JIEOISIXI MI23 & M 7% 2002
J Korean Acad Fam Med Vol. 23, No. 7 July

O3 A0

HISH O1GOjIA] =

F X% s &

] £ d d
THBUS IIE il
A ek ol shejet sbg el st well el sk, weed gkt
OI7HY - 8< - Olt4es - BHES| e - 27|
O OF
e |
AT E ATe] FAL -] vhebe] wlubgl of oA B4 Ao FA o AdE = Felwa
g S Eellulsh HgE AR g eclel gl 9 FUAY AXAD zhol £l

FAAE el ol ok
el v]akat o<} 4l

-5 2 BMIE A A A A 6k-S

)

o o

1(BMI=>25 kg/m’) 80=ell Al A A7) A e o2 43 A ulekat A=)
H7teta, oel-Ey

o
=
Zbetadet. B Al qluwsls AL AlE FF

Eeflu](WHR)S} 3 8] Ea| (WO E B-H x|}l

Al v 5/ = A vk e E R Ao eksl

oh, B Akt QlERl/AT Zhell SRl A S 1) fjste] g, $3]9]E4, Hotelling

t-test® A4 3} o}
Z1t: ol djake] 85.7%¢l 4 WC7F 80 cm

zFol7F glolet. odel ) AAS v A & HA

ul B A =
Holg A AAL 0.9~13.7%, &5

HE: ugF o4 e Pl By

917-924)

ol Aol gl ar, 3t A wkA| 4
AA AR} ol el/AL 2k AAAIA o B A ko) ol /AT 7he] ﬂdé}%ﬁlr Zrell+=
Aupat ol zhe] AF3Al 4
AA AA S o BA A 0.16~0.29% 7\}* ohodar, B4 A bk AT 7k *ob&ﬂ]"
0.34, 0.360]9l ot AA AA S o] ASAF -0.11~0.1TE 7H4&
A RFe 14.2, 15.9% %
£ 12.5~12.8%, H-¥ Aule 11.9% A= gt
wjukg 7hA 2

5 A elwsl 2 WA A F e} Hele] 9l

= 30.3 kg/m°°| gt}
ol g
+ 0.38, 0.39¢]%l 2
= oz 4]
Zapsict <lssl
Ardslolar, ATe] wols A AR

E o?i L roh

S0l 55 A, wluk o4, dlwd, e

M =
$2 et Aelol A wiute] e E-e Aol vl
A= ARl 98 Rl AL - fEAL A el A=
H4el: 2001 119 289, $919: 20024 59 29
aAIA A o] 7k

Tel: 051-890-6992, Fax: 051-864-7554
E-mail: Fmlky @ijnc.inje.ac.kr
0] sl Al 20000 % QA HEkaL Sl 24w,

il

9l9lar, B3 xufo] A AAubz} E2Ho 7
Aoz A7 AE gk (7HEolsre|x| 200223
A A

A7 2kA| 4~(Body mass index, ©]3} BMD 25 kg/m

=2

spo] 22.8%0l 9 ek wlake 717kl el 7k 2 A
=2 AR £2A o] s EA5 Az Ad
ok AR A&l FA o= ¢1'717] vt
) Abol| A= A A ek wlmA A &slA] EA S

A= o o =2

$olalrl A8 4 9l BMIE F2 Agaeh WHO
o A= BMIZF F7H45 wlgksh shelsl 5ol
S0 919 e] o

o ol A AR e
3 » e 23
E QAT Azl wpenl A4 A5G Ad A5 v)

Vol. 23, No. 7 917 ‘




451"/}.18720) =

[€

o] of2] Aol A s vt

L
T

e elf A=

- Ka Young Lee, et al: The Association of Abdominal Fat with Serum Insulin and Atherogenic Index for Obese Females -

