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suMMary
Besides clinical medicine, which is in the process of
constant and fast development, the focus is increasingly
on public health services, which should be well prepared
for reducing or keeping under control the dangers induced
by the growing social burden of disease. Continuous risk
management is represented by these services that are specially designed to prevent diseases and health damages.
The grounds for the planning and implementation of
public health services are constituted by risk factor management and assessment by means of adopting a unified
approach.

The organisation as well as the cost-effective implementation of services – providing primary, secondary and
tertiary prevention – on community and individual levels
will be of utmost importance in the future, and will mean,
besides risk equalisation, adopting a unified approach as
to the provision of public health services.

IntroductIon

listic approach is used for the studied area, and attempts are made to identify as broadly as possible
the factors influencing health status. Therefore the
science of public health maintains extensive and active working relations with other areas of science –
from genetics to sociology – in order to provide a
comprehensive support to health promotion, health
management, and the treatment and care of diseases.

Public Health is a social activity aiming to improve the health status of the population by means
of disease prevention and health promotion. Within
the scope of activity of public health services, the
following elements must be defined: disease prevention that is affordable to the population; sciencebased biological, natural and social environmental
criteria of health serving as effective and available
methods of health promotion; and services required
to accomplish them, along with the characteristics
of the institutional background necessitated by their
provision [1].
So the concept of health and illness is placed in
a broader context by the science of public health,
and the defining factors of the concept, as well as
the points of intervention where health status may
be influenced, are thereby identified. This way a hoNadesłano: 16.02.2016
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descrIptIon of health status

The quality and length of life are determined by
the individual’s physical condition and mental status, that is the well-being thereof or the lack of it.
Promoting or restoring health, as well as the stopping or the slowing down of the deterioration of
health, is an ongoing task considering the changes
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of an organism in response to inner and outer effects. The practice of clinical medicine usually responds to established diseases and can exert a significant influence on health status. By contrast, public health services are provided continuously, and
while taken individually they are of a lesser intensity, together they may exert a significant influence
on the health status of individuals and on the social
disease burden related to it.
While the services of clinical medicine are determined by the onset of diseases, those of public
health are determined by health promotion and the
slowing down of disease progression, so the services
of the two areas complement each other.
rIsk factors

Socioeconomic factors include the following: age,
gender, ethnicity, urban/rural residence, culture, religion, qualification, occupation, employment, income, social structure/social services (availability of
welfare services: social services, education, public
utilities, public transport, etc.), and a war devastating the country.
For instance, even though the impact of the lack
of education is indirect, it is exerted in several ways.
Income levels of people with lower education are
lower too, they face difficulties in accessing certain
social goods and services, their nutrition is poorer,
smoking and alcohol consumption are more prevalent among them in certain societies, their housing
conditions are poor, and the environment in which
they live is generally highly polluted, etc.

The effects potentially damaging the biological
status of the organism or the mental state of individuals are called risk factors. Their continuous examination and monitoring make it possible – by
the identification of intervention points and by the
planning of health services – to achieve health gains
on a population level [2, 3]. Clarifying the relationship between risk factors, studying the mechanism
of their impact and identifying their role [4] in the
onset of certain diseases have long been the subject
of studies. It is the exact definition of risk factors
that makes their transparent managing possible.
Indirect risk factors – causes of the primary risk
factors

Impacts which are not stressors by themselves
and do not directly exert any influence on the biological status of the organism but result in the formation of primary risk factors, namely the stressors,
and in this way enhance their intensity and strength
[5], are considered indirect risk factors (socioeconomic factors). Their effects cumulate in the primary risk factors, the stressors. Generally speaking,
a poorer socioeconomic status, involving the co-occurrence of several indirect risk factors, is usually
associated with a larger number of primary risk factors of a greater strength and is more likely to cause
damages in the biological status (Fig. 1). The relationship between socioeconomic status and health
damages is indirect, but it is clear and empirically
supported [6]. Socioeconomic status is not unequivocally associated with certain primary risk factors
[7], but considering its effect, the whole life history
is relevant, as certain impacts of the childhood socioeconomic status tend to become visible only later
in life [8].

