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A B S T R A C T

Researches into health inequalities consistently show disadvantages in health status, morbidity and mortality for
various ethnic minority groups. Current knowledge about prevention of cardiovascular diseases (CVD) mainly derives
from studies carried out in populations of European origin while the evidences involving Roma population are scarce.
Roma, an ethnic minority of northern Indian origin, live in many countries throughout the world and are well known for
preserved traditions and resistance to assimilation. They are most often marginalized economically, spatially, politically
and in terms of culture. In order to assess the health status and health-related lifestyle attributes, a multidisciplinary an-
thropological and epidemiological community-based study was carried out including a total of 423 members of the Ba-
yash Roma minority population living in two regions of Croatia (144 men and 279 women, aged 18–84 yrs). Hyperten-
sion (HT) was found in 24.8% Bayash Roma (21.5% men and 26.5% women) using standard diagnostic criteria (i.e. BP
� 140/90 mm Hg or taking antihypertensive therapy). The prevalence increases from 5.9% in the age group 18–34 yrs;
35.0% in the age group 35–64 yrs and 51.4% in the age group 65+ yrs. The prevalence of hypertension in the Bayash
Roma is almost half of the magnitude of what is usually reported for the general population of Croatia. It is also lower
when compared with other European populations and this finding is not due to comparative younger average age of the
Bayash sample. The significant association of hypertension with age and BMI was confirmed in this study and the im-
portance of non-traditional SES-related CVD risk factors was highlighted. Smoking is a part of traditional Roma
life-style and with 70% of smokers almost the entire population is equally exposed to this risk factor in their family envi-
ronment. Since homogenously distributed, this risk factor did not show to be a significant predictor of hypertension. The
extent to which hypertension is influenced by traditional CVD risk factors as well as by some SES indicators was also as-
sessed using a forward stepwise method of the multivariate logistic analysis. Each risk factor was explored as quantita-
tive variable as well as qualitative one using various cut-offs. The best model showed to be the one having age and BMI
presented as quantitative variables and sex, region, smoking status, income and schooling years as categorical ones; with
cut-off 3 for number of income sources and 8 for the number of schooling years. In spite of the low prevalence of hyperten-
sion, the presented results are showing that Bayash Roma are bearing a high CVD risk factors load. We expect that with
westernization of their life-style and along with increase of the economic power, the proportion of CVD in population of
Bayash Roma will also increase. Therefore, it is important to recognize the need for early cardiovascular disease risk fac-
tors prevention in this minority population.
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Introduction

It is well known that cardiovascular diseases (CVD)
are estimated to be the leading cause of death and dis-
ability-adjusted life years1. A number of epidemiological

studies have demonstrated that lifestyle greatly influ-
ences the cardiovascular risk pattern of populations and
that modernization is associated with increased inci-
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dence of non-communicable diseases, such as hyperten-
sion, obesity, dyslipidemia and diabetes mellitus.

Along with still growing evidence coming from epide-
miological studies carried out world-wide that continu-
ally confirm the importance of classical CVD risk factors,
the knowledge of the relationship between CVD risk and
poverty expands only recently.

Socioeconomic status (SES) is consistently among the
most fundamental determinants of health2,3. Influence of
SES on cardiovascular disease could be viewed as the
combined effects of social disparities in health-related
behaviors, environmental conditions and the contact and
delivery of health care3,4.

Research into health inequalities has shown consis-
tent disadvantages in health status, morbidity and mor-
tality for various ethnic minority groups5,6. Current
knowledge about prevention of coronary heart disease
and other cardiovascular disease mainly derives from
studies carried out in populations of European origin7

while the evidence involving Roma population is scar-
ce6,8–12.