’

i g R a g PR OR PP F W ORT B M g W TOBRTF o RO
7 T 2 o KT - K "M R oW Mo o T o o sz ML 2 o3 o A W Hr G i
I T S Tt Toe s> gz Lar g o
I I s I O I Y TRWET PE  EF T LT 0PN T W
op B W o Y g R T Ta® o TERLwpdEs, X®EL
ﬂ”ﬂﬂ%iﬂo&ldrdlﬂooﬂoﬂufl} MEZHqu ﬂMEAL..MMﬂKmMﬂ ’ﬁ‘mﬂu_wodlﬂ_mi%.ﬂoo
—_ —_ —_ . = o -
Mo X o KE S pmr ™,y g TRTE FRITLERN{NREdeR
TR EZod B4 w gy F gt T252 FTgoiislpTatrTgEel
%iﬂmﬁ%ﬁrlﬂuﬂmoxi 71 PHLY L ETRRCT s T g A
o = o o — — —
ﬂiaﬂﬂﬂ‘_EﬂﬂﬁﬁOfﬂﬂLﬂﬂLtmOM MH_ 6;Thwﬁl dAlo#oonLox)ﬂoei,ﬂLﬂ_AloLwao T L
ﬂﬂ%]aﬂ%wmﬂﬂaui TMMEM 0w C ﬂﬂr@ﬁ%lﬂumﬂﬂﬂlﬂr% ﬂ%
0 ot R = o =
R T e N N B SE..T TpP  dmwpdtidl>s
ﬁﬂﬂhﬂﬂ{ﬁi%ﬂ«me AR 0 ° %_JOHV AOOﬂw\m&mw%iuathx;ﬂmﬁ%i
o WP D K = pl o Ko o - T =
Hwﬁﬁkgﬂowﬂ%?ﬂoxLxﬂﬂ nxﬂa%ﬂﬂ iﬂyo#am%&wiﬂo Wﬂoﬂ%a
]anu]oﬂ].iv ﬂ;,l‘_t.bo,llr,lr 7 o S 1odu._ﬂ T —) l — - W
5 o o m K2 <0 = . © 3 2 LR =25 3 3)
llijuo1o_aﬂ; ﬂoMVAoﬂoI = o Aonnfdra_e}ﬂq_xﬂquﬂAﬂu o Z
wamﬂﬂqxﬂoﬂﬁiﬂ%ﬂﬂﬂ%iA i Mw%_@_{ ﬂmﬂawijM;bﬂoﬁvE,aﬂuhiﬂﬂ%
o KRR N R T W g W Bl m SR My @R S A R WA o R
Qﬂﬂﬂﬂ%do»ﬂ%]ﬂﬂﬂm_]Lobdl . MO o — oo B IR S o= Mo N B
il - oJﬁ o) O T — & o»xwﬂﬂ]raiﬁﬂmﬁl sz_mx
T K RRg o w R F R Aot e IR B - B S el I R D B
TAHTEREKT TFF AR A TORRL O OMHARPETIKCNIRETN A
TE O ORTT ST THFET RO KT BTN e g MR o FooP AR B E Y T
o = = . _ i — il —_— — — <~ = —o
= A OM § T RGN 4N K oW - o W Koy, B R Mo K o Koo ® o0 oy W oo B X
EY A ERTLEeTTELs wRpiePrel gwhynTREL OB
TT wmT faPE T T A %%ﬂ%ﬂ@%%d o — s o 7 °R W R
p® T E M ERPgTERIT R FTVowd 0 W BLET RSN T
= 3 w2 LT s FER =TT nxSﬂHizo_aaU;OLM)ﬂo ﬂ,ﬂﬂn,moii&oumulu_zo ~
ol ) v L R o T — Laéo]F ﬂﬂlliall ﬁé Ay 2o _ﬁﬂ_]ril]
E ﬂwlxm _— R KK T HT]ODH 750 ~ ~ ]HTH]O%L‘S&OX ™
T AlwE R g eI Te; s T TT R e I ¥
T ® A T S B G T B = oy P O e Ko N o~ R
= P " R h;oTLlLoﬂ‘_.nEooww]PMﬂﬂlﬁga ﬂpuLA%dd ~rp g Mo OF ]Lx_oAUHH o7
dﬂa —_ ™ \7)1rO‘L ‘UAIOO‘LO)A \I‘IEAT.E‘LIT.: ﬂomm.ﬁ 0 2 Jé;i‘mLo T o™
e ot Lf]‘urj_R X RO 5 — w4 mo ot Ko o AR oo X3 oF X" 5 B Llorv TK
5 - X e ﬂL o X = ° = o 5T oSl ™ iE 0 . LLE UT -_— OT o
&ﬂa auigmwﬂrﬂow xﬁh%dw_ﬁﬂual%loﬁia = =0 HVﬂlwwﬂuﬂﬂtLaﬂu o
L - ° o T = w " —L i K oF C K > — N X
g < wou%ﬂaiﬂW%Twﬂ%%i%Mwoﬁ%mu & w g W %Wmﬂmjﬂummn@rmﬂ K
§ = Maoﬁﬂo_aEEQMoﬂiomﬂl_/rWﬂ_u_maﬂfEﬂw.mz aaﬂawﬂm% AEd_ali_wlﬂW}ﬂinﬁ o
T = =" OR g - 2oy — o — B o T o~ 3 | — o 2o T T = 2w st
) o= g8 g wE =r - B O Moo B = = A = ‘
? — S B = % 2 R W Mo I e R L
5 % HHLﬂjo+Bmﬂ%M%quBM%ﬁﬂﬂ%oﬁLtemmmame %ot%xmeauLmﬂ w
[ —_— ~ — —~ —_ —_— ~
2% REETALRETAS NP aP R R CEAR YRR T T LT Re
TR g %uﬁuaﬂumqﬂn&iﬂjﬁm o ﬂmomoaﬂ,ﬁim%ﬁﬂﬂﬁﬁﬂ%&owﬁﬂauﬂaqﬂ
o = = =5 1 T = Ooxe ot - T
¢mqﬁﬁ%ﬂmw@maﬁﬂ%wgﬁ%m@iﬁMQa%o%;amz>%%m%%
EREI %@gwmﬁrswdrﬂ%iér 5o oM T A E%Wﬂ%%ﬂm.aﬁ:ﬁaaﬁﬂiﬂ
EHEH T3P IETo @ IPATT FPREFFHATRETK #BAH T A

