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1  
PUBLIC HEALTH  

 AND PREVENTIVE MEDICINE

Public health is a scientific field focused on population health . It attempts to extend life 
expectancy and improve the quality of life of individuals and populations . Its method-
ology includes an analysis of the population health, exploring the most common and the 
most severe risk factors that impact human health. These include not only environmental and 
occupational conditions but also genetic factors and lifestyle. The outputs of public health 
are translated into interventions in social and health policies, but their quality and effect 
depend greatly on the economic and technical development and possibilities of the country. 
In developing countries, the lower life expectancy is caused by a very high mortality rate of 
infectious diseases, which are in turn a result of insufficient personal hygiene, problems with 
drinking water and food resources, and an absent system of vaccination. In developed coun-
tries, new risk factors are present, especially lifestyle ones – excessive mental load (leading 
to stress responses), reduction of physical activity, high availability of processed food and an 
imbalance of main nutrients. Environmental problems influencing health of populations have 
also been changing and have gained new attributes in terms of speed, quantity, and quality of 
pollution. To sum up, public health looks for factors that can be influenced, studies them, and 
uses interventions to impact health of populations. Its tools are epidemiological methods, and, 
with the development of technologies and scientific discoveries, new preventive instruments 
become available to it. 

Preventive medicine in a narrow sense deals with an individual consumer of health care 
(primary, secondary, and tertiary prevention) provided by the health-care sector. Apart from 
social and health-care interventions, various medical specialties are also of much use here. 
In this perspective, primary prevention aims at preempting the emergence of particular 
diseases in a person. Its protective arrangements are complex and of both social and medical 
nature (e.g., individual lifestyle counselling, particular interventions such as vitamin K and 
D supplementation of newborns and infants, vaccination, assessment of the social environ-
ment of a child, or preventive removal of an organ without obvious pathology on the basis 
of genetic examination pointing towards a high risk of cancer). More and more, approaches 
of personalized medicine are implemented as well. Secondary prevention is the preven-
tion of consequences of an already developed disease, i.e., the preemption of complications, 
irreversible changes, disability, and lethality. Its main tools are early detection, proper diag-
nostics, and preventive therapy (for example the use of screening methods – such as occult 
blood stool test, screening for cervical carcinoma, mammary screening – or other diagnostic 
methods in patients at risk – colonoscopy, coronarography, etc.). The goal of tertiary preven-
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tion is to limit the progression of a disease, preempting recurrence of clinical diseases, dis-
ability, and loss of self-sufficiency. It focuses on patients suffering from full-blown diseases 
and consists of therapy and rehabilitation aimed at reaching the health status as it was before 
the development of the disease . In addition, tertiary prevention tries to reintegrate the patient 
and to improve his/her quality of life.

1.1 HEALTH

1.1.1 Definition

According to the WHO definition, health is “a state of complete physical, mental, and social 
well-being and not merely the absence of disease or infirmity.” However, this definition does 
not take into account the dynamics of health and is outdated, similarly to the statement that 
everyone is responsible for his/her own health (for example: a smoker, a drug addict, or an 
obese individual). The new concept considers health as the extent to which an individual or a 
group is able to realize aspirations and satisfy needs and to change their environment or cope 
with it. That is, health can be defined as an ability of an organism to continually adapt to con-
stantly changing demands and expectations of the environment. This definition is dynamic, 
reflecting both phylogenetic and ontogenetic human adaptation. Health is therefore seen as a 
resource for everyday life, not the objective of living. It brings the ability to realize our expec-
tations and fulfill our needs. Besides physiological needs, this includes our need for safety, 
belonging, recognition/respect, and self-implementation. Health encompasses three aspects: 
1) physical and psychosocial integrity, 2) undisturbed life functions and social roles, and 
3) adaptability. Their presence results in well-being, while a disease is therefore an inability 
to meet the demands of the environment and is a result of exceeding the adaptation abilities of 
an organism. A disease is often determined by a sudden change of the environment in a short 
period of time, including lifestyle changes, or by a considerable and maladaptive change of 
genetic disposition.

A new, positive concept of health emphasizes social and personal resources as well as 
physical capacities. 

1.1.2 Adaptation

Adaptation is a general feature of biological systems. It is the ability to maintain homeostasis, 
stability, and survival of an organism in changing environmental conditions. The following 
external conditions play an essential role in the environment we need to adapt to: 1) nutrition 
including liquids entering through the gastrointestinal system, 2) air with oxygen entering 
through the respiratory system, and 3) temperature, heat emission, humidity, air circulation, 
radiation, vibration, and surfaces of surrounding objects that are in contact with the body and 
which influence its thermoregulatory, mechanical, and chemical processes mainly through the 
skin. Besides these physical and chemical factors, there is also 4) the biological and immu-
nological load and the specific and the very important 5) psychosocial load, reflecting one’s 
social environment. The psychological load manifests on mental and physical work and the 
quality of relaxation, including sleep. 



