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A B S T R A C T

Based on repeated measurement of health behaviors the CroHort Study showed that health behavior explains a great
deal more of class inequalities in mortality than observed in previous studies. These include decreasing prevalence of
smoking and increase in obesity, hypertension and diabetes mellitus. The lowest prevalence of health risks was recorded
among children and adolescents, followed by general adult population from the CroHort Study. Hospitalized coronary
heart disease patients had higher risks prevalence than general population, while the highest prevalence of risks was re-
corded among patients in cardiac rehabilitation program. The higher levels of stress were associated to lower financial
conditions, poorer social functioning and poorer mental health for both men and women. Higher levels of stress were also
associated with heart problems, higher alcohol consumption in men while in women stress was associated to poorer gen-
eral health, higher age and lower levels of education.
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Introduction

Lifestyle and health related behaviors are recognized
as major determinants of morbidity and mortality world-
wide1–3. Concurrently, there is evidence to suggest that
the socioeconomic differences in morbidity and mortality
have increased4–11. Combinations of potentially modifi-
able behavioral factors such as smoking, alcohol con-
sumption, dietary patterns, physical activity, and body
mass index have been shown to explain 12% to 54% of
the socioeconomic differences in mortality12–17.

For almost last 40 years, a fundamental question sur-
rounding the relationship between socioeconomic factors
and health status has been: How much of socioeconomic

differences and health can be attributed to socioeco-
nomic differences in health behaviors? This Collegium
Antropologicum Supplement represents contribution to
understanding the determinants of health by providing a
better answer than some of previously available about
this fundamental issue. This question is important be-
cause even though the patterning of a wide variety of
health outcomes by socioeconomic status has been dem-
onstrated in numerous studies, well-established behavi-
oral health risk factors, such as smoking, physical activity,
dietary patterns, and alcohol consumption, also show a
similar socioeconomic gradient. For the most part, after
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controlling for relevant health behaviors, there is still a
significant amount of variation in health outcomes to be
explained by socioeconomic factors11,14–16,18,19. Moreover,
socioeconomic inequalities in health are not reducible to
health behaviors, although these inequalities are part of
what creates them.

In most of previously mentioned studies, health be-
haviors typically have been assessed at only one point in
time, assuming implicitly that they remain constant over
time. Based on repeated measurement of health behaviors
in the Croatian Adult Health Cohort Study (CroHort),
Vuleti} and all showed that health behavior explains a
great deal more of class inequalities in mortality than ob-
served in previous studies. These include the decreasing
prevalence of smoking and a remarkable increase in obe-
sity, hypertension and diabetes mellitus. The lowest pre-
valence of health risk factors was recorded among children
and adolescents, followed by general adult population
from the CroHort Study. As expected, hospitalized coro-
nary heart disease patients had higher risk factors preva-
lence than general population, while the highest preva-
lence of risk factors was recorded among patients in
cardiac rehabilitation program. In our study, we showed
that higher levels of stress were associated to lower fi-
nancial conditions, poorer social functioning and poorer
mental health for both men and women. Higher levels of
stress were also associated with heart problems and back
pain, higher alcohol consumption in men while in women
stress was associated to poorer general health, higher age
and lower levels of education (Table 1).

Perhaps even more important, the CroHort study
does not suggest that socioeconomic differences in health
are reducible to socioeconomic differences in unhealthy
behaviors. Accordingly, it would be incorrect to infer that
there is no need to be concerned with social and economic
justice, only health behavior. CroHort study has been
conceptualized as a relatively narrow band of the overall
socioeconomic spectrum in Croatian society, and the re-
peated finding that lower-ranked civil servants experi-
enced poorer health on a wide variety of outcomes indicate
that it was possible to simply extrapolate the pattern at
both ends of the gradient to individuals with lower or
higher socioeconomic status outside of the civil service.
By this logic, these findings could be considered a reflec-
tion of Croatian society at large. The debate surrounding
factors accounting for health status has been characterized
as a simplistic matter of the stress of low socioeconomic
status vs. behavior as the explanation for socioeconomic
inequalities in health11. With a broader conceptualiza-
tion of stress, it is possible to consider both factors as
part of the same pathway between relatively low socio-
economic status and health. Unhealthy behaviors are
more common among individuals with low socioeconomic
status because of the stress of low socioeconomic sta-
tus20,21. Accordingly, there is a direct causal pathway be-
tween low socioeconomic status and poor health as well
as an indirect causal pathway through health behavior,
which reinforce one another over the lifecourse. That is,
the stress pathway is partly a behavioral pathway and

