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Purpose: The study's purpose was to determine the frequency of Metabolic Syndrome (MetS) in adults who have application to 
the Mobile Health Team in Günyüzü District of Eskiºehir province in West Turkey. 
Material-Method: st stThis cross-sectional research was conducted between from 01  November to 31  December 2012. A total of 
891 people formed the study group. For determine of MetS, National Cholesterol Education Program (NCEP) Adult Treatment 
Panel III (ATP III) criteria were used. With Chi-square test, t-test, One-way ANOVA test, it were statistical analyzed. Statistical 
analyses were performed with SPSS 11.5 program. 
Results: The average age is 52.99 ± 13.97 years, and 54.1% of the study group was female, 56.7% were primary school 
graduates and 49.2% were housewives. Of individuals 79.1% reported income as moderate. Of the study group 1.2% was found 
to be weak, 18.7% were normal, 39.7% were overweight and 40.4% were obese. Of the study group 36.9% have MetS. The 
frequency of MetS in females (41.3%) was significantly higher than males (31.8%) (p<0.05). It was determined that the MetS 
frequency increased as the Body Mass Index (BMI) increased (p<0.05). Alcohol use, irregular eating habits, sleep disorders, and 
low physical activity with MetS were found to be associated (p<0.05). 
Conclusion: MetS frequency of the study group are compatible when the comparison with the other studies from Turkey. It has 
been determined that BMI increase, insufficient physical activity, excessive alcohol intake, sleep disorders and irregular eating 
habits increase the frequency of MetS.
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Introduction:
Metabolic Syndrome (MetS) is an important issue of community 
health. Central obesity, hyperglycemia, hypertension and 
dyslipidemia get a place in MetS. Customized lifestyle changes, 
dietary recommendations, and exercise planning are very 
important issues in terms of preventive studies for MetS. 
Pharmacologic treatment is a secondary preference in fight with 
MetS (1, 2, 3). The world-wide obesity epidemic and increasing 
frequency of diabetes are priority effective factors about MetS 
frequency (4). In different parts of the world, the frequency of 
MetS varies between 7.9% and 43%, and 7% and 56% in men 
and in women, respectively (5, 6). In Turkey, Metabolic Syndrome 
Research (METSAR) study reported that the MetS frequency in 
adults over 20 years of age was 35% (7). The National Cholesterol 
Education Program's Adult Treatment Panel III (NCEP ATP III) (8), 
International Diabetes Federation (IDF) (9), and the World Health 
Organization (WHO) (10) identified differently criteria of MetS.

In our study, it was purposed to determine the frequency of MetS 
and to evaluate the factors affecting the MetS frequency in adults 
over 20 years of age who have application to the Mobile Health 
Team of the Eskiºehir Provincial Health Directorate, and living in 
Günyüzü District of Eskiºehir province in West Turkey.

Material-Method:
stThis is a cross sectional study. It was realized between from 01  

stNovember to 31  December 2012. Study area was Günyüzü 
District of Eskiºehir. Eskiºehir is a province of West Turkey. 

Researchers called the people aged 20 or older requested for their 
application to Mobile Health Team. In the study period, 891 people 
who live in Günyüzü and who are 20 and older years old and 
participated in the study formed the study group.

Risk factors for MetS were questioned via a questionnaire 
prepared by researchers. For MetS diagnosis, the American Heart 
Association (AHA) National Cholesterol Education Program (NCEP) 
Adult Treatment Panel (ATP III) criteria were used. According to 
these criteria, the MetS diagnosis is based on the presence of at 
least three out of five criteria. The five criteria are: 1) abdominal 
obesity (waist circumference: > 102 cm in men, > 88 cm in 

women), 2) hypertriglyceridemia (≥ 150 mg / dl), 3) low levels of 
high-density lipid (<40mg/dl in men, <50 mg/dl in women), 4) 
hypertension (systolic blood pressure ≥ 130 mmHg and / or 
diastolic blood pressure ≥ 85 mg / dl), and 5) high fasting blood 
glucose level (> 100 mmHg) (8). 

The International Physical Activity Questionnaire (IPAQ) Short Form 
was used to assess physical activity. This questionnaire consists of 4 
sections and 7 questions in total. Metabolic Equivalent (MET) is 
calculated. High physical activity was accepted at 3000 MET-
minute / week, moderate physical activity at 600 MET-minute / 
week and low physical activity at 600 MET-minute / week (11). For 
IPAQ, international validity and reliability study Craig et. al. (12) 
was realized. Öztürk et. al. (13) realized the validity and reliability 
study of IPAQ for Turkey. 

Epworth Sleepiness Scale was used to measure overall sleep level. 
The scale refers to the measurement of the general level of daytime 
sleepiness. A total of 8 items are included, and scoring is done 
between from 0 to 3 points for each item. High score is 24 points. 
A score of 10 points out of a total of 24 points was accepted as 
evidence of the presence of pathological sleepiness (14).

Alcohol intake was categorized as "not use, rarely and excessive".

No three main meals a day was evaluated as irregular eating habits.

Independent variables in the study are age, gender, educational 
status, working status, income level, presence of chronic illness, 
smoking and alcohol use, sleep pattern, eating habits and physical 
activity level.

For our study, necessary permissions were obtained from the 
Eskiºehir Public Health Directorate. Verbal approvals were 
obtained from the participants.

The results of the study were presented as a poster at the 16th 
National Public Health Congress (Antalya, Turkey, 27-31 October 
2013).

