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ABSTRACT
Roma communities suffer from higher rates of dia-

betes, cardiovascular disease, hypertension and related im-
pairments and limitations in daily activities.

Purpose of the article is to study and analyze health
risk factors: body mass index, blood pressure and blood
glucose among the Roma population in small cities in Bul-
garia.

Material/Methods: In May 2015, a community-
based approach was applied, and all adult residents of the
Roma neighborhood of the town of Knezha, district of
Pleven, were invited to participate. Only the persons who
agreed to participate (59) or about 9% of the adult resi-
dents of Roma origin are included.

By measuring BMI, blood pressure and blood glu-
cose, the collection of primary data was done.

The statistical processing of the data with Microsoft
Office Excel 2010 and STATGRAPHICS-19 centurion soft-
ware packages was performed. The significance of the re-
sults and conclusions was determined at p<0.05.

Results: The Roma population is characterized by
an unfavorable risk constellation and a health profile. Over
two thirds (77.1%) of the participants in the study have
BMI values above the normal. There is a high relative share
of people with hypertension – 42.3% of Roma people cov-
ered. Elevated levels of blood sugar were found in almost
40% of the people observed: in equal relative shares are
presented the persons with impaired glucose tolerance (pre-
diabetic) and diabetes mellitus – respectively 18.7%.

Conclusions: The study found a wide distribution
of unhealthy factors of lifestyle among Roma population,
and particularly alarming results are established regarding
to the health of the Roma women.

Keywords: Roma health, risk factors, community-
based approach,

INTRODUCTION
Worldwide, the size of Roma population is about 10-

12 million people. About 6 million live in the E.U., where
they represent the largest ethnic minority, ranging from
9.9% of the population in Bulgaria, 9% in Slovakia and
8.6% in Romania to 0.1% in Germany and 0.2% in Italy

Bulgaria is one of the countries with the largest

Roma population. According to the 2001 census, 370,908
people identified themselves as Roma, and according to the
2011 census – 325,343 people, 44.13% of whom live in
villages [1, 2]. At the same time, international and Bulgar-
ian researchers estimate the number of Roma in Bulgaria
at about 800,000.

Research on infectious diseases among the Roma
population has been the focus of public health for many
years, although most research has recently focused on non-
communicable diseases, chronic diseases and related risk
factors [3].

A number of studies report that Roma communities
suffer from higher rates of chronic disease (asthma, diabe-
tes, cardiovascular disease, hypertension) and related im-
pairments and limitations in daily activities. The relation-
ship between higher levels of chronic diseases and the
higher prevalence of risk factors such as diet, physical ac-
tivity, stress, as well as difficult access to primary health
care and preventive health programs among Roma is dis-
cussed [4].

Data from 2011 show that the health status of Roma
does not differ from that of the non-Roma sample. Accord-
ing to the results, 17% of Roma have suffered from one or
more chronic diseases, while for non-Roma, this share is
18%. The study reported a significantly higher proportion
(70%) of Roma over 65 suffering from chronic diseases than
56% of non-Roma [5].

Two scientific reviews of the literature on the prob-
lem have found increasing evidence of higher cardiovas-
cular risk among Roma in Central and Eastern Europe and
Italy [6, 7].

In a study of the prevalence of the metabolic syn-
drome and its components, conducted in a representative
random sample (n=646) of the Roma population aged 20-
64 living in segregated communities and a representative
sample (n=1819) of the Hungarian population, it was re-
ported that the risk of central obesity, hypertension and a
higher level of triglycerides among adult Roma does not
differ from that of the Hungarian population, but elevated
fasting serum glucose or type 2 diabetes mellitus (OR=2.64,
95% CI 1.89-3.68) and metabolic syndrome ( OR=1.37,
95% CI 1.03-1.83) are more common among Roma [8].

Diabetes risk studies in southern Slovakia, Serbia,
and Hungary found a higher incidence rate among the
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Roma than in the general population [9, 10, 11]. They are
also more likely to be obese and overweight, up to 2.5 times
more likely than the non-Roma group [12, 13].

In the European Survey on Health and the Roma
Community (2009), the Roma population estimates their
health status as better – 2.19, compared to the EU-27 popu-
lation – 2.25 [13].

