
Introduction

Obesity is a major public health problem and the most
common nutritional disorders.1 Overweight and obesity are
associated with chronic diseases such as type 2 diabetes,
hypertension, cardiovascular and cerebrovascular diseases,
digestive disorders and cancer.2 Furthermore, obesity is a
major independent risk factor in the development of
hypertension.3 According to the World Health Organisation
(WHO), the prevalence of obesity is increasing in developing
countries as well as developed countries.4,5 The prevalence
varies not only among regions and countries, but also among
races and ethnic groups.3

We do not have enough data about the prevalence of
obesity and associated risk factors in Turkey.6-8 This is the
first research about obesity in Tokat province and its towns.
Recent studies in Turkey have highlighted important regional
differences not only in the prevalence of obesity, but also in
the tendency for this prevalence to increase.9 Researches
show that obesity prevalence increased between 1990 and
2000 (17.7%) in Turkey.10 The number of obese people
increased in women 36%, and in men 75% during the last 10
years in Turkey.9,10 These results indicate the importance of

monitoring obesity nationwide and in different regions of
Turkey, because there is great difference in the socio-
economical status among different parts of the country. In this
cross-sectional study carried out in Tokat, the purpose was to
find out the prevalence of obesity and to identify
epidemiological risk factors. 

Subjects and Methods

This cross-sectional descriptive study was undertaken
in Tokat city and all its 11 towns, namely, Turhal, Yesilyurt,
Zile, Resadiye, Almus, Basciftlik, Sulusaray, Artova, Erbaa,
Niksar and Pazar, from January to June 2008. Situated in the
northeastern part of Turkey, Tokat city has a population of
624,439. Random cluster sampling was applied to select the
study subjects. Individuals over 18 years were selected from
their family health cards. All the households were visited by
field workers. Face-to-face interviews were arranged with
5661 subjects. As all inhabitants could not reach the
interviewers, only 4817 people were included (2932 males
and 1885 females). Demographic data were obtained for each
subject. Measurements were made of weight (kg), height (m),
BMI (weight/height2), waist and hip circumferences (cm),
and the waist to hip ratio (WHR).11
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Findings were classified as normal (18.50-24.9
kg/m2), overweight (25-29.9 kg/m2) and obesity (30-34.9
kg/m2). Underweight (<18.5 kg/m2) ones and pregnant were
kept out of the study. Central obesity was defined as a waist
circumference >88 cm in women and >102 cm in men.12

Systolic blood pressure (sBP) and diastolic blood
pressure (dBP) were measured twice in the sitting position
after a 15-min rest, and the mean was taken in all cases.
Hypertension was defined as sBP > 140 mmHg, dBP > 90
mmHg, or the use of antihypertensive agents. 

Demographic variables included age, gender, marital
status, level of education, occupation and unemployment,
chronic diseases and family history of obesity, diabetes and
hypertension. 

All statistical analyses were performed using SPSS
version 15 (SPSS, Inc., Chicago, IL). Descriptive statistics
for continuous and categorical variables were shown as the
mean ± SD and percentages, respectively. Relations among
the categorical variables were investigated with Chi-Square
test. Student's t test was used to compare the means of two
independent groups. The significance of unvaried differences
was assessed with Student's t test. Multivariate logistic
regression analysis with forward selection method also was
performed to find the parameters effect on obesity (BMI > 30
kg/m2). For all statistical analyses, p value less than or equal
to 0.01 was considered to be statistically significant. 

Results

The average age of the 4817 people who participated
in the study was 51.0±16.5 (men: 49.4 ± 16.5 and women:
53.8 ± 16.0). Of the population 2764 (56.6%) were living in
the city center. There were 2764 (37.1%) women and 2764

(62.9%) men. Body Mass Index (BMI) was 27.8 ± 5.2 (men:
28.3 ± 5.7 and women: 27.0 ± 4.2) kg/m2).

When the participants were grouped by diseases, it
was found that 2310 (47.95%) had hypertension, 574
(11.91%) had hyperlipidaemia, 470 (9.75%) had Diabetes
Mellitus, 171 (3.55%) had Coronary Heart Disease and 957
(19.87%) had other chronic diseases. 

