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Abstract

Background: Obesity is an increasing bothersome problem worldwide. Accurate diagnosis of
abdominal obesity would result in better therapeutic approaches to decrease the burden of problem
across the societies. The purpose of the present study was to determine the correlation between
abdominal visceral fat measured using ultrasound with waist circumference at different locations in
adult population.

Materials and methods: In the present cross-sectional survey, 155 sequential adults, aged 20 to 70
years, in Tehran were enrolled and the correlation between abdominal visceral fat, measured using
ultrasound, and waist circumference was assessed at different locations.

Results: The results of the current study demonstrated no significant correlation between abdominal
visceral fat and waist circumference at different locations (r=0.6). The frequency rates of metabolic
syndrome were %21.8 ,%22.9, and %25.7 in Wcl, Wc2, and Wc3, respectively, without significant
differences (P > 0.05).

Conclusion: There is no correlation between abdominal visceral fat and waist circumference at
different locations, and measurement of each point may be performed.

Keywords: Abdominal obesity; Diagnosis; Adults
G J

*Corresponding author: pooneh dehghan
Email:p.dehghan@sbmu.ac.ir

[ Downloaded from pejouhesh.sbmu.ac.ir on 2025-11-15]

Research in Medicine 2020, Vol.44; No.2; 341-345 .



https://pejouhesh.sbmu.ac.ir/article-1-2014-fa.html

. o ) & wh . ") . / o “/ P . B
TEOLYEN S YT ok (6 V(Vm«»’JL’VK/A/.&LMJJ’{:‘/!”:K/UJ’{;:)’U V(a,!/.:v‘yzw

30 305 393 LpaS 03l b oHpSaigm by oSl bl s (Siwnod
Jtmf I3 Caarod> 4D LS duu&a

"gld jlodgmw ¢ 592300 Coare Ol Cps D 4D ) LAY digy

ngsg\“"ffﬁk’ &M\}é}}y}\)ﬂj; -\
o et (S e o8l end gl 5 350053 308 008 ia gy, X

WAA Y s s ol VRALYEY sallis el o)l

4 )
10N>

S B 53as jesin s Jls a 9oLy ool 5 OISR S el S 53 eanl sy Gls (Bl eyl 1B g alylw
. P = 1 . =

) 2 o) ISy Caman 53 ikt (OGS 53 &S 553 8 el B S sem bus WSB Qi) o a Sces

S yd 6;;? N 53 WS 5e3 o) 5 ok s sequential By Bl Jls VB Y Cumas 0 \OD _aae adlan ) 3 il gy g dgo

o O By 6 S eh (He3) s § S\ 5\8 063 1ty Yoy alaib 53 5 (We2) 4 5 S s (Wel) 0363 (95 0w 20

A gerp B E e s WSS

O\yas We3 s We2 g Wel o\ 5 (r=0.6) S5\ 5 5m g Moo\ g om Ojen | ala a3 53 S 593 (Sned i) oy (6 \Skaan éc.mh HEPVE]

(P> 0.05) S\ G sre osis S 353 0o ys XDV 5 dsys YN[ A J,,,ﬁm\w,ms\ﬁyupw S 2

A&ﬁ)}éﬁfe)\&\jazﬁ%\&ﬁ@@\? u@wé\ﬁdﬁ)ﬁ\ﬁ#))@é\h@\&ﬁ)}ﬁ )93 k_gJ:Su)\.\:\ &\)\S .‘5).;54.7‘9'*'

\

A o) B s ) )

