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ABSTRACT

This study was intended to figure out the interrelationship among body fat distribution,
serum insulin and lipids levels. One hundred forty four adult female from Chinju area were
participated in this study. The survey was conducted between December 17,1990-February 27.
1991.

The results are as follows -

Waist/hip girth ratio(WHR) and waist/thigh girth ratio(WTR) were increased with age and
positively correlated with body mass index(BMI). It appearcd that the prevalence of obesity
in terms of BMI was higher in upper body type than intermediate or lower body type women.
Correlation analyses indicated that serum triglyceride level seemed to be more closely associated
with BMI and other body fat distribution indices. Analyses of the anthropometric data, serum
lipids and insulin were carried out by dividing the sample into three body type groups-upper
body type women(WHR=-0.87), intermediate body type women(0.82=WHR=0.86) and low
body type women(WHR=0.81). Agé, weight. BML, RBW., pereeniage of body fat, scrum insulin,
triglyceride, cholesterol level of upper body type women werc significantly higher than that
of intermediate or lower body type women(p<C0.05). HDL-cholesterol was significantly lower
in upper body type women. Thesc results suggested that body fat distribution would be relevant
to chronic metabolic discascs.

KEY WORDS :*body fat distibution * obesity * insulin * serum lipids.
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Table 1. General characteristics of subjects

Variables Noof feants.D
Subjects( %)
Age(yr) 144(100.0) 46.7+9.1
20—49 78( 54.2)
50—64 65( 45.1)
64< 1 0.1
Number of offspring 135(100.0) 3.6+ 1.3
1-2 28( 20.7)
3—4 76( 56.3)
5= 31( 23.0)
Educadonal period(vr) 156(100.0) 7.7 3.8
illiterate 14( 10.3)
elementary school 61( 44.9)
middle school 29( 21.8)
high school 26( 19.1)
college above 6( 4.4)
Family income level
(1000won/month) 151(100.0) 762+ 465
300= 86( 65.6)
801 -1,600 59( 29.8)
1,601 6( 4.6)
e Ax 2LEte] 10.3%, = £Yo] 44.9

%2 %%‘ZH Ak o)l FTL FY ]3|
oot EANARIS] AAAH AE|E 27
& B 74 B4UL ZAEIGEEY 19899
A 222 7 B £Q0] soude|glong
) o1g 71Es st e £82 ARt 107
EHOB o] go2 ZW AT 762,000¢ A
TR, ZANRAGRY] 65.3% 7} 807t oldtE &
sttt 2AE 199039 TAZ=ER 7 H
UL 1,608,100 0] 1 237 o]} B W) B uf
A= oA BHoke $£90] 2 Heldoh

e E

2. AAE B4 2 oo WE AAA

2o 571+ s.ekgaar:}. o] —E,Lul ogook }_*]— B A
0] AT HF X (40~494 1 7] 156.4cm, HE
56.9kg) B0} 71 2T AFe A HEg Hol
9t} BMI& 28.6+ 2.8, RBWZ 112,41 13.90]¢)

- 223 —



A B P2

Table 2. Anthropomeuic characteristics of subjects

(n=144)

Variables Meant SD
Height 1554 + 55 (an)
Weight 57.1 £ 8.6 (kg)
BMI(body mass index) 286 + 2.8
RBW(relative body weight) 1124 £18.9
Percentage of body fat 27.7 + 4.9(%)
WHR(waist hip ratio) 0.85+ 0.06
WTR(waist thigh radgo) 147+ 0.12
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Table 3. Disuibution of WHR, WTR of subjects
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grouped by age (n=144)
Age(years) Number(%)  WHR! WTRY
20—29 3( 2.1) 0.81%£0.08 1.34£0.08
36—539 55(24.8) 085006 1.41x0.10
40—49 40(27.8) 0.84+0.06 1.46+ 0,08
50—59 61(42.4) 0.86+0.06 1.51+0.13
60-= 5( 3.5) 0.86X0.06 1.56+0.11
F value 2.43* 7.80%"
*p<0.05 #%p<0.001

1) Waist hip girth rado
2) Waist thigh girth rario

ded 2 AEdrke
1.6 -
L5 F s
t/rﬂ’
14 b e
" Waist thigh ratio
a r
= .
& 13
é 12
:
é 1.1+
&)
10
09
08 Waist hip ratio
20 30 4 50 60
I | | | |
29 39 49 59  over
Agelyr)

Fig. 1. Far distribution ratios by age.
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Table 4. Distribudon of anthropometric measurements of subjects grouped by age (n=144)
Age(years) Number( %) Weight(kg) BMI! RBW?) % of body [at
20—-29 3( 2.1) 557+ 2.5 23.0£0.8 111.7+ 3.5 27.4% 6.5
50—39 55(24.5) 59.0+ 7.9 23.90+2.7 1138+ 18.5 283+ 4.4
40—49 40(27.8) 58.7£8.2 235 2.8 111.5£13.9 275151
50—159 61(42.4) 556+9.0 237238 113.2% 143 279149
602 5( 3.5) 50.6£ 9.5 213+29 102.0+13.3 240+ 5.7