Prevalence of obesity was in 1450 (30.1%) {men:
1030 (35.13%), women: 420 (22.28%)}. Prevalence of
obesity was higher in men than in women (p < 0.0001). The
prevalence of overweight was 644 (34.16%) in women and
790 (26.94%) in men. The combined prevalence of both
overweight and obesity was 59.87%. 

Highest obesity prevalence was in the 50-59 age group
(42.1%) significantly higher than the other age groups
(p<0.001) (Table-1). In all age groups, being overweight and
obesity were increasing with age. This finding was supported
by forward stepwise linear regression results in which addition
of one unit age (year) had 0.387 kg/m2 and addition of one unit
working duration (year) had 1.077 kg/m2 increase on BMI,
respectively (Adj.R2= 0.932; F=22,418; p<0.001). It was also
found that rural and urban life statistics were not significant
(t=2.244; p=0.025). Besides mean obesity and overweight did
not depend on the living place. Percentages of overweight and
obesity in 20-60 age groups by decades were 25.3%, 50.1%,
67.1% and 74.4%; overall percentage being 59.87%. 

In the urban area, obesity ratio of females (55.9%)
was significantly higher than males (44.45%) (χ2=27.499;
p<0.001). The same results were found for the rural area,
where, obesity ratio for women and men were 59.8% and
47.6%, respectively (χ2=21.886; p<0.001). 

436 J Pak Med Assoc

Table-1: Prevalence of obesity by age group and residential places.

Obesity

Age Groups Location Normal n (%) Overweight n (%) Obese n (%) Total

18-29 Urban 328 (75.2) 78 (17.9) 30 (6.9) 436 (100.0)
Rural 157(73.0) 39 (18.1) 19 (8.8) 215 (100.0)
Total 485 (74.5) 117 (18.0) 49 (7.5) 651 (100.0)

30-39 Urban 167(52.2) 99 (30.9) 54 (16.9) 320 (100.0)
Rural 176 (48.0) 113 (30.8) 78 (21.3) 367 (100.0)
Total 343 (49.9) 212 (30.9) 132 (19.2) 687 (100.0)

40-49 Urban 143(31.0) 142 (30.7) 177 (38.3) 462 (100.0)
Rural 136 (35.3) 121 (31.4) 128 (33.2) 385 (100.0)
Total 279 (32.9) 263 (31.1) 305 (36.0) 847 (100.0)

50-59 Urban 137 (24.5) 180 (32.2) 242 (43.3) 559 (100.0)
Rural 125 (27.0) 150 (32.4) 188 (40.6) 463 (100.0)
Total 262 (25.6) 330 (32.3) 430 (42.1) 1022 (100.0)

60-69 Urban 184 (34.1) 156 (28.9) 199 (36.9) 539 (100.0)
Rural 105 (26.0) 138 (34.2) 161 (39.9) 404 (100.0)
Total 289 (30.6) 294 (31.2) 360 (38.2) 943 (100.0)

70+ Urban 190(42.4) 152 (33.9) 106 (23.7) 448 (100.0)
Rural 85(38.6) 67(30.5) 68 (30.9) 220 (100.0)
Total 275 (41.2) 219 (32.8) 174(26.0) 668 (100.0)



Obesity rates were increasing with age in both
women and men. This increase in women was steady, but in
men it showed some spikes. In the 30-39 age group in men,
overweight and obesity was almost double according to
previous age group (53.1% in 30-39 to 25.3% in 20-29 age
group). 

Obesity was increasing with age and it reached the
highest level for the 50-59 and 60-69 age groups. Especially
in the 50+ age group, obesity in women was higher than in
men. Evaluating age groups, there was another flashing
finding that, in men, obesity was 11.8% in — the under 29
age group, but after 30, it had a very high increase (p <
0.0001; Table-3).

According to waist girth (n=2002), prevalence of
central obesity was 617 (32.73%) in women; 1385 (47.23%)
in men (p<0,0001). Prevalence of central obesity based on

waist girth was comparable with that of general obesity
defined by BMI. Prevalence of central obesity was high in
both genders. 

The prevalence of hypertension was 1226 (41.8%)
among men, and 723 (38.3%) among women (p = 0.031).
Total prevalence of hypertension was 40.5%. 

