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ABSTRACT

Obesity, along with other unhealthy living habits, nowadays represents one of the greatest risk factors for various dis-
eases. Vojvodina is a part of Serbia where a high percentage of the overweight has been recorded since the period of for-
mer Yugoslavia. The aim of this study therefore was to determine the percentage of adults with potential health risk us-
ing the indices of obesity. The anthropological study was conducted from 2001 to 2006. The tested group consisted of
4504 individuals, 1965 men and 2539 women. The mean age of the sample was 40.61+11.29. The data were collected in
46 villages in Backa and Banat, in the central and north-east parts of Vojvodina, situated in the north of Serbia. The in-
vestigation included the height, weight, waist and hip circumference. Nutritional condition was determined using the
body mass index (BMI kg/m?), while the waist circumference and WHR were used for assessing the central obesity. Ac-
cording to the average BMI (26.86 kg/m? males, 25.80 kg/m? females), the population of Badka and Banat is character-
ised with pre-obesity. In total, 58.47% individuals of both sexes are with excessive body weight, 38.52% of them being
classified as overweight and 19.48% as obese. Central obesity is more frequent in males aged up to 40, while in females it
is more present above the age of 50. A higher waist circumference (males >94 cm; females >80 cm) is observed in 58% of
males and 55% of females, with the risk value (males >102 cm; females >88 cm) recorded in 32% of men and women.
The indices of obesity indicate a potential health risk for more than a half of the subjects in this study. The data therefore
point to the necessity of introducing educational programs for promoting good nutrition and healthy living habits that
would ultimately reduce the number of individuals with health risk.
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Introduction

Nutritional status is an important factor for assessing
physical and health condition of individuals and popula-
tions. The underweight and overweight are mostly char-
acterised by lower physical activity and endurance and
are more susceptible to various health problems that af-
fect and diminish the quality of life. Underweight condi-
tion may cause undernutrition, osteoporosis, infertility
and impaired immunocompetence'. In developed coun-
tries, however, some of the leading health problems are
overweight and obesity, usually associated with inade-
quate nutrition and bad living habits with insufficient
physical activity.

In recent years an increased prevalence of the over-
weight and obese has been recorded worldwide?. There
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are about 350 million of the obese and more than 1 bil-
lion of the overweight in the world today. According to
the data of Serbian Institute for Health Protection3,
more than a half of the population of Serbia (54%) has
the excessive body weight, with 36.7% of them being
overweight and 17.3% obese. The greatest prevalence is
recorded in Vojvodina, with 35.5% of the population be-
ing overweight and 23% of them classified as obese.

Obesity is nowadays one of the leading risk factors for
cardiovascular diseases, hypertension, stroke, diabetes
and certain cancer types?. According to the official data®,
more than 46% of adult population in Serbia suffer from
hypertension and 56.8% of deaths are caused by heart
and blood vessel diseases. For assessing the nutritional
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status and health risks associated with excessive body
weight, the World Health Organization (WHO)? has rec-
ommended the body mass index (BMI kg/m?). Along with
BMI, the distribution of fat tissue, i.e. the size of intra-
-abdominal fat tissue is also an important factor that
may indicate predisposition towards cardiovascular and
metabolic diseases. The waist and hip circumference and
their ratio representing the index of fat tissue distribu-
tion (WHR) can be good indicators of visceral obesity and
health riskS. Both BMI and waist circumference exhibit
equally strong association with hypertension, in both
men and women, and in those who are below or over 65
years of age?. In order to discover a potential health risk
in an early stage, it is advisable to assess the fat tissue
distribution, even in individuals with normal weight.
Vojvodina is a part of Serbia with a high percentage of in-
dividuals with excessive body weight”. Therefore the aim
of this study was to determine the percentage of adults
with potential health risk using the indices of obesity.

