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SUMMARY

Background: Obesity-induced metabolic syndrome is a multiple risk factor for cardiovascular (CV) risk factors and type 2 diabetes, and ethnic
minorities seem to have unfavourable medical risk factors in general more frequently than majority populations.

Objective: The aim of this study was to evaluate the prevalence of cardiovascular risk factors in relation to metabolic syndrome in the Roma
population compared with the non-Roma population residing in the eastern part of Slovakia.

Results: 123 Roma and 79 non-Roma patients with metabolic syndrome were evaluated. Men between 40-55 years of age had 4.76-times
higher odds and women 5.26-times higher odds for metabolic sydrome compared with the younger population. We found statistically significant
higher waist circumference in the Roma subpopulation and higher body mass index as well, although in selected population with metabolic syn-
drome. HDL cholesterol was significantly lower in both Roma men and women, and LDL cholesterol was not significant in men and women with
metabolic syndrome. Triglycerides levels were significantly higher in non-Roma women only. High-sensitivity C-reactive protein (hsCRP) values
were not in correlation with age but were associated with the increasing number of fulfilled criteria for metabolic syndrome in both subgroups
(Roma, non-Roma), independently of gender.

Conclusion: Our study confirmed higher prevalence of obesity, metabolic syndrome and other CV risk factors associated with metabolic syn-
drome among younger Roma population, which may be associated with increased cardiovascular disease (CVD) morbidity and mortality among
elderly Roma compared with non-Roma.
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INTRODUCTION mixed dyslipidemia and hypertension, may cause the subsequent
development of type 2 diabetes mellitus and cardiovascular

Metabolic syndrome, a concurrence of disturbed glucose and  disease (CVD) (1, 2). Obesity-induced metabolic syndrome is a
insulin metabolism, overweight and abdominal fat distribution, multiple risk factor for CVD and type 2 diabetes. Several recent
reports (3—6) indicate that the presence of metabolic syndrome
*HepaMeta Team members are listed in Appendix is associated with increased risk for both CVD and type 2 diabe-
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tes. Individuals with metabolic syndrome have at least a 2-fold
increased risk for CVD compared with those without metabolic
syndrome and there is a 5-fold increased risk for type 2 diabetes
in both men and women (7). The risk for diabetes is the high-
est in those with impaired fasting glucose, or impaired glucose
tolerance (IGT). Once a patient develops type 2 diabetes, risk for
CVD is enhanced. Not only relative risk for coronary heart dis-
ease (CHD) is increased by 2- to 3-fold, but once CHD becomes
manifest in a patient with diabetes, the prognosis for survival is
greatly reduced (8).

Early identification, treatment and prevention of metabolic
syndrome represent a major challenge for health care professionals
in the face of obesity epidemic and sedentary lifestyle (6). Obesity
induced metabolic syndrome is associated with vascular inflam-
mation which plays a pivotal role in all phases of atherosclerosis
progression. High-sensitivity C-reactive protein (hsCRP), one of
the most studied biomarkers of inflammation, is an independent
predictor of future cardiovascular events and can add further in-
sight to risk stratification. Assessment of hsCRP levels in clinical
practice is feasible and inexpensive (9).

Ethnic minorities seem to have generally unfavourable medical
risk factors more frequently than majority populations (10, 11).
One of the largest minority groups in Central and Eastern Europe
is the Roma population. In Slovakia, Roma are considered to be
the second largest minority group (12). According to professional
demographic estimates, approximately 430,000 Roma live in Slo-
vakia, which represents 8% of the total population of the country
(13). Previous studies have found higher mortality rates and lower
life expectancy of Roma than non-Roma (14, 15).

The aim of this study was to evaluate prevalence of CV risk
factors in relation to metabolic syndrome in the Roma popula-
tion compared with the non-Roma population in the eastern part
of Slovakia.

