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Abstract: People with metabolic syndrome are at increased risk for developing diabetes mellitus and
cardiovascular disease. The present study aimed to assess the metabolic syndrome in type 2 diabetes and
compare them with two used methods of diagnostic criteria in Gorgan. The study group included 293 type-2
diabetic patients whom referred to the Department of Diabetes Center in Golestan University of Medical
Sciences (2011). The metabolic syndrome was determined according to ATP III and IDF definitions. According
to both criteria, the frequency of metabolic syndrome was 75.42% and 76.79%, respectively. According to
ATPIII, the mean triglycerides, body mass index, systolic blood pressure and diastolic blood pressure were
higher in subjects with metabolic syndrome than subjects without metabolic syndrome. According to IDF, the
mean triglycerides, body mass index and males' waist circumferences were higher in subjects with metabolic
syndrome. Females were more affected than males. This may be due to the specific characteristics in the lifestyle
changes between females and males diabetic patients among Gorgan inhabitants. Females are less educated
in comparison with males diabetic. The majority of females with metabolic syndrome were householder. It seems
that they do less physical activity at home. In conclusion, it appears that the female need to change their life
style in this area to halt the burden of cardiovascular complications in diabetic patients.
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INTRODUCTION pressure, abnormally high blood glucose and gout

One of the most common internal hormonal secretion various metabolic disorder collaborated with metabolic
disorders that affect about 6% of the world’s population syndrome, such as obesity, micro-albuminuria and
is diabetes mellitus [1]. The prevalence of type 2 diabetes abnormalities in fibrinolysis and coagulation [8]. Gerald
mellitus ranges from 1.2 to 14.6, 4.6 to 40 and 1.3 to 14.5 % Reaven [9] reemphasized correlation of metabolic
in Asia, Middle East and Iran, respectively [2-3]. The syndrome with cardiovascular risk factors such as
people who suffer from type 2 diabetes are subjected to a abnormally high blood pressure, lack of glucose tolerance,
sharp increase from the present figure of 125 million hyper-triglyceridemia and low level of high density
globally to 221 million by 2010 and to 300 million by 2025 lipoprotein (HDL). World Health Organization suggested
[4]. In Asia, the enhancement in type 2 diabetes for the above syndrome to be named it the 'metabolic
prevalence  is extremely overwhelming in compare with syndrome' [10]. The importance of the metabolic
the main increase occurring in young adults [5, 6]. Lipid syndrome was shown by finding out, estimation and
disorder, obesity, diabetes in general and high blood treatment of high blood cholesterol in adults (Adult
pressure are collectively defined as risk factors for Treatment Panel III) (ATP III) by the Report of National
cardiovascular disease triggered by metabolic syndrome Cholesterol Education Program Expert Panel, in 2001,
[7]. In a study about the metabolic syndrome, this given a practical explanation of metabolic syndrome for
explained the grouping of abnormally high blood the  first  time [11]. In 2005, the other  criteria  were defined

collectively as the syndrome. It is reported later on
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by the International Diabetes Federation (IDF) [12]. The Hypertriglyceridemia: Serum triglycerides level  150
metabolic syndromes have a correlation with the mg/dl (1.69 mmol/l).
variations in genetic susceptibility, nutritional regiment,
physical exercise, chronological age and gender which Low HDL-Cholesterol: < 40 mg/dl (1.04 mmol/l) in males
play direct role in the incidence of metabolic syndrome and < 50 mg/dl (1.29 mmol/l) in females.
and its side effects [13]. The present study aimed to
assess the metabolic syndrome in type 2 diabetes and High Blood Pressure: SBP  130 mmHg and/or DBP  85
compare them with two used methods of diagnostic mmHg or on treatment for hypertension.
criteria (ATPIII and IDF) in Gorgan, Golestan province
(South East of CaspianSea), Iran. According to other criteria (IDF) [12], metabolic

