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Abstract: Metabolic syndrome is a collection of abdominal obesity, hypertension, glucose intolerance and lipid 

abnormalities (elevated triglycerides, elevated LDL, and decrease the amount of HDL). The aim of this study is to 

investigate the prevalence of metabolic syndrome in people of Ahvaz according to IDF, ATPIII, Harmonized I and 

Harmonized II.  A cross-sectional study with random cluster sampling in six health centers in Ahvaz was done. 

Questionnaire for each person filled up including demographic data and examinations, including blood pressure, weight, 

height, and waist circumference and waist circumference measurement. Prevalence of metabolic syndrome according to 

ATPIII, IDF, Harmonized I and Harmonized II criteria evaluated.  From all participating 912 person, (434 (2/47%) male 

and 478 (2/52%) female) were evaluated. Mean age was 42/27± 14years (44/2±14/26 for male and 40/5±13/5 for 

female). Prevalence of metabolic syndrome was 22/8%, 28/4%, 30/9% and 16/9% according to ATPIII, IDF, 

Harmonized I and Harmonized II criteria respectively and increased with age in both sexes. IDF and Harmonized I had 

most kappa coordination (0/94). The results show high prevalence of metabolic syndrome in Ahvaz without considering 

the different criteria. IDF criteria has good concordance with HI Criteria.  

Keywords: Metabolic syndrome, IDF, ATPIII, Prevalence, adults. 

 

INTRODUCTION 

Metabolic syndrome or insulin resistance 

syndrome or X syndrome means presence of abdominal 

obesity, high blood pressure, glucose intolerance, and 

lipid disorders (increased triglycerides, increased HDL, 

and decreased levels of HDL[1]. It is accompany with 

cardiovascular complications and development of 

diabetes [2]. It was first explained as metabolic 

syndrome by Reaven et al 3]. World Health 

Organization (WHO) was the first organization to 

provide a clear definition to metabolic syndrome in 

1998[4].In 2001, Adult Treatment Panel (ATPIII) 

provided another definition for this syndrome [5]. The 

studies have indicated that a set of factors enhances the 

risk of development of cardiovascular diseases and 

diabetes [6]. Prevalence of metabolic syndrome is 

increasing in the world, which is a big health problem. 

About one fourth of adult population is afflicted by 

metabolic syndrome [6-8]. 

 

Although there are various methods for 

diagnosis of metabolic syndrome, the most practical 

methods of clinical diagnosis is to use ATPIII criteria 

according to which the patient is afflicted by at least 

three cardiovascular risk factors simultaneously [9,10]. 

Based on previous definitions, International Diabetes 

Federation (IDF) proposed another definition in 

2005[5,11]. According to this definition, the main 

emphasis is on abdominal obesity which is different for 

different races. Based on this definition, waist size for 

abdominal obesity is 94≤ cm for men and 80≤ cm for 

women, which are lower compared to ATPIII definition 

[12]. 

 

Some studies have been carried out on 

different populations with both definitions to investigate 

the prevalence of metabolic syndrome. For example, in 

USA[13], according to IDF definition, the prevalence of 

metabolic syndrome was 40% in adults. The prevalence 

in Tehran [14] was 31% and 31.7% based on IDF and 

ATPIII definition respectively. Moreover, in Semnan[2] 

the prevalence was 28.5 and 35.8% based on ATPIII 

and IDF, respectively. There is a continuous attempt to 

obtain more precise criteria. 
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Some studies [5,6]
 
proposed new criteria called 

“harmonized criteria for metabolic syndrome. These 

criteria are based on a combination of IDF and ATPIII. 

 

Harmonized I (H I) criterion includes ATPIII 

criteria for the prevalence of metabolic syndrome, but 

size of abdominal obesity is based on IDF[6,13,15,16].
 

 

Harmonized II (H II) criterion includes IDF 

criteria, but waist circumference is based on 

ATPIII[6,13,16]. 

 

The aim of this study was evaluation of the 

prevalence of metabolic syndrome among  people in 

Ahvaz based on IDF, ATPIII, H I, and H II criteria and 

concordance of this criteria. 

