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ABSTRACT

Objective: The aim of this study was to determine the
prevalence of metabolic syndrome (MS) and related
factors.

Material and Method: This is a cross-sectional study
which was conducted to ascertain the prevalence of
metabolic syndrome and related factors. It included a
total of 961 people aged 15 years and over living in 240
householdsin Cankayadistrict of Ankara, whowere selected
by 1/200 systematic sampling method. A questionnaire
was administered to the individuals in their households,
and blood pressure, height and weight were measured.
Fasting blood glucose and total cholesterol, triglyceride,
high-density lipoprotein, low-density lipoprotein, very
low-density lipoprotein levels were measured after the
participants were invited to the laboratory. The definition
of metabolic syndrome was made according to The World
Health Organization (WHQO) 1999 criteria. On this basis,
metabolic syndrome is defined as the presence of two or
more of the factors including obesity (BMI=30 kg/m?),
high triglyceride levels (>150 mg/dL) and/or low HDL

levels (<35 mg/dL in males and<39 mg/dL in females) and
high blood pressure (systolic blood pressure=140 mm/Hg
and/or diastolic blood pressure=90 mm/Hg), where the
presence of glucose intolerance (Fasting Blood Sugar>100
mg/dL) is a prerequisite.

Results: Metabolic syndrome prevalence was 13.5%.
The risk of it was found to be higher in individuals over
45 years of age, in those with low level of education,
housewives, unemployed ones, especially women, and
in retirees. The risks of metabolic syndrome were 1.6,
3.3 and 2.2 times higher in non-smokers and those with
higher systolic and diastolic blood pressures respectively.
The risk of metabolic syndrome was found to be higher
in ones with hyperlipidemia and with a total cholesterol /
HDL ratio of 5 or above.

Conclusion: Age, high level of VLDL, and total
cholesterol/HDL ratio of 5 or above were found to play a
primary role in the development of MS.

Keywords: Metabolic syndrome, hypertension, hyperlipidemia,
risk factors. Nobel Med 2018; 14(3): 19-24
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METABOLIK SENDROM PREVALANSI VE iLGILi
FAKTORLER

OZET

Amac: Bu calismanin metabolik sendrom prevalansi ve
etkili faktorlerin saptanmasidir.

Materyal ve Metot: Arastirma, metabolik sendrom
(MS) prevalanst ve etkili faktorleri belirlemek tizere
gerceklestirilen kesitsel bir calismadir. Ankara 1li
Cankayailcesinde 1:200 oraninda sistematik 6rnekleme
yontemiyle secilen 240 hanede yasayan 15 yas ve
tizerindeki 961 kiside yurttilmustir. Hanelerdekilere
anket formu uygulanmus; kan basinc, boy ve agirliklart
olctlmis; achik kan sekeri, total kolesterol, trigliserid,
ytiksek dansiteli lipoprotein, diistik dansiteli lipoprotein,
cok dustik dansiteli lipoprotein dtizeyleri ol¢tilmustur.

MS tanisi Diinya Saglik Orgiitii (DSO) 1999 kriterlerine
gore yapilmis; glikoz intoleranst on kosul olmak tzere,

obezite, trigliserid ytiksekligi ve/veya HDL dustklugu,
ytiksek kan basinct gibi faktérlerden iki veya daha
fazlasimin bulunmasi MS olarak tamimlanmistir.

Bulgular: MS prevalanst % 13,5tir. Kirkbes yasindan
buytiklerde, ogrenim diizeyi dustik olanlarda, ev
kadin, issiz ve emeklilerde, calismayanlarda ozellikle
calismayan kadinlarda metabolik sendrom riski
yiiksektir. Sigara icmeyenlerde, sistolik ve diastolik
kan basinct ytksek olanlardaki MS riski sirasiyla 1,6,
3,3, 2,2 kat fazladir. Hiperlipidemi ve total kolesterol-
HDL orant 5 ve tizerinde olanlarda MS riski ytiksek
bulunmustur.