MATERIALS AND METHODS

The sample consisted of 452 Roma (mean age=34.7; 35.2%
men) and 403 non-Roma (mean age=33.5; 45.9% men) respond-
ents. Roma in selected settlements were recruited by local Roma
community workers. Respondents from major population were
randomly selected from a list of patients from general practi-
tioners. Data were collected via questionnaire, anthropometric
measures and blood sample analyses. Clinical biochemistry tests
for determination substrates: glucose, proteins (hs-CRP as risk
factor), enzymes (gamma-glutamyl transferase — GGT) and lipid
parameters (triacylglycerols — TAG or TG, total cholesterol —
TC, HDL cholesterol — HDL-C, LDL cholesterol — LDL-C). All
biochemical parameters were determined by routine biochemical
methods on analyser ADVIA 2400 or 1650. Excessive alcohol
use was defined as an intake of over 20g of alcohol daily on
average, based on answers in the questionnaire, and those pa-
tients were excluded. The methodology is described in detail
elsewhere (16).

Statistical Analysis
Categorical data are presented in absolute counts and percent-
ages; interval data are presented as the median (interquartile

range) because of nonparametric distribution. Measurement of
the statistical significance of differences between categorical data
was performed by chi-square test, and for interval data using the
Mann-Whitney U test.

RESULTS

In this observational study we examined a total of 420 Roma
participants and 382 non-Roma participants. The basic charac-
teristics of the study cohort are shown in Table 1. Roma men and
women had statistically significant lower mean plasma levels
of total cholesterol, HDL cholesterol and the plasma level of
uric acid as well. Roma women had significantly higher waist
circumference and body mass index overall compared with not
significant findings in the male population. Overweight signifi-
cance for Roma-women (53.4% of all Roma women) was already
found and first-grade obesity was significant in the whole Roma
study cohort (Roma men 28.8%, Roma women 26.2%) compared
with non-Roma. The level of hsCRP was statistically signifi-
cantly higher for both Roma men and Roma women, but did not
achieve significance as a risk factor for cardiovascular disease.
Plasma levels of triglycerides, mean age, glucose, and blood
pressure were not significantly different among all groups. LDL
cholesterol as a risk factor for CV disease was statistically higher
only in non-Roma men. Smoking was frequently (significantly
higher) reported for both genders of the Roma population. The
prevalence of metabolic syndrome was also found to be higher
in the Roma population.

Out of this study cohort we selected 123 Roma and 79 non-
Roma patients with metabolic syndrome for further evaluation
(Table 2). Lipid profile analyses show that HDL cholesterol
remains statistically lower for both Roma men and women and
that values of LDL cholesterol were not significantly different in
both men and women with metabolic syndrome compared with
the whole study cohort. Triglycerides were significantly higher
in non-Roma women only. Although selecting a subpopulation
with documented metabolic syndrome, we found statistically
significant higher waist circumference for the Roma subpopu-
lation and higher body mass index as well. We found that the
prevalence of metabolic syndrome in the examined population
was associated with advanced age. Men between 40-55 years
of age had 4.76-times higher odds and women had 5.26-times
higher odds for metabolic sydrome compared with the younger
population. Ethnicity did not play a role at all (Table 3). We ana-
lysed a specific gender comparison of the individual metabolic
syndrome components between participants with/without meta-
bolic syndrome in the Roma population (Table 4, 5) and we found
that plasma glucose levels, plasma triglycerides levels, plasma
HDL cholesterol levels, waist circumference, and systolic blood
pressure were significantly different in the Roma population with
metabolic syndrome (all representing higher cardiovascular risk).
There were no statistical differences in smoking habits among the
Roma subgroup with metabolic syndrome.

