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Abstract

Background and Aims: This study’s aim was to evaluate the prevalence of obesity and
new cases of diabetes in Roma population compared to ethnic Romanian Caucasians
from Calarasi County in the south part of Romania. Material and Methods: The
population included in this study is part of a larger project that aims to evaluate the
prevalence of obesity, prediabetes and diabetes in the Roma population from Calarasi
County. So far we have included 344 people: 180 Roma (119 female/61 male), and 164
non-Roma (108 female/56 male) aged between 18 and 85. Results: In Roma population,
the prevalence of underweight, normal weight, overweight and obesity was 4.4% (n=8),
37.2% (n=67), 26.7% (n=48) and 31.7% (n=57) respectively. In Romanian Caucasians,
the prevalence of overweight and obesity was 37.2% (n=61) and 32.3% (n=53)
respectively. Diabetes was diagnosed in 14.6% (n=24) of Romanian Caucasians and in
11.7% (n=21) of Roma population. Risk factors for obesity in Roma population were:
lower socio-educational level, smoking, physical inactivity (active less than 30 min/day).
Conclusions: High prevalence of overweight (26.7%), obesity (31.7%) and new cases of
diabetes (11.7%) among the Roma population in the south part of Romania, Calarasi
County was an important finding of our study. We observed a negative effect of lifestyle
behaviours on health-related outcomes: smoking, sedentariness, lower socio-educational
level.
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half of the twentieth century, the population of
Background and Aims Roma in Romania registered a continuous
There are 8-12 million of Roma ethnics (also  growth. In Romania there are 621.573 Roma
known as Gypsies, Roma people) living in  ethnics - 3.29%, representing the second largest
Europe, with approximately 4.2 million living in  ethnic minority [3,4].
Central and Eastern Europe [1,2]. By the second
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In many countries, Roma populations have
higher levels of childhood and adult obesity than
non-Roma population [5,6]. In addition, previous
studies have found higher mortality rates and
lower life expectancy in Roma than non-Roma
population [7].

This study’s aim was to evaluate the
prevalence of obesity and newly diagnosed
diabetes in Roma population compared to ethnic
Romanian Caucasians from Caldrasi County in
the south part of Romania. The population of
this study is part of a larger project that aims to
evaluate the prevalence of obesity, prediabetes
and diabetes in Roma people from Calarasi
County.

Material and Methods

Description of the study design

and population

This cross-sectional, epidemiologic, non-
interventional study was conducted from March
2014 until November 2015 in several localities
in Calarasi County. Screening action was
promoted by the local media (newspaper and
television) in Calarasi and throughout the local
general practitioners. The screening procedures
carried out for all participants included
interviews about personal and family medical
history, anthropometric and clinical
measurements and fasting capillary glucose
(FCG) as well as questions related to physical
activity, food consumption, smoking,
educational and occupational level. All
participants completed the Finnish Diabetes Risk
Score questionnaire.

A total of 453 participants aged 6-84 years
took part in the screening. For the present study
we excluded subjects who refused to sign the
informed consent (n=3), patients with already
diagnosed type 1 or type 2 diabetes mellitus
(DM) (n=2, respectively n=58) and participants
<18 years (n=47). So far we have included 344

subjects: 180 Roma (119 female/61 male) and
164 non-Roma (108 female and 56 male) aged
between 18 and 84 years.

Inclusion criteria: women and men aged
between 18 and 85 years, without previously
diagnosed type 1 or type 2 diabetes mellitus;
born and residing in Romania; individuals that
are able to understand the informed consent.

Anthropometric parameters: Weight, height,
waist, hip and neck circumferences (WC, HipC,
NC) were measured with a standard clinical
scale and a centimeter according to standard
procedures. Body mass index (BMI=weight
(kg)/square height (m?), waist to hip ratio
(WHR=WC/HipC) and waist to height ratio
(WHtR=WC/Height) [8] were calculated.

For this study we calculated “body adiposity
index” (BAI) as a new method to estimate the
percentage of body fat (%BF); BAI is based on
hip circumference and height without requiring a
measure of body weight (BAI=[Hip
circumference  (cm)/height  (m)*°]-18)  [9].
Percentage body fat (BF%) was predicted using
an equation developed in Dutch Caucasians
which include BMI, age, and sex [10]: BF% =
1.2xBMI + 0.23xage — 10.8xsex —5.4, where age
is in years and sex is 0 in females and 1 in males.
BAI and BF% have been previously validated
with measurements using Dual Energy X-ray
Absorptiometry  (DXA)  [11], magnetic
resonance [12], or computed tomography [13].