J Korean Acad Fam Med

918




- ol7be ot wluk el ela] Ak Auk

sttt EFH A8 &< cholesterol oxidase-peroxi-
dase &AM ©]-§3lo], HDL-C2 7 A AL
2, oludle RAYHE o]&3dte FA . Ale
94 F2AsE B/ a0 AR Tal2H R A

Slehgie

2. AN 24

Hotelling t-test=

Aol oz e r ZHH AA AR 2
Akt AL 7he] AARA 5 Teka, A A A
3} AT 7o) HARA L S5 A} AL e
A 7] el gk Aol £ Hotelling t-test =
!

o o

Sulgole QlEAe Takatn, Sl
A%, A H B A e SAE AA Y
ZE oA AN A B3 2elelA] F4 w4
Hols 7 mele] 23kl Aol ol Ax A=l
EAE R HEE ohetugich e wWoR 74w
el gl AR o] 5l Ale] Wl s o=
A AueleA g R Wtz 24eoln
S

A Al S
Zroll BEAL BAslg el EA R4S SPSS WIN
a3, oA AAL P<0.05E 7 FEe

Ag-vl el ezl 184004 654010l AA AL,
Pt A2 3eAleldeh AA AA S " ek
BMI®] %A= 30.3 kg/m’, AAE] HFA =