BB S 53 (oS B 155 8T5g

J

&S Jyeo yd .Cuwl CT L MRI oS slis] oy> (posd (sl p standard
sbial (2 35 Gl e gy S (ST Pgw idls (wyied )
@ oS )9 Cumd o oSD (a2 §pS0iNl (n S gene (VY) ol (oS
s g ond palls oS (Bl s ol 05 S b ()l sl 90
Sl A0 5 b5 sl TAD I e o (V)b o (il (B (6 low
Oolite o ylSe ;0 (WC) oS 590 (V)] (oS (Bla by lbye
Al Sl d=Yod piml pi Casyd —Vdgd o (5 pSojlul
S oYL alolbM-Fow S SULT 5 lokd b o lowy das—Y
wlinl o b S 90 bloyl a8 e o lis calisko duuum ROWRS
wln (et g Cunl Golite uin wloly 5 il oo Ko (oS
2 Splie pyris (35 asfin lp WC & wad o (i bhadll
e 30 0SB (VA=Y )l Goldio i 90 ) g iz (gba Ko bl
plas” aSul 5 jo8 yed b1y slisl o bl olpl 5 badles jI S
s el Sdgilio pydinn aseis Gl S o Fcuwslio yoS 59 (S
a addllas oyl cplpls (YY) sl yguiS sl &5 bgy po ndalllas 4 155,SS

[ Downloaded from pejouhesh.sbmu.ac.ir on 2025-11-15]

Research in Medicine 2020, Vol.44; No.2; 341-345

doddo

Egrds <l L@? L;Ltza)y,“f )| ‘@ZIJ.Q.Q ‘_;;LP OLo)’L» )Loi u*’l""ﬁ
(V)aiwn 395 Jlo Vo YL Cazen )3 o2+ YL (Bl g 59 a8l
S oyl o U e Splie Sl 4 (Ble g )y L)
Qi Gy & Ml jlad 55 9 995 (o0 yoxie (sl & Canglie g 2y pondlS
(\‘—Y).\m ol uwl)s\ ‘) I)_O.Ao 4.\.\.\.’\’5 9 4’4’1{ ‘).ws.).j ‘UL“’s)J ‘L.f))'.{ 039,
2l al Ohler caodlo (Blo L olyen jlad Jalse b s (glow I (o2m
Sdgbio pysiw calisre cayylad o 50 (V-0) K2d 0 1,8 (gio Jlad 5120
u.l)auui\f.blfui)ﬂwblyﬁwlw@bdj))w)bd)b1
slel s (oS5 Sl JIS (joint interim statement) SJglie pydinw
dw (VoA sl ol 6, 8Lse s3> L waist measurement Lol o
P Gl 330 Sdalie pyaiw odimd lis adl gy jl oy e asly
L waist circumference (¢l (glddlaio b national by dalads dnterim
Q@ Cand linl oy a5 a8l 0 adllas pain (VY g VY )oed oslatl
«_{.Jyl.w 9 )\19&05%))& dL&ad)Lo.u » uaoLAabl u.ﬁ.: O Jf >
e by Ko bl (we) 108 590 a5 wiad o ol asdllas )l

Hlind Ggy 1) gumo Bk 95
p.dehghan@sbmu.ac.ir : Seg S| Cowy



https://pejouhesh.sbmu.ac.ir/article-1-2014-fa.html

OI)K.;M 9 Olﬁb) Ay /Y¥Y

ownloaded from pejouhesh.sbmu.ac.ir on 2025-11-15]

o S VPTA NIt SXNNA T

[

i SSE 4 il 5 5 2lis] p Gl 5 S ytese il Gbasls Gl - Jgix

P-value J§
(slas=100)
SNY #VY,VOLAAVA VW EALAS A RARZERR Y Wel
e WY A-£2),Y0 1YY VEAYFY 1Y, 044,V We2
ey WY AYELY A NARETVEAS VY SYEAF A0 We3
e )> AARRES Wi VFAYEYRAY Y¥,YV+05,0V Visceral Fat
< SYA YOV+\Y,0 AAYEVY, NS AVYEVY YA Subcutaneous fat
< A¥a VEAVEE . F) VLY. 55 V5, 54F. Y- Age
< OF) T OVEYY A0 Y YAEYD,N 0 FYVAYY, VA BMI
OSOleetd bl Bl ol