MATERIALS AND METHODS waist circumference 94 cm in males and 80 cm in

The present study was done in the Gorgan, Golestan present:
province (South East of Caspian Sea), Iran in 2011. We
had a study group included 293 patients of type-2 Hypertriglyceridemia: Serum triglycerides level 150
diabetes mellitus whom referred to the Department of mg/dl (1.69 mmol/l).
Diabetes Center in 5  Azar Hospital in Golestanth

University of Medical Sciences. At this time of study, Low HDL-Cholesterol: < 40 mg/dl (1.04 mmol/l) in males
Gorgan has only one Diabetes Center. There were 170 and < 50 mg/dl (1.29 mmol/l) in females.
females and 123 males. Data were collected by trained
interviewers. The exclusion criterion was the coexistence High Blood Pressure: SBP  130 mmHg and/or DBP  85
of  any  other serious illness. Type-2 diabetes mellitus mmHg or on treatment for hypertension.
was defined as non-ketosis diabetes by medical history
and current treatment with oral agent. None of the The  results  are  reported  as  percentages  and
patients had micro vascular complications (diabetic mean± SD. The statistical analysis was done with SPSS-
nephropathy  or retinopathy). Administration of insulin 11.5 version software. The results were evaluated by
for glycaemic control was considered an exclusion using the independent -sample‘t’ test and Chi-squared
criterion. A venous blood sample was collected from all test. Statistical significance was considered at P < 0.05.
the subjects who came after a 12-h overnight fast. The
samples were centrifuged for 10 minutes at 3000 rpm. The RESULTS
serum was used for analyze of fasting blood sugar,
triglycerides and HDL-cholesterol concentration in those A total of 293 subjects with type-2 diabetes were
who had type-2 diabetes mellitus. Fasting blood sugar, studied.  Table  1 shows the baseline data of the total,
triglycerides and HDL-cholesterol levels were measured male and female subjects. The mean age of all the patients
by biochemical kits using spectrophotometer techniques was 53.11±10.15 years, consisting of 170 (58.02%) females
(Model JENWAY 6105 UV / VIS) in the laboratory of and 123 (41.97%) males. The mean duration of disease was
Biochemistry (Faculty of Medicine). Waist circumference 9.72±5.77 years. The mean waist circumference was
was measured at the point halfway between the lower 99.09±11.35 cm and 97.67±11.01 cm in male and female
border of ribs and the iliac crest in a horizontal plane [14]. subjects, respectively. 66.66% and 84.10% subjects had
BMI 30 Kg/m  were defined as obese according to WHO abnormal waist circumference for males and females,2

criteria [15]. Hypertension was defined as blood pressure respectively. Of all patients, 29.69% were obese and
 140/80 mmHg. Type 2 diabetic subjects were considered obesity was more frequent among females (P<0.05). Mean

to have metabolic syndrome if they had any two of the body mass index was 28.71±6.04 kg/m . There were no
following four criteria, according to the modified ATP III significant differences in type 2 diabetic patient's waist
(Adult Treatment Panel III) [16]. circumferences and triglyceride, but high density

Abdominal Obesity: WC 102 cm in males and  88 cm in blood pressure (P<0.05) and Diastolic blood pressure were
females. higher   in males. The prevalence of hypertension among

syndrome was diagnosed if type 2 diabetic subjects had

females and at least one of the following three criteria was

2

lipoprotein was higher in females (P<0.05) and Systolic
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Table 1: Clinical characteristic of subjects with type 2 diabetes (Total, male and female subjects)

Parameters Total number of subjects Males Famales P-value between genders

Number of patients (%) 293(100%) 123(41.97%) 170(58.02%)