Sonug: Sonu¢ olarak, yas, VLDL ytiksekligi ve total
kolesterol-HDL oraninin 5 ve tzerinde olmasinin MS
gelisiminde 6ncelikli rol oynadig: belirlenmistir.

Anahtar kelimeler: Metabolik sendrom, hipertansiyon,
hiperlipidemi, risk faktorleri. Nobel Med 2018; 14(3):
19-24

INTRODUCTION

Metabolic syndrome (MS) is a disorder in which
several of cardio-metabolic risk factors co-exist,
including insulin  resistance, hyperglycemia,
obesity, abdominal fat deposition, dyslipidemia and

hypertension.

The World Health Organization (WHO) defined the
metabolic syndrome in 1998 as having at least two of
the components including impaired fasting glucose,
impaired glucose tolerance or hypertension (>160/90
mmHg) with insulin resistance, hyperlipidemia,
abdominal obesity and microalbuminuria.! The
increasing popularity of sedentary lifestyles in
the world and in Turkey and the global change in
eating habits led to an increase in the frequency
of the components identified in the metabolic
syndrome. For example, in a study conducted in
the United States, the prevalence of MS was 33.7%
in males and 354% in females, whereas 28.8% in
males and 41.1% in females in the METSAR study
conducted in Turkey in 2004 in a population over
20 years of age.?? Prevention of MS is also important
to reduce morbidity and mortality associated with
cardiovascular diseases and diabetes and to protect
against these diseases.

The purpose of this study was to determine the
prevalence of MS and related factors in Cankaya
region of Ankara, Turkey.

MATERIAL AND METHOD

This was a cross-sectional study including a total
of 961 people aged 15 years and over living in
240 households in Cankaya district of Ankara
Province, who were selected by 1/200 systematic
random sampling method. A questionnaire was
administered to the individuals in the study sample
in their households, and blood pressure, height
and weight of these participants were measured.
Fasting blood glucose (FBG) and levels of total
cholesterol, triglyceride, high-density lipoprotein
(HDL), low-density lipoprotein (LDL), very low-
density lipoprotein (VLDL) were measured after the
participants were invited to the laboratory.

The definition of MS was based on WHO 1999
criteria.! On this basis, metabolic syndrome is
defined as the presence of two or more of the factors
including obesity (BMI=30 kg/m?), high triglyceride
levels (>150 mg/dL) and / or low HDL levels (<35
mg/dL in males and<39 mg/dL in females) and high
blood pressure (systolic blood pressure=140 mm/Hg
and/or diastolic blood pressure=90 mm/Hg), where
the presence of glucose intolerance (Fasting Blood
Glucose >100 mg/dL) is a pre-requisite.

The data were statistically analyzed with SPSS v.11.5
package program. In the analysis of continuous
variables, the student’s t test was used to determine
differences between means, and the chi-square
significance test for the assessments of smoking,
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alcohol use, and Body Mass Index (BMI), and multiple
logistic regression analysis (Backward Wald) was also
used to determine risk factors. The differences were
considered to be statistically significant at p<0.05.
The informed written consent was taken from each
of the participants, and they were all welcomed for
the treatment facility by the university hospital. The
approval of ethical committee was attained.

RESULTS

Of the participants, 64.2% were female, 60.8% had
obesity (BMI=30), 19.8% had glucose intolerance
(Fasting Blood Glucose>100 mg/dl), 14.7% had
hypertriglyceridemia, 7.3% had low HDL levels,
22.9% had higher systolic blood pressure and 26.1%
had higher diastolic blood pressure, and the mean
age was 43.9+15.3 years. The prevalence of metabolic
syndrome was 13.5%. These results, the definition of
metabolic syndrome was based on the WHO criteria
1999.

The evaluation of MS prevalence by socio-
demographic characteristics revealed no difference in
the prevalence of MS according to gender, and family
history of type 2 diabetes. However, it was observed
that the prevalence increased in parallel with the
increase in age over 45 years. The prevalence of MS
was significantly lower in single individuals than
in married, widowed and divorced. The prevalence
of metabolic syndrome was significantly higher in
low-educated people, housewives, unemployed and
retirees (Table 1).