Physical  activity, food consumption,
smoking and educational level: Data related to
physical activity, food consumption and smoking
were obtained using the Finnish Diabetes Risk
Score (FINDRISC) questionnaire completed by
the research team. Those reporting less than 30
minutes of physical activity per day were

classified as inactive. In order to assess
education levels we referenced the last
institution attended out of three

categories: primary (<8 years of education),
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secondary (8-12 years of education), and
university (>12 years of education). The
classification used for smoking was non-smoker
(has never smoked), ex-smoker and smokers
(current smokers).

Definitions: For BMI classification we used
the definitions of World Health Organization
[14]: underweight was defined as BMI <18.5
kg/m? normal weight as 18.5-24.9 kg/m?
overweight as 25-29.9 kg/m? and obesity as a
BMI over 30 kg/m? %BF > 20% (males) and
%F > 33% (females) were the cut-points adopted
to define excessive body fat [15]. Metabolic
waist or central obesity was defined as WC >94
cm for men and >80 cm for women according to
the IDF reccommendations [16]. WHtR over 0.5
for both males and females defined central fat
distribution [17].

Diabetes was defined using the American
Diabetes Associations 2010 criteria [18].

Resting blood pressure was measured by
trained technicians using auscultatory methods
with patient in a seated position. Patients were
considered to have hypertension if they had
systolic blood pressure (SBP) >140 mmHg, or
diastolic blood pressure (DBP) >90 mmHg, or
currently receiving antihypertensive treatment,
or medical history of physician-diagnosed
hypertension.

Laboratory assays: Fasting capillary glucose
(FCG) was measured using the Accu-Chek®
Active (Roche Diagnostics GmbH, Mannheim,
Germany) glucose meter after an overnight fast.
Patients with FCG> 100 mg/dl were recalled for
biochemical analyses including fasting plasma
glucose and HbAlc. For fasting plasma glucose
measurement we used spectrophotometry
(colorimetric enzyme assay method GOD / PAP,
using the hexokinase enzymatic method). For
HbA1C measurement we used
spectrophotometry / amperometric method.

Statistical Analyses

Comparisons among groups were made by
use of ANOVA for quantitative variables and the
x2 test for categorical variables. All reported p-
values were based on two-sided tests. The level
of statistical significance was set at p< 0.05.
Continuous variables that were normally
distributed were presented as meanzstandard
deviation (SD), those with abnormal distribution
as median and categorical variables as
percentages. Kolmogorov-Smirnov test was used
for testing the normality of data.

For statistical analyses we used Statistical
Package for Social Sciences (SPSS) version 19.

Results

The socio-economic and demographic
characteristics of the study participants are
presented in Table 1. Educational level was
significantly  different  between  groups
(p<0.001); 81.6% (n=155) from Roma
population were assigned in category less than 8
classes versus 44.5% (n=73) of Romanian
Caucasians. In both populations women had a
lower educational level (Table 1). Prevalence of
cigarette smoking was higher in Roma
population (45.6% (n=82) vs. 23.1% (n=37),
p<0.001. In Roma population, the prevalence of
underweight, normal weight, overweight and
obesity was 4.4% (n=8), 37.2% (n=67), 26.7%
(n=48) and 31.7% (n=57) respectively. In
Romanian Caucasians, the prevalence of
underweight, normal weight, overweight and
obesity was 5.5% (n=9), 25% (n=41), 37.2%
(n=61) and 32.3% (n=53) respectively.
Moreover 72.8% (n=131) from Roma and 80.5%
(n=132) from Romanian Caucasians presented
central obesity using waist circumference.
Hypertension had a higher prevalence in
Romanian Caucasians (64% (n=105) vs. 48.9%
(n=88), p=0.005). Diabetes was diagnosed in
14.6% (n=24) of Romanian Caucasians and in
11.7% (n=21) of Roma population (p=0.099
between populations).
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Table 1. Socio-economic and demographic characteristics of the study participants.