Age (years) 53.11±10.15 53.93±10.83 52.64±9.63 >0.05

Duration of diabetes (years) 9.72±5.77 9.09±5.56 10.18±5.90 >0.05

Obesity 29.69% 19.51% 37.05% <0.05

BMI (kg/m ) 28.71±6.04 26.89±4.28 30.02±6.76 <0.052

Waist Circumference (cm) 98.20±11.21 99.09±11.35 97.67±11.01 >0.05

Abnormal Waist Circumference (cm) 68.60% 66.66% 84.10% <0.05

High Density Lipoprotein (HDL) (mg/dl) 40.95±10.50 39.77±9.72 41.68±11.01 <0.05

Abnormal HDL (mg/dl) 51.50% 49.59% 67.05% <0.05

Triglyceride (mg/dl) 179.73±93.19 178.86±85.36 180.41±98.73 >0.05

Abnormal Triglyceride (mg/dl) 52.55% 52.03% 52.94% >0.05

Systolic blood pressure (mmHg) 128.02±19.78 130.83±17.12 126.26±20.93 <0.05

Diastolic blood pressure (mmHg) 80.42±10.06 81.32±9.45 79.87±10.58 >0.05

Abnormal blood pressure (mmHg) 46.07% 52.84% 41.17% >0.05

Hypertension (mmHg) 40.17% 46.34% 35.88% >0.05

Metabolic syndrome according to ATP III criteria: n/n (%) 221/293 75.42% 77/123 62.60% 144/170 84.70% <0.05

Metabolic syndrome according to IDF criteria:n/n (%) 225/293 76.79% 75/123 60.97% 150/170 88.23% <0.05

Table 2: Comparison of clinical data among type 2 diabetic patients with and without metabolic syndrome according to ATPIII and IDF criteria

Metabolic syndrome according to ATP III criteria Metabolic syndrome according to IDF criteria

---------------------------------------------------------------------- ---------------------------------------------------------------------

Parameters With Metabolic syndrome Without Metabolic syndrome With Metabolic syndrome Without Metabolic syndrome

Males Waist Circumference (cm) 100.29±10.40 94.34±9.15 105.13±8.57 89.85±8.74*

Females Waist Circumference (cm) 99.53±11.56 92.65±11.59 98.42±10.45 92.05±13.57

Triglyceride (mg/dl) 198.65±97.98 121.79±38.16* 190.45±96.70 144.38±70.29*

Males HDL (mg/dl) 39.63±9.38 40.04±10.48 39.92±10.68 39.53±8.04

Females HDL (mg/dl) 39.92±10.36 50.54±8.82* 39.90±11.56 41.92±10.95

BMI (kg/m²) 30.12±6.58 26.71±5.00* 29.21±6.16 26.75±4.65*

Systolic blood pressure (mmHg) 130.13±20.12 123.07±17.63* 129.51±19.75 123.69±18.17

Diastolic blood pressure (mmHg) 81.38±10.25 77.73±9.31 81.17±10.28 78.20±9.34

*P value less than 0.05 was considered significant

Table 3: Comparison of clinical data among males and females type 2 diabetic patients with and without metabolic syndrome according to ATPIII and IDF

criteria

Metabolic syndrome according to ATP III criteria Metabolic syndrome according to IDF criteria

--------------------------------------------------------------- -----------------------------------------------------------

Parameters Males Females Males Females

Number 77 144 75 150

Age 53.16±10.73 52.86±9.76 53.33±10.45 52.48±9.81

Duration 9.33±5.53 10.29±6.00 9.22±5.56 10.37±5.82

Waist Circumference (cm) 100.37±10.80 98.63±11.82 99.78±11.40 97.44±11.40

BMI (kg/m ) 27.14±4.62 29.81±6.74* 27.33±4.58 30.22±6.82*2

Obesity 20.78% 36.11%* 21.33% 37.33%*

Triglyceride (mg/dl) 183.43±86.14 183.37±104.97 190.0±90.12 181.53±101.53

HDL (mg/dl) 39.53±9.56 41.87±10.94* 39.13±10.24 41.85±10.88

Systolic blood pressure (mmHg) 131.27±18.13 125.21±20.38* 130.31±18.12 125.46±20.42*