Considering the prevalence of MS according to
the employment status, it was found that 10.2% of
employed and 15.0% of unemployed participants
had MS, which corresponds to a 1.6 times greater
risk in unemployed than employed ones, and the
difference was statistically significant (p=0.043; 95%
Cl=1.1-2.4) (Table 2).

There was no difference in the prevalence of MS
between employed males and females, whereas the
prevalence was higher in unemployed females than
employed females. In addition, the risk of MS is 4.8
times higher in unemployed females than employed
females (Table 3).

Considering the prevalence of MS according to
the menopausal status, it was found that 21.4% of
women in menopause and 7.5% of women in not
menopause had metabolic syndrome, and in those
with menopause the risk of MS was 3.4 times
higher than women in not menopause (Table 4). The
difference was statistically significant.

Table 1. Evaluation of prevalence of metabolic syndrome (MS) according to socio-demographic
characteristics
‘:iﬂ' '\:z w:“""‘ﬂ/':'s Statistical Analysis
Gender
Male 43 |1 125 | 301 | 875 X=0.5, p=0487
Female 87 | 141 | 530 | 859
Age
15-24 3|24 (120 | 976
26-34 9 | 67 | 148 | 943
35-44 20 | 97 | 204 | 903 00
45-b4 38 | 177 | 176 | 822
>hh 58 | 240 | 183 | 768
Marital Status
Married 107 | 148 | 614 | 85.2
x*=13.0, p=0.001
Single 7| 46 | 145 | 954
Widowed/Divorced 16 | 181 | 72 | 818
Level of Education
Not literate 16 1229 | 54 | 771
Literate 6 | 316 13 | 684
Primary school 50 | 1471 290 | 853 x*=18.0, p=0.003
Secondary school 13 11191 96 | 881
High schoal 33 | 134 | 213 | 866
College and higher 12 | 6.8 | 165 | 93.2
Occupation
Housewife/Unemployed | 71 | 15.7 | 382 | 84.3
Driver/Secretary/Officer | 12 | 10.7 | 100 | 89.3
Student 2 |28 | 67 |91
’=18.8, p=0.010
Retired 26 {191 | 110 | 803
Marketers/Free 14 1128 9 | 872
Worker 3 | 62| 45 | 938
Dentist/Physician 2 |59 ] 32 | 941
Family History of Diabetes
Yes 55 | 188 | 238 | 812 ¥’=2.8, p=0.084
No 96 | 144 | 572 | 856
X2 chi-square, p: p value

The distribution of MS prevalence according to the
risk factors is given in Table 5. The prevalence of
MS in e non-smokers (15.9%) was higher than that
of smokers (10.8%), which corresponded to a 1.6
times greater risk in non-smokers than smokers. The
evaluation of MS prevalence according to the number
of cigarettes smoked during a day and the duration
of smoking showed no statistically significant
difference (p=0.062 and p=0.054, respectively).
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Table 2. Evaluation of prevalence of metabolic syndrome (MS) according to the employment
status
With MS |Without M
Employment Status ith MS_[Without M5 pvalue | OR* | 95% CI**
n | % | n|%
Employed 31 1102 | 272 | 898
0043 | 160 | 1.01-2.38
Unemployed 99 [ 850 559 | 160
*: 0dds ratio, **: confidence interval
Table 3. Distribution of prevalence of metabolic syndrome (MS) according to gender and
employment status
With MS |Without MS
Gender Employment P OR* | 95% CI**
Status n | % | n | o |value
Employed 311102 | 272 | 898
Male 0043| 160 | 1.01-2.38
Unemployed 99 |85.0] 559 | 150
Employed 3 | 37| 78 |963
Female 0002| 48 | 15157
Unemployed 84 | 15.7 | 452 | 843
*: 0dds ratio, **: confidence interval
Table 4. Distribution of prevalence of metabolic syndrome (MS) according to the menopausal
status
With MS |Without MS
Gender | Menopausal P 1 oR | a5% C1**
status n | % | n | % |value
[n menopause 63 214 232 | 786
Female 0001| 34 20-56
In not menopause | 24 | 7.5 | 298 | 92.6