 

METHODS  

The present descriptive analytical study 

employed a random cluster sampling with the help of 

the personnel of 6 health centers in Ahvaz. In each 

center, 76 families were randomly selected, and after 

their informed consent was gained, 2 members from 

each family were invited to participate in the study by 

the centers’ authorities. After they were justified, the 

questionnaires were completed using their individual 

data, and afterwards examinations like blood pressure in 

sitting position, weight, height, stomach circumference, 

and waist circumference. After a break of 15 minutes, 

the individual’s blood pressure was measured using a 

standard sphygmomanometer once to determine the 

maximum amount of winding the device, and once to 

determine the individuals’ blood pressure. The 

participant placed in sitting position and the cuff was 

fastened on the right arm at a height equal to the heart. 

Afterwards, the device was winded up quickly so that 

its pressure reached about 30 mm Hg above the level of 

the disappearance of radial pulse. The re-measuring of 

blood was carried out with a distance of 30 minutes, 

and the mean amount was considered as the individual’s 

blood pressure. Anthropometric measures were carried 

out after the participants took off their shoes and wore 

light clothes. Weight and height were measured based 

on a standard program. The waist circumference was 

measured at the level of navel, and that of thigh over the 

clothes and at the highest diameter. The individuals’ 

blood sample was obtained after 12 hours of fasting. 

Afterwards, the samples were centrifuged and the serum 

was preserved in the fridge and sent to the laboratory of 

diabetes studies center. The blood sugar, triglyceride 

(TG), cholesterol, and high density lipoprotein (HDL) 

were measured by Enzyme-Colorimetric method and 

using Pars Azmoon Kits. The autoanalyzer that was 

used was Biotechnical Instrument, model BT-3000 

made in Germany. The level of LDL was measured 

based on Friedwald Formula, given the amount of 

triglyceride being lower than 400 mg/dl. 

 

In order to diagnose metabolic syndrome, 

presence of at least three out of five following cases 

was considered (according to ATPIII principle) (based 

on update 2005) [9, 10]. 

1. Abdominal obesity (waist circumference of 102≤ cm 

for men and 88≤ cm for women) 

2. TG≥150 mg/dl or consumption of medicine for 

hypertriglyceridemia 

3. HDL≤40 mg/dl for men and ≤50 for women or 

consumption of medicine to increase HDL 

4. High blood pressure: BP≥130.85 Mm Hg or 

consuming antihypertensive drug 

5. History of diabetes or consumption of medicine to 

reduce blood sugar or fasting blood sugar≥100 mg/dl 

 

IDF[12,13] has considered as series of clinical 

criteria for metabolic syndrome which are similar to 

those of ATPIII, with this difference that waist 

circumference is differently defined for different races.  

 

These criteria are as follows: 

Waist circumference of equal or over 94 cm for 

men and equal or over 80 cm for women. In addition to 

at least two of the following signs: 

1. TG of equal or over 150 mg/dl or its special 

medicine. 

2. HDL cholesterol of below 40 mg/dl for men 

and below 50 mg/dl for women. 

3. Hypertension (diastolic blood pressure of 

equal or over 85 Mm Hg, systole blood 

pressure of 130 Mm Hg) or consuming blood 

pressure drug 

4. Fasting sugar of equal or over 100 mg/dl or 

consuming diabetes drug 

 

H I criteria are the same as ATPIII criterion with 

this difference that the waist circumference of IDF is 

used in them [6,13,15,16]. 

 

H II criteria are the same IDF criteria; 

however, the waist circumference of ATPIII is used in 

them [6,13,16] 

 

The data related to the examinations, the 

results of blood samples, the amount of daily activities, 

smoking, history of pregnancy for women, family 

history of diabetes, blood pressure and obesity, 

education level, ethnicity, and marital status were 

included in the questionnaire. Descriptive statistics was 

employed to provide the tables and diagrams, and chi-

square test was run to evaluate the correlations. The 

significant level was set at 0.05. 

 

RESULTS 

In this study, there were 913 individuals of 

over 20 years, with an average age of 42.2±14 years, 

434 men (47.5%) and 479 women (52.5%). The mean 

age of men and women was 44.2±14.2 and 40.5±13.4 
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years, respectively, which proved a significant 

difference between them.(P=0.0001) 

 

The participants’ total characteristics are 

presented in table 1. In addition to age, there was a 

significant difference between the men and women in 

terms of their waist circumference, TG, HDL, and BMI. 