unhealthy behaviors are coping mechanisms for the stress
of low socioeconomic status. This observation does not
dismiss the importance of behavioral risk factors nor sug-
gest that reducing unhealthy behaviors would not be in-
fluential on population health. The problem is that tradi-
tional individually oriented health behavior education
interventions are not very effective, and individuals with
low socioeconomic status have been notoriously difficult
to reach with such programs22.

The inference that should be drawn from CroHort
study is that both health behaviors and social and eco-
nomic determinants of health remain important factors.
Moreover, the stress of low relative socioeconomic status
vs. health behaviors argument should be considered ob-
solete. Socioeconomic differences exist for almost every
major contemporary and historical cause of morbidity
and mortality, suggesting the presence of a common
pathway. Moreover, plausible evidence suggests that those
pathways are traceable to the development of self-regula-
tion and executive function early in life.

Socioeconomic position with health behaviors and
mortality policies and interventions focusing on individ-
ual health behaviors has the potential not only to in-
crease the population’s health but also to substantially
reduce inequalities in health. On the other hand, if
health behaviors are socially patterned and determined,
for example, by financial actors14,16, the capacity to re-
spond to health education messages23,24, or the environ-
ment in which they live25, the same policies aimed at im-
proving the population’s health may contribute to an
increase in social inequalities in health.

Most of the published results of CroHort studies pres-
ent the status and causes of chronic diseases in Croatia.
However, the entire CroHort program, implemented from
2003 to 2011, should be observed also as a kind of public
health intervention and evaluation of the existing pre-
vention of chronic, non-communicable diseases. From
the management perspective, the project is actually a
form of »force field« analysis. On the one side there are
»negative« forces that directly cause or contribute to de-
velopment of chronic non-communicable diseases. On
the other side, there are »positive« forces trying to re-
duce the impact of »negative« force.

Conclusion

This analysis leads to the neglected concept of »Inte-
grated Chronic Disease Prevention and Control«, and
need to understand chronic disease prevention as a com-
prehensive public challenge, necessary connected to many
social determinants and public service26. Thus the re-
sults of the project CroHort determined two key genera-
tors of successes or failures in the prevention of cardio-
vascular diseases. The first, set of problems resulting
from the overall social environment, values and relation-
ships; and the second, mixture of inefficiency and ineffec-
tiveness of health care system. These findings are part of
the general public health knowledge, but they are poorly
or not at all incorporated into immediate activities to
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overcome problems and change the existing situation.
Entire set of results, but also the experiences during im-
plementation of the project CroHort suggest that Croatia
needed two coordinated strategies for the prevention of
cardiovascular diseases. One which would act as a broad

social program – for professionals recognized as »primor-
dial« prevention; and another, intended for health work-
ers as a program of »capacity building«. The information
and communication technology could have a non-ne-
glecting role in both strategies27,28. As the authors sta-
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TABLE 1
SUMMARY OF CARDIOVASCULAR RISK STUDIES’ RESULTS

Authors Variable Prevalence
(%)

Cummulative
incidence (%)