Compared to the Roma from other European coun-
tries, the Roma in Bulgaria assesses their own health sta-
tus as the worst – 2.4 out of 5 possible points [13].

PURPOSE
To study and analyze health risk factors: body mass

index, blood pressure and blood glucose among Roma
population in small cities in Bulgaria.

MATERIAL AND METHODS
In May 2015, a community-based approach to con-

ducting health surveys among vulnerable groups has been
applied, in which the purpose, methodology and conduct
of the survey have been discussed, planned and developed
jointly with representatives of the Roma community in the
town of Knezha. All adult residents of the Roma neighbor-
hood of the town of Knezha, district of Pleven, were in-
vited to participate. Only the persons who agreed to par-
ticipate (59) or about 9% of the adult residents of Roma
origin are included [2].

The collection of primary information was done by
clinical examination and measuring of:

1. Height in centimeters;
2. Weight in kilograms;
An online calculator for calculation of a body mass

index (BMI) according to age and gender was used.
The evaluation of the BMI was performed on the fol-

lowing scale:
- Below the norm: below 19 kg / m2;
- Norm: 19 - 25 kg / m2;
- Overweight: 25 - 30 kg / m2;
- Obesity: over 30 kg / m2.
3. Blood pressure in mmHg in a sitting position;
Blood pressure was measured according to the re-

quirements of the European Society of Hypertension Guide-
lines Committee [14], and the WHO classification of hy-
pertension was applied:

- Norm: below 129 at 84 mmHg;
- High: from 130 to 85 to 139 to 89 mmHg;
- Hypertension: over 140 to 90 mmHg.
4. Fasting blood sugar levels in mmol/l.
The measurement was performed with a glucometer

through factory strips, and the WHO Diagnostic Criteria for
Diabetes (2006) were applied [15]:

- Norm: up to 6.0 mmol/l;
- Prediabetic: 6.1-7.0 mmol/l;
- Diabetic: over 7 mmol/l.
The statistical processing of the primary data with

Microsoft Office Excel 2010 and STATGRAPHICS-19
centurion software packages was performed.

Parametric tests were applied to test hypotheses in
normal and close to the normal distribution of cases: t-test,

ANOVA and nonparametric tests in different than normal
distribution of cases: chi-squared test, Mann-Whitney,
Kruskal-Wallis H- test.

The significance of the results and conclusions was
determined at p<0.05.

The results are described by tables, graphs and nu-
merical indicators for structure, frequency, averages, corre-
lation coefficients, etc.

Permission to conduct the research was obtained
from the Commission for Ethics of Research at the Medi-
cal University – Pleven.

RESULTS
Table 1 presents demographic characteristics of the

sample of adults of Roma origin, residents of the town of
Knezha, district of Pleven, Bulgaria.

Table 1. Distribution of the participants according
to sex, age, education and employment

Characteristics Number %

Sex 59 100

 Woman 38 64,4

 Man 21 35,6

Age group 59 100

 18 – 39 age 15 25,4

 40 – 64 age 24 40,7

 Over 65 years 20 33,9

Education 59 100

 Less than 4 years 22 37,3

 4 to 8 years 15 25,4

 More than 8 years 22 37,3

Employment 59 100

 Unemployed 23 38,9

 Employed 9 15,3

 Retirees 27 45,8

1. Body mass index (BMI)
In fig. 1, data on the distribution of the covered per-

sons according to BMI presents.

Fig. 1. Distribution of the participants by BMI
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Over two thirds (77.1%) of the participants covered
have BMI values above the norm, 43.8% of them are per-
sons with BMI over 30 kg / m2 (obesity), and 22.8% of the
persons covered in the study have normal BMI indicators.

There is a higher prevalence of obesity among Roma
women, while among men, there is a wider prevalence of
BMI above normal (χ2=6.44; df=2; p<0.05).

Age is a significant factor for BMI of persons of Roma
origin (χ2=14.17; df=4; p<0.01). Among the age group 18-
39 years, people with normal weight predominate (57.2%).
The frequency of overweight increases with age. In the age
group 40-65 years, 37.5% are overweight, and half of the
persons are obese (50%). Almost 90% of people over 65 have
weight problems - respectively above the norm (47.4%) and
obese (42.1%).

