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ABSTRACT

The aim of this study was to investigate the prevalence of overweight, obesity and body mass index
(BMI) distribution in people living in large territories of Greece, Serbia and Turkey. A cross-sec-
tional multi-national epidemiological survey was designed on the basis of self-reported informa-
tion on height and weight using the formula kg/m®. Overall, 20,329 individuals, aged 20-68 yrs,
8,973 males and 11,356 females, participated in the study. Of these, 4,032 were selected from north-
ern Greece, 10,069 from southwest Turkey and 6,228 from central Serbia. More specifically, partic-
ipants from northern Greece were recruited from central Macedonia, from Southwest Turkey from
the Kayseri region and from central Serbia from the greater Belgrade area. Our results showed
that 12.4% of the population studied was obese and 31.3% overweight. The corresponding figures
for participants from Greece were 19.9% and 35.4%, from Turkey 12.0% and 30.9% and from Serbia
8.2% and 29.4%, respectively. Overall, male participants had a higher mean BMI than females.
However, Greek females were more obese in comparison with males. The opposite was true of the
other two countries. Finally, in both males and females mean BMI tended to increase with age up to
50-59 years, and declined slightly thereafter. In conclusion, the overall prevalence of obesity and
overweight in the Balkan peninsula does not differ from that reported in other European countries.
However, BMI values between different countries of the Balkan peninsula are fairly variable, Greece
leading in the prevalence of obesity with Serbia having the lowest prevalence of obesity. The data
from this survey underline the need for health intervention aimed at preventing obesity, especially
in Greece.
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INTRODUCTION

Obesity is a major health problem in Western so-
cieties and inflicts a significant burden on the society
in terms of mortality"?, morbidity® and psychological
distress®.

In recent years, the prevalence of obesity and over-
weight in the adult population has been rising in most
developed countries. In the USA it has been shown
that between 1976-80 and 1988-94, the age-adjusted
prevalence of obesity [Body mass index (BMI) 330.0
kg/m’] increased from 14.5% to 22.5%, while mean
BMI also increased from 25.3 to 26.5 kg/m* °. Similar
increases have been reported in several European
countries such as the UK®’, the Netherlands®, Swe-
den®", Germany", France'? and Spain®.

The direct and indirect costs of obesity are consid-
erable; it has been reported that expenses associated
with excess weight represent 7% of the national health
care budget in the US, 7% in the Netherlands, 4% in
France and 2% in Australia'.

The Balkan peninsula represents a separate geo-
graphic area situated in the south-east part of Europe.
Populations of Balkan countries share a number of
common racial, cultural and socio-economic charac-
teristics. Data concerning the epidemiology of obesi-
ty are scarce in these populations and, to the best of
our knowledge are completely lacking from the Bal-
kans as a whole.

The purpose of this study was to provide data re-
garding the prevalence of obesity among adults from
large territories of three Balkan countries, i.e. Greece,
Turkey and Serbia separately and in total.

SUBJECTS AND METHODS

Overall, 20,329 individuals aged 20-68 yrs, (8,973
males and 11,356 females) participated in this study.
Of these, 4,032 were from northern Greece and spe-
cifically from central Macedonia 10,069 from south-
west Turkey and specifically from Kayseri region and
6,228 from central Serbia from the greater Belgrade
area. Obviously, the samples are not representative
of the corresponding nations as a whole. Neverthe-
less they represent large geographical regions at each
country. These regions were chosen at random. Cen-
tral Macedonia has a population of around 1,100,000
inhabitants which represents 1/10 of the entire national

population, southwest Turkey has a population of
around 5-6,000,000 and represents 1/10 of the popu-
lation of the whole country and, finally, central Serbia
has a population of about 2,500,000 and represents 1/
5 of the population of the whole nation. Central Mac-
edonia and central Serbia are urban areas while south-
west Turkey has both urban and rural populations.
Finally, concerning the socio-economic characteristics
of the population in each region compared to the na-
tional mean, central Macedonia and central Serbia are
well above the national average while southwest Tur-
key is below or near the national average. Potential
participants were contacted by phone by selection of
every 5™ person in the telephone directory, and, after
having the purpose of the study explained to them,
were invited to take part. Other selection criterion
was the age (no more than 70 or less than 20 yrs).
Approximately 10% of the contacted persons did not
wish to participate in the study. Participants were
asked about their weight and height without clothes
and shoes on. The study started at the beginning of
2000 and terminated at the end of the same year.

Body Mass Index (BMI) was calculated on the ba-
sis of self-reported information on height and weight
using the formula weight (kg)/height (m?). Following
the criteria of the International Obesity Task Force
(Geneva, 3-5 June 1997) sponsored by the WHO?, we
defined overweight as a BMI between 25 and 29.99
kg/m?, obesity as a BMI > 30 kg/m* and morbid obes-
ity as a BMI >40 kg/m* As undernourished subjects
were very few, they were categorized as normal weight.