There was a strong linear association between BMI
and hypertension (p < 0.0001; Table-3). The prevalence of
hypertension was 48.8 % in obese subjects. Obesity and
hypertension was positively and strongly correlated
especially in women than in men (p<0.001). 

In order to investigate the parametres had significant
effect on obesity, multivariate logistics regression analysis
was applied. The results showed that obesity probability of
males was 1.936 times, and hypertension probability was
1.364 times higher than the females. Another significant
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Table-2: Prevalence of obesity by gender and age group.

Age group Gender Normal n (%) Overweight n (%) Obese n (%) Total n (%) χ2 (p value)

18-29 Women 127(70.1) 41(22.7) 13 (7.2) 181 (100.0) 3.954 (0.138)
Men 358 (76.3) 75 (16.0) 36 (7.7) 469 (100.0)
Total 485 (74.7) 116 (17.8) 49 (7.5) 650 (100.0)

30-39 Women 131(55.8) 76 (32.3) 28 (11.9) 235 (100.0) 12.579 (0.002)
Men 212 (46.9) 136 (30.1) 104 (23.0) 452 (100.0)
Total 343 (49.9) 212 (30.9) 132 (19.2) 687 (100.0)

40-49 Women 130 (40.6) 108 (33.8) 82 (25.6) 320 (100.0) 25.830 (<0.001)
Men 149 (28.3) 155 (29.4) 223 (42.3) 527(100.0)
Total 279 (32.9) 263 (31.1) 305 (36.0) 847(100.0)

50-59 Women 134 (33.1) 153 (37.8) 118 (29.1) 405(100.0) 47.475 (<0.001)
Men 128 (20.7) 177 (28.7) 312 (50.6) 617 (100.0)
Total 262 (25.6) 330 (32.3) 430 (42.1) 1022 (100.0)

60-69 Women 139 (34.8) 150 (37.6) 110 (27.6) 399 (100.0) 33.481 (<0.001)
Men 150 (27.6) 144 (26.4) 250 (46.0) 544 (100.0)
Total 289 (30.6) 294 (31.2) 360 (38.2) 943 (100.0)

70+ Women 160 (46.4) 116 (33.6) 69 (20.0) 345 (100.0) 25.830 (<0.001)
Men 115 (35.6) 103 (31.9) 105 (32.5) 323 (100.0)
Total 275 (41.2) 219 (32.8) 174 (26.0) 668 (100.0)

Table-3: The prevalence of hypertension by degree of obesity and gender by age groups.

Gender Normal BMI(kg/m2) Overweight BMI(kg/m2) Obese BMI(kg/m2) All

18.5-24.9 (% in Gender) 25-29.9 (% in Gender) >30 (% in Gender) (% in Gender)

18-29 Women 5 (62.5) 0(0.0) 3 (37.5) 8 (100.0)
Men 13 (76.5) 2 (11.8) 2 (11.8) 17 (100.0)

30-39 Women 9 (40.9) 9 (40.9) 4 (18.2) 22 (100.0)
Men 23 (39.0) 15 (25.4) 21 (35.6) 59 (100.0)

40-49 Women 20 (28.6) 24 (34.3) 26 (37.1) 70 (100.0)
Men 42 (23.1) 49 (26.9) 91 (50.0) 182 (100.0)

50-59 Women 39 (22.5) 62 (35.8) 72 (41.6) 173 (100.0)
Men 65 (18.6) 91 (26.1) 193 (55.3) 349 (100.0)

60-69 Women 62 (26.8) 86 (37.2) 83 (35.9) 231 (100.0)
Men 97 (25.6) 102 (26.9) 80 (21.1) 379 ((100.0)

70+ Women 88 (40.2) 81 (37.0) 50 (22.8) 219 (100.0)
Men 80 (33.3) 77 (32.1) 83 (34.6) 240 (100.0)

Total Women 223 (30.8) 262 (36.2) 238 (32.9) 723 (100.0)
Men 320 (26.1) 336(27.4) 470 (38.3) 1226 (100.0)



parametre was age. It was also found that one-unit increase
in the age affected the probability of obesity with the factor
of 0.994 (χ2= 62.290; p<0.001). 

