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dictor for diabetes mellitus and cardiovascular diseases. This study was designed to identify the risk factors of meta-
 bolic syndrome in Erbil City.
 on patients searching for medical advice between January- August 2012 in Erbil, Kurdistan Region, Iraq.
Two hundred patients were recruited and special questionnaire was designed for the study. History taking and physi-

 cal examination were performed by a trained clinician and nurses. Metabolic syndrome was defined according to the
Thirty two percent were male. The mean age of participants was 42.12

 years, 50% were obese, 89% were illiterate or at primary school level and 71.5% were living in urban area. 47.5% had
family history of diabetes mellitus and 31.7% had family history of cardiovascular disease. According to the Interna-
 tional Diabetes Federation classification 62 (31%) participants had metabolic syndrome. The mean age of those with
 metabolic syndrome was 46 years. Smoking, eating fatty food, family history of diabetes mellitus and cardiovascular
disease were independent risk factors and strongly associated with metabolic syndrome while sex, civil state, educa-
 tion, residency and occupation were not associated with prevalence of metabolic syndrome.  Metabolic
 syndrome is highly prevalent in our country. The risk factors for metabolic syndrome are smoking, eating fatty food,
obesity and family history of diabetes mellitus and cardiovascular disease.

 Metabolic syndrome; Diabetes mellitus; Cardiovascular disease; Hyperlipidemia

 Metabolic syndrome (MetS) is a combination of different
 medical disorders occurring together and predisposes to
different cardiovascular diseases (CVD) and diabetes mel-
 litus (DM). It is highly prevalent e.g. in USA is about 25%1,
 while in our country we expect higher prevalence because
of high prevalence of obesity and sedentary lifestyle.
 The exact mechanism behind MetS is still unknown. Many
 risk factors e.g. aging, obesity, sedentary life2, stress,
 endocrine disorders and genetics3-6 play a big role in its
pathogenesis.
 Many names and definitions have been used globally to
 define MetS by different organizations e.g. World Health
 Organization (WHO)7, International Diabetes Federation
 (IDF)8 and the National Cholesterol Education Program
 (NCEP) Adult Treatment Panel (ATP) III9 each used special
classification.
 Although each component of MetS carries a higher risk for
 cardiovascular disease (CVD), a combination of them will
 augment the risk even further. Early management of MetS
 may prevent or at least delay the occurrence of both DM
 and CVD in the future10, 11 and hence decrease any future
complications.
 Identifying people with MetS may help to prevent DM and
 CVD and their consequences. However, DM and CVD once
 developed require life-long treatment and carry inevitable
 future complications. This causes an increased burden for
 the health care system of any society.
 Addressing MetS and its predictors could make a good
 investment in preventive medicine as a cost effective
 measure by both decreasing the prevalence of MetS and

 avoidance of its complications in the future.
 Our objective was to investigate the risk factors of MetS in
a sample of population in Erbil City from surgical clinics.

This is a cross sectional study. It was performed at Con-
 sulting Surgical Clinics on patients searching for medical
advices between January and August 2012 in Erbil, Kurd-

 istan Region-Iraq.
Two hundred patients were recruited in the study. Ran-

 domized selection of patients were applied. MetS has
been defined according to IDF definition12, Central obesi-

 ty [defined as waist circumference according to NCEP &
 American Heart Association AHA male≥ 102 cm/40 inches,
female≥ 88 cm/35 inches] and any two of the following:

 raised triglycerides: >150 mg/dl (1.7 mmol/l), or specific
treatment for this lipid abnormality, reduced HDL choles-

 terol: <40 mg/dl (1.03 mmol/l) in males, <50 mg/dl (1.29
mmol/l) in females, or specific treatment for this lipid ab-

 normality, raised blood pressure (BP): systolic BP >130 or
diastolic BP >85 mm Hg, or treatment of previously di-

 agnosed hypertension and raised fasting blood glucose
 (FPG): >100 mg/dl (5.6 mmol/l), or previously diagnosed
type 2 diabetes.
If FBG is >5.6 mmol/l (100 mg/dl), an oral Glucose Toler-

 ance Test is strongly recommended, but is not necessary
to define presence of MetS.