Roma, an ethnic minority of northern Indian origin,
live in many countries throughout the world and are well
known for preserved traditions and resistance to assimi-
lation. They are most often marginalized economically,
spatially, politically and in terms of culture. Croatia has a
substantial Roma population, the exact size estimated to
be over 30 000 (about 1% of the total population of
Croatia)13. The Bayash are one of many Romani bran-
ches who, between 14th and 19th centuries lived in histor-
ical Romanian states Wallachia and Moldavia, where
they were kept as slaves. After 1856, when the slavery in
Romania was finally abolished, larger Bayash groups im-
migrated to Croatia14.

From the genetic-epidemiological perspective, Roma
population might be considered as a particularly vulnera-
ble group for developing common chronic diseases. Na-

mely, with the increase in life expectancy, the prevalence
of chronic disease in Roma population may rise even at a
higher rate than in other populations since bearing addi-
tional both genetic and environmental risks. Those risks
are connected with the following characteristics of Roma
populations:

a) Low socio-economic status and cultural specificities
that shape lifestyle patterns compromising health-re-
lated behaviors;

b) High degree of reproductive isolation that enhan-
ces the possibility of increased frequencies of homozy-
gous genotypes as the consequences of drift and inbreed-
ing10.

In order to assess the health status and health-related
lifestyle attributes of the Roma minority population liv-
ing in Croatia, a multidisciplinary anthropological and
epidemiological community-based study was carried out
in 2005/06 in Bayash settlements in Baranja and Me|i-
murje.

Goals of the present study:

• To report the preliminary results on blood pressure
levels and prevalence of hypertension in Bayash Roma
minority population of Croatia and to compare it to
surrounding populations;

• To assess the importance of some traditional CVD risk
factors (BMI, smoking) in this population;

• To investigate the possibility of the association of blood
pressure values with some indicators of socio-economic
status (SES indicators of poverty) in this population.

Participants and Methods

The dataset used in this study is a subset of the exten-
sive material collected in field studies carried out in 2005
to 2006 in Bayash settlements in Baranja and Me|imurje
regions of Croatia (Figure 1). The study was held in coop-
eration with the Office for National Minorities of the
Government of the Republic of Croatia and the Croatian
National Institute of Public Health.

All examinees voluntarily participated in the study
and before signing the informed consent were informed
about the goals, methods and expectations of the project.
The study protocol included measurement of various
health-related biometric traits and an extensive inter-
view (more thorough information can be found in the
previous report6).

A total of 423 members of the Bayash population liv-
ing in Baranja and Me|imurje (144 men and 279 women,
aged 18–84 yrs) were included in the study. Whereas the
gender structure of two regional samples is similar, the
age structure differ significantly reflecting voluntary
participation. The comparability of two Bayash sub-pop-
ulations was achieved by presenting additionally the
prevalence of hypertension within separate age groups:
18–34; 35–64 and 65+ years’ olds.

Blood pressure measurements were performed in the
sitting position through the use of a mercury sphygmo-
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manometer by an experienced and certified examiner.
The second measurement was taken as valid due to the
fact that participants had been sitting for 10–15 minutes
before the second measurement.

The hypertensive group (»cases«) incorporates partic-
ipants who declared themselves as hypertensives (indi-
cating previously diagnosed hypertension by personal
physician) and those in whom the measured systolic
blood pressure values were equal or higher than 140
mmHg or diastolic blood pressure measures were equal
or higher than 90 mmHg.

Short anthropometry was undertaken following stan-
dard IBP Protocol15. Body mass index (BMI) was calcu-
lated as weight (kg) / stature(m)2. BMI equal or higher
than 25 was used as an obesity criterion.

Smoking status was assessed qualitatively – as the
proportion of smokers – and quantitatively using esti-
mate »pack per year«. »Pack per year« was calculated as
the number of cigarettes smoked daily multiplied by
years of smoking and divided by 20.