While the education of individuals does not have a
significant impact on their BMI (p> 0.05), the presence of
work plays a significantly significant role (χ2=13.78; df=4;
p<0.01). The relative share of working people in the study
group who are obese is seven times higher than that of work-
ing people with normal weight, and the share of pensioners
with normal weight is over three times lower than that of
pensioners with obesity. Among the unemployed, the share
of those with normal BMI values prevails – 39.1%.

2. Blood/blood pressure
There is a high relative share of people with hyperten-

sion – 42.3% of those covered. The predominant part (44.1%)
of the representatives of the Roma ethnic group have normal
blood pressure, and 13.6% have high values (fig. 2).

Fig. 2. Distribution of the participants by BMI

It was found to be higher than the usual effect of
age on blood pressure (χ2=10.45; df=4; p<0.01). Among
the persons in the young age group, the share of those with
normal blood pressure values prevails (73.3%), while
among the covered persons over 65 – that of the persons
with A.H. (60%). Of particular concern is the distribution
of individuals with high blood pressure or prehypertension,
which is most likely not controlled and treated. 20.8% of
people in the age group 40-65 have high blood pressure,
and their share is over 4 times higher than that of people
over 65 with high blood pressure (5%).

Education has a significant effect on BP (χ2=10.26;
df=4; p=0.02).In the majority of those surveyed with pri-
mary and lower education, hypertension was found (54.6%),
while among the other two compared groups with hyper-
tension were as follows: in persons with primary education,
33.3%, and in those with higher education – 36.4%. Among
those with primary and higher education, those with nor-
mal blood pressure predominate – 46.7% and 63.6%, re-
spectively.

The presence of work is not a significant factor for
the values  †of B.P. in our study (p>0.05).

The study examined the influence of health deter-
minants – gender, age, education and employment status
on diastolic blood pressure. We found a significant influ-
ence of age over diastolic pressure (χ2=13.28; df=4;
p=0.01), but this has not been demonstrated for gender,
educational, and employment status of the persons covered
(p>0.05).

3. Blood sugar/serum glucose
When screening for blood sugar levels, among the

residents of Roma origin from the town of Knezha, elevated
levels of the indicator were found in almost 40% of the
covered: in equal relative, shares are presented the persons
with impaired glucose tolerance and diabetes mellitus –
18.7%respectively (table 2).

Table 2. Distribution of the participants according to blood sugar levels

Blood sugar/serum glucose

Characteristic Number of people Normal Prediabetic Diabetic

covered up to 6,0 mmol/l 6,1-7,0 mmol/l over 7 mmol/l

Sex (p>0,05)

 Woman 38 64,9 55,5 63,7

 Man 21 35,1 45,5 27,3

Total 59 100 100 100

Age (χχχχχ2=11,12; df=4; p=0,02)

 18 – 39 age 16 40,6 9,1 0
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While the gender and employment status of the
Roma persons covered do not have a statistically signifi-
cant effect on blood sugar levels (p>0.05), age (χ2=11.12;
df=4; p=0.02) and the educational degree (χ2=9.59; df=4;
p=0.04) have.

DISCUSSION
Studies of the health status of the Roma show a

close connection with the social determinants of health.
Many of these factors act in a complex and combined way
on people living in disadvantaged conditions [16].

Being overweight, one of the components of meta-
bolic syndrome is one of the leading risk factors for so-
cially significant diseases globally and nationally [17].
A study in Bulgaria, within the CINDY program, in 2007
on men and women of active age shows that 45.9% of men
and 30.7% of women are overweight, and 24.6% and
24.4% are obese, respectively [18].

Similar results, but lower than the data established
by us, for overweight or obesity in 70.2% (1375/1958) of
the surveyed Bulgarians, reported in a representative
study by Borisova et al. [19]. In our study, the share of
people from the Roma ethnic group with obesity is one
third higher than found by the author, namely 44%, and
the results are higher than reported in a study in Bulgaria
under the CINDY program in 2007.

Weight is strongly influenced by the demographic
characteristics of individuals. According to Borisova et
al. [19], among the Bulgarian ethnic group in women,
obesity and overweight are significantly less common
than men, and vice versa, women, are about twice as likely
to have a normal body weight compared to the opposite
sex [20]. According to other authors, about 51% of women
in our country are overweight and obese, and this alarm-
ing statistic puts Bulgaria in 5th place in Europe in terms
of overweight [21, 22].