Focusing on inflammation (hsCRP), we found highly statisti-
cally significant results for the Roma population with metabolic
syndrome, especially in Roma men (Table 2, 5). We found that
the elevation of hsCRP was not in correlation with age but was as-
sociated with increasing number of fulfilled criteria for metabolic
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Table 1. Parameters of the study cohort. Presented as median (IQR), BMI, smoking, MS as percentage

Roma men Non-Roma men Roma women Non-Roma women

N=159 N=181 P N=261 N=201 P
Age 35.1(15.83) 33.7 (11.0) ns 35.5(14.9) 34.2 (11.0) ns
Cholesterol 4.64 (1.26) 5.09 (1.34) <0.001 4.73(1.2) 5.06 (1.15) <0.001
LDL 2.34 (0.96) 2.69 (1.01) 0.001 2.52 (0.86) 2.51(0.83) ns
HDL 0.95 (0.37) 1.15(0.34) <0.001 1.11(0.34) 1.38 (0.47) <0.001
TG 1.14(0.84) 1.08 (0.80) ns 1.02 (0.74) 0.92 (0.69) ns
ApoB100 0.72 (0.32) 0.78 (0.33) ns 0.74 (0.27) 0.72 (0.27) ns
UA 164.0 (35.7) 310.1(120.9) <0.001 195.0 (81.9) 223.0 (84.3) 0.002
Glu 4.83(0.74) 4.86 (0.71) ns 4.61(0.74) 472 (0.6) ns
Waist 90.0 (22) 92.0 (16) ns 87.0 (19) 80.2 (17) <0.001
BMI 26.3 (8.44) 25,5 (5.98) ns 25.5 (8.06) 22.9 (6.13) <0.001
sBP 126.0 (20) 124.0 (18) ns 116.0 (18) 116.7 (18) ns
dBP 75.7 (17) 75.3 (12) ns 72.0 (14) 75.0 (13) 0.009
hsCRP 1.91(3.91) 0.95 (1.48) <0.001 1.52(3.07) 0.93 (2.45) 0.045
BMI > 30 28.8% 16.3% 0.005 26.2% 11.0% <0.001
BMI > 25 55.8% 54.3% ns 53.4% 34.9% <0.001
Smoking 62.9% 34.6% <0.001 26.2% 11.0% <0.001
MS 29.7% 20.5% 0.049 29.6% 19.6% 0.011

IQR - interquartile range

Table 2. Parameters of the study cohort with metabolic syndrome. Presented as median (IQR), BMI, smoking as percentage (n).

Roma men Non-Roma men Roma women Non-Roma women

n=47 n=38 P n=76 n=41 P

Age 40.4 (10.8) 36.7 (9.5) ns 425(9.8) 39.8(8.1) ns

Cholesterol 4.90 (1.59) 5.67 (1.43) ns 5.09 (1.26) 5.60 (1.63) ns

LDL 2.58 (1.07) 3.02 (0.99) ns 2.76 (0.85) 3.12(1.07) ns
HDL 0.79 (0.21) 1.00 (0.23) 0.003 0.97 (0.25) 1.08 (0.28) 0.010
TG 2.10 (1.61) 2.05(1.16) ns 1.70 (0.86) 1.93 (1.21) 0.002

ApoB100 0.84 (0.36) 0.93 (0.36) ns 0.85 (0.26) 0.92 (0.36) ns
UA 292 (147) 355 (88) ns 212 (103) 245 (83) 0.004

Glu 5.19(1.26) 5.27 (0.88) ns 4.97 (0.95) 4.86 (0.74) ns
Waist 109.5 (17) 103.0 (10) 0.003 96.0 (14) 95.0 (17) 0.005
BMI 31.6 (7.41) 29.7 (4.16) 0.001 30.8 (5.83) 29.1(5.62) 0.003

sBP 136 (20) 132 (56) ns 131 (27) 130 (24) ns

dBP 85 (18) 84 (11) ns 84 (15) 83 (12) ns
hsCRP 4.70 (3.93) 1.40 (2.09) <0.001 2.68 (5.24) 2.26 (6.31) <0.001

BMI > 30 68.1% (32) 47.4 (18) 0.054 54.2% (45) 41.5%( 17) ns

BMI > 25 97.9% (46) 97.4% (37) ns 88% (73) 82.9 (34) ns
Smoking 59.6% (28) 31.6% (12) 0.010 56.8 (46) 31.7% (13) 0.009