*: 0dds rat

io, **: confidence interval
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Hypertension was found in 17.7% of the study
population. The prevalence of MS was found to be
264% in participants with systolic hypertension
and 9.7% in those without, and 21.1% in those
with diastolic hypertension and 10.8% in ones
without. These differences were also statistically
significant. The risk of MS was 3.3 fold and 2.2
times higher in ones with systolic and with diastolic
hypertension, respectively. Similarly, the prevalence
was significantly higher in ones with higher levels
total cholesterol, LDL, VLDL than in those without
higher levels, with a higher risk ranging from 2.1 to
9.8 times. The prevalence of MS was 30.9% in ones
with a total cholesterol / HDL ratio of 5 and above,
whereas it was 9.3% in ones with the ratio below 5,
which corresponds a 4.3 times higher risk in those
with a ratio of 5 and above.

The results of the multiple logistic regression analysis
to determine risk factors are shown in Table 6.
Accordingly, the risk of MS was 12.4 and 13.9 times
higher in those aged 45 to 54 years and older than 55
years, respectively. In addition, the risk was 0.5 times
higher in smokers than non-smokers. Moreover, the

risk was 1.9, 1.7, 4.2 and 1.8 times higher in ones
with a total cholesterol/HDL ratio of 5 and above, and
higher total cholesterol, VLDL and blood pressure
levels, respectively.

DISCUSSION

The prevalence of metabolic syndrome in this study
was found to be 13.5%, with a rate of 14.1% in
females and 12.5% in males. In the United States,
the prevalence over the age of 20 was reported to
be 27.3%. The prevalence was 21.8% in males
and 23.7% in females in the National Health and
Nutrition Survey; it was 15.6% in Carr’s study, and
it was 35% in the METSAR study; 31.9% in females
in a study conducted in Goélbasi region of Ankara
and 30.9% in females in a study conducted in
Malatya.'® The differences in these frequencies can
be attributed to differences in the criteria used in
the definition of MS. Different results were obtained
because some studies have been based on the criteria
of the National Cholesterol Education Program
Adult Treatment Panel III (NCEP-ATP III) and the
others on the diagnostic criteria of IDF. For example,
METSAR study was based on IDF criteria and was
conducted on people older than 20 in Turkey. IDF
criteria took as base the presence of at least three
of the criteria as abdominal obesity, high blood
pressure, hypertriglyceridemia, low HDL cholesterol
and fasting hyperglycemia. This study was based on
the WHO diagnostic criteria and MS prevalence was
found to be higher in males than females, but the
difference was not statistically significant. In many
studies, it has been reported that the prevalence
of MS is higher in females.**"" However, in one
study, the prevalence of MS has been found to be
comparable in males and females.!? In the study,
the prevalence of MS was found to be significantly
higher in those who are 45 years of age or older and
in those with a low level of education. This result is
similar to the results of many studies.**!%!>'> This
relationship has been found to be associated with an
increase in MS components with the increase in age
and the changes in lifestyle and nutritional status
parallel to the decline in the level of education.

The prevalence of MS was the highest in married
participants. This situation was thought to be related
to the lifestyle, nutritional status and age, and similar
results had been achieved in another study.®

The prevalence of MS was higher in retirees,
housewives and unemployed, especially women,
with a 1.6 times higher than in unemployed
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participants than employed ones, and the risk of MS
was 4.8 times higher than in unemployed females
than employed females. This may be related to age,
physical activity and obesity. Similar results were
obtained in some studies.” The risk of MS was
3.4 times higher in menopausal women than non-
menopausal women. This relationship, which has
been found in many studies, seems to be related to
the age of the woman, obesity status and other risk
factors.>*16