Diastolic blood pressure (mmHg) 82.23±9.60 79.23±10.06 80.97±9.78 79.23±10.29

*P value less than 0.05 was considered significant
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all patients was 40.17%. According to ATPIII and IDF groups like African-, Mexican-Americans, Asian-Indians,
diagnostic criteria, in all patients, the frequency of Caucasians and Chinese [17, 18]. In this study, the
metabolic syndrome was 75.42% and 76.79%, respectively. prevalence of metabolic syndrome was found to be 75.42
Females were more affected according to two criteria. and 76.79% when we used ATPIII and IDF diagnostic
Table 2 shows comparison of clinical data among type 2 criteria,  respectively. This prevalence in this area is
diabetic patients with and without metabolic syndrome among the highest in the world [19-21]. An important
according to ATPIII and IDF diagnostic criteria. findings of this study according to ATP III and IDF
According to ATPIII, the mean high density lipoprotein criteria, was the higher prevalence of metabolic syndrome
was lower in males (39.63±9.38 mg/dl) and females among females (84.70 and 88.23%, respectively) when
(39.92±10.36 mg/dl) with metabolic syndrome than compared  with  males (62.60 and 60.97%, respectively)
subjects without metabolic syndrome (Males: 40.04±10.48 and  that  the  prevalence of metabolic syndrome in
mg/dl and females: 50.54±8.82 mg/dl, (P<0.05), Gorgan is appreciably  higher  compared with that in
respectively). According to ATPIII, the mean some other countries. The prevalence of metabolic
triglycerides, body mass index, systolic blood pressure syndrome is almost the same among males and females
and diastolic blood pressure were higher in subjects with when we used ATPIII and IDF diagnostic criteria. In this
metabolicsyndrome(198.65±97.98mg/dl, 30.12±6.58 kg/m , study, the most difference seen between the two genders2

130.13±20.12  mmHg  (P<0.05) and 81.38±10.25 mmHg) was the prevalence of abnormal waist circumference
than subjects without metabolic syndrome (121.79±38.16 (66.66% in males versus 84.10% in females). Some studies
mg/dl, 26.71±5.00 kg/m , 123.07±17.63 mmHg and show that metabolic syndrome is more prevalent among2

77.73±9.31mmHg, respectively). According to IDF, the females than males [22, 28] and another studies show that
mean triglycerides, body mass index and males' waist the prevalence of metabolic syndrome is less prevalent
circumferences were higher in subjects with metabolic among males than females [29, 30], but other studies show
syndrome (190.45±96.70mg/dl, 29.21±6.16 kg/m  and that the prevalence of metabolic syndrome was similar2

105.13±8.57 cm (P<0.05) than subjects without metabolic among males and females [22]. In a study showed that
syndrome (144.38±70.29 mg/dl, 26.75±4.65 kg/m  and 33.7% of men and 46.8% of women had metabolic2

89.85±8.74 cm, respectively). Table 3 shows comparison syndrome (by two definitions NCEP-ATPIII and IDF) [31].
of clinical data among males and females type 2 diabetic In the United States, 39% and 34.5% of adults had
patients with and without metabolic syndrome according metabolic syndrome by two definitions, respectively [32].
to ATPIII and IDF diagnostic criteria. According to in an another study done in South Australia, the
ATPIII and IDF diagnostic criteria, there were significant prevalence  of  the  metabolic  syndrome was higher by
differences in type 2 diabetic patients' body mass index, the IDF definition (22.8%) when compared with the ATP
obesity and systolic blood pressure among males and III definition (15%) [33]. From the available data from "the
females with metabolic syndrome. Botnia study" (using the WHO definition) and involving