Variables Romanian Caucasians | p* Roma population (n=180) p* p#
(n=164)
Female Male Female Male
Sex distribution 108 56 119 61 0.96
Environment (urban / rural) (n, %)
Urban 10 (8.4%) 8(13.1%) | 0.038 51 (47.2%) | 36 (65.3%) | 0.319 | <0.001
Rural 109 (91.6%) 53 (86.9%) 57 (52.8%) | 20 (35.7%)
Educational level (n, %)
< 8 classes 56 (51.9%) 17 (30.4%) | 0.004 111 (93.3%) | 44 (72.1%) [ 0.001 | <0.001
8-12 classes 32 (29.6%) 16 (28.6%) 8 (6.7%) 10 (16.4%)
>12 classes 20 (18.5%) 23 (41.4%) 0 7 (11.5%)
Current smoking (n, %)
| 28 (26.2%) [9(17%) [0.002 |45(37.8) [37(60.7) [0.012 [ <0.001
BMI (kg/m°) (n, %)
<185 7 (6.5%) 2 (3.6%) 0.233 5 (4.2%) 3 (4.9%) 0.512 [ 0.027
18.5-24.9 30 (27.8%) 11 (19.6%) 46 (38.7%) | 21 (34.4%)
25-29.9 33 (30,6%) 28 (50%) 34 (28.6%) 14 (23%)
>30 38 (35.2%) 15 (26.8%) 34 (28.6%) | 23 (37.7%)
Metabolic waist (>80 cm in female, >94 cm in male) (n, %)
| 87 (80.6%) | 45 (80.4%) | 0.976 | 95(79.8%) |36 (59%) | 0.003 [ 0.092
WHR (>0.85 in female, >0.95 in men) (n, %)
| 79 (73.1%) | 37 (66.1%) | 0.345 | 87 (73.1%) [ 33(54.1%) | 0.001 [ 0.417
WhtR >0.5
| 90 (83.3%) | 50 (89.3%) | 0.306 | 95(81.9%) [ 42(68.9%) | 0.049 [0.03
Sedentary lifestyle in min/week (<30 min/day) (n, %)
| 41 (38%) | 18 (32.1%) | 0.461 | 50 (42%) [ 21(34.4%) |0.324 [0.507
Hypertension (n, %)
| 64 (59.3%) | 41 (25%) | 0.077 | 59 (49.6%) [ 29 (47.5%) | 0.796 | 0.005
Diabetes (n, %)
| 15 (13.9%) | 9(16.1%) | 0.625 | 9(7.6%) | 12(19.7%) [0.046 | 0.099
p* between female and male in the same group; p# between Romanian Caucasians and Roma population
Table 2. Health-related anthropometric characteristics in Romanian Caucasians.
Female (n=108) Male (n=56) Total (n=164)
Mean SD Mean SD Mean SD p*
Age (years) 53.81 14.45 55.91 | 12.74 54.52 13.89 NS
Height (cm) 159.18 | 7.49 172.68 | 14.02 163.79 | 12.02 <0.001
Weight (cm) 70.07 15.67 84.86 | 18.78 75.12 18.15 <0.001
BMI (kg/mp) 27.63 5.81 28.03 | 4.79 271.77 5.47 NS
WC (cm) 94.13 14.25 103.39 | 15.09 97.29 15.15 <0.001
HipC (cm) 105.88 | 12.71 106.07 | 14.14 105.94 | 13.18 NS
NC (cm) 35.14 4.36 41.33 | 4.78 37.24 5.37 <0.001
WHR 0.89 0.07 0.98 0.07 0.92 0.08 <0.001
WHIR 0.59 0.09 0.60 0.07 0.59 0.08 NS
BAI 34.25 7.95 2850 |5.81 32.39 7.54 <0.001
BF (%) 40.08 8.32 30.18 | 6.77 36.70 9.12 <0.001
SBP (mmHQ) 137.76 | 26.25 151.44 | 26.05 142.27 | 26.89 <0.001
CPG (mg/dl) 111.94 | 29.66 116.73 | 36.45 11357 | 32.11 NS
FPG (mg/dl)** 163.4 44.67 179.33 | 48.24 169.37 | 45.68 NS
HbAlc (%)** 7.05 1.2 7.09 0.96 7.07 1.1 NS

p* between female and male in the same group; **, only in patients with diabetes.
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Table 3. Health-related anthropometric characteristics in Roma population.