13

Adaptation consists of a variety of autoregulation processes providing survival in chang-
ing conditions on both individual and population level (= phylogenetic evolutionary adapta-
tion). 

We distinguish between several types of adaptation:
Phylogenetic adaptation: This is a form of species adaptation by selecting those genes 

in the population that would provide suitable features for survival in a certain environment. 
Ontogenetic adaptation: This is an individual adaptation to a prevailing condition pres-

ent during one’s development, for example setting gustatory regulation dependent on prenatal 
and perinatal nutrition. This plasticity is reduced with age. 

Short-term homeostatic adaptation: This includes maintaining homeostasis and a con-
stant control of oscillations (e.g., hypoglycemia, hypotension, or hypothermia). For example, 
during an acute stress response, the body adapts by means of sympato-adrenal system activa-
tion. Short-term homeostatic adaptation is related to maintenance of body temperature, level 
of glycemia, ions, and liquids, assuring perfusion of crucial organs, etc.

Long-term homeostatic adaptation: This occurs as a consequence of adjustment to long-
term environmental changes (i.e., to long-term radical changes of conditions, for example 
alpine environment, intensive physical training, starvation, or work in extreme temperatures). 
In this case, besides short-term regulatory mechanisms, long-term physiological processes 
have to be taken into account (such as an increased level of erythrocytes in alpine environ-
ment, more effective utilization of fatty acids in muscles as a source of energy in higher physi-
cal activity, or lower energy expenditure during starvation). This type of adaptation can be 
put to use in health promotion by building the so-called positive health, i.e., achieving higher 
resistance to external noxious agents. 

A specific type of adaptation is immunological adaptation, which can be classified as 
both phylogenetic and ontogenetic. An individual is exposed to external antigens and learns 
to tolerate them if they are harmless or, if they are not, learns to produce specific mechanisms 
that provide sufficient protection of the organism in the short-term and long-term period. This 
adaptation is used in passive and active immunization. 

Social (socio-cultural) adaptation is very important. It is associated with social develop-
ment, social hierarchy, and conscious (as well as subconscious) effort to optimize chances 
for survival in given conditions. For example, the contemporary society is characterized by 
technological development, computerization, industrialization, urbanization, and globaliza-
tion, lower demands on human physical work, partial economic emancipation of women, 
changes of the family and therefore a significant modification of lifestyle. Watching televi-
sion passively is a trend of the last 60 years, using computer and electronic communication 
including social networks is a matter of last 20 years. In the late 90s, spaces for child’s play 
were reduced, as well as paths for walkers or cycling routes (which have started to be rebuilt 
recently). The use of cars and planes has shortened the distances between people, and the 
tempo of modern life accelerates. The food industry has enlarged, and the use of highly 
processed and ultra-processed food has become widespread. Many people nowadays prefer 
eating out in fast-food restaurants. Men and women have become more independent in certain 
ways (due to, for example, the decline of religious authority or multi-generation families), 
but at the same time, they are becoming more isolated and vulnerable. People are exposed 
to strong pressure to be successful, gain a prestigious position in the society, affluence, and 
a sense of power. This attitude brings along a lot of disappointment, anxiety, depression, and 
experience of psychosocial stress accompanied by activation of the sympato-adrenal system 
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and hypothalamic-pituitary-adrenal-axis dysregulation. According to Hans Selye, stress is a 
nonspecific response of an organism to any load or demand. His theory of general adaptation 
syndrome describes stress as a three-stage process – alarm reaction, resistance, and exhaus-
tion. If a stress in the third phase lasts too long and is too intense, and if the subject is not able 
to cope, psychosomatic disorders (“stress diseases”) can develop. If a stressor is adequate to 
adaptability and can be managed, the process is characterized by a high degree of resistance 
and consequent adaptation, and it reinforces/strengthens the subject. This type of load is 
considered healthy and is associated with the term “positive health” or “personal growth.”

1.3.3 Dimensions

Physical health: Absence of physical disease, the bodily aspect of health.
Mental health: The ability to think clearly and coherently. In a broader sense, the ability 

to reach mental balance.
Emotional health: The ability to adequately feel and express emotions, such as happi-

ness, sadness, fear, anger, etc. This also means coping with stress, tension, depression, and 
anxiety .