While some studies report that the Roma popula-
tion is genetically less susceptible to essential hyperten-
sion than the general population [24], the results of our
study coincide with the reported higher levels of hyper-
tension in the Balkan countries and Bulgaria – an aver-

age of about 38-44% [20].
Our study does not confirm what was reported by

Borisova et al. [20], in a representative for the country
study, distribution of hypertension between the two sexes
in the Bulgarian population: significantly higher fre-
quency in men 45.1% compared to women – 33.5%. A rep-
resentative study for the country, within the CINDY pro-
gram (1997-1998), reported an incidence of hypertension
(≥ 140/90 mmHg) in 43.0% of men and 39.0% of women
aged 25-64 years. A study again under the same program
in 2007 found hypertension (≥140/90 mmHg) in every 3rd
man and every 4th woman at that age.

 Our study found a higher prevalence of hyperten-
sion in women – 44.7% compared to men – 38.1%
(p>0.05). The observed differences are most likely due to
the self-formation of the sample, which is characterized
by a higher relative share of women.

The results established in the present study indi-
cate a wider prevalence of hypertension among the dif-
ferent age groups of the Roma population compared to
the Bulgarian, respectively 13.3% vs 9.3% among the
young (18-39 years old people), 45.8% vs 12.3% for the
40-64 age-old people and 60% compared to 17.4% among
the elderly people [20].

Diabetes is a disease that is defined as socially sig-
nificant. In Bulgaria, the number of patients is about
350,000, but it is estimated that the actual number of peo-
ple affected is about 600,000. According to results re-
ported in a representative study for the country by
Borisova [23], diabetes in the country has a frequency of
9.6% (diagnosed – 7.1% and undiagnosed – 2.5%), and
prediabetes – 3.7% (impaired glucose tolerance - 1.6%
and impaired glycemia of fasting – 2.1%) and the inci-
dence of diabetes in Bulgaria fully corresponds to a coun-
try with low to medium gross domestic product. The in-
cidence of diabetes is significantly higher in men than in
women – 56.7% of diabetic men versus 43.3% of diabetic
women (p<0.001) [23].

In most cases, the diagnosis of type 2 diabetes is
made very late, on average 5 years after the onset of the
disease, when there are already vascular complications of

 40 – 64 age 24 29,7 63,6 45,5

 Over 65 years 19 29,7 27,3 54,5

Total 59 100 100 100

Education (χχχχχ2=9,59; df=4; p=0,04)

 Less than 4 years 23 29,7 27,3 72,7

 4 to 8 years 15 24,4 45,5 9,1

 More than 8 years 21 45,9 27,2 18,2

Total 59 100 100 100

Employment (p>0,05)

 Unemployed 23 43,2 45,5 18,2

 Employed 9 21,6 9 0

 Retirees 27 35,2 45,5 81,8

Total 59 100 100 100
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high blood sugar, which provokes interest in our blood
glucose screening of the subjects.

According to our data, people with impaired glu-
cose tolerance are mostly middle-aged women with pri-
mary education, unemployed or retired, while the pro-
file of people with diabetes is formed mainly by women
over 65, without or with primary education and retirees
(table. 2).

Our results are particularly worrying with regard to
the health of Roma women, namely: a higher proportion
and incidence of obesity, a higher incidence of hyperten-
sion and a higher risk of developing diabetes, which puts
them in a situation of increased risk of developing socially
significant diseases.

STRENGTHS AND LIMITATIONS OF THE
STUDY

Scientific studies of the health status of the Roma

population in Bulgaria are conducted relatively rarely.
The present study enriches the data on the problem.

The internal validity of a study can be threatened
by many factors, including errors in measurement or in
the selection of participants in the study. One of the weak-
nesses of the study is that the sample was self-formed by
voluntarily involved residents of the town of Knezha. This
fact does not allow the study to claim external validity
of the results.

CONCLUSION
The Roma population is characterized by an

unfavorable risk constellation and a health profile. The
study found a wide distribution of unhealthy factors of
lifestyle among the Roma population, and particularly
alarming results are established regarding to health of the
Roma women.
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