Materials and Methods

An anthropological investigation of Backa and Banat
population was conducted in the period 2001-2006. This
was a part of a more comprehensive study of adult popu-
lation of Vojvodina that started in 1997. The tested group
consisted of 4504 adult individuals, 1965 men and 2539
women. The data were collected in 46 villages in Backa
and Banat, in the central and north-east parts of Vojvo-
dina, the north of Serbia. The area covered in the re-
search was 18.025 km2. The subjects voluntarily filled in
questionnaires and participated in anthropometric mea-
surements. The formula for optimal size sample was
used in the calculation of each characteristic owing to the
fact that this study used a simple random sample with-
out repetition®. All anthropometric measurements were
carried out by the same investigator using specialist
GPM Anthropological Instruments for Somatology and
Osteology (Siber Hegner Maschinen AG Ziirich) in accor-
dance with International Biological Programme (IBP)°
and WHO?. The average age of the male and female sub-
jects was 40.10+11.84 and 41.12+10.75, respectively.
The minimum and maximum age spanned from 19.50 to
78.39 in men and from 19.51 to 77.53 in women. Table 1
presents the number of individuals by age and sex groups.

Normality of the age distribution was checked using
the D Kolmogorov-Smirnov test. Since the test pointed to
non-normality of the distribution, the median and centile
distances (Cg5 — C75) were used for the description of age.

The subjects were lightly dressed and without shoes
and were measured in the morning hours. Body height

TABLE 1
THE NUMBER OF INDIVIDUALS BY AGE AND SEX GROUPS

20-29 30-39 40-49 50-59 >60
Males 473 468 532 409 83
Females 447 617 848 567 60
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was measured with an anthropometer in the standing
erect position, to the nearest 0.1 cm. Body weight was
measured on electronic digital scale with an accuracy of
up to 0.1 kg. Waist circumference was measured (on the
narrowest part of torso) to the nearest 1 mm at the level
midway between the lower rib margin and the iliac crest
at end of normal expiration. Hip circumference repre-
sents maximum posterior extension of buttocks and was
measured to the nearest 1 mm at the widest point be-
tween hip and buttock. The Body Mass Index (BMI), a
person’s weight in relation to the height (kg/m2), was cal-
culated from the acquired data. The values of BMI were
divided in accordance with the international classifica-
tion%. The following categories were distinguished: un-
derweight (BMI <18.4 kg/m?), normal weight (BMI 18.5-
24.9 kg/m?), overweight (BMI 25-29.9 kg/m?), obese (BMI
>30 kg/m?). The following categories were distinguished
for prevalence of abdominal obesity WHR: males >0.95,
females >0.852. Waist circumference of 80 cm and higher,
but lower than 88 cm for women and 94 cm and higher,
but lower than 102 cm for men was considered as an in-
creased health risk (regardless of BMI). Waist circumfer-
ence of 88 cm and higher for women and 102 cm and
higher for men was considered as a high health risk. Po-
tential health risk was determined on the basis of both of
the traits, i.e. waist circumference and BMI, and the cat-
egorization complied with Canadian Guidelines for Body
Weight Classification in Adults' (Table 2).

TABLE 2
HEALTH RISK CLASSIFICATION ACCORDING TO BODY MASS
INDEX AND WAIST CIRCUMFERENCE

BMI - Categories

Waist

: 18.5-24.9 25-29.9 30-34.9
Circumference
males: <102 cm Least Increased High
females: <88 cm risk risk risk
males: >102 cm Increased High Very high
risk risk risk

females: >88 cm

Measurements were analysed with the use of the pro-
gram SPSS for Windows version 10 using standard sta-
tistical methods. The prevalence of overweight, obesity
and increased waist circumference were expressed as
percentages with 95% confidence intervals (95% CI). The
age and sex differences related to the prevalence of obe-
sity, central obesity and health risk were estimated using
chi-square test. One-factor analysis of variance (ANOVA)
was applied to determine the differences in the mean
BMI, WHR and waist circumference among the age groups.
Statistical significance of the differences was checked by
a Post-hoc test with LSD-method, the level of signifi-
cance being p<0.01. Gender differences within the age
categories were checked by Student’s t-test, with the
level of significance p<0.01.
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All applicable institutional and governmental regula-
tions concerning the ethical use of human volunteers
were followed during this research.