0340 CJG“" i3 u.?(.‘aw Slwld alold ‘_;’LAD] s Ceolus Lgxfo)‘b.}\ ‘_;]);.
5 $l8e culn iS5 b (xhaw g b gale ) 2 A5 5 pS0jl)
PSP 4D gy 58 VD (W B (dae g b plinl a2
Gy i pool W aid Joe 45 lawg s 13 dg0s &g &y 9 BB (YL 4>
S8l (38 )ygd Sl 6 S ol Sl S 9y 0B pelS g 9 ) sl
Ially syl Pl 1 03 a2ulgs o | B Ssigm PS8 .35 13 la
(W)l ansly ands g pl)] i 9 1S (g)l50g5

Gy 93 Pl Yo a5eus SPSS l5sla s 3l ealisl b laodls jJUT coles p
g 3lae (J13l8 (&S slapite sl g lre Blizl 5 (1S0le (o5 sba it
(6 blixo o g 00litl (ygus g 9 o 5 Sloiygofl g 45 e
A5 bld o/

HEPVE

2 o D9 Edge duoyd YOI o ,Sie 33l do s OF/Y e oyl
2o YOIY g0 p¥L g Jlw ¥r 0o F/0 13 5 Jlo Fr 5l gaS" wo )0 AY/0
oals il J13 5L g Jlo ¥ i 53 (U 5l dopd FV/R g loye
2o AV 3 g Yo BYD o o d YEIA 13 YD 15 o> DY/ 3 Sy 0398
5 linl (2 9 S ytagg il sloadll g iy ie r p SskS Te SV
ol o (o bline  Stuen (sl odd 03y L3 Y Jgio > gl 5
(1=0.6) il dg g olinl oy e b dlad dus ji j3 0S50

25 99> sadls bl Sglieo pdis liee =Y Joa>

(FY(YY A Wel
(FV(YVA We2
(YY(Yo,y We3

#(3lw (doyd

&S g Lo pd YOIV § duopd YA copd YW sy & Sglio pydiw
(P>0.05) sl (gyboliae (bl cglis

Cov

2 Oliee b dla dw 2 50 108 593 (saojll s (Siusod alllas oyl y>
&;Jytﬁ £y J‘Ql)ﬁ Wc3 9 We2 9WCI uul.u;l 29 Cailds d9>9 JL»‘
2l Cgls 4 3 o pd YOIV § doyd YVA o) VYA Cuiy &
Jolis a5 00,8 duwlo wi L1y 1aS7 590 156 jlos <))o g Wang aalllas

