AFostmg g 7hgjstat, el ofsha et 7hgofstiy

(Received November 13, 2014; Revised November 20, 2014; Accepted November 27, 2014)

Abstract

Relation between visceral & subcutaneous abdominal fat area
and insulin sensitivity indices

Ji Hyon Kim', Ji Hyeon Moon', Hyeon Ju Kim'?, Mi Hee Kong'*
'Department of Family Medicine, Jeju National University Hospital
*Department of Family Medicine, Jeju National University School of Medicine, Jeju, Korea

Obesity is associated with complications such as hyperlipidemia, hyperinsulinemia, hypertension and cardiovascular
diseases. We studied the relation of visceral & subcutaneous abdominal fat area and insulin sensitivity indices in non—
diabetics Korean adults. This is a cross—sectional study by 204 patients who visited a Health Promotion Center of one
hospital. We analyzed the association of anthropometry(waist circumference, BMI), visceral & subcutaneous fat by abdominal
fat CT, insulin sensitivity or resistance indices(HOMA-IR, QUICKI, 1/insulin, Glucose/insulin), and plasma concentrations of
lipid profiles. We found that in men, VFA and VSR have a negative correlation with Insulin sensitivity indices(QUICKI, 1/fasting
insulin, G/I ratio) and a positive correlation with cholesterol and HOMA-IR. In women, we found that VFA and VSR have a
negative correlation with HDL—cholesterol and QUICKI and positive correlation with triglyceride and HOMA-IR. After adjusted
for age, BMI and waist circumference, we found that only in men, VFA and VSR have a negative correlation with Insulin
sensitivity index(QUICKI, 1/fasting insulin, G/I ratio). As shown above, in men, Visceral fat & visceral fat/subcutaneous fat
ratio are related strongly to Insulin resistance and sensitivity index.(J Med Life Sci 2014;11(2):173-177)
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Table 1. Baseline characteristics of study subjects by gender®

Men (n=108) Women (n=96)  P-values t
Age (yr) 52.6£10.7 52.4£9.7 0.891
BMI (kg/m2) 25.9%2.9 244+3.1 <0.001
Waist circumference (cm) 90.6+7.6 839+8.1 <0.001
VFA(cm2) 155.7+56.1 95.4+43.5 <0.001
SFA(cm2) 156.8+£57.6 190.6£57.3 <0.001
VSR 1.06£0.40 0.52£0.24 <0.001
SBP (mmHg) 1256.9+12.4 121.0£13.8 0.007
DBP (mmHg) 77.1+9.4 71.8%+8.5 <0.001
FPG, (mg/dL) 98.9+20.6 88.8£12.8 0.091
HbA1C(%) 5.8+1.0 5.6+0.7 0.187
Total cholesterol(mg/dL) 201.1+35.8 200.8+34.3 0.894
Triglycerides(mg/dL) 133.1+77.0 89.5£47.9 <0.001
HDL cholesterol(mg/dL) 49.1£11.5 58.9+12.3 <0.001
IDL cholesterol(mg/dL) 132.3+35.1 128.2+32.1 0.392
HOMA-IR 1.41+0.82 1.27£0.81 0.235
QUICKI 0.38£0.040 0.39£0.05 0.140
1/Insulin 22%0.14 0.25+0.25 0.226
G/1 ratio 19.76+11.61 21.28+16.24 0.438
Current alcohol drinker 89(43.60%) 31(12.70%) <0.001
Current smoker 87(42.70%) 6(2.90%) <0.001
Regular exerciser 45(22.10%) 26(12.70%) 0.029

Ao Aet= de] o AoAe VFAS VSRo| Z71apE 4227
4 o]h7] defo] okl ¥ AHAE EtheE7] €9
I} VFA; r=0.271, P€0.001, °|7] &3 VFA; r=0.334
P<0.001, 4+=7] dg4a}t VSR; r=0.195,P=0.005, o]&7] et}
VSR; r=0.290, P<0.001).
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Table 2. Correlation coefficients between Index of Insulin
sensitivity and Fat area

Abbreviations: BMI, body mass index; VFA, visceral fat area; SFA,
subcutaneous fat area; VSR, visceral fat area/subcutaneous fat —area; SBP,
systolic blood pressure, DBP, diastolic blood pressure; FPG, fasting plasma
glucose; HOMA-IR, insulin resistance by homeostasis model — assessment;
QUICKI, quantitative insulin sensitivity check index; G/I ratio, —glucose/Insulin
ratio