Results

Table 3 shows mean values of anthropometric indices
and prevalence of overweight, obesity and abdominal
obesity in different age groups of males and females. The
average BMI of adult males (26.86 kg/m?) indicates that a
considerable number of these subjects are overweight.
The smallest average BMI is observed in youngest sub-
jects, while in other age groups it approximately equals
27 kg/m?2. Significant difference in the average values ap-
pears only in two youngest ages (p<0.01), while in other
ages no significant differences are observed. In female
subjects, the average BMI of the total sample is lower
than this is the case with males (25.80 kg/m?) but at the
same time higher than the normal value, indicating that
a considerable of females are also overweight. Female
subjects of different age exhibit different BMI (p<0.01),
the values increasing linearly with age. Till the age of 50,
men have significantly higher BMI than women, while
after this age BMI demonstrates the opposite trend, with
significantly higher values recorded in women.

Waist circumference increases with age in both of the
sexes. In men, significant differences are observed in
younger age groups, till the age of 50 (p<0.01), while in
women they are observable among all age groups (p<
0.01). In all age groups men exhibit a significantly higher
waist circumference than women (p<0.01). The averages
greater than the normal values are recorded in men older
than 30 and women older than 40.

The average index of abdominal obesity (WHR) in-
creases significantly with age in both sexes, with men ex-
hibiting significantly higher values than women in all
ages (p<0.01).

In total the largest percentage of males are classified
as overweight (45.09%), while 21.23% of them are obese.
The greatest percentage of normal weight males is re-
corded only in youngest age group (53.48%). In all other
age groups the prevailing percentage of male subjects are
overweight. The percentage of subjects with excessive
weight increases with age, but differences in the preva-
lence of overweight men are not statistically significant
until the age of 50. The largest percentage of overweight
men appear in the age 50-59, this group showing statisti-
cal difference in relation to two youngest age groups
(p<0.01).

Obesity is least present at the age 20-29 (9.30%),
while from the age of 30 it is observable in more than
20% of subjects. Most frequently obesity is present at the
age of 40-49 (27.26%).

In females, overweight is present in 32% of the total
subjects, while the percentage of the obese is smaller
than in males (17.73%). The percentage of the over-
weight and obese women increases with age. Till the age

of 50, women are mostly of normal weight, this trend de-
creasing with aging. From the age of 50 onwards, most of
the females are overweight and obese. This number cul-
minates in the oldest age group with 90% of the subjects
being either overweight or obese. Statistically significant
differences related to the incidence of overweight and
obese women are recorded among all age groups (p<
0.01), with an exception of the two oldest age groups.
This might be a result of a relatively small sample of
women belonging to the age group >60 years. Con-
sidering the incidence of the overweight and obese sub-
jects, gender differences are present till the age of 50,
with higher incidence recorded in men (p<0.01). In wo-
men, a higher percentage of the obese is observed after
the age of 50, but in comparison with men, this is not sig-
nificantly different.

Analysing the total sample it can be observed that
WHR >0.95 in 42.70% of males, which points to a consid-
erable percentage of subjects with central obesity. The
largest percentage of women (78%) are with normal fat
tissue distribution. The percentage of males with WHR
>0.95 and females of WHR >0.85 increases with age and
the differences among age groups are statistically signifi-
cant (p<0.01).

The results referring to central obesity based on the
waist circumference are much more alarming since they
indicate that 58% of males and 55% of females are with
excessive waist circumference. In addition, the percent-
age of subjects with health risk increases with age.

As for central obesity, it is more present in males up to
the age of 40 (p<0.01), while after the age of 50 it more
frequently appears in female subjects. However, when
compared to men, these differences are not significant.

BMI and waist circumference point to the existence of
both obesity and central obesity which further implies’
that health risk should be assessed on the basis of both of
the two indicators. Figure 1 shows the health risk catego-
ries based on these two indicators refering to the total
male sample and age categories.

It is noticeable that in the total sample 33.79% of
males are with least health risk, while 66.20% of individ-
uals are with potential risk due to the increased waist
circumference, overweight, or combination of both of
these factors. The analysis of different age groups shows
that the lowest health risk appears in youngest subjects,
while increased, high and very high health risk become
more dominant as the age increases.