il oS 53 oS 593 03II L (coSd (il (2 (Sted (ow)
by JWS 5 Cunes

g 9 319

se- ol WL Jlo Ve B Y Cumes 3,0 VOO alais adllae ) 0
Gy ol joy o pBasses bl Sledld y .uas obl quential
CawyS SULL YL ks g (We2) ey SULI g oty (o by dais
Lol o Soilul gy (SS g joy glen )3 g b e (wed)
S G99 Qg Sl b iy b pll Canfilanl) bawg S
(model 707, range 0.1-150 kg, seca, Jtuzwd sbagjly ;5 oolazwl b
b oLyl 8 s el g (60503l p )5 Ve v 0dg4xe > Hamburg, Germany)
(model 2008 portable Body Meter Measuring De- (g,le yio I oaliiu!
beas a5 Jb o 58S o g leed )US ) edbiug] Cunsg 40 vice; Seca)
Wlod A (605 ol e Sl K edgaze jo il H)E oole bayly po
o 18 yglome y p S5LS s 2 (g el S (BMI) 3y 0355
4ol dw j bt gla 1865008 59 (£ pS0jlul el Cawy 4(Kg/m2)
o)l LBl o)l e Sl oolitul b peS yed (6 pSejlul s plo]
P18, plonl pe il S B b 5)8 4 (4518 K5 Jrexd (g
bl oS 0jll )3 (655 &5 s (5 4 (ol b SIU iy 38 85 J>
Obye Gl syale e by dbli el 231 (oS5 (Bl S o
buwg bgpuSojlul den (63,8 gllas Bls (glp b 43S a5 > b5 4
5 ol o pe 3y90 53 585 Sy g (5 3590 50 > higel b)IHE S
(W)agdee ploxl (B1)S gigu io 93 bawgi bz 0 9 2lia! (22 (b))
Cuond > sk g @900 Oygo @ (ad g suzuki by (plel
ol Pl ©)go 4 gale o (2 D90 033 )8 oS b (SBgS
b Oy a4 JUghy op (o Culis g Ul ad b alepj il
G oSNl g e pSoilil LS co oy maw B U l alol
S5 ol g D980 dulone (398 3j90 93 Cumd Djgo (oS
A ol (6, S0jlul b b Cgp bwy plis! oy Cwlsus armellini
2 b e (6 pSeilil oyne (o3b plAB L gy dlae 3D caend (> U]
S S bawys armellini yogy b b (85 ggw ded cdalllae 350 53]
Jols oKy glapabsis i plol yn Seogil] ataie G )3 g g
g g 39y sliiio dalllas JS" > 81,5 g5 qugain PRF¢ Frame rate ¢ frequence
i Cwlbs byl gl .cd )5 plol samsungws80A 8,5 o g olKiuwd
5 M 55oill (0S5 (e Slwld b Cungy o alols cl>

< .

L}‘/‘%/’ !2



https://pejouhesh.sbmu.ac.ir/article-1-2014-fa.html

YPE | a8 )53 cuSoill b (ol Ssigs gt oS lin] n (Siuen

[|>ownoaded from pejouhesh.sbmu.ac.ir on 2025-11-15]

e 3 (V)39 ailie Sgilio pyrivs (lo)siSh Snyy dsgocne (13,5
105 jasuie Ko e 45 68 jed 05 ojlul L o) Sen 5 Mason
Cadd WC 4,803 Sposill S 1l s Saplio pytias omsh S
95 plsl WC (5y:Sojlul sl JSgn (0355 2 bl (sl 1l (5 5
2 a8 g cpl Lidgdote gy A &S jeS e S ) S jeboylen Al
5 o5b (2 g on bl Sl a9 b g 48y plosl UK ansl>
ad 1y o i s cplplin « ol (o315 098 3l o oMo Sean
anllas (YO)3,l> ciglas Lo dalllas ol b > (e &y oS 0l Cawss Wadls
Sp5oilul gl (b dali ()5 jasuie Ban b oSen 5 (e e
Sl JWS)3 Camax 3 Y Sulgsn)l5 )18l plyis 4 S tagyg il
9 e gy o Sl AY B Ae 4y WC (ly iy dais a5 ol olis
Sy (35 pasedio Sl (g srog)S 3 @ sy pio il 7 B VF
oS S 4y 3,0kl (el 1 Lo adllas )3 axl (¥+) 55, Lo ygisTs
B Cuwd 4 (6,538 golt U b (o bl 5 b oolatwl awglie |y
Comex > il glaglSe 53 508 555 (6S0ilul LI gee
FSe o > spSojlal g o3g alie (oS3 (Sl paseis ly JWS)5
50555 blod b adllas 55 whe (sacodgios 1 canl plosl BB e duw )]
il leMbl e sbol Jus 4 a8 09y 008 (igiste (sl jusio (S
U9 oliwe il g Jloss) diges poe anlllas ol oo ISS 505 Gl

D92 0dd gy (sl yiie plod >

bl

1. Maher D, Harries AD, Zachariah R, Enarson D. A global framework
for action to improve the primary care response to chronic non-com-
municable diseases: a solution to a neglected problem. BMC Public
Health. 2009; 9:355.

2. Esteghamati A, Meysamie A, Khalilzadeh O, et al. Third national
Surveillance of Risk Factors of Non-Communicable Diseases (SuRF-
NCD-2007) in Iran: methods and results on prevalence of diabetes,
hypertension, obesity, central obesity, and dyslipidemia. BMC Public
Health. 2009; 9:167.