When considering the marital status and education
levels, it was found that 50% of the married ones had
obesity (40.2% in females and 56.3% in males). However,
the ratio was getting smaller i.e. 36.5% for singles (17.9%
for females and 51.4% for the males). It was also found that
the obesity level was decreasing with increase in the level of
education (χ2=60.126; p<0.001). The obesity among the
illiterate people was 60.5% (56.3% for females and 60.5%
for males) and amongst university or higher degree holders
it was as low as 28.7% (30.0% for females and 25.0% for
males). However, some parametres such as living alone,
occupation and unemployment were found to be
insignificant. The prevalence of obesity in persons who had
a family history of obesity, hypertension or diabetes was
higher than in the persons who had no family history
(p<0.0001). 

Discussion

Obesity is one of the most important social and
health problems in developed and developing countries.13 It
is an important risk factor for other diseases and its
prevalence is increasing worldwide (varies from 2% to
80%), including Turkey.14,15

The present study is a population-based survey of
obesity in which the prevalence of overweight and obesity
and associated risk factors were analysed for the first time
in the Tokat region of Turkey. 

Of the study populations, 56.6% were living in urban
areas which is very close to Tokat's urbanisation ratio of
56.1%.16 This was considered to be a confidence increasing
point on the reliability of the study results. 

In our study, the prevalence of overall obesity was
29.5%. The combined prevalence of both overweight and
obesity was high (59.5%). The prevalence of central obesity
was 57.6% among women and 45.67% among men. These
values were higher than the prevalence of overall obesity.
An interesting finding was the relatively high ratio of
obesity in men (33.6%) than women (22.3%). And
overweight prevalence was higher in women (34.2%)
compared to men (22.3%). Three major studies —
TEKHARF (Turkish Adults Heart Disease and Risk Factors
Study) in 1990, TURDEP (Turkish Diabetes Epidemiology
Study) in 1999 and TOHS (The Turkish Obesity and
Hypertension Study) in 2000 — studied obesity. In
TURDEP study (24788 persons data utilised), the obesity
prevalence (BMI>29.9 kg/m2) was found to be 22,3%17 (the
prevalence rate in women (29.9%) was higher than in men
(12.9%) (p < 0.001)), while in TEKHARF study (3687

persons data utilised) it was found to be 18.6% (12.5%
among males and 32% in females). In TOHS study (23.888
persons data utilised), the obesity prevalence (BMI>29.9
kg/m2) was found to be 19.4% (14.4% among males, 24.6%
in females). Recent local field studies in Adana (Prevalence
of obesity: 43.4%),18 Trabzon (19.2%), Edirne (27.3%),
Mersin (29.3%),19 Kayseri (12%),20 and Konya (23.7%),21

have revealed the current magnitude of obesity in Turkey.
Delibasi et al9 study revealed obesity (8.674 persons data
utilised) (17.4% in men and 20.4% in women) in the year
1999-2000. Recent studies (covering 15,468 people) for
Turkey in general and detailed study utilising IDF
(International Diabetes Federation) definition revealed the
fact that female obesity percentage was 41.3% and male
obesity was 21.2%.22 The prevalence of persons with a BMI
> 30 kg/m2 (29,5%) was higher than in most other studies
on obesity in Turkey,7,8,17,19-21 in which the prevalence
varied from 12% to 29.3%. In the TEKHARF study, the
prevalence of obesity was 32.1% in adults over 18 years of
age. Another study in Adana (south of Turkey) confirmed a
higher prevalence of obesity (43.4%). These prevalence are
all much higher than previously reported.

