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Elevated Triglyceride

oM Juo ol 5o **F wilsnsl eiws 4 (Bonferroni correctin) ANCOVA 3l sas Jsuas sladas 5o 519537 3 ala Joo gl P ulae g

vl s Jsaa3 50 BMI (S5 cullag s oy )


https://ijem.sbmu.ac.ir/article-1-577-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-07-03 ]

YA el abs bl 5 Sy S 5 ed 0593 i OLISCes 5 L e

o2 1o P<e/o) a 539L Sau sleas S ) solane slagsns 5o 3SEK Jaas B 5 cubs pad
O Ob) 5 Olase o XSHE Jaad PR paad (Guia g0 08 ouin S8 4 ase w8 g S 50 Al
il gl e skl o glas Calin, a5 LD o a9 Glase 5o aa cobis gt ool sae] 0 Jgaa

ook U Sows g S5ma 5 Ha0 i & Mk

ot IS5 53 9 poS 598 Alide (slacei 93 ju e SasES dy jS 9IS Jaad A g Cuabs gk -0 Jgua

poss a3 puuntdS (5 53 9 58S 5 90 AliAs slaca 93

P fase SEWET INWET TEWNT *NWNT
(e 59) S8 0
[-F /8 YVI¥ ¥/o YAID N[
Y \W/A ¥ AR YY/Y | 1GT
/\ \Y/Y YY/Y 1\ ¥Y/0 T IFG
Tk
< /ey Yoy ¥A/D Y VAIY
(MJJ) UL‘J
<ol Y\/0 ya/y VAJY F\/Y Al
" YA/ \O/Y YE/¥ \Ax IGT
IFG
- /A YV/Y V510 YY/¥ T¥/\ 0
ﬁ ‘..\
< /ey F¥/A Y% YA \0/¥

* NWNT: Normal Waist Circumference and Normal Triglyceride; T EWNT: Enlarged Waist Circumference and Normal
Triglyceride; £ NWET: Normal Waist Circumference and Elevated Triglyceride; § EWET: Enlarged Waist Circumference and
Elevated Triglyceride

&\ - -<FBS mg/dL <\Y0 (slizls 8 : [FG ** A ¥+ mg/dL < aas celiw ga G5 w8 <Y+ IGT | comad sud Joola (A 5 gdne 05050 HIP Ll

Alaa GiobeT g 50 > Y- mE/AL say cielos g0 aas Gsa 0B b g Giule)T 50 5o > VP mg/dL sl o ieubs T

3 S Olsie 4 Koo el a5 50 S G

Salglie slosba Jalse s SLoe sl ol slasll .

slslay g ol © 4a S b ol sad sl O e bl aS ol plis jala gaalllas sladsly
sl 001 5 sobes slaslil (B53eS 4 Ss mubis 5 ol S onbi paad 5 Saons sl (655008 5aS 90 i 538
s Suady 9 sase Olsh B ol ssas SILse @88 Gl 4 Wise Glaye 4S ak saalitie Giigpa sl
MWire al,dl 4S wlsols Hlis Al gladalllas Mo < slal 5 st G ea HLas oJ s il s s 5 mh gll
looba Jelse 5 soidm pead gl Qs ol @ Las S e & cuws oul HDL-C 5 Y6 Jsiwbs
s bl gl 0SB (B8 Gl i S sl HDAC (528 (uigid Gol 4 Mise (L) 5o iiius
o0 el sad soliind S plie sl 5 B slagslen 5 st gsa Hlas LDL-C (o il s puiig 3
@858 (pl S wd saaliie G5 5o sud aladl) sladallls Soml HDL-C 5 3906 Las S ol 4 cucs (Jsiabss
D e LS 6 b glagln olels o Lo cana) glalllas Sl sl edla anss Lo il Galaad s 050
© s 55 T oblas 5 oSS e aSh ML, S8 5o IGT 5 b gt b 938 0l byl T 5o oS
YL poad sl @i (nl 4 W GUlsa s &S 550k ol o gy 5n ol (el gl b