The risk of MS was 1.6 times higher in non-smokers
than smokers. This may be due to the fact that the
frequency of smoking is low in females, as well
as that MS is more common in females. Indeed,
although there are studies in the literature that
establish or do not establish a relationship between
smoking and MS, this difference is thought to be due
to the different diagnostic criteria.'”*°

The MS risk was 2.2 and 3.3 times higher in ones
with higher systolic and diastolic blood pressures.
In terms of hyperlipidemia, the risk of MS was 4.4,
3.1, 6.4 and 4.3 times higher in patients with higher
total cholesterol, LDL and VLDL levels, and a total
cholesterol / HDL ratio greater than 5, respectively.
Studies have shown that the metabolic syndrome
also increases the risk of coronary heart diseases
(CHD) if hyperglycemia, hypertension, elevated
triglyceride levels and obesity are included as a
component of metabolic syndrome. However, it is
stated that hypertension has the biggest role in the
risk of CHD, followed by hyperglycemia, among the
components of metabolic syndrome.>*2-2*

Multivariate logistic regression analysis showed that
the risk of MS was 1.9, 1.7, 4.2 and 1.8 times higher
in ones with a total cholesterol / HDL ratio of 5 or
above, and higher total cholesterol, VLDL and blood
pressure levels, which support that MS can be a
predictor of coronary heart diseases.

In summary, the prevalence of metabolic syndrome
was higher in participants over 45 years of age,
married, and in low-educated ones, in housewives,
retirees, and menopausal women. Considering the
biological risk factors, the risk is higher in ones with
higher total cholesterol, LDL and VLDL levels, and
with a total cholesterol / HDL ratio of 5 or above.
The control of the components of the metabolic
syndrome, in other words, improving lifestyle

c | CORRESPONDING AUTHOR: Ferda Gzyurda Ankara Un. Tip Fakltesi Halk Saghai ABD, Cebeci Tip Fakiiltesi, Tip Fakiitesi Cad. 08620, Mamak, Ankara, Tiirkiye fozyurda@gmail.com
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Table 5. Distribution of prevalence of metabolic syndrome (MS) according to risk factors
V:“h Mu/: Wi:hnutul/:IS pvalue | OR* | 95% CI**
Smoking Status
Smoker 4041892 | 43 | 108 | 0020 | 16 | 1123
Non-smokers 421 | 841 81 | 189
Systolic Blood Pressure (mm Hg)
Normal (<140) 669 {903 | 72 | 97 | 0001 | 33 | 23-49
High (=140) 162 | 736 | 58 | 264
Diastolic Blood Pressure (mm Hg)
Normal (<90) 633 [89.2 | 77 |[108| 0001 | 22 | 15-32
High (=90) 198 | 788 | 83 | 211
Total Cholesterol
<200mg / dL 588 | 927 | 46 | 73 | 0001 | 44 | 29865
>200 mg / dL 243 | 743 | 84 | 267
LDL
<130mg / dL 613 | 908 | 62 | 92 | 0001 | 31 21-45
>130 mg / dL 218 | 76.2 | 68 | 238
ViDL
<33mg /dl 785|905 | 79 | 95 | 0001 | 64 | 4288
>33 mg / dL 76 598 | 51 |402
Total Cholesterol/HDL
<5 72193 701|907 | 0001 | 43 | 29-64
>h 58 |30.9 | 130 | 681
*: Odds ratio, **: confidence interval
Table 6. Results of multiple logistic regression analysis
Related Factors pvalue | OR* | 95% CI**
Age between 45 to 54 years 0016 | 124 | 16-955
Age >bb years 0011 | 139 | 18-1011
Smoking 0005 | 05 | 03-08
Total cholesterol / HDL >5 0015 | 19 11-31
Cholesterol >200 mg / dL 0.042 1.7 11-28
VLDL >33 mg/dL 0001 | 42 | 2569
Blood pressure >140/90 mm Hg 0.015 1.8 11-2.8
*: Odds ratio, **: confidence interval
behaviors such as changing eating habits and
increasing physical activity, will play an important
role in preventing both metabolic syndrome and
coronary heart diseases.
*The authors declare that there are no conflicts of
interest.
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