Fig. 1. The conncections among indirect risk factors. Any
socioeconomic factor may be a cause or an effect

The impact of indirect risk factors is complex, as
it may differ from one system of relations to the
other. Accordingly, their results ought to be taken
into account. They come to the fore in a complex
way, often through complex transmissions.
primary risk factors – potential ways leading to
the onset of diseases

Ill health is the loss of health, the impairment
of the biological, mental state of health. This may
occur for various reasons, with changes coming
about due to stressor impacts exerted on the biological status, phenotype of the organism, producing a disease.
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Stressors are called primary risk factors, as they are
indirectly connected to the
impairment of the biological status, the onset of a disease. They may be divided
into three groups (Fig. 2).
Genetic factors may exert
an influence on the biological properties of the organism in a congenital or an
acquired way [9]. Genetic
factors [10] may transform
the biological properties of
the organism (neoplastic
transformation, polycystic
kidney disease, etc.), or exert an impact on the response of the organism to
the stressors, and in a given
case weaken its homeostatic
equilibrium. These are the
so-called predisposing factors – e.g. in the case of diabetes mellitus, hypertonia
– that is they have an impact on the susceptability of
the organism to other kinds
of stressors and on the recurrence of acute conditions or on the efficiency of
the treatment, as well [11,
Fig. 2. Primary risk factors (stressors)
12]. Currently there is limited knowledge on the role
related to nutrition and environmental pollution
and impact of genetic factors as to the predisposiare the focus of research activities. Unhealthy nution to various diseases, but a rapid increase in
trition
is blamed for more than 40 percent of the
knowledge is expected in the future. The main redisease
burden caused by noncommunicable dissearch track is directed to disease groups which are
eases
[19].
a priority from the point of view of public health
Difficult access to drinking water, as well as star[13, 14], as well as to the prevention of chronic
vation,
accidents, communicable diseases, etc. may
diseases caused by genetic factors through the elimalso
be
included in this group. Some of them exert
ination of other stressors (life style, environmental
influence
through epigenetic factors and form part
impacts) [15].
of
the
concept
of „soft inheritance”, in this way
These can be included in another group of stresposing
a
congenital
risk affecting the ascending gensors that are influenced by individual behaviour [16].
eration
[20].
Such factors related to life style are: nutritional
The three different types of stressors may exert
habits, physical activity, smoking, alcohol consumptheir
influence separately, e.g. in the case of accition, drug use, hygiene, etc. Indirect risk factors (sodental
injury or bacterial infection, or in the case
cioeconomic factors) exert influence on health staof
a
potential
drug use, but they usually operate
tus mostly through stressors related to behaviour
jointly,
especially
in the case of chronic diseases.
[17].
There
may
be
dominant
stressors, e.g. risk factors
Factors independent from individual behaviour
stemming
from
behaviour
related to overweight,
and stemming from the external environment [18]
but
even
in
this
case
genetic
risks [21] and enviform the third group. The impacts of the stressors
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ronmental impacts [21, 22]
may also play an important
role.
Primary risk factors:
l genetic factors (congenital/acquired);
l risk factors that may be
influenced by human behaviour: smoking, alcohol
consumption, drug use,
unhealthy
nutritional
habits (e.g. insufficient
consumption of vegetables and fruit), physical
inactivity, unsafe sexual
practices, lack of contraception;
l Environmental impacts
(independent from behaviour): poor sanitation, inadequate drinking water,
pollution of the air, of the
soil and of the water supply, climate change, occupational risk factors.

secondary risk factors –
pathological biological status
of the organism

Weakened homeostatic conditions (Fig. 3), that is phenotype changes induced by stressor effects, are considered to be
secondary risk factors. Such
factors are, e.g., overweight, hypertonia, diabetes mellitus, etc.
These conditions may be reversible in some cases, e.g.
homeostatic equilibrium may
be restored by the disappearance of overweight, but irreversible in others: weakened
homeostatic equilibrium becomes constant and chronic
conditions may be developed,
such as high blood pressure, diabetes mellitus, and neoplastic
diseases.
These conditions are highly
sensitive; therefore, they pose
increased risks to the individuals. All of the chronic conditions which entail impairment
in the biological operations of