B0 Bl @i (nl s Sulplie kA Jelge


https://ijem.sbmu.ac.ir/article-1-577-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-07-03 ]

VAV SUT oF (goslocs o3 (cos0 [yl panplostia g jayiesa 22é iGatan YY-

09 o el 5 a5 S 00 sl @ lite ()0
29 8 s bl Oaad ol Cilide (gladallis
O oalieas ABAS A geugane glole caling sladallls
1 s Gl pond Ol and 5 08 gaalllas JBo 5k
Jals il «S il suS GiolE suala saallas 51 ids
suii o 5k ol il o glite Sw (580 9dn0 5 (530 Sgaa )
s gt sale gaalllhs Lo il aallhs 5o ol o
FYA GBS oo s wsne YIY bo glose o EWET
wmbo Glase a0 WY S cul s 5o ol 0 g a0
b o S Lss @bl e QL) e VO
Olre 53 @i Gl paad Lo b e b enis 53
OBy 53 s wa,s WA IGT) SK Jaas PR Slao
da ;3 Yo /Y 5 Olose s ys YY/Y Lds 5 0gs ses 0 VO/Y
NWNT a5 slols 355 o3 5T & Yine 055
5 2,0 WY TFG [lao 5o EWET 5538 g st win g
VY oK ool s aeeyu YVIY LG
Sl sl oS padide K gl < 1, EWET
Ololen oo (ol slaggslan s o Kty S wis S JSyme
aalllae ool onend 35K Jan3 JIBA) 4 Yae oldl 5 b
G Saudd g Glase 70V ) Gl b alad) 58 WA o S
o3 I L 5 s i ool e 55 ZA-
ran o €S SSan 5 55 saalllas Lo il S K
slola ol s 50 YO/F ik alss 2l el sl ¥eov¥
Ol O W8 wem s A LS 5 il culis s s
tallas © a5 b g cubs olen & Wi (g3
ambs a8 5o sl gt (L8 sladalllae 5 s
o5l Gl bl ol YL KK Jaad DEAL Slao
38 gL MR pand b @S 938 Gl G (BLSO) 4S S5 e
b 5SS Lua Ol asd e G asl Gals ssay oo
el ol ol €S ol ol pan St JA s sl il
5 LDL-C b (ail3dl 5 aS o0 pon alss Ghal33l
Oalydl 1) suS 3358 S5K Gusas wsd o VLDL
el oS Jals gla oo Gl s Gk 5l aas e
slan) &iels Wil o S u g oo W51 Csa sladal il
L osa a8 4 bgsse sladdEa] ead Gl sl 40 caeglie
Jols S Fat/CD36 555 55 ole " -assle asas