In addition, on the basis of their age the partici-
pants were divided into five groups: 20-30, 31-40, 41-
50, 51-60 and over 60 years.

Statistical analysis:

We established a database so that the accuracy of
each parameter could be easily controlled. Conse-
quently, we tested if normal distribution goodness
accords with all quantitative variables existing by us-
ing the Kolmogorov-Smirnov test. All variables of the
study were found to fit normal distribution. Compar-
isons between overweight and obese Balkan males and
females were made using the x* test, while compari-
sons among the BMI for the three populations stud-
ied were made by one-way ANOVA. x* test was used
to compare the prevalence of obesity and overweight
among the three populations studied. SPSS software
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(v 12.0 for Windows 2000) was used for biostatistical
analysis. Results are presented as mean=SD. Statis-
tical significance was defined as p<0.05.

RESULTS

Mean values = SD for age, weight, height and BMI
for the whole population studied as well as separately
for each country are presented in Table 1.

As shown in Figure 1, 2,521 individuals (12.4%) of
the whole population studied were obese while 6,363
(31.3%) were overweight. In the total group, the prev-
alence of obesity and overweight (Figure 2) was high-
er in males (13.2% and 34.7%, respectively) than in
females (11.8% and 28.6%, respectively) (p<0.001).

When these data were analyzed separately for each
country, we found that the prevalence of obesity and
overweight for the Greek population was 19.9% and
35.4%, for the Turkish population 12.0% and 31.0%
and for the Serbian population 8.2% and 29.2%, re-
spectively (Table 2) (p<0.001). The results according
to gender for each country indicated that the preva-
lence of obesity is higher in Greek females in com-
parison with males while the opposite is true of the
other two countries (Table 2). Concerning overweight,
the prevalence was higher in Turkish females while in
the other two countries the reverse was true (Table
2), p<0.001.

The mean BMI for the whole group was 24.9 =4.5
kg/m’. The mean BMI for the Greek, the Turkish and
the Serbian population was 26.2 +5.0 kg/m?, 24.8+4.4
kg/m? and 24.1+4.0 kg/m®, respectively. These differ-
ences were statistically significant (p<0.001).

The prevalence of obesity and overweight in the
different age groups for the whole population is shown
in Figure 3.

In Figure 4 the prevalence of obesity in Greece,
Turkey and Serbia is compared to that of England.
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Figure 1. The prevalence of obesity in Balkan countries.
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Figure 2. The prevalence of obesity and overweight in the total group,
separately for males and females.

Table 1. Anthropometric data and BMI of the total number of individuals studied.

Greece Serbia Turkey Total
Number of participants 4032 6228 10069 20329
Males 1296 2549 5128 8973
Females 2736 3679 4941 11356
Age (mean=SD) 443x14.9 38.9+15.1 36.8+14.9 38.9+15.2
Weight (mean+SD) 74.0£14.6 72.3+14.5 69.6+12.6 71.0+13.8
Height (mean+SD) 167.9£9.1 172.6+9.2 166.7+9.0 168.7+9.5
BMI (mean +SD) 26.2+5.0 24.1+4.0 24.8+4.5 24.9+4.5
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Table 2. Prevalence of obesity and overweight in the three countries
countries

Percentage of Percentage of
Country Gender obese (%) overweight (%)
Greece Total 19.9 354
Males 11.6 50
Females 239 28.1
Serbia Total 8.2 29.2
Males 10 40
Females 6.9 22
Turkey Total 12.0 31.0
Males 15.1 28
Females 8.6 33.8
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Figure 3. The prevalence of obesity and overweight in the various
age groups for the total population studied.

DISCUSSION

This study provides important evidence on the
prevalence of overweight and obesity in large territo-
ries of three countries: Greece, Serbia and Turkey.

We found that the overall prevalence of obesity
and overweight in the studied population was 12.4%
and 31.3%, respectively. The corresponding figures
for the Greek population were 19.9% and 35.4%, for
the Turkish 12.0% and 31.0% and for the Serbian
8.2% and 29.2%, respectively.

In a recent pan-European study on 15,239 individ-
uals aged 15 years and over using self-reported data,

In %

25

14.5%

Serbia

Greece  Turkey England Balkan

countries

Figure 4. Prevalence of obesity in the studied areas of Greece, Tur-
key and Serbia compared to England.

the prevalence of obesity was about 10% and the prev-
alence of overweight 36.6% in men and 25.6% in wom-
en®. UK subjects had the highest prevalence of obes-
ity (12%) while Italians, French and Swedish subjects
had the lowest levels of obesity (about 7%). Greeks
had a prevalence of 11%. Also, Greece and the UK
showed the highest prevalence of obesity in women.
As far as the Greeks are concerned, this study differs
from ours in two points. First, the sample was small
and second, it most probably concerns the population
of the island of Crete, which has different dietary hab-
its from those of the population of northern Greece.