 If BMI is >30 kg/m², central obesity can be assumed and
waist circumference does not need to be measured.

 A special questionnaire has been designed for this study.
 The questionnaire included all the information regarding
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demographic data, vital signs, BMI, waist- hip circumfer-
 ence, lipid profile and fasting blood glucose level.
 Smoking habit were classified into smokers (who smokes
 cigarettes or cigar regularly) and non- smokers. Passive
smoking and x-smokers were not recorded.
Taking more than 2-3 fatty meals per week or daily con-
 sumers was regarded as fat consumers. Less than that
regarded as non- fat consumers.
 Participants with any acute, chronic diseases, malignant
 diseases or those who are on regular medication during
 the study were excluded from the study. Pregnant ladies
 and those operated upon recently were excluded from the
study, too.
Working status denotes: house wife, governmental em-
 ployment, retired (more sedentary life) and unemployed
 (free work).
 Venous blood samples from cubital vein were taken by
well-trained nurses from subjects at the day of consul-
tation. Blood samples were centrifuged directly after col-
 lection and the serum immediately analyzed in the private
 laboratories or in the main official hospitals laboratory.
 High density lipoprotein cholesterol (HDL-C), triglycerides
(TG) and serum glucose were measured using the com-
 mercially available kits (Enzymatic colorimetric method
used according to Trinder Method).
 The physical examination was performed by a consultant
 physician. The examination included measurements of
body weight, height, body mass index (BMI), waist circum-
 ference, systolic and diastolic blood pressure, pulse rate,
 respiratory rate, fasting blood glucose and lipid profile. The
 average of two blood pressure recordings in the seated
position after 15 minutes rest was taken. A mercury sphy-
 gmomanometer was used with a cuff size adjusted to the
 circumference of the arm. The average of two recordings,
 measured to the nearest 2 mmHg, was the blood pressure
used for statistical calculations.
 Differences between groups in continuous variables were
analyzed using one-way ANOVA and independent Stu-
 dent’s t-test in variables regarded as normally distributed.
 Kruskal-Wallis and Mann-Whitney U-test were applied for
 variables, which were not normally distributed.
 A P-value ≤0.05 was regarded as statistically significant.
A Bonferroni correction was applied   for multiple com-
parisons. Calculations were performed using the comput-
 er-based software program of the Statistical Package for
 the Social Sciences (SPSS version 20) (SPSS Inc, Chicago,
 Illinois, USA) for analysis of the data.
 The study has been approved by both Scientific and Ethics
 Committee at Medical Research Centre, Hawler Medical
 University. Patients have been informed about the study,
 they had full rights to withdraw from the study at any
 stage. Both verbal and written consents was taken from
the participants.

 Two hundred subjects have been recruited in this study, 63

 (31.5%) male and 137 (68.5%) female. Their ages ranged
 from 20-80 years (mean 42.12). One hundred eighty eight
 (94%) persons were married and the rest 12 (6%) were
either single or widow. Most of them 179 (89%) were ei-

 ther illiterate or at the primary school level, 12 (6%) at the
secondary school level and those with university educa-
 tion were only 9 (4.5%). One hundred seventy one (71.5%)
 were living in the major cities while only 57 (28.5%) from
 rural area. One hundred thirty three (66.5%) were house
 wife (women), 28 (13.5%) were employed in governmental
jobs, 9 (4.5%) were retired and 30 (15%) were self-em-
 ployed. 50% of the participants were obese having BMI
 ≥30 kg/m2. 95 (47.5%) had family history of diabetes
mellitus and 62 (31.7%) had history of cardiovascular dis-

 ease, Table 1.

Table (1): Frequency distribution of patients’ demography.