mbs palsesl bl s (SYsb con slaad

i - Impaired Glucose Tolerance
ii - Impaired Fasting Glucose

0 anba sha (3 5me 5o a8l Fus) olelbid gl sl
LS, 5 s onl soobisg susune slacalllas sl
o) st 2ladl 35K Jaad BRI 5 culis solas L o]
S o€ o glassa Sl a3y © plallas fuia lass
oo b el @il b wldl 5l (bLs,) oo
59 el psad S ols L dallhe ol (sladiils oS
e SYL S Jand AT (ol ulil 5 Lol 55 8
S8l ol Lo ol padls o ) soliil ol
Al 4 SbLe S LT Gusa ) plalis gl 0l 5 e
ol Adlags
Jelse poad € oy plas sl gaallhe slagil
el 51 SR 8558 ol (sl Wl o Sl (sl ka
omps 5 IGT 5 ol paad s s Las S
Ol 51ls il 5y Sean SIS & bagese slagadls
W e S b D) lda oladae sk 4 Qi
sad GBS Ondey slaaallas Lo oladiil fuia sin
Loalydl L ol po sy Hu dallbs o0 cumvan ol
sl 5o @S58 Gl Pt o g cubis el il
B oy YW/ LS Lo 5 deyu A2 Glose o als
W AV sy SsS Gl anllle 5o To)Ken 5 !
o9 0 S GBS wane VA 1, EWET (5 g0
il b 53 a5 YT (g5, OlKan 5 B S05) &S Adas
stallbas 500 de ;0 VY/Y (S 538l pgadd iuly sl
il Oy 59 @S ol paed Tobies 5 sl
9 S 53 YAY o s L5 5o s a0 VY oo gualows
08 OLlKaa 5 Gilse us wosu YYY LSS o
Ol o9 15 @Ssid Gl pand Ol a5 08 gaalles
Gl Maa,a YV/A () so s Maee VA Al VALY
@i ool paad ToLKas 5 g gaalllas 5 aia S
saalllas Lo ass ZYF (olgial el VA YL o5 Lo
Olosalotils oo Guigd ool g OLlSes 5 gulaul
2y o Sl suel ciws @ gladil Mg olh sl ZAOY
wld ol o lite Caliae glacuaaa Hu QS 638 Cpl pgad
29 9o sl S (55sk 4l ols T U¥s S (S
S lsie b ily 31 ald 58 ilaasgla Sl il
ol 3oL slataiie 3 € el oS Sl globala
ORI X ORI TR
08 oSl Sl gt Sl palh I ol Ho Gxinas

s 5 saliiad Ks LYo T el Glaye 51 i b)Y


https://ijem.sbmu.ac.ir/article-1-577-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-07-03 ]

Y'Y JELLRCHIFRPIYIWIPRE SPRESUN LIPSO SIX P U Jet.

s 5 gL o e

e R R R N E JTBYLRINN
ESe5Ial S 50 4 wleuls LS iy slaaalllas oS
L (Ahie 5 Jsine LU oS (gaall (p 5SS, Lo sud
ol o3 Shasls (Bose - i glag lasn slioba Jolse
ssd (5,805 sl calin 5 ol pusd! s dalllas
S st SaS 368 sladiily s 4 el 5 oo s
el 55 s blE glls dalllas oyl
Sl el il b curen 5o aalllas aladl ()
wsdiee pladl b Gl sl <
Ol olas sl ol Ugd ana B ssliiul (Y
S50 l 5o bl i
s o aalllas Gl o i 0 5o GBS S La (Y
CEls 0 1 (s slasals Gy (sladalllas 4
S e Ll Lo
Lo, S olulbia 5 S(igase Jalse Ja< (F
JEis

a1t oliEas Khe ajias GUSGE 5K ) gyl Selaes
o580 39 e Lals Glpdial avud gslie 5 550509

J\}J.:UA L;5‘..3_)..33 )L}JT e GGT 9

References

1. Qiao Q, Hu G,Tuomilehto J, Nakagami T, Balkau B,
Borch-Johnsen K, et al. Age- and sex-specific
prevalence of diabetes and impaired glucose regulation
in 11 Asian cohorts. Diabetes Care. 2003; 26: 1770-80.

2. Zandbergen AA,Sijbrands EJ, Lamberts SW, Bootsma
AH. Normotensive women with type 2 diabetes and
microalbuminuria are at high risk for macrovascular
disease. Diabetes Care. 2006; 29: 1851-5.

3. King H, Aubert RE, Herman WH. Global burden of
diabetes, 1995-2025. Diabetes Care 1998; 21: 1414-31.

4.  Amini M, Afshin-Nia F, Bashardoost N, Aminorroaya
A, Shahparian M, Kazemi M. Prevalence and risk
factors of diabetes mellitus in the Isfahan city
population (aged 40 or over) in 1993. Diabetes Res
Clin Pract 1997; 38: 185-90.

5. Azizi F, Saadat N, Salehi P, Emami H. Glucose
intolerance and cardiovascular risk factors in Tehran
urban population:*“Tehran Lipid and Glucose Study”.
Iranian Journal of Endocrinology & Metabolism 2002;
3:247-56.