3. Rappange DR, Brouwer WB, Hoogenveen RT, Van Baal PH. Health-
care costs and obesity prevention: drug costs and other sector-specific
consequences. Pharmacoeconomics. 2009; 27(12):1031-44.

4. Matsuzawa Y. Metabilic syndrome- definition and diagnostic crite-
ria in Japan. J Jpn Soc Int Med. 2005; 94: 188-203.

5. Kadota A, Hozawa A, Okamura T, et al. NIPPON DATA Research
Group. Relationship between metabolic risk factor clustering and car-
diovascular mortality stratified high blood glucose and obesity: NIP-
PON DATA90, 1990-2000. Diabetes Care. 2007; 30: 1533-8.

6. Ninomiya T, Kubo M, Doi Y, et al. Impact of metabolic syndrome
on the development of cardiovascular disease in a general Japanese
population: the Hysayama study. Stroke. 2007; 38: 2064-9.

7. Alberti K, Eckel RH. A Joint Interim statement of the international
diabetes FederationTask Force on epidemiology and Prevention; Na-
tionalHearts, Lung, and blood Institute; American Heart Association;
World heart Federation; Intemational Atherosclerosis society; and in-
termational Association for the study of Obesity. Circulation. 2009;
120: 1640-5.

8. Azizi F, khalili D, Aghajani H, et al. Appropriate Waist circumfer-

SLLI g oksd (o dladl Cuowd (1 5SH,L (we 1) otid s oy 5oyl
YL Aol o(we 3) Cuws)S SULI g oty (o lowg dlads (We 2) Caw S
0}l (pSile 45 39yl adllae ol ol I 5 g 392 (We 4) cuw)S SUL)
Bllas Jlade a8 3l L 55 e adlllas (V) Casl glite 41340 4 U s WC
odd Ui oyl 5 Conl danly Lapils )3 ogad 4 (55050l K6 4 WC
03> L e sl LT g lagsls o b IS 55 Sojglan colis
ot I o bt BT can S SLLT YL WC (g pSojlal o8 s
b adllas > gy cpl b oyh Koo K6 dw ;0 ol (655 ojll WC
@lisl (22 by Cully 529 0ad (gw)p da dw (g (uguite Cgls
PWC (£,80jl0l o bl )] )Ken s Westphal asllas jo .aisly bls)l
S gliogd )5 sl s 4 total visceral adipose tissue b calisee (sl Ko
L ol blsyl WC iliac crest ils ;0 aS o s zols ¢ b dwslio
> o bl A el 1) Sgliegs)5 slaygSh Sy 9 VAT
o odnlie blLo)l 5l cglize (Sl b LBT 5 g lails 5 oS5 lis
g1 cpl HSde adllas slacudgisw I og VAT g CuwyS SLLIWC
Coms BIF s a0 1y o ol LS & 0ud ploxl (i Cumar 53 o
lo aalllas (sloaidly L ysSdo (34800 lis o Sll 2313l @ g b Jg o>
WE g9y &S o) Ken g Matsushita alads adllas ;> .cowl old LB
80 e 4len s s plosl Vo o V=Y A Lo o dls Ve BY - 5)5 aie)lS
pydiw la component 0,8 oy Swl glp alie SUlg )5 5 3y yoS
o &l WC (6, 805lil o AUC Loy (bl dzily gl

ence cut-off points among Iranian adults: The first report of the
Iranian National committee of Obesity. Arch Iran Med. 2010; 13:
243-4.

9. Carr D, Utzschneider K, Hull R, et al. Intraabdominal fat is a
major determinant of the National Cholesterol Education Program
Adult Treatment Panel III criteria for the metabolic syndrome.Dia-
betes 2004; 53: 2087-94.

10. Fox CS, Massaro JM, Hoffimann U, et al. Abdominal visceral
and subcutaneous adipose tissue compartments: association with
metabolic risk factors in the Framingham heart study. Circulation.
2007; 116(1): 39-48.