Fig. 3. Cause and effect chain of indirect, primary and secondary risk factors
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the organism may be considered secondary risk factors, as they maintain an unstable homeostatic state,
which is highly sensitive to stressor effects.
With the advance of age, the impact of various
risk factors is more and more likely to build up,
and a chronic disease will develop. Accordingly, a
chronic disease proves to be a predisposing factor
to the development of additional chronic conditions, and this leads to comorbidity or multimorbidity [23, 24].
Secondary risk factors (stemming from phenotype) are, for instance, high blood pressure, high
blood glucose level, high blood cholesterol level, osteoporosis, AIDS, viral hepatitis, hyperthyreosis,
overweight, obesity, high BMI, malnutrition, etc.
Secondary risk factors are easy to measure and identify; therefore, their managing is also easier than
that of the direct and primary risk factors. The diagnosis of a chronic condition is the starting point
for the handling of the secondary risk factors. Due
to this, the treatment of, e.g., hypertonia is considered to be the most important and the most effective
way to manage a risk [25].
Table 1. Groups of diseases in a public health approach
Type of disease

defInIng dIsease groups by a publIc
health approach

The phenotype and the homeostasis of the organism are altered by the indirect effect exerted by
the stressors. This can be reversible, and thus an
acute condition or a chronic/acute condition of a
transient nature may develop. For the former, an
acute upper respiratory catarrh may be set as an example; for the latter one, overweight that has been
resolved by weight loss.
In other cases, the biologic status of the organism
is being altered in an irreversible way, and besides
the weakened homeostatic status, an ongoing chronic disease comes about, or if the equilibrium can
no longer be restored, death occurs.
The impact of a given stressor on a given point of
attack has always been primarily localised, that is it
affects an organ or a system of organs. Nevertheless,
its effect may either be localised, e.g. in the case of
breast cancer, which can be healed by clinical treatment, or generalised, e.g. in the case of type 2 diabetes
mellitus and in the case of arteriosclerosis (Table 1).

Definition

Example

Acute disease

A short term reversible change in the biological
status of the organism. A stable homeostatic
state of equilibrium is developed afterwards.

Acute, communicable diseases

Transient chronic disease or an
acute disease of a longer term

A reversible change of a longer term occurs in
the biological status of the organism. Afterwards
a stable homeostatic state develops. During
its term, it may be considered as a secondary
risk factor.

tuberculosis, mononucleosis
infectiosa, tick-borne encephalitis,
overweight, benign tumor,
discushernia, acute leukaemia

Ongoing chronic disease

An irreversible change occurs in the biological
status of the organism that persists through the
lifespan. It is accompanied by an unstable
homeostatic equilibrium. It may be considered
as a secondary risk factor.

coeliakia, viral hepatitis, cirrhosis of
the liver, coagulopathia, inflammatory bowel disease, gout,
cholelithiasis, coronariasclerosis,
heart failure, COPD

Acute conditions or complications
of chronic diseases

The organism is impaired in its biological status,
its homeostatic state is unstable. A biological
impairment occurs, significant in comparison to
the chronic condition and stemming from the
nature of the disease or emerging due to the
effect of an outer stressor.

osteoporotic fracture, hypoglykaemic
attack, stroke, acute myocardial
infarction, acute pancreatitis,
oesophagusvarix-bleeding

Death

An irreversible change occurs in the biologic
state of the organism that is incompatible with
life. The homeostatic state of the organism is
lost.
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With the development of medicine, the boundary
between reversible and irreversible processes is constantly changing. The diagnostics of diseases is predominantly based on the detection and measurement of the phenotype, but the examination of the
genotype plays and will play an ever increasing role.
As for treatment decisions, biological functioning
of the organism was earlier treated by clinical medicine through the correction of the phenotype too;
today even in this field the therapy tends to focus
on the genotype (gene therapy, targeted molecular
therapy) [26].
InterpretIng the tasks of publIc
health on a populatIon-leVel and
on an IndIVIdual leVel