* The data is shown as means = SD or number(%)

1 P-values by T-test for the continuous variables and by chi-square test for

categorial  variables

(r=0.783, P£0.001). slelEd <] A= syEdrt 7S
VFA(r=0.659, P<0.001)2} SFAr=0.831, P<0.001)7} Z7}s}ict,
VFA®} VSRo] 2715 @ 34AHY w27t S7etae
U(r=0.254, P=0.008r=0.292, P=0.002), SFA®} F4AY L&
b= AEAZE §19thr=-0.028, P=0.776). T3 S-S VFA,
SFA, VSR¥} 25 ARAl7E $isict.

oAe] 79, Aol F71ep=E VSRo| F7IH= Ao UEl
Srhr=0.207, P=0.003). AAAIZ =3l AR} dlE)E
@7} $7F845 VFA, SFA, VSR B o] JUdAR S7tet
ATHP0.001). G5 A|&sLete] Bluo = VFA} VSRO| &
7V E FAAYT IDL 2Y4HE s E3koy, HDL &
HAHE s WOl AHHAE A ThP<0.001). HE, &

VSR VFA SFA
A B A B A B
Men
HOMA-IR  0.259% 0.3181 05161 0.280% 0.319* -0.137
QUICKI -0.279% -0.383T -05941 -03661 -0.3787 0.136
U/Insulin ~ -0.197*~  -0.310* -0560F -0.332T -0419t 0.082

G/I ratio 0.107 -0219%  -05071  -0.281* -0443T 0.023

Women

HOMA-IR 0.107 0.063 0.276* -0.026 0.313* -0.118
QUICKI -0.152 -0.085 -0.245* 0.009 -0.179 0.184

1/Insulin -0.110 -0.029 0.143 0.044 -0.063 0.172

G/1 ratio -0.096 -0.023 -0.142 0.051 -0.075 0.181

Abbreviations: VFA, visceral fat area; SFA, subcutaneous fat area; VSR,
visceral fat area/subcutaneous fat area; HOMA-IR, insulin resistance by
homeostasis model assessment; QUICKI, quantitative insulin sensitivity check
index; G/I ratio, glucose/Insulin ratio

A, Pearson's correlation coefficient; B, partially correlation coefficient adjusted

age, WC, BMI. * P€0.05 T P<0.001

- 175 -



Ji Hyon Kim, Ji Hyeon Moon, Hyeon Ju Kim, Mi Hee Kong

]
= =
&4 g Fohe A

e wEate] ofulgh A
=A% dohaAl she BETE, 1 A wAle) 29,
A A (visceral fat area, VFA)Y}F WAHAHy/ 3] Spx]wF WA
H|(visceral fat/subcutaneous fat area ratio, VSR)7} 27}k
HOMA-IR2 57F5}al QUICKI, 1/fasting insulin, G/I ratio
71—/KO]~__ ﬂoi q]x]—;qa}uﬁx# uI AO}X]HPq{u] /KH;HFG q]xL
Aulge] $7F dad APdE 37 S ded WiEE

Atk A& o 5 %Ik 53] oggt vl A,
AAFA g, slelEells AT o]Fof®= 1 {40l A=<

et BRAo) ofl UAM] A MgtE} Wi A
SRA} ek A% o 4 U3

Q& A& (insulin resmtance)ol% =
A2} 0] v o] HARTE 7HAE|o] 9l A
of ofe] g F uE 2T o] FaaA 3
Himvortvh 4 e PSS UE Holmel eE

2 sSuc AN e ok ol&us Waw sl AL
0}04 o5 AEoAE Qled HEHEThe QlEd of Yig
4 37 9w Ao 4 °] Y Zlolgh= e
B2 AAISFAT. o] Qled Aol 11]275ﬂ S
%-_9_8]- 03]‘3]—% fag HH o]-l,]a]- ]:]]EI]— ﬁtﬂ%}- g ]

Lig”/\gﬂ g%\_’ _.}A]—Euﬂzlﬁ. q_ 9_ 2l £ =
S o] Sl Aol gHAA =HAel. @A, ?lé?ﬂ A&
WS el A2 2 AREE DL Q)= X #= homeostasis
model assessment (HOMA) model¥} QUICKI(quantitative
insulin sensitivity check index)°]™, o]& o]&sfo] W oL
So] 3= gl

ol1s] ofet ATHOIH HE vz @ WS Auw
3 g So] uba Aglo] 9FeiztE A Qloms 2wl

i, O

r{r Jhu

i r&

—'“:Y”.:
o
nguﬂg
—

u)
(orﬂo(,
g

2o =

u: f faim)