.(P=0.0001) 

However, systolic blood pressure was not significantly 

different between them. .(P=0.11) 

 

The prevalence of metabolic syndrome was 

22.8%, 28.4%, 30.9%, and 16.9% based on ATPIII, 

IDF, H I, and H II, respectively, which is significantly 

higher among women than men. .(P<0.0001)(Table 2) 

 

Table 3 presents the prevalence of metabolic 

syndrome based on age in four different definitions. It 

shows that metabolic syndrome increases with an 

increase in age. 

 

Based on different definitions, the prevalence 

of different components of metabolic syndrome among 

the patients indicates that TG has the highest prevalence 

in the three definitions of IDF, ATPIII, and H II and 

waist circumference has the maximum prevalence in 

Harm I.(Table4) 

 

Kappa coefficient was employed to check the 

consistency level among the definitions. 

 

According to IDF definition, 2.5% of the individuals 

who had metabolic syndrome based on ATPIII were 

reported to be normal. Kappa coefficient for the 

concordance of the two variables was reported to be 

0.72.(Table 5) 

 

On the other hand, IDF and Harm I had the highest 

concordance based on Kappa coefficient.(κ=0.94) 

 

Table 1: Demographic information of all participants 

Variables Male Female Total P value 

Age 44.2±14.2 40.5±13.4 44.2±14.2 0.0001 

Waist 90.8±10.7 85±12.3 90.8±10.7 0.0001 

Systolic BP 116.2±20.6 114±21.4 116.2±20.6 0.11 

Diastolic BP 72.4±15.2 70.1±15.3 72.4±15.2 0.021 

FBS 109.1±46.5 103.4±40.1 109.1±46.5 0.049 

TG 177.6±111.6 147.9±106.8 177.6±111.6 0.0001 

HDL 53.1±11.2 61.1±12.6 53.1±11.2 0.0001 

BMI 26.3±3.9 27.7±5.2 26.3±3.9 0.0001 

 

Table 2: Prevalence of metabolic syndrome according to different criteria 

Criteria for M.S Total (%) Male (%) Female (%) P value 

ATPIII 22.8 15.9 29 0.0001 

IDF 28.4 23.3 33 0.0001 

Harm I 3.9 27 34.4 0.014 

Harm II 16.9 8.3 24.6 0.0001 

 

Table 3: Prevalence of metabolic syndrome according to different criteria in age groups 

Age 

groups 
No. ATPIII OR IDF OR Harm I OR 

Harm 

II 
OR 

20-29 203 6.4 1 9.4 1 10.3 1 4.9 1 

30-39 198 14.6 2.5 45 2.84 22.7 2.5 12.1 2.6 

40-49 227 16.9 5.3 78 5.07 37.4 5.1 21.1 5.17 

50-59 176 33.5 7.3 72 6.7 43.2 6.5 25 6.4 

60-69 80 42.5 10.8 34 7.15 52.5 9.5 26.3 6.8 

≥70 29 41 10.3 11 5.9 44.8 7 24.1 6.1 

 

Table 4: Prevalence of metabolic syndrome component in participants 

Criteria No. Waist(%) FBS(%) HNT(%) TG(%) HDL(%) 

IDF 259 259(100) 180(69.5) 92(35.5) 202(78) 164(63.3) 

ATPIII 208 154(74) 160(76.9 93(44.7) 167(80.3) 141(67.8) 

Harm I 282 259(91.8) 201(71.3) 105(37.2) 223(79.1) 180(63.8) 

Harm II 154 154(100) 111(72.1) 61(39.6) 116(75.3) 100(64.9) 

 

Table 5: Harmonized of 4 different criteria of metabolic syndrome  
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Others 

Criteria 
IDF Criteria 

  
With 

syndrome 

Without 

syndrome 
κ P value 

ATPIII 

With 

syndrome 
185(20.3) 23(2.5) 

0.72 0.0001 
Without 

syndrome 
74(8.1) 631(96.1) 

Harm I 

With 

syndrome 
259(28.4) 23(2.5) 