The missions of public health cover the following:
health protection and health promotion of variously
defined populations and individuals pertaining to
them, and prevention of diseases and disabilities,
as well as delaying their manifestation. Public health
represents intersectoral activities based on all the
spheres and layers of society. In the course of studying the global burden of disease, risk factors which
may be held responsible for its evolution have become identifiable. These risk factors can be more
and more exactly determined; therefore, their management has been playing an increasingly important
role in the determination of public health services,
aiming primarily at the maintenance of the state of
health [27].
Therefore, public health may be regarded as an
ongoing risk management, partly resolved on the level
of the population, partly on an individual level. Its
classical methods may be listed in the categories of
primary, secondary and tertiary prevention. The
process described earlier, leading to the onset of a
disease, the role of the various risk factors along
with their interrelationships, and the identification
of the types of disease call for a reinterpretation of
the options for prevention with regard to various
pathologies and risk factors, as well. In practice, the
range of all the prevention categories is being significantly extended by the determination of easily
identifiable intervention points, while accurately
disclosing the etiology and course of disease.
The managing of various risk factors may be realised in very different ways. Indirect risk factors or
socioeconomic factors exert their influence in a
complex way – i.e. by transmission through primary
risk factors. As for their impacts, they often present
themselves as the result of complex processes taking

place in society. Accordingly, their management may
be realised and prove to be efficient in an integrated
way on a population level, far from individual level.
For instance, the provision of services of the educational and social care system arises as a social issue,
and as such needs regulation, resources and organisation on a state level.
Primary risk factors also play a complex role, partly because of their being determined by indirect risk
factors, partly because of the mechanism of their
impacts interfering with each other. As a consequence, their management is mainly of a social character, e.g. by means of regulation (anti-smoking
law), at a population level, e.g. by education, and,
finally, at an individual level, i.e. by the use of services provided by the health care system (smoking
cessation). In the case of a population level risk
management, the basis for the applicable strategy
is created by the risks specific to a given group of
society and the assessment of the frequency thereof
[28]. In this field, primary care has traditionally
played a key role within the health care system; in
its functions the role of public health services is
growing in importance, and it is there that the individual level of risk management appears [29]. Studies show that it is on a population level that the risk
management of indirect and primary risk factors is
definitely effective [30].
Secondary risk factors are managed primarily at
the level of individuals by the health care system.
The effectiveness of risk management starting from
indirect risk factors through primary risk factors to
secondary risk factors decreases at a population level
and, conversely, increases at the level of individuals.
The health care system, in turn, plays a growing
role in relation to risk management at an individual
level, and it has already become decisive with regard
to secondary risk factors.
appropriate levels of risk management

The identification of risks as well as the methods
of their management are in constant change. The
determination and categorisation of potential points
of intervention vary widely, and in many cases action-type, ad hoc solutions are preferred to systemlevel solutions [31]. However, the objective is to
achieve system-level solutions with well definable
outcome expectations for managing problems on a
population level.
primary prevention

Primary prevention is the total set of activities
that hinder the onset of diseases, that is the weakening of the homeostasis of the organism. The ob-
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jective of primary prevention is the elimination of
stressor impacts, and it may be achieved by measures
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taken to eliminate indirect as well as primary risk
factors [32] (Fig. 4).

Fig. 4. Ongoing risk management
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Primary prevention is a multi-faceted, inter-sectorial operation, as indirect risk factors, as well as a
significant part of primary risk factors, can predominantly be influenced by external means, i.e. by
means not belonging to the sector, as they are not
influenced by the health care system or clinical medicine. Clinical medicine can partly resolve the management of primary risk factors, e.g. by the use of
vaccines, life-style education, etc. In the future scientific results broadening the possibilities of primary
prevention may be expected in the field of genetics
and gene therapy closely linked to the speciality.
The integration of genomics into prevention may
be a future path for the evolution of primary prevention within the health care system [10, 33].
secondary prevention