6. Larijani B, Zahedi F. Epidemiology of diabetes in Iran.
Iranian Journal of Diabetes & Lipid Disorders 2002; 1:
1-9.

7. Najafipour F, Azizi F, Zareizadeh M. Epidemiological
study of familial type 2 diabetes in Tehran. Iranian
Journal of Diabetes & Lipid Disorders 2004; 4: 35-42.

Olsed) & caglie mad b 0o (nl oA s
€ LPL (o550 cullas Gainas | ajls LU,
318 S0 ol s w6 5 phi ul (gauiSailai
gl Olalb8) sely 5 sl Jide Gl sl 4 e slie sl
S el sad s Sos Ginb 3 Pl e s enis S
sladsla o a3l Con slawl wsas oley pad SV sb
L ol yad sol Gl 4S 08 o oS 1 Gl gt e 3 (SO G
7 al culis A il 53l
0wl ol giallhs gladil s o
cuals dallas ol Lol cuo gune o gl da 53 Loy suns
5 ale slag,Sam golal b ¢ € cwl Gl abkis
soliicul 4 (55 oo SS0u (slacus sanse 5 aas g | Jslas
XS 0 @i Al gl Aliae (ghse agua D
Sk 5 saliial S sslal Sie s 5 ua
doe S lass 5 5aS 50 (souSelll o S g0 (el
dala3 50wl 55 S a0 oSNl gl woluti
09 4S dia e 08 I3 Hliae sl gaadllhe gladisl
WA () Sma g3y o S L0 uSedll Jae (sdise)
e Sosb 5l soldil <l ol s olEie) wHls 8 sa g S
oSkl sl YL algpe B S a0 b

soolal (b 5Ll s edle 5l Slasans

8. Asghar S, Hussain A, Ali SM, Khan AK, Magnusson
A. Prevalence of depression and diabetes: a population-
based study from rural Bangladesh. Diabet Med 2007,
24: 872-7.

9. St-Pierre J, Lemieux I, Perron P, Brisson D, Santuré M,
Vohl MC, et al. Relation of the "hypertriglyceridemic
waist" phenotype to earlier manifestations of coronary
artery disease in patients with glucose intolerance and
type 2 diabetes mellitus. Am J Cardiol 2007; 99: 369-
73.

10. Mirmiran P, Azizi F. Obesity. In: Azizi F, Janghorbani
M, Hatami H, editors. Epidemiology and control of
noncommunicable diseases in Iran. 2nd ed. Tehran:
Eshtiagh Pub; 2000. p. 56-63.

11. Misra A, Wasir JS, Vikram NK. Waist circumference
criteria for the diagnosis of abdominal obesity are not
applicable uniformly to all populations and ethnic
groups. Nutrition 2005; 21: 969-76.

12. Kahn HS. The "lipid accumulation product" performs
better than the body mass index for recognizing
cardiovascular risk: a population-based comparison.
BMC Cardiovasc Disord 2005; 5: 26.

13. Esmaillzadeh A, Mirmiran P, Azizi F. Waist-to-hip
ratio is a better screening measure for cardiovascular
risk factors than other anthropometric indicators in
Tehranian adult men. Int J Obes Relat Metab Disord
2004; 28: 1325-32.

14. Ho SC, Chen YM, Woo JL, Leung SS, Lam TH, Janus
ED. Association between simple anthropometric


https://ijem.sbmu.ac.ir/article-1-577-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-07-03 ]

IPAY OLT oF (o lass A2 (sous0 iyl pagdgilio 9 jyi9s3 3ac gadao - YYY

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

indices and cardiovascular risk factors. Int J Obes Relat
Metab Disord 2001; 25: 1689-97.

Lemieux I, Pascot A, Couillard C, Lamarche B,
Tchernof A, Alméras N, et al. Hypertriglyceridemic
waist: A marker of the atherogenic metabolic triad
(hyperinsulinemia; hyperapolipoprotein B; small, dense
LDL) in men? Circulation 2000; 102: 179-84.