The socio-economic status was represented by two
variables – the total number of income sources (ranging
in the sample from zero to three) and years of education
(ranging in the sample from zero to twelve). Due to the
staggering unemployment rate – e.g., only 7 persons re-
ported to have permanent jobs – the economic status was
roughly estimated using the total number of financial re-
sources. Namely, the main financial inputs in Bayash
population are social welfare support allowance (83.6%)
and child allowance (47.0%), while a smaller proportion
of the population depends on retirement allowance and
salaries coming from occasional or permanent jobs6.

The education level was presented as a quantitative
variable »years of schooling« and two qualitative ones:
the proportion of persons who ever attended school and
the proportion of persons who finished elementary edu-
cation (8 and more years of schooling). According to the
recently published data6, the proportion of Bayash who
never attended school amounts to 33.3% and the average
schooling years for those 66.7% who were enrolled in ed-
ucation system amounts to 5.3 years. The overall average
participation of the Bayash in formal education system is
3.6 years and only 10% completed 8-year elementary ed-
ucation, 4.4% were enrolled in secondary education whe-
reas none of the examinees reported university level edu-
cation.

Statistical analyses

Descriptive statistics was shown in absolute numbers
and frequencies for the qualitative variables, and means
and standard deviations for the quantitative ones. Differ-
ences in qualitative variables (sex, region, hypertensive
status) were tested using Fisher’s exact test and differ-
ences in quantitative variables by t-test. The blood pres-
sure values were age-adjusted by means of multiple re-
gression analysis and standardized residuals were used
in relating blood pressure values with the number of in-
come sources. The association of hypertension with CVD

risk factors was assessed by logistic regression analysis.
All analyses were performed by SPSS 10.0 statistical
package for Windows (SPSS Inc., Chicago, IL, USA),
with statistical significance set at p � 0.05.

Results

Descriptive statistics for age, systolic and diastolic
blood pressure, body mass index, smoking status, school-
ing years and the number of income sources of the
Bayash sample is presented in Table 1.

Significant differences among two sexes are found for
age, intensity of smoking, schooling years and the num-
ber of income sources. In this sample females were older
than males (42.3 yrs. vs. 38.9 yrs.). While the proportion
of smokers in two sexes is similar, males are heavier
smokers compared to females (24.9 vs. 19.8 pack/year). A
higher proportion of men attend school and their school-
ing lasts on the average 1.3 years longer than that of
women. Men also have significantly more income re-
sources than women.

The prevalence of hypertension in Bayash sample is
24.8% (M: 21.5%, F: 26.5%). As presented in Table 2, ac-
cording to the age group the prevalence increases from
5.9% in the age group 18–34 yrs; 35.0% in the age group
35–64 yrs to 51.4% in the age group 65+ yrs. In neither
age group the difference between males and females was
found to be significant.

Hypertension was more prevalent in the Bayash from
Baranja (31.2%) than those from Me|imurje (14.7%).
But the comparison of hypertension prevalence within
age groups indicated that the observed regional differ-
ence could be attributed to the age differences between
two samples.

The relation between measured hypertension (mHT)
and previously diagnosed hypertension (dHT) in Bayash
population is given in Table 3. In both sub-samples the
majority of persons belong to non-hypertensive group
(68.9% in Baranja and 85.4% in Me|imurje). The »un-
diagnosed hypertension« is present in 19.6% of the Ba-
yash in Baranja and 12.9% in Me|imurje. The »unsuc-
cessfully treated hypertension« is present in 8.9% Ba-
yash in Baranja and 1.2% in Me|imurje, while the lowest
percentages refer to »successfully treated hypertension»
(2.7% in Baranja and 0.6% in Me|imurje).

The association of hypertension with CVD risk factors
is presented by comparing the prevalence of the investi-
gated CVD risk factors between hypertensives (cases)
and normotensives (controls) (Table 4). The prevalence
of each CVD risk factor – i.e. smoking, overweight, less
than 3 sources of income, less than 8 years of education
and never attending school – in cases and controls is pre-
sented for men and women separately. The possible influ-
ence of age was attenuated by considering the narrower
age group (35–64 yrs) across all the samples.