Although lower than in males, the total number of fe-
males with health risk (Figure 2) is also rather high
(51.35%). The frequency of a potential health risk in-
creases with the age of subjects and statistically signifi-
cant differences in the frequency of categories with a
health risk are noticable among all age groups (p<0.01),
except for two groups of women of the oldest age. Until
the age of 50, men are of a greater health risk than
women (p<0.01). In the age group 50-59 years, there is a
similar percentage of subjects with a possible health risk
in both sexes (78.48% of men and 76.06% of women). The
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_ TABLE 3
X VALUES OF ANTHROPOMETRIC INDICES AND PREVALENCE OF OVERWEIGHT, OBESITY AND ABDOMINAL OBESITY
IN DIFFERENT AGE GROUPS OF MALES AND FEMALES

20-29 30-39 40-49 50-59 >60

(X=24.84) (X=34.87) (X=44.47) (X=53.04) X=61.47) Total
Males
Characteristic 95% CI 95% CI 95% CI 95% CI 95% CI 95% CI
BMI (kg/m?) 25.04 24722536 26.82 26.44-27.20 27.57 27.24-27.90 27.92 27.56-28.28 27.69 26.90-28.48  26.86  26.68-27.04
Waist circumference (cm)  89.64  88.67-90.62 95.75 94.67-96.83 98.61  97.65-99.58 100.79 99.75-101.82 101.34 99.08-103.61 104.40 103.91-104.88
WHR 0.88 0.88-0.89  0.93 0.92-0.94 0.95 0.95-0.96 098  0.97-0.98 0.99 0.97-1.00 0.94 0.93-0.94
Prevalence of overweight
(BMI 25.20.9 kg/m®)(%) 37.84  33.57-42.11 43.38 38.89-47.87 45.68 41.46-49.90 53.30 48.37-58.23 51.81 40.27-63.35  45.09  42.89-47.29
Prevalence of obesity (BMI g 35 g74 1186 2180 18.06-25.54 27.26 2349-31.03 2543 21.12-29.74 2651 16.31-36.71 2123  19.42-23.04
>30 kg/m?) (%)
Prevalence of abdominal 13.95 10.90-17.00 3590 31.55-40.25 50.94 46.71-55.17 66.01 61.33-70.69 77.11 67.41-86.81 42.70  40.51-44.89
obesity WHR >0.95 (%)
First stage W >94 cm 19.03 15.58-22.48 2564 21.68-29.60 26.88 23.13-30.63 27.87 23.44-32.30 3855 27.31-49.79 25.39  23.47-27.31
Second stage W >102 cm  13.74  10.71-16.77 28.63 24.53-32.73  39.10  34.97-43.23 4621 41.2851.14 43.37 31.92-54.82 32.16  30.10-34.22
Females
20-29 30-39 4049 50-59 _ >60 Total
(X=24.83) (X=34.74) (X=44.31) (X=53.22) (X=61.69)
BMI (kg/m?) 2275  22.42-23.08 2449 24.16-24.83 2656 26.25-26.86 28.10 27.74-28.47 29.61 28.56-30.67 25.80  25.62-25.98
Waist circumference (cm)  74.70  73.83-75.58  79.89  79.03-80.75 84.81 84.03-85.59 89.86 88.86-90.86 95.03 92.36-97.71 91.90  91.38-92.42
WHR 0.76 0.76-0.77  0.79  0.79-0.80 0.81 0.8-0.81 0.83  0.83-0.84 0.86 0.85-0.87 0.80 0.80-0.81
Prevalence of overweight
(BMI 25.20.9 kg/m®)(%) 1298  9.97-15.99 2447 21.08-27.86 37.78 34-53-41.03 40.86 36.68-45.04 41.67 28.64-54.70 31.95  30.14-33.76
Prevalence of obesity (BMI 507 335 739 1021  7.82-12.60 2042 17.72-23.12 29.27 2540-33.14 4833 35126154 17.73  16.24-19.22
>30 kg/m?) (%)
Prevalence of abdominal
obesity WHR 0.8 (%) 7.16 4.85-9.47 1442 11.65-17.19 23.11 20.29-2593 37.57 33.45-41.69 58.33 45.30-71.36 22.25  20.53-23.87
First stage W >80 cm 12.75  9.76-15.74 2350 20.15-26.85 28.30 25.28-31.32 2222 18.69-25.75 18.33  8.10-28.56  22.80  21.17-24.43
Second stage W >88 cm 940  6.78-12.02 18.80 15.72-21.88 34.79 31.60-37.98 55.55 51.33-59.77 75.00 63.56-86.44 32.02  30.21-33.83

CI - confidence interval
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Fig. 1. Health risk groups in relation to waist circumference and
BMI - males.