2003 2008 2003–08
CroHort Men Women Men Women Men Women

Musi} Milanovi} et al. Obesity (BMI � 30) 20.6 20.1 25.3 34.1 8.7 20.5
Erceg et al. Hypertension 36.9 33.0
Pucarin et al. Unhealthy nutrition 18.4 12.4 16.7 9.9 14.3 9.1
Samard`i} et al. Smoking 34.1 22.5 25.3 22.4 1.1 2.3
Mari} Bajs et al. Physical inactivity 33.3 33.9 36.8 38.1 27.2 31.1
Vuku{i} Rukavina et al. Psychological distress 28.5 32.1 33.0 34.1

1999 2009
Rehabilitation Men Women Men Women
Heim et al. Overweight and obesity (BMI � 25) 52.8 45.2 88.2 78.0

Hypertension 52.0 74.2 78.0 83.5
Hypercholesterolemia 85.3 88.7 87.3 85.8
Diabetes mellitus ID 2.6 1.6 4.3 5.5
Diabetes mellitus NID 19.1 11.3 12.1 10.2
Impaired fasting glucose 12.6 17.7 8.1 11.0
Diabetes mellitus ID+NID+GI 34.2 30.7 24.5 26.8
Smoker 42.4 32.3 39.3 27.6

2007–2010
Hospitalized CHD patients Total Men Women
Vra`i} et al. Overweight (25 � BMI < 30) 48.2 49.8 44.4

Obesity (BMI � 30) 28.6 26.9 32.8
Central obesity 54.5 44.3 79.5
Hypertension 70.1 65.8 80.6
Smoking 42.6 47.4 30.8

* Sedentary behaviour 88.5 88.9 88.1
* Binge drinking 11.5 13.1 4.3

Diabetes mellitus 31.6 30 35.7
Impaired fasting glucose 22.3 24.5 16.8
Hypercholesterolaemia
(increased total cholesterol) 72 71.7 72.7

Hypercholesterolaemia
(increased LDL-cholesterol)

72.3 72.4 72.1

Hypercholesterolaemia
(decreased HDL-cholesterol)

42.6 39.6 50.2

Hypertriglyceridaemia 51.5 52.8 48.5

Children (8th grade
of primary school; 2003–2004

average age 14.66 years for
girls and 14.73 for boys) Total Men Women

Musil et al. Hypertension 6.5 5.3 7.9

* Unpublished data



ted, the information and communication technologies
would change the existing health care to pervasive
health care as follows: from acute to continuous, from
hospitalization to home and out-patient care, from re-
active to pro-active and preventive care, from just in-
formation technology to assistive technology, from cen-
tralized to pervasive, from sampling to monitoring,
and from doctor-centric to patient-centric27. Some in-
vestigations already showed the successful role of in-
formation and communication technology in weight
decrease intervention28.
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STUDIJA CroHort: KARDIOVASKULARNI PONA[AJNI RIZICI ODRASLIH, [KOLSKE DJECE
I ADOLESCENATA, HOSPITALIZIRANIH KORONARNIH PACIJENATA I PACIJENATA NA
REHABILITACIJI U HRVATSKOJ

S A @ E T A K

Ponavljanjem mjerenja studija CroHort je pokazala da zdravstvena pona{anja obja{njavaju ve}i dio nejednakosti u
mortalitetu nego {to su to pokazale prija{nje studije. Studija je pokazala pad prevalencije pu{enja i porast debljine, hiper-
tenzije i dijabetesa. Najni`a prevalencija zdravstvenih rizika zabilje`ena je u djece i adolescenata, zatim u op}oj odrasloj
populaciji, nakon ~ega slijedi populacija hospitaliziranih koronarnih pacijenata i populacija pacijenata na kardio-reha-
bilitacijskim programima. Najvi{a razina stresa povezana je s ni`im financijskim stanjem, lo{ijem socijalnim funk-
cioniranjem i slabijim mentalnim zdravljem kako u mu{karaca tako i u `ena. Vi{a razina stresa povezana je sa sr~anim
problemima i vi{om konzumacijom alkohola u mu{karaca, dok je u `ena stres povezan s lo{ijim zdravstvenim stanjem,
starijom dobi i ni`om edukacijskom razinom.