Among five examined indicators, the prevalence of
smoking was the only one that did not differ between hy-
pertensive and normotensive persons. And this is equally
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true at the level of the total sample as it is for each inves-
tigated sex and age group.

The association of hypertension with BMI and with
income sources showed to be significant for both sexes in
the age 35–64 yrs as well as in the total sample. The pro-
portion of persons having BMI � 25 is higher in cases (M:
85.7%, F: 77.4%) than in controls (M: 54.4%; F: 47.3%).

The difference in proportion of persons having less than
3 income sources amounted to 95.2 vs. 70.2% in men and
98.0 vs. 87.5% in women for cases and controls respec-
tively.

For two estimates of education – less than 8 schooling
years and proportion of persons who never attended
school – the difference was significant only at the total
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TABLE 1.
DESCRIPTIVE STATISTICS FOR CHARACTERISTICS RELATED TO HYPERTENSION (AGE STRUCTURE, BLOOD PRESSURE, BODY MASS

INDEX, SMOKING STATUS, EDUCATION AND INCOME) IN BAYASH POPULATION OF CROATIA. SEX DIFFERENCES WERE TESTED
USING T-TEST FOR QUANTITATIVE AND FISHER’S EXACT TEST FOR QUALITATIVE VARIABLES

Total (N=423) Men (N=144) Women (N=279) p (M vs.F)

Age (mean, SD) 41.1 (15.2) 38.9 (15.1) 42.3 (15.1) 0.029

18–34 yrs (n, %) 169 (40.0) 64 (44.4) 105 (37.6)

35–64 yrs (n, %) 217 (51.3) 69 (47.9) 148 (53.0)

65+ yrs (n, %) 37 (8.7) 11 (7.6) 26 (9.3)

Blood pressure
Systolic (mean, SD) 120.2 (25.8) 119.3 (18.5) 120.7 (28.9) 0.598

Diastolic (mean, SD) 75.8 (13.5) 76.9 (11.4) 75.2 (14.5) 0.221

Hypertension (n, %) 105 (24.8) 31 (21.5) 74 (26.5) 0.260

BMI (mean, SD) 25.5 (5.7) 25.3 (5.0) 25.6 (6.0) 0.595

BMI >25 (n, %) 202 (48.6) 71 (50.0) 131 (47.8) 0.672

Smokers (n, %) 297 (70.4) 104 (72.2) 193 (69.4) 0.551

Pack/year (mean, SD) 21.6 (18.0) 24.9 (21.9) 19.8 (15.3) 0.013

Schooling years: 0–12 y (mean, SD) 3.5 (3.3) 4.4 (3.4) 3.1 (3.2) 0.000

Ever attended school (n, %) 267 (66.4) 111 (80.4) 156 (59.1) 0.000

Schooling years 8+ (n, %) 64 (15.9) 25 (18.1) 39 (14.8) 0.384

Income sources (mean, SD) 1.6 (0.8) 1.8 (0.9) 1.5 (0.7) 0.001

Income sources <3 (n, %) 347 (86.5) 103 (75.2) 244 (92.4) 0.000

TABLE 2.
PREVALENCE OF HYPERTENSION IN BAYASH ROMA BY SEX, AGE AND REGION (TESTED BY CHI2-TEST)