I qlwal 3 TN A3

ke
fo

A4 -

38.3%¢°lglek. S5 Anbe 44 ol WHRE 0.9~
1.2, WCE 75~126 cmell 2 A 91913, WC7} 80 cm
o] Akl 77} 85.7%¢° it Aol 5 & <lual
o A= A7k 4.0, 12.20U] Y HE .
A A 2AG F oAl kA e w £A4
gk A A pekzke) AAk A 5 ek ek AA A A
s A wWHE Zlele dAARAISIE 0.77~
AL, WCeF WHR 7he] s Akt
A AA G E5 A 7l
12~0.97¢] A F(E 2).
et & & qlwal 2 Al Ak
stleh AR ARG} olwEl b
1~0.369] Wl A, &

3
|o
B
2 32

¢ du o
4

Lo
)
>
D
Y
o
(=)

B3

>
o,
A
’_ﬁ
i)
Too A4

+
_&g’
s
f
|
ok

w

gt

2, Lo
_t‘:_\L
o
2
)
4
rr
o
w
®o
o
w
O
s
32 4
=

o
o
o
_>|(_‘
o
B
3
<
=
SN
;—% e
z
UN) =3
o =
5
oL g
oE o
e g
u 4
-
> e
o
oL ok

RN
o
e 2
o, My
g

Table 1. The distribution of body-build characteristics
and serum chemistry level of obese females

(n=80).
Variable Mean+SD Range

Age (years) 36.7+12.2  18.0~65.0
Height (cm) 158.5+¢6.7  146.0~176.0
Weight (kg) 76.4£12.1 60.2~121.9
Total body fat

BMI (kg/m") 30.343.5  25.6~43.7

Body fat mass (kg) 29.4+7.2 20.4~60.1

% body fat (%) 38.3+4.0 30.0~49.6
Abdominal fat

Waist-to-hip ratio 1.0£0.8 0.9~1.2

Waist circumference (cm)  90.0+9.7 75.0~126.0
Total cholesterol (mg/dL)  203.3%£33.1 129.0~271.0
HDL-cholesterol (mg/dL) 53.6+13.9 28.0~86.0
Atherogenic index* 4.0+1.3 2.2~8.4
Fasting insulin (ulU) 12.2+12.3 2.9~93.2

*Total cholesterol/HDL-cholesterol
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Table 2. Partial correlations* among measurements of total body fat and abdominal fat in obese females after adjusted
for age and height.

Total body fat Abdominal fat
BMI Body fat mass % body fat WHR WC
BMI 0.94 0.77 0.92 0.86
Body fat mass 0.92 0.97 0.85
% body fat 0.90 0.72
WHR 0.86

BMI: Body mass index, WHR: Waist-to-hip ratio, WC: Waist circumference.
*P<0.001.

Table 3. Partial correlations between body fat and fasting insulin/atherogenic index after age and height were
controlled for.

. .t
T-value of difference of correlations
Partial correlation®

BM[* Body fat mass* % body fat*
Insulin
Total body fat
BMI 0.36
Body fat mass 0.36
% body fat 0.31
Abdominal fat
WHR 0.39 -0.11 -0.11 -0.34
WwC 0.38 -0.09 -0.10 -0.34
Al
Total body fat
BMI 0.35
Body fat mass 0.39
% body fat 0.35
Abdominal fat
WHR 0.34 0.07 0.20 0.06
WwC 0.36 -0.03 0.10 -0.04
*P<0.05

' t-value of Hotelling t-test: all t-values were not significant.

* t-value of the difference between the partial correlation of BMI/body fat mass/% body fat and insulin/Al and the
partial correlation of WC/WHR and insulin/Al.

Al: Atherogenic index (total cholesterol/HDL-cholesterol), BMI: Body mass index, WHR: Waist-to-hip ratio, WC:
Waist circumference.

7kl A2t S5 Akt qlesl 7ke] ARG 0.35~0.399] Wffel Qlglar, E A

Wt elesl 5
P4 Ams SAAQ T3 Aol7h gt S+ AT 7k} 3143k A| 4= 0.34, 0.36°]%{th Hotelling
AR A A 5 Al AA AR 7o t-testell A = AA A A AT ZRe] A ARRA 40}
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Table 4. Associations between body fat and serum fast-
ing insulin for obese females.
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Table 5. Association between body fat and atherogenic
index for obese females.