The detection of an already established disease
in a preclinical stage is sought by secondary prevention. By the early detection of a disease [32, 34],
the state of the organism already impaired in a biological sense may be restored, or in case of an irreversible change or chronic disease, the onset of complications or disability may be prevented or delayed
by tertiary prevention. Screening is applied in such
cases. Moreover, by isolating and treating a patient,
the hindering of the spread of an infectious disease,
which may be considered an additional primary preventive effect, is made possible by screening. This
service is provided by the health care system supported by clinical medicine. Screening is a service
which may be performed periodically or in a randomized way, that is determined by risk factors relevant from the point of view of an individual or
that of a population.
tertiary prevention

Tertiary prevention affects the evolution of an already established chronic state of disease. In this
case the biological operation of the organism proves
to be impaired and its homeostatic equilibrium is
unstable, meanwhile the state of disease is either in
a faster or a slower progression. Tertiary prevention
is used for the maintenance of vital functions, the
slowing down or restraining of progression, as well
as the avoidance of acute conditions and of complications emerging in the course of progression
(32). This applies to both acute/chronic diseases of
a transient nature and to ongoing chronic diseases.
(As for those of transient nature, caring support besides curative services is indispensable, as well.)
Tertiary prevention means the ongoing monitoring of the biological status of a patient with chronic
disease. This way the maintenance of the equilibri-

um and the elimination of stressor effects are secured, thus measures are taken to integrate primary
prevention continuously, as well as secondary prevention in a specified time, into the activities of tertiary prevention.
Chronic diseases affect an ever growing part of
the lifespan, as the number and rate of diseases
emerging in childhood or in young adulthood show
an increase, which is naturally associated with
greater exposure to diseases of adults, too [35]. It is
a non-negligible factor contributing to the constantly increasing global burden of disease [36], which,
in turn, is associated with a growing number of
claims for tertiary prevention services.
populatIons, IndIVIduals and rIsk
factors focused on

The provision of services that become necessary
in the course of risk management is also affected by
the scarcity of resources; therefore, they should be
prioritised notably with the definition of the focus
areas, by the handling of which the disease burden
of society can most effectively be reduced. In the
United States by now, cases of death are preventible
up to 85% due to effective risk management [28].
A given population and an individual may be
specified by risk factors, respectively. Risk factors
may be managed at a societal, as well as at smaller
communities’ level, the latter ones being marked by
similar constituents and impacts of risk factors [37].
Groups living in different areas of the world but
within a given society are also characterised by a
varying burden of disease of populations, corresponding to a variety of risks [27]. In recent years, the
changing image of epidemiology shows the signs of
equalisation both globally and regionally, thanks to
similar changes in risk factors [38]. Physical and
chemical agents – spreading due to globalisation –
are of a similar risk to high-, middle- or low-income
countries alike, which leads to the equalisation of
the prevalence of malignant diseases [39]. However,
this also means that the same risk management is
needed by all of them. The identification and ranking of risk factors, as well as the measurement of
the burden of disease induced by them – mortality,
premature mortality, etc. – and the options for intervention associated with them, as well as their
cost-effectiveness are subject to ongoing studies [40].
The basis for risk management resolved on a population level is constituted by the adequate definition of communities, as well as the choice and comparison of appropriate risk factors. The risks of var-
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ious countries, societies, and social groups vary
widely [41], but at the same time, for instance, the
underprivileged populations of high-income countries have risks and epidemiologic indicators similar
to those of the inhabitants of low income countries
[42]. Special populations of higher-income countries
are also often featured by similar epidemiological
indicators as populations living whithin the societies
of low or middle income countries. Such is, for instance, the epidemiological image of the homeless
population of highly developed countries, which is
similar in many respects to the image characteristic
of the societies of poor countries, but due to special
risks – alcohol consumption, drug use or genetically
inherited psychiatric diseases – it is still distinctly
different [43]. In terms of cost-effectiveness, pathologies representing a significant disease burden are
considered to be a priority [44]. The next element
of risk management bearing a special importance
is the selection from the population – that is from
a statistical entity – of the individuals concerned
and their identification [28]. Efficient risk management primarily focuses on population level, and it
is only thereafter that individual level is focused on,
as risk management resolved merely on an individual level is of a lesser efficiency [45]. So in risk management the population-individual sequence may
be considered optimal [46]. As for the achievement
of objectives related to the health promotion of the
population, a broader use of strategies based on evidence is recommended [47].
It is the comparison of indirect, primary and secondary risk factors within the same group, as well
as the examination of their role in the evolution of
the disease burden on a population level, that we
think to be justified [48], as their role in the onset
of diseases varies widely by groups, so they should
be treated differently.
In the future, practices that can stop or slow down
the increase of the claims for clinical services are expected to be revalued, and thus it is expected that
the sustainability of the health care system will be
improved by the curbing of its costs [49]. One part
of this strategy is that in handling the problems of
aging, a tendency characterising advanced industrialized societies, health promotion and self care are
increasingly treated as a priority, and the aims thereof will only be achieved if the management and elimination of corresponding risks are sought for [50].
health and disease management