Age
group

Total sample
%

Men
%

Women
%

p; Men vs.
Women

Baranja
%

Me|imurje
%

p; Baranja vs.
Me|imurje

18–34 5.9 9.4 3.8 0.137 4.2 7.1 0.428

35–64 35.0 30.4 37.2 0.333 39.0 25.4 0.057

65+ 51.4 36.4 57.7 0.235 51.4 50.0 0.969

Total 24.8 21.5 26.5 0.260 31.2 14.7 0.000

TABLE 3.
RELATION BETWEEN PREVIOUSLY DIAGNOSED HYPERTENSION (DHT) AND ELEVATED BLOOD PRESSURE VALUES

(»MEASURED HYPERTENSION«; MHT) AND IN BAYASH POPULATION

Hypertension status
Baranja Me|imurje

Definition N % N %

Non-hypertensive No dHT and no mHT 179 68.9 139 85.3

Undiagnosed hypertension No dHT but mHT 51 19.6 21 12.9

Successfully treated hypertension dHT but no mHT 7 2.7 1 0.6

Unsuccessfully treated hypertension dHT and mHT 23 8.9 2 1.2

Total 260 100 163 100



sample level. Since the difference between cases and con-
trols was not significant within the age group 35–64 yrs,
it implies that the connection of the level of education to
hypertension could be attributed mainly to the connec-
tion of both education measures to age.

The relation of systolic and diastolic blood pressure to
the number of income sources is also presented on Figure
2 for men and women separately. The blood pressure val-
ues are age-adjusted by means of multiple regression
analysis and standardized residuals are presented for
each income category. The tendency of blood pressure, ir-
respective of age, to be higher among those having no in-
come and in those having a smaller number of income
sources is visible in both sexes.

The extent to which hypertension is influenced by the
years of education and income was also assessed using
the forward stepwise method of the multivariate logistic
analysis. Smoking status, BMI, length of education, and
source of income, age, sex and region were considered as
independent variables (Table 5).

In the course of the analysis different models were
tested that considered various combinations of risk fac-
tors treated as a quantitative variable or qualitative vari-
ables with different cut-offs. The socio-economic status
was represented by the total number of income sources
(0–3) and years of education (0–12). Those two variables
showed to be influential when categorized as low income
0–2 sources vs. 3 sources and less than 8 years of school-
ing (0–7) vs. 8+ (8–12) finished years of schooling (i.e.
finished elementary school). The number of income sour-
ces was equally significant predictor when represented
as a quantitative variable.

The two best models both included the age and BMI
(as quantitative variables) and sex, region, smoking sta-
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TABLE 4.
PREVALENCE OF POTENTIAL RISK FACTORS FOR HYPERTENSION IN HYPERTENSIVE (HT) AND NON-HYPERTENSIVE GROUP

OF BAYASH ROMA BY SEX AND AGE (TESTED BY CHI2-TEST)

Men Women

HT (%) non-HT (%)
p; HT vs.
Non-HT

HT (%) non-HT (%)
p; HT vs.
Non-HT

Smokers
35–64 66.7 72.9 0.599 69.1 76.1 0.353
Total 64.5 74.3 0.280 64.9 71.1 0.320

Overweight persons
35–64 85.7 54.4 0.013 77.4 47.3 0.000
Total 74.2 43.2 0.002 77.5 37.4 0.000

Income – less than 3 sources
35–64 95.2 70.2 0.021 98.0 87.5 0.033
Total 90.3 70.8 0.027 98.6 90.3 0.025

Schooling years – less than 8
35–64 95.2 85.1 0.231 94.0 86.2 0.160
Total 96.8 77.6 0.015 95.6 81.6 0.005

Schooling years – never attended school
35–64 28.6 21.3 0.512 54.0 49.4 0.606
Total 32.3 15.9 0.043 59.4 34.4 0.000
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Figure 2. Systolic and diastolic blood pressure in relation to num-
ber of income sources in Bayash Roma (sex and age adjusted

blood pressure data).



tus, schooling years (as categorical ones) (Table 5). In the
first model the income was included as a quantitative
variable (with 4 categories) while in the second model it
was treated dichotomously (0–2 vs. 3). Age and BMI,
expectedly, showed to be the significant predictors for hy-
pertension (at p<0.001 level), while sex, region and smo-
king status were not.

The hypertension was associated with a lower num-
ber of schooling years (OR=3.466, 95%CI=1.057–11.367,
p=0.040) and fewer sources of income (OR=1.733, 95%CI=
1.120–2.682, p=0.014). The risk for being hypertensive is
increased for each year of life by OR = 1.056 (95%CI=
1.033–1.080, p<0.001) and for each unit of BMI by OR =
1.166 (95%CI=1.107–1.229, p<0.001).