0.94 0.0001 
Without 

syndrome 
0(0) 631(69.1) 

Harm II 

With 

syndrome 
154(16.9) 0(0) 

0.67 0.0001 
Without 

syndrome 
105(11.5) 654(71.6) 

 ATPIII Criteria 

Harm I 

With 

syndrome 
208(22.8) 74(8.1) 

0.795 0.0001 
Without 

syndrome 
0(0) 631(89.5) 

Harm II 

With 

syndrome 
154(16.9) 0(0) 

0.815 0.0001 
Without 

syndrome 
54(5.9) 705(77.2) 

 

DISCUSSION 

The present study indicated the prevalence rate 

of metabolic syndrome based on 4 definitions of 

ATPIII, IDF, HI, and HII and also the consistency 

among these definitions. Prevalence of metabolic 

syndrome was 22.8%, 28.4%, 30.9%, and 16.9% based 

on ATPIII, IDF, H I, and H II, respectively, with the 

highest definition related to H I and the lowest to H II. 

 

Moreover, the minimum consistency was 

related to IDF and H II with Kappa coefficient of 0.67, 

and the maximum was related to IDF and H I with 

Kappa coefficient of 0.94. Compared to ATPIII and H 

II, IDF and H I definitions show a higher prevalence of 

metabolic syndrome. In a study in Semnan[2], the 

prevalence of metabolic syndrome was 35.8% based on 

IDF and 28.5% based on ATPIII, which is in agreement 

with the results of the present study. Moreover, in a 

study carried out in Zahedan[17], the prevalence 

reported based on IDF was more than that of APTIII 

(24% vs. 21%). Moreover, in other studies carried out 

in Qatar[18], India[19], and Germany[20] (The KORA 

Survey, 2000), similar studies were reported. 

 

However, in some studies like the study of 

sugar and lipid in Tehran, the prevalence based on 

ATPIII was more than that of IDF. Moreover, in a study 

carried out in Mexico[21] and China[22], the results 

were in agreement with the study of sugar and lipid in 

Tehran. In all of these four definitions of metabolic 

syndrome, prevalence among women is significantly 

higher than that of men, which is in line with some 

studies in Iran. This difference can be attributed to the 

less active life of women and their obesity especially 

abdominal obesity and also their hormonal issues. In 

study carried out in the USA and Qatar, prevalence was 

higher among women than men. 

 

In this study, syndrome prevalence increases 

with an increase in age, which is in agreement with the 

results of the studies carried out in Iran and other 

countries. In a study carried out by Ford, the prevalence 

of metabolic syndrome among Americans of 60-69 

years old with 43.5% was the highest level of 

prevalence. 

 

In the present study, the commonest risk factor 

of metabolic syndrome is high TG level based on IDF, 

ATPIII, and H II definitions, and abdominal obesity has 

the highest prevalence based on H I definition. 

 

However, in the study of sugar and lipid in 

Tehran, it was reported that low serum HDL was the 

commonest risk factor based on IDF and ATPIII 

definitions. In the study carried out in Semnan, high TG 

level based on ATPIII definition and abdominal obesity 

based on IDF definition had the highest prevalence. In a 

study carried out on Hong Kong Chinese, based on IDF 

definition, patients had a higher waist circumference 

than ATPIII definition. 

 

In a study carried out in Hungary, abdominal 

obesity was reported to be the commonest risk factor 

for metabolic syndrome based on IDF and ATPIII 
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definitions. The highest concordance was between IDF 

and H I indices with Kappa coefficient of 0.94. This can 

be attributed to the fact that these two definitions have 

the same criteria to diagnose metabolic syndrome. This 

finding is similar to that of Luxembourg (κ=0.93). 

 

In the study carried out by Azizi, consistency 

between IDF and APTIII definitions was reported. The 

concordance between IDF and APTIII definitions was 

reported to be 0.87 and 0.58 in India and Mexico, 

respectively. 

 

CONCLUSION 

Regardless of different criteria, prevalence of 

metabolic syndrome in the urban community of Ahvaz 

is high. Moreover, IDF and H I definitions have a good 

concordance with one another; therefore, they can be 

utilized in clinical and diagnosing cases. 
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