2029 30-38 4049  50-59 >60  Total
Age groups
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Fig. 2. Health risk groups in relation to waist circumference and
BMI - females.

exception is the oldest age category where women appear
to be more susceptible to a health risk than males. This,
however, is of no statistical significance.

Discussion

The study of anthropometric indices of obesity and a
potential health risk was conducted in rural parts of
Backa and Banat, the two regions where agriculture is by
far the main industry owing to their geographic position
and the richness of soil. The investigated subjects live in
areas with very similar social structure. The majority of
them have secondary school diplomas and do not differ
significantly in their level of education.

According to the results of the present study, the
problem of overweight and obesity appears to be more
common among males (66.32%) than females (49.68%), a
phenomenon also observed in recent studies in Croatia!®.
In the population sample of Backa and Banat the average
number of subjects with excessive weight, both male and
female, equals 58.47%. In the case of 38.52% of these in-
dividuals overweight problem is observed, while in other
19.48% of the cases obesity is present. In comparison
with the data refering to Vojvodina and presented by Ser-
bian Institute for Health Protection?® (overweight 35.5%;
obesity 23%), a higher percentage of the overweight and
a smaller number of the obese is observed. A study con-
ducted in the city of Novi Sad!! has pointed to a greater
percentage of overweight (51.85% males and 36.70% fe-
males) and obesity, particularly in females (28.41%).
These results, however, refer to subjects of older average
age (56.30 years). A similar frequency of overweight and
obesity is reported in recent studies in Croatial® stating
that over 60% of men and 50% of women have an excess
body weight. It was found that 20.1% of men and 20.6%
of women aged over 18 in Croatia are obese. Cardiovascu-
lar risk factors research in Bosnia and Herzegovina'?
points to a greater percentage of the overweight (males
48.4%; females 35.9%) as well as a larger percentage of
obese women (25%) than it is the case with the present
results. The reported percentage of the obese men (16.5%),
however, is smaller than in the sample from Backa and
Banat. Compared with the data of WHO'? refering to
some European countries, Canada and America, the pre-
sent results imply that the rural population of Backa and
Banat is at the top of the list of European countries with
highest percentage of the overweight and obese.

In males obesity is most frequently present at the age
of 40-49 while in females from the age of 50 onwards,
most of the females are overweight and obese. This num-
ber culminates in the oldest age group with 90% of the
subjects being either overweight or obese.

Results of our and other studies confirm the increase
of BMI, WHR and waist circumference with age'*. Aging
is associated with low demand for energy caused by the
decrease of basic metabolism and lack of physical activ-
ity. On the basis of distribution of WHR categories and
waist circumference, a considerable number of subjects
are determined to have central obesity. The results refer-
ring to central obesity based on the waist circumference
indicate that 58% of males and 55% of females are with
excessive waist circumference. In the case of 32% of sub-
jects, the excessiveness of this trait indicates a very high
health risk (W >102 cm for males; W >88 cm for fe-
males). The prevalence of central obesity increases with
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age of both sexes. Until the age of 40, men exhibit a no-
ticeably greater prevalence than this is the case with
women. This, however, changes with the age of 50 and
onwards, when the prevalence is higher in women, but
this difference is of no statistical significance. In women,
the age of 50 and above is crucial for body composition
changes since this is the age of menopause. After meno-
pause, insufficiencies of estrogens play a significant role
in the change of body composition and changes of adipose
tissue’®.

Investigations conducted in Croatia'® on adults aged
18 years or older, report a similar central obesity preva-
lence (W >102 c¢cm for males; W >88 cm for females) in
males (34.98%), and greater in females (51.13%), when
compared with the sample from Bac¢ka and Banat.