The second best model is the one using cut-off 3 for
the number of income source while the other variables
are the same as in the previous model. Here, the risk for
hypertension is 5.5 x higher in persons who have 0–2
sources of income compared to those who have 3 differ-
ent sources of income (OR=5.549, 95%CI=1.627–18.930,

p=0.006). Both presented regression models explain 40%
of variance of the dependant variable and are equally ac-
ceptable.

Discussion

The Bayash Roma of Croatia are a socio-economically
marginalized minority population characterized by stag-
gering high unemployment rate and high rate of illiter-
acy. Their society still sustains a system of internal moral
norms and social rules. In our recent study6 it was shown
that the majority of Bayash population in Croatia lives in
large groups, completely segregated from the rest of the
population, in the outskirts of villages (e.g. Village of
Kru{anec in Me|imurje or Torjanci in Baranja) or small
towns (e.g. settlements of Zlatnica and Groblje in Darda
or Rupa in Beli Manastir) with non-existent or unsatis-
factory essential facilities, such as sewage, waterworks,
garbage collection, or roads. The Bayash families some-
times cannot afford connection to existing public utili-
ties6. Poverty and cultural specificities of the Bayash are
the major reasons for the persistence of traditional life-
style.

There is a strong cultural basis for obesity, tobacco
use, fatty diet, and inbreeding present in this population
– which all predispose them to hypertension and other
CVD risk factors. The Roma, worldwide, are among the
populations that are experiencing a rapid transition from
traditional lifestyle, characterized by high levels of physi-
cal activity and a diet with relatively low energy, to a
more sedentary lifestyle with an excess of caloric inta-
ke16.

Arterial hypertension is a complex disorder that rep-
resents one of the most important modifiable risk factors
for myocardial infarction, stroke, end-stage renal disease
and peripheral vascular disease17. The other modifiable
CVD risk factors include dyslipidemia, unhealthy diet,
physical inactivity and stress while non-modifiable risks
are advanced age, gender, ethnicity, and familial suscepti-
bility. The Interheart study18 estimate that nine poten-
tially modifiable risk factors contribute to more than
90% of CHD worldwide, and more than 95% of patients
who died from CHD had at least one of the four tradi-
tional risk factors (smoking, hypertension, hyperlipide-
mia and diabetes)18.

The significant association of hypertension with tra-
ditional CVD risk factors – age and BMI – was confirmed
in the present study, while no association with smoking
habits was found in this population. Smoking is a part of
traditional Roma life-style and with 70% of smokers in
the population6 it can be assumed that almost the entire
population is exposed to this risk factor in their family
environment. Therefore, due to homogenously distrib-
uted risk from smoking, this factor did not show to be a
significant predictor of hypertension.

The here presented results showed no differences in
the prevalence of hypertension among regions and be-
tween sexes. The fact that the previous report6 indicated
that those differences existed, requires further explana-
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TABLE 5.
MULTIVARIATE SCREENING FOR PREDICTOR VARIABLES FOR

HYPERTENSION BY LOGISTIC REGRESSION

Predictors OR (95% CI)

Predictor variable Hypertension

Region
(Baranja = referent)

1.00
1.035 (0.514–2.085); p=0.923

Sex
(male = referent)

1.00
1.269 (0.703–2.293); p=0.423

Smoker
(no = referent)

1.00
0.922 (0.494–1.721); p=0.799

Education
(0–7 yrs = referent)

1.00
3.466 (1.057–11.367); p=0.040

Age (years) 1.056 (1.033–1.080); p�0.001

Body mass index (kg/m2) 1.166 (1.107–1.229); p�0.001

Income (none = referent) 1.733 (1.120–2.682); p=0.014

Predictors OR (95% CI)