St-Pierre J, Lemieux I, Perron P, Brisson D, Santuré M,
Vohl MC, et al. Relation of the "hypertriglyceridemic
waist" phenotype to earlier manifestations of coronary
artery disease in patients with glucose intolerance and
type 2 diabetes mellitus. Am J Cardiol 2007; 99: 369-
73.

Solati M, Ghanbarian A, Rahmani M, Sarbazi N,
Allahverdian S, Azizi F. Prediction of cardiovascular
risk factors in females by serum level of triglycerides
and waist circumference: Tehran Lipid and Glucose
Study 2003; 2: 121-7.

Solati M,Ghanbarian A, Rahmani M, Sarbazi N,
Allahverdian S, Azizi F. Cardiovascular risk factors in
males with hypertriglycemic waist (Tehran Lipid and
Glucose Study). Int J Obes Relat Metab Disord 2004;
28: 706-9.

Gazi IF, Filippatos TD, Tsimihodimos V, Saougos VG,
Liberopoulos EN, Mikhailidis DP, et al. The
hypertriglyceridemic waist phenotype is a predictor of
elevated levels of small, dense LDL cholesterol. Lipids
2006; 41: 647-54.

Azizi F, Rahmani M, Emami H, Mirmiran P, Hajipour
R, Madjid M. Cardiovascular risk factors in an Iranian
urban population: Tehran lipid and glucose study
(phase 1). Soz Praventivmed 2002; 47: 408-26.

Little P, Byrme CD. Abdominal obesity and the
"hypertriglyceridaemic waist" phenotype. BMJ 2001;
322: 716-20.

Parsons WB Jr. Niacin after coronary bypass grafting
and for coronary disease prevention. Circulation 2001;
104: E7.

Esmaillzadeh A, Mirmiran P, Azizi F. Clustering of
metabolic abnormalities in adolescents with the
hypertriglyceridemic  waist phenotype. American
Journal of Clinical Nutrition, 2006; 83: 36-46.

Després JP, St-Pierre J, Lemieux I, Perron P, Brisson
D, Santuré M, et al. Relation of the
"hypertriglyceridemic waist" phenotype to earlier
manifestations of coronary artery disease in patients
with glucose intolerance and type 2 diabetes mellitus.
Am J Cardiol 2007; 99: 369-73.

Lemieux I, Alméras N, Mauri¢ge P, Blanchet C,
Dewailly E, Bergeron J, et al. Prevalence of
'hypertriglyceridemic waist' in men who participated in

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

the Quebec Health Survey: association with
atherogenic and diabetogenic metabolic risk factors.
Can J Cardiol 2002; 18: 725-32.

Czernichow S, Bruckert E, Bertrais S, Galan P,
Hercberg S, Oppert JM. Hypertriglyceridemic waist
and 7.5-year prospective risk of cardiovascular disease
in asymptomatic middle-aged men. Int J Obes (Lond)
2007; 31: 791-6.

Sumner AE, Cowie CC. Ethnic differences in the
ability of triglyceride levels to identify insulin
resistance. Atherosclerosis 2008; 196: 696-703.
Tavassoli N. Hypertriglyceridemic waist in an Iranian
women sample: Isfahan Healthy Heart Program
(IHHP). Rome, Italy June 2006. p. 18-22.

Alavian SM, Motlagh ME, Ardalan G, Motaghian M,
Davarpanah AH, Kelishadi R. Hypertriglyceridemic
waist phenotype and associated lifestyle factors in a
national population of youths: CASPIAN Study. J Trop
Pediatr 2008; 54: 169-77.

St-Pierre J, Lemieux I, Perron P, Brisson D, Santuré M,
Vohl MC et al. Relation of the "hypertriglyceridemic
waist" phenotype to earlier manifestations of coronary
artery disease in patients with glucose intolerance and
type 2 diabetes mellitus. Am J Cardiol. 2007; 99: 369-
73.