11. Fujimoto WY, Bergstorm RW, Boyko EJ, et al. visceral adipos-
ity and incident coronary heart disease in Japanes —American Men.
The 10- year follow-up result of the seattleJapanes — Amarican
community diabetes study. Diabetes Care. 1999; 22(11):1808-12.
12. Mahabadi A, Massaro J, Rosito G, et al. Association of pericar-
dial fat, intrathoracic fat, and visceral abdominal fat with cardio-
vascular disease burden: the Framingham Heart study. Eur Heart J.
2009; 30: 850- 6.

13. Turcato E, Bosello O, Francisco V, et al. Waist circumference
and abdominal sagittal diameter as surrogates of body fat distribu-
tion in the elderly: their relation with cardiovascular risk factors.
Int J Obes Relat Metab Disord. 2000; 24: 1005-10.

14. Rolf E. Ultrasound Measurment of Visceral and subcutaneous
Abdominal Thickness to predict abdominal adiposity Among Older
Men and Women. 2009; doi:10. 1038/0by. 2009.309.

15. Lohman TG. Antthropometric standardization refrence manual.
Champaign, IL: human Kinetics, 1988: 28-80.

16. Lean MEJ, Han TS, Deurenberg P. Predicting body composi-

tion by densitometry from simple anthripometric measurements.

~‘~/. dop b
IAT

YEOUTE L AT 9 ——


https://pejouhesh.sbmu.ac.ir/article-1-2014-fa.html

OI)K@ 9 ")Uib) Qg /Y¥o

ownloaded from pejouhesh.sbmu.ac.ir on 2025-11-15]

= S 078 VTR R L2 AR T

[

Am J Clinnutr 1996;63: 4-14.

17. The practical guide identification, evaluation, and treatment of
over weight and obesity in adults. Bethesda, MD: National Institutes
of health, 2000. (NIH publication no. 00-4084).

18. Bosy-Westphal A, Booke CA, Blocker T, et al. Measurement site
for waist circumference affects its accuracy as an index of visceral and
abdominal subcutaneous fat in a Caucasian population. J Nutr. 2010
May;140(5):954-61.

19. Matsushita Y, Tomita K, Yokoyama T, Mizoue T. Relations be-
tween waist circumference at four sites and metabolic risk factors.
Obesity (Silver Spring). 2010 Dec;18(12):2374-8.

20. Mirmiran P, EsmaillzadeA, Azizi F. Detection of cardiovascular
risk factor by anthropometric measures in Tehranian adults.: receiver
operating characteristic (ROC) curve analysis, European Journal of
Clinical Nutrition (2004) 58, 1110-1118.

21. Blither M. Are there still healthy obese patients? Current Opinion

in Endocrinology, Diabetes and Obesity, 2012; 19(5): 341-346.
22. Grundy SM, Brewer HB, CleemanlJI, Smith SC, Lenfant C.
Definition of metabolic syndrome report of the National Heart,
Lung, and Blood Institute/American Heart Association Con-
ference on scientific issues related to definition. Circulation.
2004;109(3):433-8.

23. Shabestari AA, Bahrami-Motlagh H, Hosseinpanah F, Heidari
K. Abdominal fat sonographic measurement compared toanthropo-
metric indices for predicting the presence of coronary artery dis-
ease. J Ultrasound Med. 2013 Nov;32(11):1957-65.

24. Wang J, Thornton JC, Bari S, et al. Comparisons of waist
circumferences measured at 4 sites.Am J Clin Nutr. 2003
Feb;77(2):379-84.

25. Mason C, Katzmarzyk PT. Effect of the site of measurement of
waist circumference on the prevalence of the metabolic syndrome.
Am J Cardiol. 2009 Jun 15;103(12):1716-20



https://pejouhesh.sbmu.ac.ir/article-1-2014-fa.html
http://www.tcpdf.org

