehen. Besonders häufig treten chirurgische Wundinfektionen, Harnwegsinfekte, Sepsis (Blutvergiftung), Bakteriämie (Auftreten einer sehr großen Anzahl von Bakterien im Blut) und Pneumonien (Lungenentzündungen) auf (Wandeler et al. 2018, S. 579). Most nosocomial infections are caused by bacteria. Infections caused by multi-resistant bacteria that no longer respond to antibiotic treatment pose a particular problem. In industrialized nations, pathogens that lead to a nosocomial infection very often originate from the patient’s own bacterial flora. These bacteria enter the patient’s body during invasive procedures, such as ventilation or catheterization. In contrast, other sources, such as contaminated objects, surfaces, food, or water, are less likely to be a source of nosocomial infection. The risk of nosocomial infections depends on endogenous and exogenous factors. Endogenous risk factors include pre-existing conditions, in particular diseases that are associated with a compromised immune system, obesity, and consumption of addictive substances. Exogenous risk factors are associated with treatment measures that can, for example, reduce the body’s own defenses against infections or when poor hygiene was used (Robert Koch Institute, 2015, p. 92; Wandeler et al., 2018, p. 579ff.). It is assumed that around 20-30% of nosocomial infections could be avoidable. Important preventive measures include increased hand washing, education and training for all staff at healthcare and nursing facilities, and an adequate staffing ratio. Careful use of antibiotics can help ensure that the number of multi-resistant pathogens does not continue to increase. Overuse of antibiotics can cause bacteria to increase their resistance. It is, therefore, important to determine the specific cases where antibiotics are absolutely necessary. For example, antibiotics do not help counter viral infections and should not be used indiscriminately in livestock fattening. Es besteht zudem eine Meldepflicht für Krankenhausinfektionen. Diese werden über die Landesstellen der Gesundheitsämter an das Robert Koch-Institut
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gemeldet, sodass eine fachliche Beratung der Einrichtung erfolgen kann und bei erhöhtem Aufkommen von Infektionen frühzeitig eine Warnung ausgesprochen werden kann (Robert Koch-Institut 2015, S. 92).


8.5 Vaccinations and Other Preventive Measures


Vaccinations are the key measures used to eradicate, or at least contain, infectious diseases. A distinction is made between active and passive immunization. With active immunization, weakened live pathogens are administered, which produce an active immune response, i.e., the formation of antibodies. Due to the body’s own memory cells, the body can quickly start producing suitable antibodies in the event of an actual infection. In the case of passive immunization, on the other hand, ready-made antibodies are injected, which, however, only have a short-term effect and are much more expensive to produce since they are derived from the blood serum of foreign organisms such as from horses, for example (Wandeler et al., 2018, p. 588ff.).

In Deutschland spricht die ständige Impfkommission (STIKO) Impfempfehlungen aus, auf deren Grundlage ein Impfkalender erstellt wird. Dieser führt auf, welche Impfung in welchem Alter empfehlenswert ist. So wird im Säuglingsalter z. B. eine Grundimmunisierung gegen Tetanus, Diphterie, Keuchhusten, Kinderlähmung, Hepatitis B, Hib, Pneumokokken und Rotaviren empfohlen. Im Kleinkindalter legt der Impfkalender die Grundimmunisierung gegen Meningokokken, Masern, Mumps, Röteln und Windpocken nahe. Erwachsenen ab 60 Jahren wird hingegen eine jährliche Impfung gegen Grippe empfohlen. Bei den Impfungen unterscheidet man zwischen Standard- oder auch Routineimpfungen und indikationsbezogenen Impfungen. Standard-/Routineimpfungen empfehlen sich für die gesamte Bevölkerung. Indikationsbezogene Impfungen werden hingegen nur Personen nahegelegt, die ein erhöhtes Expositionsrisiko haben, bei denen zu befürchten ist, dass eine Infektion einen schwerwiegenden Verlauf nehmen würde oder die eine Infektion auf besonders gefährdete Personengruppen übertragen könnten. Als Beispiel lässt sich hier die FSME-Impfung (Frühsommer-Meningoenzephalitis) in FSME-Risikogebieten anführen oder die Influenzaimpfung für Personen ab 60 Jahren bzw. bei Personen, die im Krankenhaus arbeiten und Patientenkontakt haben. Voraussetzung für die Empfehlung eines Impfstoffes sind dessen Wirksamkeit, Sicherheit und Kosten-Nutzen-Effizienz (Wandeler et al. 2018, S. 589f.).



Immunization
Immunization refers to the intentional induction of immunity, i.e., the process by which the body is made insusceptible to certain pathogens.
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Herd immunity You often hear the term herd immunity in discussions about certain groups of people who cannot be vaccinated themselves (e.g., babies). They depend on the people around
them being vaccinated to protect them from 
infection.