IQR - interquartile range
Table 3. Prevalence of metabolic syndrome according to age
Male Female
n (%) | OR (95% C) n (%) | OR (95% Cl)
Age
18-39 years 47 (17.6) 1 53 (15.0) 1

40-55 years 38 (51.4) 4.76 (2.72-8.31) 70 (49.0) 5.26 (3.37-8.20)
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Table 4. Gender specific comparisons of individual MS components between participants with and without MS in the Roma

subgroup. Presented as median (IQR).

Roma men Roma women
without MS with MS P without MS with MS P
Glu 4.75 (0.59) 5.19 (1.26) <0.001 4.5(0.61) 4.96 (0.95) <0.001
TG 0.96 (0.59) 2.1(1.61) <0.001 0.9 (0.57) 1.71(1.01) <0.001
HDL 1.07 (0.42) 0.79(0.21) <0.001 1.18 (0.34) 0.96 (0.25) <0.001
Waist 85 (12) 109.5 (17) <0.001 80 (16) 96 (14) <0.001
sBP 121 (17) 136 (20) <0.001 113 (14) 131 (27) <0.001

Table 5. Gender specific comparisons of age, chol., LDL, apoB, hsCRP, uric acid, and smoking between participants with and
without MS in the Roma subgroup. Presented as median (IQR), smoking as percentage (n).

Roma men Roma women
without MS with MS . without MS with MS P
Age 30.8 (14) 40.4 (1.59) <0.001 32.9(13.0) 42.4 (10.3) <0.001
Cholesterol 447 (1.11) 4.9(1.07) 0.037 46 (1.11) 5.15(1.19) <0.001
LDL 2.31(0.87) 2.58 (1.07) ns 2.41(0.86) 2.77(0.9) <0.001
ApoB 0.69 (0.3) 0.84 (0.36) 0.001 0.71(0.26) 0.88 (0.27) <0.001
hsCRP 1.12 (2.54) 4.7(3.93) <0.001 1.03 (2.32) 3.02 (5.27) <0.001
Uric acid 254 (123) 292 (147) 0.010 191 (78) 217 (107) 0.003
Smoking 64.0% (71) 59.6% (28) ns 57.4% (113) 56.8% (46) ns
Table 6. Association of age and metabolic syndrome with hsCRP
Male Female
n (%) | OR (95% CI) n (%) | OR (95% CI)

Age

18-39 years 25(9.4) 1 49 (14.0) 1

40-55 years 19 (25.7) 2.01(0.97-4.15) 31(22.1) 1.15 (0.66-2.00)
MS

<3 criteria 18 (7.0) 1 44 (11.6) 1

3+ criteria 26 (30.6) 4.71 (2.34-9.51) 38 (30.2) 3.07 (1.79-5.28)

syndrome in both subgroups (Roma, non-Roma) independent of
gender. (Fig. 1, Table 6).

7.00

6.00

BRoma

5.00 mnon-Roma

4.00

3.00

Mean hsCRP

Number of fulfilled MS criteria

Fig. 1. Association between plasma levels of hsCRP and
increasing fulfilled criteria of metabolic syndrome in the Roma
and non-Roma populations.

DISCUSSION

In this study, based on younger population (to this time less
studied in this community), the prevalence of obesity was sig-
nificantly higher in Roma settlements. We found overweight
significance for Roma women and the first grade of obesity was
significant for the whole Roma study cohort (Roma men 28.8%,
Roma women 26.2%) compared with the non-Roma cohort (men
20.5%, women 19.6%). Roma women had significantly higher
waist circumference and body mass index overall compared with
not significant findings in the male population. In this observa-
tional study we confirmed the findings from previous studies in
the general cohort of Roma and non-Roma populations (17, 18).