— flo

m{l’ B L ;':

ofN mE
O.‘>'_', U ox UIO

HoE X 2 (o odh ¥ L opn R

o

oz ol ETHM WS s AAASAER
slelsel Zo sle-odo] Beul, AERAZ ol AgH
chs),

a, olefat Alad AFAH Wukate QlatAle] dhat
2 W AR A7a ZH] mEEe, WAl feld
£ RAATUTE ATt 2% W st ged, oY

A T felE o] 20 Agwe Bi EEY 4
2 vl 715el 44 9%

S AaA7|aL, A dE Az el

< 714 EEWA(nsulin intolerance) €oZ Q)

o ¥, AREsEEQl fgo] WA A HT; oSk
Ao A T @ol A=Al EHE]7] wfZe] Aol HH H]
o] 9ol HH 9] Bhe-S A5 shA] Fote] Qled AR
A& ST TS 7]ofgt 4= Qltkal SoiTt,

R Claft WEAYE uch a0l SIE o Ty
e,

5 gl o] glo] ol& Haksl] s B et 24 U
Ql ﬁ%ﬂﬁ%ﬁ%( abdominal fat CT)E AME8HAl = Sict,
FE TS (abdominal fat CT)= Ak
&t W Hl‘jh«L Oﬁﬂxl Aghof] tigh A7} ol FofAaL ¢l
o WA Qe A *é°ﬂ A" AFERE wHHY
Nomura K et al. 01] o3t Wit I8 754 Aol Yhg 2189
& foR BE CTE 59 é dot WaRaa At 98 A®
S0 S ARt AalA gy oA IHXPXIH”W
I oAb oY AESZEY AR JuEATE Aokl sl
HOMA-IR @3 73t o] s 7HAaL okl HEs 4
o} E, Yang L. et al2 1899] H|gicH]Y
gt ATl BR cTE ST WA
HOMA-IR gkl S7hehs HojFo], 2 qigtofret ¢
HUFE 7} 27182 0laE] AgAJo] Z713kckal shehne,
S

olgE ¥ ATl 7120) e} Zo| YAEA] St
A& AT Pelo] ek 2L AuE Holw otk s

2 At oldY A= Hlawsto] of2fri] Qle®l Wi A
H-E(1/fasting insulin, G/I ratio, HOMA-IR, QUICKDS A&
Hlwskal, A, AAFAS, slefzdo] oigh JFS AR
o= ool 1 Aaido] AREA| AL wAdollAeE 1 Aol
FAE A= H2 7129 Zapel= vh2nka @ 4= Qi

2 AgolA] A, AdFAS, sEEEE Bk, ool
Al WA v} e g A aEete] A7 Gl A
o7 ygyton, AU delEe AAle ded W=
o} #o] Sli= ALE Ughoyt yWivEA L ey v
A 3Eeko] Fed/do] EAo AT HolAl= AeR ‘%EPZAPE}

/3] 4%, #H7 ©o|F estrogen?] Tae LSS A

I BRG] ol HAIE AlgeRe] st ¢ Qlad A
o] F7He HEEThAL ST, o]Ek ofTEEo] @ A
Pl P v EE, £ AAE Rt F oo
HE2 o] Q1A ko 2 Qs s ER gt JIFe
BAXZIA 6te] Aol o Ao vebd 4= Stk
g 4= it

ES 1 9o &
W vek=et Qe
ok A 4o @
o] disEAdo] A A, e

4= Stk

o 4

X

Aed
%]

=

o] ARFHORL, B Afols] ko

WA AES AUTAZ e & 4
P ol AgE AUE uigoR sgl]
Al that At EX 2

desew, 2 AR o] BAL WA al
B ugo] BAUER AT WIEE FLHUT, B9
CIefE At el AF, AARAS, eI wiE
OIFOlE 1 fegel fAHULE. wehd, FFol oAl AF
st AR Beel= 7 A7t 2eT Aotk
HuEe

1) Yoon KH, Lee JH, Kim JW, Cho JH, Choi YH, Ko SH, et
al. Epidemic obesity and type 2 diabetes in Asia. Lancet

- 176 -



Relation between visceral & subcutaneous abdominal fat area and insulin sensitivity indices

2006:;368:1681-8

2) Fonseca VA. Identification and treatment of prediabetes
to prevent progression to type 2 diabetes. Clinical
cornerstone 2007;8:10-20

3) Albright A, What is public health practice telling us
about diabetes. J Am Diet Assoc 2008:;108:512-8

4) Riserus U, Arnlov J, Brismar K, Zethelius B, Berglund L,
Vessby B. Saggital abdominal diameter is a strong
anthropometric marker of insulin resistance and
hyperproinsulinemia in obese men. Diabetes Care
2004;27:2041-6.