So risk management with public health implications means an ongoing risk management (Fig. 4).
It starts with the management of indirect risk fac-
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tors, which means on one hand their elimination,
and on the other the compensation of their impacts.
It is only by the combined alteration of several parameters defining socioeconomic status that indirect
risk factors may be managed efficiently [7]. The aim
is the direct hindering of the onset of diseases by
the management of primary risk factors inducing
the onset of diseases. So far, risk management was
aimed at the hindering of the biological impairment
of the organism, as well as the hindering of the onset of diseases, so the tools of primary prevention
were used for this reason.
Recently the stage of risk management in the
course of which health status may be maintained
or restored – that is health management – was
reevaluated, as in this field risk management offers
a more efficient indicator with an increased costeffectiveness on a population level [51]. The constituents of risk factors may be constantly changing
in various communities, and this is the case on individual level, too; therefore, the monitoring of constituents on a population level and their follow up
on an individual level prove to be necessary. In various societies and communities, traditional risk factors are constantly being replaced by newer ones
[52].
In the next phase, risk management focuses on
the application of the means and practice of secondary and tertiary prevention in the case of an already established disease, that is the application of
the services of clinical medicine.
However, the use of the means of primary prevention does not stop with the onset of a disease,
but may be continued either independently or as
a component of tertiary prevention, as part of care,
since comorbidity – when emerging diseases appear
as the consequences of one another [23] – or multimorbidity – when various diseases concur [24] –
occur also on stressor effects, multiplying the individual burden of disease and, in this way, that of
the society (Fig. 5). In turn, the largest burden of
disease caused by chronic diseases is induced by
their acute phases, or complications [53–55].
Secondary prevention, in contrast to primary and
tertiary prevention, is not of a constant nature, but
a service performed periodically or in a randomized
way. Its justification is determined by risk factors
affecting individuals or populations, so it is a clinical
activity requiring public health management. Risks
are often posed by a prevailing chronic disease (secondary risk factor) or a complication thereof [56,
57] that has already taken place, by which the provision of secondary prevention in the case of an individual becomes justified, e.g arteriosclerosis in re-
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Fig. 5. Changing claim of disease management for resources

spect to stroke or acute myocardial infarction [56].
Tertiary prevention is a continuous activity and
consists of the monitoring of the biological operation and its correction, as well as the elimination
of stressor impacts, i.e. this is an integrated service
built up of primary preventive services associated
with clinical activity. Continuous risk management
– defined here as a public health mission – is an
ongoing activity extending from birth to death,
which starts with health management, uses the
means of primary prevention for the elimination of
indirect and primary risk factors, and prevents thereby the impairment of the biological status of the
organism and the onset of a disease. With the onset
of illnesses, health management is joined by disease
management, which is carried out either by the
tools of secondary prevention in as many numbers
and times as are made necessary by risks, or by the
tools of tertiary prevention in the case of chronic
diseases. In the course of these activities, the services
of various specialities, including those of clinical
medicine, responding to the claims of the population or those of individuals, are integrated. Thus,
risk management proves to be a complex process,
which applies the tools of primary, secondary and
tertiary prevention, and the practice of which shows
a great variety by countries. Currently there is a larger variety in the practice of risk management than
in the field of risks themselves [58].
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