With regards to Turkish populations, a study per-
formed in Istanbul and in which “......... obese were
accepted as those with a relative weight of at least
110% of an ideal....” it was found that 42.2% of the
studied cases, aged between 31-50, were obese. Of
these 86.1% were women and 13.9% were men'. This
study differs from ours in two ways; it concerns main-
ly urban populations and the definition of obesity does
not rely on BMI.

Regarding the Serbian population, in one study
conducted in the north Backa region of northern Ser-
bia, it was demonstrated that 37% of the individuals
studied were obese (BMI between 35-39.8 kg/m?) while
27.4% of the subjects were extremely obese (BMI >
40 kg/m?®). A gender difference was also found for the
obese individuals. The proportion between normal
male: normal female was 36.0 vs 32.3%, while for the
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obese male: obese female it was 41.3 vs 33.5%. The
opposite was true of the extremely obese individuals:
male to female ratio was 21.6 vs 32.0%".

One explanation for the very low prevalence of
obesity which we found among Serbs may be that the
Serbian population has suffered enormously during
the last decade due to wars.

Finally, it has been reported that the prevalence
of obesity (BMI 230 cm/m?) in Bulgaria for males was
17.6% and for females 23.9% while in Romania it was
20.0% and 12.6%, respectively'®.

However, some methodological issues should be
considered before we reach final conclusions. First,
the samples in our study are not representative of the
three nations. They represent certain specific areas
of each studied nation. In addition, measures of weight
and height were self-reported and not measured by
an independent investigator. A consistent observation
is that individuals have a tendency to underestimate
their weight and to overestimate their height. Alvar-
ez-Torices et al.”, in an efford to evaluate the useful-
ness of self-reported measures of height and weight,
found that the prevalence of obesity based on meas-
ured weight and height was 1.8 times that of self-re-
ported values in men and 2.5 times that of self-re-
ported values in women. If they considered only the
measured values for those individuals who supplied
self-reported heights and weights, these prevalences
fall to 1.7 and 1.6 times those of self-reported values,
respectively. In another study, Nieto - Garcia et al.*
evaluated the sensitivity and specificity of categorical
definitions of body mass defined using self-reported
height and weight on 7,455 adult participants on whom
both self-reported and measured height and weight
were available. Overall, the sensitivity of the obese
category when defined with self-reported weight and
height was 74% (95% CI = 72% - 76%) and the spe-
cificity was 99%. The sensitivity of the categories
defined using self-reported measures varied consid-
erably by sex, age and educational level. Overall, the
sensitivities were higher for women compared with
men as men were less accurate in reporting height.
The sensitivity of the categorical definitions of obesi-
ty decreased with increasing age and education in both
men and women.

Moreover, in a recent study, Niedhammer et al.”!
tried to evaluate the validity of self-reported weight

and height and the resulting body mass index (BMI)
in 7,350 middle-aged subjects, 5,445 men and 1,905
women from the Gazel cohort. They found that weight
was significantly underestimated for men (0.54 kg) and
for women (0.85 kg) and height overestimated for men
(0.38 cm) and women (0.40 cm). These biases led to
significant underestimations of BMI (0.29 and 0.44
kg/m* for men and women, respectively). Consequent-
ly, the prevalence of overweight was also underesti-
mated by 13% for men and 17% for women.

It must be mentioned that earlier studies had
reached the opposite conclusion i.e. the accuracy of
self-reported weight and height is high, based on the
high correlation between the self-report and the meas-
ured variable™?.

Finally, another limitation of such a study is the
use of a phone book for selection purposes, which may
exclude lower socio-economic groups who are less like-
ly to own a telephone, as well as the selection criteri-
on i.e. every 5th person in the telephone directory,
which is rather arbitrary.

However, recognizing that our estimates may be
lower than what might be found in a survey done by
measured height and weight, as well as the limitation
of the study by using a phone book, the study pro-
vides the only recent data on BMI distribution in a
large number of people originating from these three
countries.

In conclusion, in this study we found that the over-
all prevalence of obesity and overweight in large ter-
ritories of Greece, Serbia and Turkey is 12.4% and
33.3%, respectively. Greeks are the most obese and
overweight while Serbs the leanest. Overall, male par-
ticipants had a higher mean BMI than females. How-
ever, Greek females were more obese in comparison
to males. Our results indicate that except for Serbia,
the prevalence of overweight and obesity is similar to
what has been reported for other European countries.
The data from this survey stresses the need for health
intervention aimed at preventing of obesity, especial-
ly in Greece.
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