The goal of active vaccination at an individual level is to achieve protection against a pathogen that is as long-lasting as possible. At a population level, there is also the effect that with increasing vaccination coverage, i.e., an increasing proportion of vaccinated people in the population, the transmission dynamics of the pathogen weaken. Here, researchers use the term herd immunity (Wandeler et al., 2018, p. 591ff.). Thus, one’s own vaccination protection also contributes to the protection of society.

In the case of active immunization, vaccination can use live or inactivated vaccines. Live vaccines, which are used, for example, to vaccinate against measles, mumps, rubella, or chickenpox, contain small amounts of the pathogen, which is capable of reproduction but so attenuated that it does not trigger the disease. Occasionally, however, the vaccination can lead to mild vaccine-associated illness, as is the case with vaccination-induced measles. These manifest as a mild, measles-like rash that may appear sometime after the vaccination but is not contagious. In the case of inactivated vaccines, dead pathogens that can no longer multiply in either the whole body or just parts of it are administered. The immune system recognizes these as foreign bodies and stimulates the formation of antibodies.
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Inactivated vaccines are used for vaccinations against diphtheria, hepatitis B, polio, whooping cough, or tetanus, for example (Bundeszentrale für gesundheitliche Aufklärung, 2019).	Comment by Anne Pabel: Consider translating the source name. Suggestion: Federal Agency for Health Education

Unfortunately, suitable vaccines are not available for all infectious diseases. In addition, not all people think favorably of vaccinations, as they reject them due to the reported cases of vaccination complications, severe vaccination reactions, or lack of vaccination effectiveness. For these reasons, chemo- and exposure prophylaxis are also of great importance. In chemoprophylaxis, an antimicrobial substance is administered prophylactically to prevent infectious disease or the spread of disease. A typical example is taking tablets for malaria prophylaxis before traveling to an area at risk of malaria. Perioperative antibiotic prophylaxis, i.e., the administration of an antibiotic shortly before an operation to prevent surgical wound infections, is also common. The antibiotic is intended to reduce the bacterial load around the wound area and thus the risk of wound infection. In addition, chemoprophylaxis is also used in patients with a weakened immune system (e.g., in people infected with HIV or those with transplanted organs) in order to avoid so-called opportunistic infections. These are infections with pathogens that do not normally cause any symptoms in healthy people. The term exposure prophylaxis includes all non-drug preventive measures that reduce the probability of exposure to a pathogen and thus the risk of infection. The most important of these measures is washing hands before meals, after going to the bathroom, and after contact with dirty and possibly contaminated objects and food. In healthcare facilities, hand disinfection is also of great importance along with the wearing of gloves, mouth and nose protection, and protective clothing. Another measure is patient isolation. This occurs in the case of epidemics that are dangerous to the public, such as smallpox, pneumonic plague, inhalational anthrax, or hemorrhagic fever. These patients are treated in special competence centers that have trained staff and utilize a system of airlocks and preparation and decontamination rooms. If it is suspected that a patient is suffering from a particular infectious disease or is a carrier of a pathogen, temporary and precautionary isolation can be considered. The duration of this temporary quarantine depends on the incubation period of the suspected illness. Another preventive measure is social distancing. This includes the cancellation of major events or temporary school closures to prevent the spread of an infectious disease (Wandeler et al., 2018, p. 593ff.).


Summary
 (
The term infectious diseases covers diseases that spread through the transmission of pathogens. Improved hygiene measures, increased food and water quality, 
availability
)










of vaccines and antibiotics, and better living conditions have led to the suppression of many infectious diseases. However, due to the adaptation and mutation of pathogens, changed risk behavior, as well as increased international mobility and global change, there has been a resurgence in certain infectious diseases.

Um Veränderungen bei den Neuerkrankungsraten schnell erkennen und zielgerichtete Gegenmaßnahmen zur Verhinderung einer Epidemie ergreifen zu können, besteht eine gesetzliche Meldepflicht für bestimmte Infektionskrankheiten. Diese müssen in der Regel binnen 24 Stunden an das das Gesundheitsamt und von dort über die zuständige Landesbehörde an das Robert Koch-Institut gemeldet werden.

Thanks to innovative forms of therapy, people who have become infected with HIV have an almost normal life expectancy and can enjoy a high quality of life. However, they encounter societal stigma and discrimination that can lead to psychological problems.

The term nosocomial infections refers to infections that are contracted during a stay in a healthcare or nursing facility. Infections with multi-resistant bacteria that no longer respond to treatment with antibiotics are particularly problematic.

Vaccines, chemoprophylaxis, and exposure prophylaxis can also help protect against infectious diseases. Vaccinations are the most important available measure to eradicate or at least contain infectious diseases. Chemoprophylaxis offers event-related protection through the preventive administration of medication. Personal hygiene, isolation, quarantine measures, as well as the avoidance of large crowds of people in a confined space are all examples of exposure prophylaxis.
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