DISCUSSION was 84 and 78% in male and female subjects with type-2

Many studies have been done to determine the was 65.0% with higher rate in females than males (71.7%
prevalence of diabetes mellitus worldwide and few have female and 55.8% male) [34]. The prevalence in Karachi
been done to determine the prevalence of metabolic (Pakistan) was 79.7% in type 2 diabetics, (45.5% females
syndrome. People with metabolic syndrome are at and 34.3% males) [35]. The overall prevalence of metabolic
increased risk for developing diabetes mellitus and syndrome in Japanese type 2 diabetic patients was 168
cardiovascular  disease, as well as increased mortality (26.37%) out of 637 type 2 diabetic patients. The
from cardiovascular disease. It is maybe essential for prevalence was higher in males (45.9%) than females
healthcare service to establish the prevalence of metabolic (28.0%) [36]. Another study done in Korean  estimates
syndrome in all cities of country in Iran. In our study, the  overall  prevalence  was 32.6%. The prevalence was
there were more female than male participants (170 found to be 46.9% and 65.1% among males and females
females, 123 males). This is maybe due to the high rate of respectively [37]. The overall prevalence among Saudis
referred female diabetic patients to Diabetic center in with type 2 diabetes was 22.64% (19.49% male, 25.17%
comparison with male. Some studies have shown that female) [38]. Our results were significantly different from
metabolic syndrome may happen in different ethnic the results of some international studies done in different

families of Finland and Sweden descent, the prevalence

diabetes, respectively 8. The prevalence in Isfahan (Iran)
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parts  of  the  world. Our result was found to be higher 6. Chan, J.C.N.  and C.S. Cockram, 1997. Diabetes
than the result of the studies done at Isfahan (Iran),
Ireland, United States, Mexican Americans, Japanese,
Korean and Saudi Arabia. Thus our results are in
agreement with the studies of Iranian, Karachi (Pakistan),
Saudis and Korean that the prevalence of metabolic
syndrome in females type 2 diabetic patients is higher
than males. This study showed a high prevalence of the
metabolic syndrome in type 2 diabetic population.
Females were more affected than males. This may be due
to the specific characteristics in the lifestyle changes
between females and males diabetic patients among
Gorgan inhabitants. Females type 2 diabetic  patients  are
less educated in comparison with the males diabetic. The
majority of females with metabolic syndrome were
householder. It seems that they do less physical activity
at home. In Iran, females in general do less physical
activity and overweight and obesity were more perceived
between them. In conclusion, it appears that the female
type 2 diabetic patients need to change their life style in
this area to halt the burden of cardiovascular
complications in type 2 diabetic patients.

ACKNOWLEDGEMENT

The author would like to thank the personnel at the
Biochemistry and Metabolic Research Center and
diabetes center of Golestan University of Medical
Sciences for providing for their cooperation and
assistance in the handling of experiments.

REFERENCES

1. Adeghate, E., P. Schattner and E. Dunn, 2006. An
update on the etiology and epidemiology of diabetes
mellitus. Ann. N.Y. Acad. Sci., 1084: 1-29.

2. Azizi , F., M.M. Guoya, P. Vazirian, P. Dolatshati anda

S. Habbibian, 2003. Screening for type 2 diabetes in
the Iranian national programme: a preliminary report.
East Mediterr Health J., 9: 1122-7.

3. Azizi , F., M.M. Gouya, P. Vazirian, P. Dolatshahi andb

S. Habibian, 2003. The diabetes prevention and
control programme of the Islamic Republic of Iran.
East Mediterr Health J., 9: 1114-21.

4. King, H., R.E. Aubert and W.H. Herman, 1998. Global
burden of diabetes, 1995-2025: prevalence, numerical
estimates and projections. Diabetes Care, 21: 1414-31.

5. Zimmet, P., K.G. Alberti and J. Shaw, 2001. Global and
societal implications of the diabetes epidemic. Nature,
414: 782-7.

mellitus in Chinese and its implications on health
care. Diabetes Care, 20: 1785-90.

7. Miranda,  P.J.,  R.A.  DeFronzo,   R.M.   Califf  and
J.R. Guyton, 2005. Metabolic syndrome: definition,
pathophysiology  and  mechanisms. Am. Heart J.,
149: 33-45.

8. Isomaa, B., P. Almgren, T. Tuomi, B. Torsen, K. Lahti,
M. Nissen, et al., 2001.Cardiovascular Morbidity and
Mortality Associated with the Metabolic Syndrome.
Diabetes Care, 24: 683-689.

9. Reaven, M., 1988. Role of insulin resistance in human
disease. Diabetes, 37: 1595-607.

10. Alberti, K.G. and P.Z. Zimmet, 1998. For the WHO
Consultation: Definition, diagnosis and classification
of diabetes mellitus and its complications. Part I:
Diagnosis and classification of diabetes mellitus,
provisional report of a WHO Consultation. Diabet
Med., 15: 539-53.