We found higher prevalence of metabolic syndrome in the
Roma population associated with advanced age. Nearly one-third
of the Roma population fulfilled the criteria for metabolic syn-
drome. By selecting a subpopulation with metabolic syndrome we
documented as statistically significant higher waist circumference

S72



for the Roma subpopulation and higher body mass index as well.
Cardiovascular disease and all-causes mortality are increased in
the population with metabolic syndrome, even in the absence of
baseline CVD and diabetes type 2. Early identification, treatment
and prevention of metabolic syndrome present a major challenge
for health care professionals in the face of obesity epidemic and
sedentary lifestyles (6). Abdominal obesity is the most common
feature of this cluster of metabolic abnormalities, increasing
the risk of coronary heart disease in type 2 diabetic patients.
Obesity, however, is a heterogeneous phenotype and not every
obese patient is at high risk of coronary heart disease (subgroup
“fit-fat” — obese patients, but physically active), despite the fact
that there is a well-established relationship between overweight/
obesity and the probability of developing complications. For
instance, it has been shown that patients with abdominal obesity,
high triglycerides and low HDL-cholesterol concentrations are
frequently characterised by a triad of metabolic abnormalities, so-
called atherogenic metabolic triad, even in the absence of type 2
diabetes (19). This finding could be also applied to the population
without a previous history of CVD or diabetes.

Lipid profile analyses in the population with metabolic syn-
drome show that HDL cholesterol levels remain statistically lower
for both Roma men and women (20). LDL cholesterol levels
were not significantly higher (different) for both men and women
with metabolic syndrome. We did not confirm hyperglyceamia or
hypertriglyceridemia among the Roma population published in the
previous study (21), which should be associated with the younger
population included in this study. We believe, that such risk factors
will develop in case of missing prevention strategies for Roma
settlements. Surprisingly, triglycerides were significantly higher in
non-Roma women with metabolic syndrome. The fact has not yet
been explained, possibly lifestyle, mainly dietary habits, could be
involved. However, genetical determination cannot be excluded.
Some papers reported that a predisposition for metabolic syndrom
starts in early age according to the composition of the mother’s
milk during the first five days of life (22).

Inflammation is a popular concept in preventive cardiology,
and among inflammatory markers that have been examined, the
acute-phase response marker C-reactive protein (measured by
high sensitive technique — hsCRP) has been shown to predict the
risk of future myocardial infarction beyond the contribution of
traditional risk factors in both primary and secondary prevention
studies and in patients with acute coronary syndromes as well
(23). Levels of hsCRP were statistically significantly higher in
the Roma population with metabolic syndrome, especially in
Roma men. Plasma levels of hsCRP were not in correlation with
age but were associated with the increasing number of fulfilled
criteria for metabolic syndrome; this may be possible explanation
for the increased CVD morbidity and mortality among Roma
compared with non-Roma. Ginter et al. reported that premature/
untimely cardiovascular mortality occurred more than 2.5 times
more frequently among male Roma than among the average males
in the Slovak population (12).

Finally, we can conclude that higher rates of obesity, metabolic
syndrome itself, smoking, and low HDL cholesterol were found
among residents of Roma settlements. This higher prevalence
of CVD risk factors along with perceived barriers to health care
may lead to increased CVD morbidity and mortality in elderly
Roma compared with non-Roma (24). Therefore, there is a need

for early prevention in this minority population as well as for
changes in the provision of health care services. To confirm this
data, prospective trials in Roma settlements should be performed.

This study has several limitations. The cross-sectional design
of the study did not allow us to follow the patients prospectively.
Furthermore, only patients younger than 55 years were included,
nevertheless, the incidence of metabolic syndrome is higher in
older patients.

CONCLUSION

Our study confirmed the higher prevalence of obesity and
metabolic syndrome as well as the higher prevalence of CV risk
factors associated with metabolic syndrome among the younger
Roma population, which may be the cause of increased CVD
morbidity and mortality rates among the Roma elderly compared
with non-Roma.
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