Predictor variable Hypertension

Region
(Baranja = referent)

1.00
1.254 (0.638–2.462); p=0.511

Sex
(male = referent)

1.00
1.321 (0.728–2.395); p=0.359

Smoker
(no = referent)

1.00
0.886 (0.474–1.657); p=0.706

Education
(0–7 yrs = referent)

1.00
3.682 (1.135–11.942); p=0.030

Age (yrs) 1.059 (1.037–1.083); p�0.001

Body mass index (kg/m2) 1.178 (1.116–1.243); p�0.001

Income (0–2 sources
= referent)

1.00
5.549 (1.627–18.930); p=0.006

Coding: 1 – normal blood pressure; 2 – hypertension. Abbrevia-
tions: OR – odds ratio; CI – confidence intervals



tion. It lies in the discrepancy of the definition of hyper-
tension applied in the two studies. According to the first
study, hypertensives were all those who had a diagnosed
hypertension (who are under medication), while in the
present study the definition was expanded to all those
with elevated measured blood pressure. When these
broader criteria were applied, all regional and sex differ-
ences disappeared.

The prevalence of cardiovascular disease as well as
morbidity and mortality due to other non-communicable
diseases are increasing in transitional and developing
countries. Croatia, with CVD mortality falling within the
range 35%–65% of total mortality, is considered to be at
the third stage of epidemiological transition. The CVD
epidemic (predominantly ischemic heart disease and ce-
rebrovascular disease) in transition countries is due to
the increased rates of hypertension, obesity, smoking and
sedentary lifestyle18. The decrease of CVD prevalence in
developed countries is a well documented phenomenon.
In accordance with this pattern are e.g. findings of signif-
icantly lower prevalence of hypertension (28 %; M: 29.8%;
F: 25.8%) in USA19, as an economically developed coun-
try, compared to Croatia (37.5%; M: 35.2; F: 39.7%)19.

In economically developed countries the inverse rela-
tionship exists between the socio-economic status and
the presence of CVD risk factors and CVD mortality20.
For example, in 58 American Gypsies10 the prevalence of
hypertension is as high as 73%. Other contrasting exam-
ples of this relation are the »first nations« of Canada21

and urban Swedes22.
In spite of the above mention assumptions, the Ba-

yash population in Croatia is characterized by a low prev-
alence of hypertension. Namely, we found that Bayash
Roma had a much lower prevalence of arterial hyperten-
sion (24.8%) when compared with the general population
of Croatia (27.7–44.2%)19,23–24. The analysis by age groups
allow us to conclude that the lower prevalence of hyper-
tension in Bayash than within the general population of
Croatia23 is not due to comparative younger average age
of the Bayash sample (Figure 3). The comparison of hy-
pertension prevalence in various countries within age
group 35–64 yrs. and applying the same criteria for hy-
pertension revealed that the prevalence in Bayash is the
lowest among European populations25 and it falls near
the levels found in USA and in Canada25 (Table 6).

The expected connection of the low socio-economic
status with the increase of cardiovascular disease risk
factors is (smilingly) in sharp contrast to the findings of
the present study. The vivid explanation for the obtained
relations could be found in the work of Ezeamama et al.
(2006)20, who, within the context of socio-economic de-
velopment in the Samoan archipelago, demonstrated the
positive associations between the socio-economic status
and traditional CVD risk factors at the early stages of
economic development. Those authors also suggest that
this relation changes along with the economic develop-
ment of the population (Figure 4)20; with high incidence
of traditional CVD risk factors characterizing the devel-
oping societies while their low incidence of CVD risk fac-
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Figure 3. Comparison of the prevalence of hypertension in Bayash
Roma and in general population of Croatia23 by sex and age.

TABLE 6.
PREVALENCE OF HYPERTENSION FOR THE AGE GROUP 35–64 YRS IN CROATIAN BAYASH ROMA COMPARED TO

SEVERAL EUROPEAN AND AMERICAN POPULATIONS23,25.