In compliance with Canadian Guidelines for Body
Weight Classification in Adults!, health risk categoriza-
tion has been determined on the basis of waist circumfer-
ence and BMI, since these two traits are indicators of
both obesity and central obesity. As this study used the
above classification, it restricted only to obese individu-
als whose BMI ranged from 30 to 34.9 kg/m?. However, it
should be emphasized that individuals with BMI 35-39.9
have very high risk and person with BMI 40+ have ex-
tremely high risk regardless of their WC.

The analysis of health risk indicates that, according to
the anthropometric indices of obesity, a considerable per-
centage of both men and women are with a potential
health risk. Gender differences are noticeable in the dis-
tribution of categories with a health risk. These results
comply with previously reported data!” which have poin-
ted that the prevalence of the risk factors in various age
groups is different in women when compared with men.
During the second and third decade of life incidence of
CVD is twice higher in man compared to female, and
women usually suffer from cardiovascular diseases ten
years later in their life then men. During fertile period
they are partially protected but later, the risk increases
after menopause, partly because of ovarian hormone de-
ficiency that favors central obesity, hypertension, diabe-
tes, hyperlipidemia, and the metabolic syndome. Ana-
lysing the subjects older than the age of 60, potential
health risk is more frequent in women than in men, but
the difference is not statistically significant. This com-
plies with earlier data!” claiming that in the seventh de-
cade of life, the incidence of CVD is practically the same
in both sexes.

Although restricted to a part of the rural population
of Backa and Banat, this study offers an insight into the
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evaluation of population-based intervention programs.
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ANTROPOMETRIJSKI INDEKSI PRETILOSTI I POTENCIJALNI ZDRAVSTVENI RIZIK KOD
ODRASLOG RURALNOG STANOVNISTVA BACKE I BANATA - REPUBLIKA SRBIJA

SAZETAK

Pretilost udruzena sa losim zZivotnim navikama danas predstavlja jedan od vodeéih faktora rizika za razvoj mnogih
bolesti. Vojvodina je dio Srbije koji je jos u staroj Jugoslaviji mjerio visoki postotak pretilih osoba. Zbog toga je cilj ovog
rada pomocu indeksa pretilosti utvrditi postotak odraslih osoba koje bi potencijalno mogle biti pod zdravstvenim rizi-
kom. Antropolosko istrazivanje stanovnistva je izvrseno u periodu od 2001. do 2006. godine. Ukupno je ispitano 4504
osobe, 1965 muskaraca i 2539 zena. Prosjecna starost uzorka je bila 40,61+11,29. Istrazivanje je provedeno u 46 rural-
nih naselja Backe i Banata, u centralnim i sjeveroisto¢nim delovima Vojvodine, koja se nalazi na sjeveru Srbije. Izmjere-
ni su visina i masa tijela, obujam struka i kukova. Stanje uhranjenosti je utvrdeno indeksom tjelesne mase (BMI kg/m?)
a centralna pretilost preko obujma struka i WHR. Prema prosje¢nim vrijednostima BMI (muskarci 26,86 kg/m?; Zene
25,80 kg/m?) stanovnistvo Backe i Banata spada u kategoriju predgojaznih. U prosjeku 58,47% osoba oba spola ima
problem prekomjerne uhranjenosti, pri ¢emu je 38,52% sa prekomjernom uhranjenoséu dok je pretilih 19,48%. Muskar-
ci imaju sve do 40-te godine nesto veéu ucestalost centralne pretilosti, a Zene nakon 50-te godine. Ukupno 58% muska-
raca i 55% zena ima povisSene vrijednosti obujma struka (muskarci >94 cm; Zene >80 cm), dok je rizi¢no poveéan (mus-
karci >102 cm; zene >88 cm) kod 32% muskaraca i zena. Indeksi pretilosti ukazuju da vise od polovine ispitanih muska-
raca i Zena moze biti pod potencijalnim zdravstvenim rizikom. Stoga je potrebno informirati i educirati stanovnistvo o
znacaju pravilne prehrane i usvajanju zdravih zZivotnih navika, kako bi se broj osoba sa zdravstvenim rizikom u bu-
duénosti smanjio.
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