Eckel RH. Obesity and heart disease: a statement for
healthcare professionals from the Nutrition ommittee,
American Heart Association. Circulation 1997; 96:
3248-50.

St-Pierre J, Lemieux I, Perron P, Brisson D, Santuré M,
Vohl MC et al. Relation of the "hypertriglyceridemic
waist" phenotype to earlier manifestations of coronary
artery disease in patients with glucose intolerance and
type 2 diabetes mellitus. Am J Cardiol. 2007; 99: 369-
73.

Kahn HS, Valdez R. Metabolic risks identified by the
combination of enlarged waist and elevated
triacylglycerol concentration. Am J Clin Nutr. 2003;
78: 928-34.

Bonen A, Tandon NN, Glatz JF, Luiken JJ,
Heigenhauser GJ. The fatty acid transporter FAT/CD36
is upregulated in subcutaneous and visceral adipose
tissues in human obesity and type 2 diabetesInt J Obes
(Lond). 2006; 30: 877-83.

Sumner AE, Vega GL, Genovese DJ, Finley KB,
Bergman RN, Boston RC. Normal triglyceride levels
despite insulin resistance in African Americans: role of
lipoprotein lipase. Metabolism. 2005; 54: 902-9.
Jensen MD. Adipose tissue as an endocrine organ:
implications of its distribution on free fatty acid
metabolism. Eur Heart J Suppl 2006; 8: B13-B19.


https://ijem.sbmu.ac.ir/article-1-577-en.html

411/ Abstract  Shahid Beheshti University (MC) & Health Services Endocrine
& Metabolism Research Center

[ Downloaded from ijem.sbmu.ac.ir on 2025-07-03 ]

Original Article

Relationship Between Hypertriglyceridemic Waist Phenotype
with Metabolic Disorders in Individuals with Family History
of Diabetes

Zare M', Esmaillzadeh A?, Sadeghi M', Azadbakht L?, Mehvarifar N', Amini M,
Amini M'.

" Endocrine & Metabolism Research Center; 2 Department of Nutrition, School of Health, Isfahan University of Medical
Sciences. Isfahan, |.R.Iran
e-mail: mehr_mzare@yahoo.com

Abstract:

Introduction: Recent studies have used antropometric measures along with biochemical
indicators as screening tools for chronic diseases. Few studies have assessed the relation of
Enlarged Waist Elevated Triglycerdemic (EWET) phenotype with diabetes, particularly among
individuals with family history of diabetes. This study aimed to evaluate the association of the
EWET phenotype with diabetes among individuals with family history of diabetes. Material and
Methods: Antropometric and biochemical measurments were assessed in a pouplation-sbased
cross-sectional study of 332 male and 991 female Isfahani adults, aged 35-55 years. The EWET
phenotype was defined as serum trigcylglycerol concentrations =2 150 mg/dl and concurrent waist
circumference 2 88 cm in women and 2 102 cm in men. Results: The prevalence of the EWET
phenotype was 9.6% among men and 23.6% among women. Individuals with the phenotype had
significantly higher antropometric measurements as compared to other groups. After control for
age and physical activity, men with the EWET phenotype were significantly more likely to have
high serum cholestrol (P<0.001), systolic BP (P<0.01) and diastolic BP (P<0.001). Even after
aditional control for BMI the significant associations remained except for low HDL Cholestrol
women with the EWET phenotype, who had significantly adverse metabolic risks as compared to
other phenotypes, both before or after control for BMI (P<0.001). Individuals with the EWET
phenotype were more likely to have diabetes (both genders) and IGT (women only). Conclusion:
Our findings showed a significant association between the EWET phenotype and diabetes. This
phenotype could be used for early identification of diabetes and IGT.

Key words: Hypertriglyceridemic waist, Diabetes, Family history, Cardiovascular disease, Antropometry,
impaired glucose tolerance test
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