Female (n=119) Male (n=61) Total

Mean SD Mean SD Mean SD p* p#
Age (years) 48.93 16.02 | 4240 1572 |46.65 16.17 0.01 <0.001
Height (cm) 156.52 591 170.36 8.34 161.21 9.46 <0.001 0.03
Weight (cm) 67.13 1713 | 8156 2140 |72.02 19.84 <0.001 NS
BMI (kg/mp) 27.30 6.21 28.01 6.73 2754  6.38 NS NS
WC (cm) 94.13 1564 |98.67 19.15 |95.70 17.02 NS NS
HipC (cm) 10459 1425 |103.15 1234 |104.09 13.60 NS NS
NC (cm) 33.30 3.35 39.36 5.38 35.39 5.05 <0.001 <0.001
WHR 0.90 0.08 0.95 0.10 0.92 0.09 <0.001 NS
WHtR 0.60 0.10 0.58 0.11 0.59 0.10 NS NS
BAI 34.13 1096 |2850 5.81 32.23 9.89 <0.001 NS
BF (%) 38.61 8.77 27.11  9.65 34.72 1057 <0.001 NS
SBP (mmHg) 129.58  27.64 | 136.02 2548 | 13177 27.03 NS NS
CPG (mg/dl) 102.06  36.84 |118.80 53.91 |107.73 43.96 0.02 0.05
FPG (mg/dl)** 1925 90.51 |213.75 76.17 |204.66 81.14 NS NS
HbAlc (%)** 7.44 1.59 7.73 1.24 7.44 1.36 NS NS

p* between female and male in the same group; p# between Romanian Caucasians and Roma population; **, only in

patients with diabetes.

Roma people were younger (aged
46.65+16.17 vs. 54.52+13.89 years, p <0.001),
had lower height (161.2 + 9.46 vs. 163.79 +
12.02 cm, p=0.03) and lower neck circumference
(35.39 £ 5.05 vs. 37.24 £ 5.37 cm), as detailed in
Tables 2 and 3. In Roma population there were
significant differences for height, weight, neck
circumferences, WHR, BAI and BF (%) between
genders but no significant differences for BMI,
WC, and HipC (Table3). In Romanian
Caucasians, males were on average heavier,
taller, with  higher waist and neck
circumferences, and higher WHR than females
(Table 2). BAI and BF (%) were lower in
Romanian Caucasian men (Table 2). We found
significant differences for age (p<0.001), neck
circumference (p=0.04), and BF % (p=0.05)
between men (Romanian Caucasian vs. Roma).
There were significant differences for age
(p=0.023), height (p=0.003), neck circumference
(p<0.001) and SBP (p=0.024) between women
(Romanian Caucasian vs. Roma).

Obesity and age in Roma

and general population

The highest prevalence of obesity in Roma
population was found in the 41-50 and 51-60
years age groups (n=14, 24,6% respectively
n=14, 24,6%); in Romanian Caucasians the peak
was in the 51-60 years age group (n=18, 34%).
There was a lower prevalence of obesity in
persons over 71 years (7%, n=4) in Roma
population, and in the 18-30 age group (n=2,
3,8%) for Romanian Caucasians (all p>0.05).

Sex and racial differences

in neck fat accumulation

Data for neck circumference stratified by sex
and ethnicity are presented in Figure 2 and 3. All
men had a significantly higher NC than women
(p<0.001). Romanian Caucasian men had higher
neck circumference (44.33£4.78 cm vs. 39.36+
537 cm (p= 0.04)). In all groups, neck
circumference was higher with increasing BMI

(Figure 2 and 3).
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Figure 1. Prevalence of obesity in Roma population and Romanian Caucasians.
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Figure 2. Neck circumference in men stratified by ethnicity