Population (sorted by increasing
order of prevalence)

Total (%) Men (%) Women (%) M – W

Canada25 27.4 31.0 23.8 7.2

North America25 27.6 30.4 24.8 5.6

USA25 27.8 29.8 25.8 4.0

Bayash (present study) 35.0 30.4 37.2 –6.8

Italy25 37.7 44.8 30.6 14.2

Sweden25 38.4 44.8 32.0 12.8

England25 41.7 46.9 36.5 10.4

Croatia23 42.8 46.7 39.1 7.6

Europe25 44.2 49.7 38.6 11.1

Spain25 46.8 49.0 44.6 4.4

Finland25 48.7 55.7 41.6 14.1

Germany25 55.3 60.2 50.3 9.9

The same standard criteria for hypertension were used in all studies (ie BP �140/90 mm Hg or treatment with antihypertensive medi-
cation)



tors is a mark of economically developed societies as well
as it is for the opposite – the traditional undeveloped so-
cieties.

In case the above-described association between so-
cio-economic status and cardiovascular disease risk fac-
tors by the level of economic development is universally
applicable, we could hypothesize that the Bayash Roma
population of Croatia – who in spite of their low socio-
economic status and the presence of other risk factors for
CVD are not developing CVD – are socio-economically
still in a »pre-developing stage«. If this assumption is
valid, we can expect that along with the westernization
of their life-style and the increase of their economic
power the increase in prevalence of hypertension in
Bayash Roma of Croatia will occur. However, it is inter-
esting that within the here presented Roma sample the
»developed« model could be observed – with lower blood
pressure values among the richer Roma.

Considering the relation between measured hyper-
tension (mHT) and previously diagnosed hypertension
(dHT) in Bayash population, it should be pointed out
that as long as hypertension is not a prevalent health
problem for Bayash Roma population, the given rates of
unsuccessfully treated hypertension are not alarming.
But it has to be kept in mind that presently as much as
74% of persons with elevated BP do not have diagnosed
hypertension. And if the prevalence of HT increases
(which we expect to happen) the proportion of success-
fully treated persons in this population will be minute if
the health care and health awareness remain at the pres-
ent-day level. Bearing in mind the chronic nature of car-

diovascular disease and its associated long-term disabil-
ity, mortality and financial cost, it is crucial that effective
early cardiovascular disease risk prevention be applied to
Roma minority population in Croatia.

Summing up we can state that although the preva-
lence of hypertension in Croatia is within the range of
other European populations, the Bayash Roma minority
population is characterized by its lower frequencies. This
interesting finding surely calls for attention and various
environmental as well as genetic hypotheses (i.e. the im-
pact of genetic isolation and inbreeding) should be tested
more thoroughly in the future.

In stressing out the importance of CVD prevention, it
is important to take into consideration the necessity for
the socially marginalized and economically deprived groups
not only to be included socio-economically into modern
society but for a parallel the public health policy based on
preventive programs should be developed.

Conclusions

The prevalence of hypertension in the Bayash Roma
is almost half the magnitude of what is usually reported
for the general population of Croatia. The prevalence of
hypertension in Bayash showed no significant difference
between the region of Baranja and Me|imurje. The sig-
nificant association of hypertension with age and BMI
was confirmed and the importance of non-traditional
SES-related CVD risk factors was highlighted.

Although the relation of blood pressure level and SES
indicators within this population was negative (as is com-
monly found in developed populations), low prevalence of
hypertension along with poverty, persistence of tradi-
tional lifestyle and with the presence of other risk factors
for CVD – requires that this finding be taken with pre-
caution. Namely, we expect that in the future – with
westernization of their life-style and the increase of the
economic power – the prevalence of hypertension and
other CVD in the population of Bayash Roma in Croatia
will increase. Therefore, it is important to recognize the
need for the early cardiovascular disease risk factors pre-
vention in this minority population.
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