Social health: The ability to establish and maintain social relationships with other people.    
Sexual and reproductive health: The ability to build a valuable partnership and prevent 

sexually transmitted diseases as well as the ability to conceive and give birth to a healthy 
newborn .

Spiritual health: This type of health is, for some people, connected with religious beliefs 
and practices; for other people, it has to do with personal creeds, principles of behavior, and 
ways of achieving peace of mind and being at peace with oneself. Generally, it could be asso-
ciated with an effort to find a meaning of life, reaching harmony, humbleness, and a sense of 
belonging with Nature, God, or some Universe equivalent.

Societal health: A person’s health is inextricably related to everything surrounding that 
person. A “sick” society does not provide the resources for adequate physical and emotional 
needs (e.g., in situations of insufficient access to food, drinking water, clothing, shelter, and 
medical care, situations during disasters, economic crises, wars, political oppressions, racism, 
gender undervaluation). Therefore, societal health means the ability of an individual or group 
of people to realize aspirations and satisfy needs, change the environment or cope with it. It 
is a possibility to develop one’s potential and fulfill one’s needs (freedom, education, work 
opportunities, self-realization, as well as physiological needs).

Environmental health: This includes living in a clean, unpolluted environment and hav-
ing access to safe drinking water, food, and healthy indoor and outdoor environment. People’s 
health and lives are adversely affected by global environmental problems like global climate 
change, ozone-layer depletion, desertification, deforestation, the loss of the planet’s biological 
diversity, the trans-boundary movements of hazardous wastes and chemicals, light and noise 
pollution, etc.
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1.3.4 Determinants

Diseases can be classified as those that are caused exclusively by genetic dispositions (for 
example Down syndrome) and the opposite category – diseases caused mainly by external 
factors (injuries, infections). Nevertheless, most diseases are results of the synergy of external 
factors and genetic dispositions. 

Health determinants are genetic and epigenetic factors, lifestyle factors, and external 
factors (which can be for example physical, chemical, biological, social, and environmental). 
The external factors are often uncontrollable by an individual and sometimes even by society. 
It is estimated that what influences health the most is lifestyle factors (50–60 %), environmen-
tal factors (20–25 %), health care (15–20 %), and genetic factors (10–15 %). 

Lifestyle is defined as a system of significant activities and relationships, life expressions, 
and habit characteristics of a certain individual or a social group. It is a set of more or less 
fixed practices, actions, and behavior. It is a feature of social status. A person chooses their 
lifestyle from a spectrum of possibilities offered by his/her culture, transforming it according 
to specific conditions and objectives into an individual system. A particular form of lifestyle is 
therefore a result of individual actions and the environment (living conditions). Living condi-
tions are the external factor – they are determined by a person’s demographic characteristics, 
socio-economic position including financial resources, etc. They can be divided into levels 
of an individual, family, workplace, community, and others. The internal factor – the actual 
choice from offered possibilities, its transformation and everyday practice – depends on the 
individual. It is influenced by his/her values and priorities, attained level of education, orien-
tation, lifestyle of his/her family, etc. External factors do not necessarily modify individual 
lifestyle. A person can maintain his/her habits, being unwilling or unable to change them.

In today’s society, a shift in appreciated values has been in progress. People’s lifestyle is 
now episodic, discrete, and fragmented. Many aspects of lifestyle (such as fashion, ways of 
spending free time or behavior related to health) adopted by individuals are generated, mar-
keted, and offered by institutions and the private sector, and the choices that a person makes 
are under strong social pressure. This can be put in use by the so-called social marketing, 
which encourages beneficial choices and is an important aspect of many community health 
programs. Lifestyle factors have a great impact on individual health status and population 
morbidity and mortality . 

The most essential determinants of health in lifestyle are nutrition, the level of physical 
activity, and smoking and other substance abuse including alcohol consumption, psychosocial 
stress, and sexual behavior. Other important features include type of employment, preferred 
mode of transport, pattern of sleep and relaxation, and ways of spending leisure time . 

External determinants of health are natural (i.e., for example, physical, chemical, and 
biological) and societal. The societal environment is produced mostly by human actions. It 
consists of the (1) socio-economic conditions in the living environment, (2) socio-economic 
conditions related to nutrition and lifestyle, (3) life conditions, (4) education and culture, (5) 
interpersonal relationships, and (6) systems of health and social care and demographic factors. 
Societal factors have a vital impact on health because they determine and control conditions 
people live in, for example the access to drinking water and nutrition and their quality, hous-
ing, education, work and working conditions, social care and health care including prevention 
or legal protection. They also set norms of acceptable behavior, which shape lifestyles and 
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