95% CI 1.1-3.45), smoking (OR=1.4 (95% ClI
Risk factors for obesity 1.04-4.21) and physical activity less than 30
Obesity was present in 32.3% (n=53) of min/day (OR=1.4 95% CI 1.2-5.23).
Romanian Caucasian and 31.7% (n=57) of Roma
population (p=0.897). Risk factors for obesity in Discussion
the Roma population were: lower socio- Our study revealed that the prevalence of
educational level (less than 8 years) (OR=1.3, overweight and obesity in Roma population was
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26.7% and 31.7% respectively and for Romanian
Caucasians 37.2% and 32.3% respectively.
These results are similar to those published by
Bartos and Badila, where the prevalence of
obesity was 34.4% in Roma people [19].
Recently the ORO study, which included 2128
persons, found a prevalence of 31.1% for

overweight and 21.3% for obesity in Romania
[20]. Global prevalence of adult (>18 years)
obesity and overweight reported by WHO in
2014 was 13% (11% for men and 15% for
women) and 39% (38% of men and 40% of
women) respectively [21].
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Figure 3. Neck circumference in women stratified by ethnicity

In Slovakia, de Courten B et al. [22] found a
prevalence of 30% (95% CI 26-34) for obesity.
In another study, the Roma population in the
eastern Croatian region of Baranya had a
prevalence for overweight and obesity of 30%
and 23% respectively [23]. Prevalence of obesity
in the Roma population residing in the Greater
Bilbao region (Basque Country, Spain) was
51.7% [24]. In a study that included 70 adult
Roma immigrants in lItaly, the prevalence of
obesity was 32.2% in males and 12.8% in
females [25].

In Croatia, the rate of obesity was higher
among Roma women than in Roma men among
the general population [26]. A higher prevalence
of obesity in Roma women was reported also in
other countries [27,28].

In our study, the analysed Roma population
presented a higher prevalence of visceral obesity
(72.8%) compared to the results of Bartos and
Badila (50.8%), but the cut-off values for waist
circumferences used by the last were 88 cm for
women and 102 cm for men [19]. In a study
conducted in Hungary (including 646 Roma
adults) the prevalence of central obesity was
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60.68% (66.16% in women and 52.17% in men)
[29]

In our study, the preliminary data revealed a
high prevalence of diabetes in the Roma
population living in Calarasi Contry. In 2011,
Bartos and Badila found a prevalence of 10.3%
for diabetes [19]. The PREDATORR
(PREvalence of DiAbeTes mellitus, prediabetes,
overweight, Obesity, dyslipidemia,
hyperuricemia and chronic kidney disease in
Romania) study has shown an overall age- and
sex-adjusted prevalence of diabetes in the
general adult Romanian population of 11.6%
(95%Cl1 9.6%-13.6%) [30]. In a study conducted
in Slovakia, the prevalence of type 2 diabetes in
Roma population was 30% versus 10% in the
control population, obesity 65% (vs. 30% in
controls) and metabolic syndrome 20% versus
4% in controls [22] .

In our study the prevalcence of hypertension
was 30.3%, similar with that reported in the
study conducted by Bartos and Badila [19].

Similar to other studies of the Roma
population, we found that lower educational
level is a risk factor for obesity [31].

Denutrition was present in 4.9% of
participants (4.4% in Roma population and 5.5%
in Romanian Caucasians). However, in Croatia,
8% of the Bayash were underweight in contrast
to 1% of the majority of the population in the
region, and underweight rates were especially
high in women (11%) compared to men (4%).
We did not find differences in gender
distribution for malnutrition.

Regarding height, only Roma women had
shorter stature. In Serbia, a study revealed that
Roma males and females had significantly
shorter stature [32]. Recent studies [33] revealed

that shorter people have a higher risk of
metabolic syndrome and other related diseases
with a similar WC. These findings indicated that
height modification of WC is reasonable and it
should be taken into account in obesity
evaluation.

The prevalence of current smoking in the
Roma population was significantly higher
compared to that recorded Romanian Caucasians
and that reported in other studies [19].

Our study has several limitations. Thus, the
cross-sectional design of the study is a limiting
factor with regard to the risk factor for obesity
and diabetes. Another limitation is represented
by the fact that Roma population in Calarasi is
not representative for the overall Romanian
Roma population.

Conclusions

High prevalence of overweight (26.7%),
obesity (31.7%) and diabetes (11.7%) among the
Roma population in the south part of Romania,
Calarasi County was an important finding of our
study.

We observed a negative effect of lifestyle on
health-related  outcomes.  Thus, smoking,
sedentariness and lower socio-educational level
were risk factors for obesity in the Roma
population. All these could represent a starting
point for the development and implementation of
prevention programs for this population.
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