11. Expert Panel on Detection, Evaluation and Treatment
of High Blood Cholesterol in Adults, Executive
Summary of The Third Report of The National
Cholesterol Education Program (NCEP) Expert Panel
on Detection, Evaluation and Treatment of High
Blood Cholesterol in Adults Adult Treatment Panel
III). JAMA 2001, 285: 2486-2497.

12. Alberti, K.G., P Zimmet and J. Shaw, 2005. The
metabolic syndrome: a new world wide definition.
Lancet, 366: 1059-1062.

13. Cameron,  A.J.,  J.E.  Shaw  and P.Z. Zimmet, 2004.
The metabolic syndrome: prevalence in worldwide
populations.   Endocrinol.   Metab.   Clin.   N.  Am.,
33: 351-375.

14. Dalton,  M.,  A.J.  Cameron, P.Z. Zimmet, J.E. Shaw,
D. Jolley, D.W. Dunstan, T.A. Welborn and AusDiab
Steering Committee, 2003. Waist circumference,
waist-hip ratio and body mass index and their
correlation with cardiovascular disease risk factors in
Australian adults. J. Intern Med., 254: 555-63.

15. World Health Organization, 1998. Prevention and
Management of the Global Epidemic of Obesity.
Report of the WHO Consultation on Obesity. WHO:
Geneva, (Technical Report Series, No. 894).

16. Grundy, S.M., J.I. Cleeman, S.R. Daniels, et al., 2005.
Diagnosis and management of the metabolic
syndrome: an American Heart Association/National
Heart Heart, Lung and Blood Institute Scientific
Statement. Circulation, 112: 2735-2752.

17. Stern, M.P., 1997. The insulin resistance syndrome,
in: K.G.M.M. Alberti, P. Zimmet and R.A. DeFronzo,
(Eds.), International Textbook of Diabetes Mellitus,
Wiley, Chichester, pp: 255-283.



Advan. Biol. Res., 5 (4): 200-205, 2011

205

18. Zimmet, P.Z., Kelly West Lecture, 1992. Challenges in 29. Balkau,  B.,  M. Vernay,   L.   Mhamdi,   M.  Novak,
diabetes epidemiology: from West to the rest, D. Arondel, S. Vol, J. Ticket and E. Eschwege, 2003.
Diabetes Care, 15: 232-252. The D.E.S.I.R study group, The incidence and

19. Monami,   M.,    N.    Marchionni,   G.   Masotti  and persistence of the NCEP (National Cholesterol
E. Mannucci, 2007. IDF and ATP-III definitions of Endocr (2008) 33: 9-20 19 Education Program)
metabolic syndrome in the prediction of all-cause metabolic syndrome. The French D.E.S.I.R. study.
mortality in type 2 diabetic patients. Diabetes Obes Diabetes Metab, 29: 526-532.
Metab, 9(3): 350-353. 30. Oh, J.Y., Y.S. Hong, Y.A. Sung and E. Barrett-Connor,

20. Cull,  C.A.,    C.C.    Jensen,   R.   Retnakaran  and 2004. Prevalence and factor analysis of metabolic
R.R. Holman, 2007. Impact of the metabolic syndrome syndrome in an urban Korean population. Dibetes
on macrovascular and microvascular outcomes in Care, 27: 2027-2032.
type 2 diabetes mellitus: United Kingdom Prospective 31. Lukšienë, D.I., M. Miglë Bacevièienë, A. Tamošiûnas,
Diabetes Study 78. Circulation, 116(19): 2119-2126. L.R. Èerniauskienë, L. Margevièienë and R.