5) Kahn SE. The relative contributions of insulin resistance
and beta—cell dysfunction to the pathophy— siology of
type 2 diabetes. Diabetologia 2003;46:3-19

6) Valsamakis G, Chetty R, Anwar A, Banerjee AK, Barnett
A, Kumar S. Association of simple anthropometric
measures of obesity with visceral fat and the metabolic
syndrome in male Caucasian and Indo—Asian subjects.
Diabet Med 2004:21:1339-45.

7) Himsworth HP. Diabetes mellitus: its differentiation into
insulin sensitive and insulin insensitive types. 1936. Int J
Epidemiol 2013;42(6):1594-8.

8) Reaven GM. Banting lecture 1988. Role of insulin
resistance in human disease. Diabetes 1988;37:1595-607.

9) Fujioka S, Matsuzawa Y, Tokunaga K, Tarui S.
Contribution of intra—abdominal fat accumulation to the
impairment of glucose and lipid metabolism in human
obesity. Metabolism 1987:36:54-9.

10) Rexrode KM, Carey VJ, Hennekens CH, Walters EE,
Colditz GA, Stampfer MJ, et al. Abdominal adiposity and
coronary heart disease in women. JAMA 1998;280:1843-8.

11) Baik I, Ascherio A, Rimm EB, Giovannucci E,
Spiegelman D, Stampfer MJ, et al. Adiposity and
mortality in men. Am J Epidemiol 2000;152:264-71.

12) McFarlane SI, Banerji M, Sowers JR. Insulin resistance
and cardiovascular disease. J Clin Endocrinol Metab
2001;86:713-8.

13) Sardinha LB, Teixeira PJ, Guedes DP, Going SB,
Lohman TG. Subcutaneous central fat is associated with
cardiovascular risk factors in men independently of total
fatness and fitness. Metabolism 2000;49:1379-85.

14) Valsamakis G, Chetty R, Anwar A, Banerjee AK, Barnett
A, Kumar S. Association of simple anthropometric
measures of obesity with visceral fat and the metabolic
syndrome in male Caucasian and Indo—Asian subjects.
Diabet Med 2004:21:1339-45.

15) Yu—Hyeon Yi, Dong—Wook Jung et al. Usefulness of
sagittal abdominal diameter for evaluation of metabolic
syndrome and insulin resistance. Korean J Fam Med.
2011;32:46-55

16) Hyung Joon Yoo, MD. Visceral obesity. J Korean Med
Assoc 2007;50(8):725-728

17) Nomura K, Eto M, Kojima T, Ogawa S, Iijima K,
Nakamura T, Araki A, Akishita M, Ouchi Y. Visceral fat
accumulation and metabolic risk factor clustering in
older adults. J Am Geriatr Soc. 2010;58(9):1658-63.

18 Yang L, Samarasinghe YP, Kane P, Amiel SA, Aylwin
SJ. Visceral adiposity is closely correlated with neck
circumference and represents a significant indicator of
insulin resistance in WHO grade III obesity. Clin
Endocrinol (Oxf). 2010;73(2):197-200.

19 Carr MC. The emergence of the metabolic syndrome
with menopause. J Clin Endocrinol Metab 2003:88:2404—
2411.

20 Meyer MR, Cleqq DJ, PRossnitz ER, Barton M. Obesity,
insulin resistance and diabetes: sex differences and role
of oestrogen receptors. Acta Physiol(Oxf).
2011;203(1):259-69.

21 Hong Sang Mo, Woong Hwan Choi, Kim Jung—Mi, Moon
Ji Yong, Chang Beom Lee,Yong Soo Park, Dong Sun
Kim, You Hern Ahn, Tae Hwa Kim. Correlation of Serum
Total Testosterone with Obesity and Metabolic Syndrome
in Premenopausal and Postmenopausal Women. The
Korean Journal of Obesity 2004; 013(04): 300-307.

- 177 -