Mo K Rchnge 0L MOt R Rchane RO
Age, height 0.041 0.312 Age, height 0.077 0.095
+BMI 0.178 0.137 0.004 +BMI 0.205 0.128 0.003
+Body fat mass 0.176 0.136 0.004 +Body fat mass 0.228 0.151 0.001
+% body fat 0.139 0.099 0.015 +% body fat 0.202 0.125 0.004
+WHR 0.200 0.159 0.002 +WHR 0.195 0.119 0.005
+WC 0.184 0.142 0.004 +WC 0.204 0.119 0.005

Independent wvariables of each model included age,
height and one measurement of body fat.

BMI: Body mass index, WHR: Waist-to-hip ratio, WC:
Waist circumference.

Independent variables of each model included age,
height and one measurement of body fat.

Al: Atherogenic index (total cholesterol/HDL-choleste-
rol), BMI: Body mass index, WHR: Waist-to-hip ratio,
WC: Waist circumference.

Table 6. The relationship between abdominal fat and serum fasting insulin/atherogenic index after adjusted for total

body fat in obese females.

Unit: Partial correlation coefficient

Controlled for age and height with

Variable
BMI Body fat mass % body fat
Insulin WHR 0.16 0.18 0.29*
WC 0.15 0.16 0.25
Al WHR 0.06 -0.11 0.071
WwC 0.12 0.07 0.17
*P<0.05
Al: Atherogenic index (total cholesterol/HDL-cholesterol), BMI: Body mass index, WHR: Waist-to-hip ratio, WC:

Waist circumference.
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{ Abstract

The Association of Abdominal Fat with Serum Insulin and
Atherogenic Index for Obese Females

Ka Young Lee, M.D. Ph.D, Hae Sook Sohn, M.D. Ph.D.*, Nam Su Lee, R.D.**,
Jung Hee Han, R.D.** and Ki Jung Kim, R.D.**

Departments of Family Medicine, *Preventive Medicine and **Nutrition, Inje University Medical School

Background: The purpose of this study was to find an independent relationship between waist circum-
ference/waist-to-hip ratio which estimates abdominal fat and fasting insulin/atherogenic index which is a
predictor of coronary heart disease in obese women.

Methods: The subjects were 80 obese (BMI=25 kg/m®) women. Whole body fat was estimated by body fat
mass, % body fat using bioelectrical impedence, and by BMI. Abdominal fat was measured by waist
circumference (WC) and waist-to-hip ratio. Fasting insulin was examined and atherogenic index was defined
asthe ratio of serum total cholesterol to HDL-cholesterol. Independent association between abdominal fat and
insulin/Al was analyzed using partial correlation, multiple regression and Hotelling t-test.

Results: Among subjects, 85.7% of obese women had WC greater or equal to 80 cm. The mean BMI was
30.3 kg/m®. The partial correlations between whole body fat and insulin/Al were not significantly different
from the partial correlations between abdominal fat and insulin/AI. When age and height were adjusted, partial
correlations between abdominal fat and insulin were 0.38 and 0.39. The partial correlations were reduced to
0.15~0.29 after further adjusting for whole body fat. Age and height-adjusted partial correlations between
abdominal fat and AI were 0.34 and 0.36. The partial correlations were reduced to -0.11~0.17 when whole
body fat was additionally adjusted. Whole body fat explained 9.9~13.7% for variability of insulin; abdominal
fat explained 14.2% and 15.9%. Whole body fat explained 12.5~12.8% for variability of Al and abdominal
fat explained 11.9%.

Conclusion: Most of the obese women showed abdominal obesity. Abdominal fat did not seem to be
independently associated with fasting insulin and atherogenic index. (J Korean Acad Fam Med 2002;23:
917-924)

Key words: abdominal fat, obesity, women, fasting insulin, atherogenic index
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