21. Lu, B., Y. Yang, X. Song, X. Dong, et al., 2006. An Rëklaitienë, 2010. Prevalence of the metabolic
evaluation of the International Diabetes Federation syndrome diagnosed using three different definitions
definition of metabolic syndrome in Chinese patients and risk of ischemic heart disease among Kaunas
older than 30 years and diagnosed with type 2 adult population. Medicina (Kaunas), 46(1): 61-69.
diabetes mellitus. Metabolism, 55(8): 1088-1096. 32. Ford, E.S., 2005. Prevalence of the metabolic

22. Ford, E.S., W.H. Giles and W.H. Dietz, 2002. syndrome defined by the International Diabetes
Prevalence of the metabolic syndrome among US Federation among adults in the U.S. Diabetes Care,
adults: findings from the Third National Health and 28: 2745-9.
Nutrition Examination Survey. JAMA, 287: 356-359. 33. Adams, R.J., S. Appleton, D.H. Wilson, A.W. Taylor,

23. Ramachandran,  A.,  C.   Snehalatha, K.  Satyavani, E.D. Grande, C. Chittleborough, et al., 2005.
S. Sivasankari and V. Vijay, 2003. Metabolic Population comparison of two clinical approaches to
syndrome in urban Asian Indian Adults-a population the metabolic syndrome. Implications of the new
study using modified ATP III criteria. Diabetes Res. International Diabetes Federation consensus
Clin. Pract, 60: 199-204. definition. Diabetes Care, 28: 2777-9.

24. Gu Dongfeng Reynolds, K., X. Wu, J. Chen, X. Duan, 34. Janghorbani, M. and M. Amini, 2007. Metabolic
R.F. Reynolds, P.K. Whelton and J. He, 2005. The syndrome in type 2 diabetes mellitus in Isfahan, Iran:
interASIA Collaborative Group, Prevalence of the prevalence and risk factors. Metab Syndr Relat
metabolic  syndrome  and overweight among adults Disord, 5: 243-54.
in Chine. Lancet, 365: 1398-1405. 35. Imam, S.K., S.K. Shahid, A. Hassan and Z. Alvi, 2007.

25. Azizi , F., P. Salehi, A. Etemadi and S. Zahedi-Asl, Frequency of the metabolic syndrome in type 2c

2003. Prevalence of metabolic syndrome in an urban diabetic subjects attending the diabetes clinic of a
population: Tehran lipid and glucose study. Diabetes tertiary care hospital J. Pak. Med. Assoc., 57: 239-42.
Res. Clin. Pract, 61: 29-37. 36. Yoshinori,  S.,   T.   Keiko,   F.   Machi,   K.  Yoshiki,

26. Gupta,  R.,  P.C. Deedwania, A. Gupta, S. Rastogi, Y. Shyoichi, N. Kishio and S. Tokio, 2008. Prevalence
R.B. Panwar and K. Kothari, 2004. Prevalence of of metabolic syndrome in Japanese type 2 diabetic
metabolic syndrome in an Indian urban population. patients and its significance for chronic vascular
Int. J. Cardiol, 97: 257-261. complications Diabetes Research and Clinical

27. Miccoli,  R.,  C.  Bianchi,  L.  Odoguardi,   G.  Penno, Practice, 79: 310-317.
F. Caricato, M.G. Giovannitti, L. Pucci and S. Del 37. Kim, W.Y., J.E. Kim, Y.J. Choi and K.B. Huh, 2008.
Prato, 2005. Prevalence of the metabolic syndrome Nutritional risk and metabolic syndrome in Korean
among Italian adults according to ATP III definition. type  2  diabetes  mellitus.  Asia  Pac.  J.  Clin Nutr.,
Nutr. Metab. Cardiovasc. Dis., 15: 250-254. 17: 47-51.

28. Park,  H.S.,  S.W.  Oh,  S.I.  Cho,  W.H.   Choi  and 38. Almoutaz Alkhier, A., 2008. The Prevalence of
Y.S. Kim, 2004. The metabolic syndrome and Metabolic Syndrome Among Type 2 Saudi Diabetic
associated lifestyle factors among South Korean Patients:  A  Particular  View in Gurayat Province,
adults. Int. J. Epidemiol., 33: 328-336. 6(7): 3-7.