The descriptive data were given as number, percentage, and 
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average ± standard deviation. With Chi-square test, t-test, One-
way ANOVA test, it were statistical analyzed. Statistical analyses 
were performed with SPSS 11.5 program. p<0.05 values were 
accepted for statistical significance. 

Results:
The average age is 52.99 ± 13.97 years. In the study group, 54.1% 
of the study group was female, 56.7% were primary school 
graduates and 49.2% were housewives. Of individuals 79.1% 
reported income as moderate. 

Of the study group 1.2% was found to be weak, 18.7% were 
normal, 39.7% were overweight and 40.4% were obese. 
According NCEP ATPIII, MetS frequency was 36.9%. The 
frequency of MetS in females (41.3%) was significantly higher 
than males (31.8%) (p< 0.05). It was determined that the MetS 
frequency increased as the BMI increased (p<0.05). Alcohol use, 
irregular eating habits, sleep disorders, and low physical activity 
with MetS were found to be associated (p<0.05). The rate of those 
living longer than 10 years in the study area was 86.2%.

The frequency of abdominal obesity in females (80.5%) was 
significantly higher than males (50.5%) (p<0.05).

In terms of the other MetS components, there was no difference 
between individuals with MetS and individuals without MetS (for 
each one p>0.05). 

Excessive alcohol intake frequency was 6.2% (n: 55). Individuals 
with excessive alcohol intake have higher MetS frequency more 
than the others (p<0.05).

Irregular eating habits frequency was 9.9% (n: 89). Individuals 
with irregular eating habits was higher MetS frequency more than 
the others (p<0.05).

The number of individuals with sleeping disorders was found 153 
(17.2%). Individuals with sleeping disorders had a higher 
frequency of MetS (p<0.05).

According IPAQ, 451 (50.6%) individuals had low level physical 
activity, and 225 (25.3%) individuals had middle level physical 
activity, and 215 (24.1%) individuals had high level physical 
activity. As the physical activity increased, the frequency of MetS 
decreased (p<0.05).

The distribution of some features of the study group was 
presented in Table 1.

Discussion:
In our study, we found about 40% overweight and 40% obese. 
For general of Turkey, TEKHARF study reported that 21.1% for 
adult males and 43% for adult females, obesity prevalence for 

2000 years (15). Turkey Nutrition and Health Survey (TNHS, 2010), 
the prevalence of overweight / obesity among 19 and over age 
population in Turkey was 30.3% and 34.6% respectively (16). 
High average age of the study group may explain high frequency 
of overweight and obesity. The proportion of those with at least 
three components for MetS was approximately 37%. This result is 
consistent with general of Turkey. Metabolic Syndrome Research 
(METSAR) reported MetS prevalence for Turkey as 35% (7).

It is known that female gender is a risk factor for MetS, and 
abdominal obesity is more common in females (17, 18). Our study 
results are consistent with the literature. MetS frequency was 41.3 
in females and 31.8% in males, and abdominal obesity frequency 
was 80.5 in females and 50.5% in males. 

In addition, other independent variables such as alcohol use, 
irregular eating habits, low level physical activity, and  sleep 
disorders were found to be statistically significant (p <0.05) in 
relation to MetS in this study. Among South Korean adults, it 
reported that excessive alcohol use behaviors increased the risk of 
hypertension, diabetes, dyslipidemia, abdominal obesity, and 
MetS (19). In Turkey, Erem et al. (20) showed a positive relationship 
between alcohol use and MetS frequency. Epidemiologic studies 
have shown that lipid profiling has become suitable with an 
increase in the number of daily meals. Irregular eating habits are 
known to cause insulin resistance. It may be claim that the 
formation of MetS and the increased risk of cardiovascular disease 
are related to irregular eating habits (21, 22). In many studies it has 
been shown that low physical activity is effective in MetS 
formation, high physical activity is important in prevention for 
MetS, and enhancing physical activity is in MetS treatment (23, 24, 
25). Wolk & Somers (26) discussed that evidence that sleep 
disorders (obstructive sleep apnoea, sleep deprivation and shift 
work) may independently lead to the development of both insulin 
resistance and metabolic syndrome. Our study has presented 
results in this direction.

Limitations and Strengths: In the study, data on some components 
of MetS have not been adequately discussed with cause of some 
participants refused to the some measurements for related MetS 
screening. However, with this study, a health screening for MetS 
for the people of Günyüzü district was carried out.

Conclusion: 
MetS frequency of the study group are compatible when the 
comparison with the other studies from Turkey. It has been 
determined that BMI increase, insufficient physical activity, 
excessive alcohol intake, sleep disorders and irregular eating habits 
increase the frequency of MetS. For the study group, the primary 
goal should be to develop healthy lifestyle behaviors for the 
prevention of cardiovascular diseases and diabetes, and to 
continued education program on metabolic syndrome, obesity, 
adequate and balanced nutrition and physical activity.

Table 1.The distribution of some features of the study group

Features % Features %

Average age (years) 52.99 ± 13.97 (average ± sd) Obesity status

Gender Weak 1.2

Male 45.9 Normal 18.7

Female 54.1 Overweight 39.7

Family income Obese 40.4

Low 2.1 Excessive alcohol intake 6.2

Middle 79.1 Irregular eating habits 9.9

High 18.8 Sleeping disorders 17.2

Education level Physical activity

Primary school 56.7 Low 50.6

Secondary school 35.3 Middle 25.3

High school and upper 8.0 High 24.1

Job status MetS 

Housewife 49.2 Yes (At least three of the 5 
components)

36.9

Unemployed 5.5 No 63.1

Employed 45.3
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