 The mean age for those with MetS was 45.9 years (P
 value 0.005), 44/89 (49.44%) of smokers had MetS, but
only 18/111 (16.23%) of non-smokers had MetS (P val-

 ue <0.001). History of taking fatty food was also highly
 significant 58/101 (57.43%) of fat consumers have MetS
(P value <0.001). Family history of DM had a strong rela-

 tion with the prevalence of MetS, 57/95 (60%) had family
history of DM with MetS and only 5/100 of negative fam-

 ily history had MetS (P value <0.001). Those with family
 history of CVD were about 46/60 (76%) had MetS (P value
<0.001), but only 16/119 (13.45%) had MetS with no his-
tory of CVD (P value <0.001), Table 3.

 According to IDF classification of MetS, 62 (31%) had
MetS, (Table 2).

Table (2): Prevalence of Metabolic syndrome
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Table (3): Prevalence of Metabolic Syndrome in relation to the demographic data

Metabolic Syndrome, diabetes mellitus and CVD are in-
creasing in our country as we notice daily from our prac-
tice as physicians. This change in prevalence due to ur-
  banization, economic growth, westernization of our diet,
 irregular meal time and increased stress due to new
 lifestyle which has been blamed as risk factors for MetS
 elsewhere13, 14. Obesity is a big issue in our country, e.g.
50% of the participants were obese having BMI ≥30 kg/
 m2. This problem is growing unfortunately both in adults
and even in children in our society, which is due to mod-
 ernization of our life and the invasion of our life with new
 technologies in every aspect of our life both inside and
outside our home.
 The prevalence of MetS is 31.5% which is close to Iran’s
 prevalence of 32.1%15 but higher than that in USA 25%
 and much lower than Saudi Arabia’s 39.3%16 and 39.817.
This difference may be due to differences in the preva-
 lence of obesity, sedentary lifestyle and consumption of
more fatty foods; in addition, keeping in mind that the ge-
 netic predisposition for this health issue may play a role
 in the prevalence of metabolic syndrome globally. The
genes that affect fat and glucose metabolism can prob-
 ably together with the environmental factors increase the
 liability to the syndrome and will increase the prevalence
 of MetS in certain families in the society. Among these
 genes β3-adrenergic receptor, hormone-sensitive lipase,

 lipoprotein lipase, IRS-1, PC-1, skeletal muscle glycogen
synthase, etc. are likely to increase the risk of MetS5.
 The mean age for MetS was 42 years; this was similar
 to others18, and it increases with age although we could
 not show this which may be due to limited number of the
participants in our study.
There is a debate surrounding the etiology and pathogen-
esis of MetS, a single uniform mechanism need to be dis-
 covered19 however, multiple factors e.g. hormonal, genetic
 and environmental (nutrition, body composition and stress
 hormones) factors play key role in this debate20.
 We showed that MetS was strongly related to smoking
 49.4% (P value <0.001), fat consumption 57.4% (P value
 <0.001), family history of diabetes mellitus 60% (P value
<0.001) and family history of CVD 76.7% (P value <0.001).

 Our finding was in concordance with others; in addition
 to that INTERHEART Study showed that smoking is 59.9%
 related to MetS in South Asia21. This could be explained
 by the fact that smokers consume more sugar than the
 non-smokers which in turn causes more obesity.
Demographic data e.g. sex, civil status, education, resi-
 dency and occupation were not significantly related to
 prevalence of MetS although other studies17, 22-24 have
reported these factors as risk factors for MetS. This dif-

 ference may be due to small sample size of our study or
other confounding factors which may contribute to this dif-
ference and needs to be addressed in a large cohort study.
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Metabolic syndrome is highly prevalent in our society. Ag-
 ing, smoking, fatty diet, family history of diabetes mellitus
 and CVD disease are the main risk factors for metabolic
syndrome. People with these risk factors should be as-
 sessed for metabolic syndrome and treated accordingly
 to reduce the future sequences of this syndrome and to
decrease the health burden on the society.

This study was sponsored by Hawler Medical Universi-
 ty. Thanks to the participants in the study. Thanks to Dr.
Yasameen A. Shakir for her assistance regarding statisti-
 cal analysis. Thanks to Dr. Halgurd Fathulla and Bashdar
Mahmud for their assistance.
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