Age was strongly associated with obesity. In many
studies, it has been reported that prevalence of obesity
increases with age.9,23-25 In our study, prevalence increased
with age for both women and men. Especially in the 50+
age group, obesity in women was higher than in men. The
highest prevalence of obesity was in the 50-to-59 age group
for both women (29.1%) and men (50.6%). These results
were similar to previous studies in Turkey.7-9,17-19 This
association between obesity and age can be explained, in
part, by a decrease in the degree of physical activity with
age in both men and women.9,26 This increase in BMI warns
us of the existence of dynamic process of weight-gain.
Reduced physical activity is the main cause of the current
epidemic of obesity in developed countries.27 A self-
reporting study in 1999 reported that obesity prevalence
was about 10% and overweight prevalence was 36.6% and
25.6% among males and females in 15 European Union
countries. Also in different studies around the world,
whether designed along regional or national lines, the
obesity prevalence has been found to be ranging between
1% and 59% which overweight prevalence has been found
ranging between 4% and 34% in different countries.28

Obesity rates in South and East Asian men and women are
less than 7%. But this rate is more than 36% for both sexes
in Canada and 38-40% in the Middle East and North and
South Africa.29 Compared with other surveys in Europea
(Britain), America, Australia, Middle East, Asia (Israel,
Kuwait and Bahrain), Latin America (Uruguay), the
prevalence of obesity in Tokat is lower than in Kuwait
(30.3%), Bahrain (44%) and US (30.5%),30 but higher than
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Britain (19%) and Australia (20.8%).31

In the available literature, obesity is more prevalent
among women than among men.32,33 The variation may be
explained by differential distribution in risk factors (e.g.,
genetic predisposition, dietary factors, lack of physical
activity) between women and men across populations.

Moreover, differences in prevalence of overweight
and obesity in men among the different towns may be
explained by men's more sedentary lifestyle and custom of
sitting for long hours in some cafe.

Women were also prone to weight-gain during
menopause. The loss of the menstrual cycle affects calorie
intake and slightly lowers metabolic consumption, although
most weight-gain has been attributed to a reduction in
physical activity.4 Some studies reported that prevalence of
obesity was higher in urban areas than in rural areas.34

Interestingly, in contrast to previous studies we could not
find a statistically significant difference between the two
sets of population. This may be explained by rapid
migration towards urban areas from rural areas. This may
also be a result of the similar lifestyles of urban and rural
areas.

The risk of being obese was greater in persons with
no formal education.35 In our study, obesity had a
correlation with the level of education. Our study found that
the higher the education level, the lower the obesity. The
highest prevalence of obesity was in illiterate people
(39.1%). Education (physically active, lifestyle and
promoting nutritional awareness) can be effective for
preventing obesity. The results were in line with studies
conducted in Turkey and Europe.7-9,36,37

The relationship between marital status and
prevalence of obesity is poorly defined, but studies have
generally found that married men, though not always, weigh
more than unmarried persons.38

Laurier et al., in a comparative survey in France, the
United Kingdom, and the United States, have reported that
married men or those living as part of a couple are twice as
likely to be obese than those living alone.39 Our findings
confirmed the literature (prevalence of obesity was 38.8%
in widowed people and 31.0% in married people and 7.5%
in unmarried people). Other researchers using multivariate
analysis have reported that the prevalence of obesity in
widowed people was higher than that in single and married
subjects.40

Subjects with a family history of obesity, diabetes
and hypertension have a greater prevalence of obesity
compared with those without a family history.41 Our data
showed that the prevalence of obesity was significantly
higher in subjects with a family history.

Obesity has been observed to be a prime risk factor
for the development of hypertension.42 Our data showed
that blood pressure increased with the degree of obesity
(p<0.0001). A previous community-based survey found that
obesity was more prevalent in hypertensive
subjects.6,7,9,43,44 Each unit of BMI increase causing 0.5 -
1.0 mm Hg increase in systolic blood pressure was related
to obesity and hypertension risk.45,46 In our study, it was
found that obese and high-weight groups had higher
frequency of hypertension and it was statistically
meaningful (p<0.001).

Such a difference in Turkey and developing
countries might be due to socio-cultural factors,
nourishment habits and also smoking among men and lack
of employment outside the home among women.

Conclusion

The study showed that the prevalence of obesity in
adults in Tokat city in Turkey was high. Prevalence of
obesity has been increasing for Tokat, Turkey, and
throughout the world. The most important consequence of
the study was that almost all the factors were potentially
modifiable and preventable. There is a need for an effective
public health programme and urgent precautions for the
control of obesity. The outcome of prevention and treatment
should be evaluated by periodic national comparative
surveys with standardised methods that would give us the
actual trend.
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