F value 2.04 0.98 0.88 0.90
a) All values were not significant at p<0.05
1) Body mass index
2) Relative body weight
Percentage of body fat B AgEHe] stESdna stel 2 d7e
23k fAMSHE
25+ 128
8. AAAZR Atolo] FHE=
24t 127 & A A ure] BP0l WHR, WIRTE o2
- 231 4 26 _-g D H A E, A A Fge) gt B EE Table
. T 64 Hi= vl9} 225 WHRS BMIS r=0.609]
= 2l 125 & ABE RAT AALS SRV LI r=0599)
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aAr 125 W FBugTE r=0.369 AHBA 3
a0l 123 A&, BMI, RBW, A xwke] 3}gu) & WTRE
Ul WHRI Bt} Auwrs ool WHRDY
2'0 %0 W S0 & WTR &0} #-% #& Fo3 43=S E_C‘i_ 2
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29 39 49 59  over AAREEXE HYIE & F ddtd BMIs
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Fig. 2. Effects of age on anthropomerric measurements
(BMT and percentage of body fat).
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Table 5. Difference ol anthropometric measurements between pre- and postmenopausal women (n=144)

Group Age(years) BMIY RBW? % of body far ~WHR? WTRY
Premenopausal 40.12) 25.8 113.6 27.9 0.84 1.43
Women (n=78) (x6.8) (£2.8) (£18.7) (£4.9) (4 0.06) (£0.09)
Postmenopausal 54.4 23.3 I11.1 27.5 0.86 1.52
Women (n=66) (£4.1) (£2.8) (£14.0) (£4.9) (£0.06) (£0.12)

tvalue — 15357 1.08 1.04 0.43 ~2.7]% —4.66"
“P<0.01 #5p<0.001
a) Mcant SD

1) Body mass index
2) Relative body weight

3) Waist hip girth rado
4) Waist thigh girth’ ratio
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Table 6. Correlaton matrix of anthropometric measurements(n=144)

Height. Weight BMID RBW?) % of BF®  WHRY WTRY
Height
Weight 0.64%%"
BMI 0.24%%  0.89%%*
RBW 0.20* 0.86%* 0.98=+*
% of BF 0.23"* 0.75%+= 0.32%"* 0.817%%*
WHR 0.07 0.51%"# 0.60%* 060+ % 0.59%7%
WTR —0.09 0.21* 0.81%x 0.82% %% 0.36% %% 0.79%*
*P<0.05 ##Pp0.01 ## P 0.001

1) Body mass index 4) Waist hip ratio
2) Relative body weight

3) Percentage of body fat
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Table 7. Age and anthropometric measurements of subjects grouped by body fat distributon

Variables UBTWYD IBTW? LBTW?®
Number 51 45 48

Age(yr) 49.5 + 7.5 459 +10.0 445 + 93P
Height(cm) 156.3 = 4.8 1551 £ 5.8 1548 + 59
Weight 62.7 £ 7.3° 56.3 = 8.1b 51.9 £ 6.7¢
BMIY 256 + 242 233 £ 2.5° 21.6 £ 1.9¢
RBW 1225 £11.7¢ 111.1 +12.1b 103.0 *10.0°
% of BFY 310 + 3.9° 278 + 45b 242 £ 4.3¢
WHR” 091+ 0.04° 0.84% 0.02° 0.79% 0.02°
WTR® 1.56+ 0.10° 147+ 0.08® 1.87% 0.07¢

Values with different superscripts within a row were significandy different from each other(p<(0.05)

1) Upper body type women{WHRZ=0.87)

2) Intermediate body type women(0.82-<SWHR=0.86)

8) Lower body type women(WHR=0.81)
4) Body mass index

5) Reladve body weight
6) Percentage of body far

Table 8. The number of obcse and total subjects
grouped by body far disuibution

No of No of
Groups subjects obese!’ (%)
UBTW? (WHR=>0.87) 51 36(70.6)
IBTW?)(0.82=WHR=:0.86) 45 14(31.1)
LBTWH (WHR=20.81) 48 4( 8.3)
Total 144 54(37.5)
1) BMI=25

2) Upper body typc women
3) Intermediate body type women

4) Lower body type women

ABAAH e e Holgle vutel Hg
2 Wy Ee Boz fAUBRE ofAE gl
% FAHE AF e BAZ} RS & 5 AT

6. 59 ¥4 dgd 2 A Fx
ZANEGAESY FEAY A dgdd AE
FEE Table 99]4¢} 2o} €3 9&ed v
11.7+ 5.4ulU/ml9 31, free fawy acidi= 566.5% 286.
uEglE e, 49U EEE 189.4F 85.3mg/dl
Aol & cholesterol2 181.6% 28.9mg/dlg] o o
HDL-cholesterol =% 45.5% 10.4mg/dls3 oh.
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7) Waist/hip girth ratio
8) Waistthigh girth ratio

60 _
[l Obese [0 Non-obese
50 -
A 40 -
2
L
& 30+
20 -
10+
UBTWY IBTW? LBTW?

1) Upper body type women(WHR=0.87)
2) Intermediate body type women(0.82-SWHR=20.86)
8). Lower body type women(WHR=<0.81)

Fig. 3. Number of obese and non-obese women with
different patterns of body fat disaibution.
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Table 9. Fasting serum insulin and lipids concentra-

dons of subjects (n=92)
Variables Meant SD
Insulin(uU/ml) 1.7 54
Free fauy acid(uEqg/) 566.5% 286.9
Triglyceride(mgy/dl) 189.41+ 85.3
Cholesterol(mg/dl) 181.6+ 28.9
HDL-cholesterol(mg/dl) 455 104

24 g7 Adel vlmdty F4AEe B2
E okt me #Ho|geu, o8 AL A
AANEe ARz A4 HIete] AU =
Hauners® e A8 viotad e 2EA] Q&
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23 393, Kisscbah58 .2 43HH o] 34ul/ml,
&l 8 o] 20uU/ml, ¥ gte] olda]Ade] uU/mlz}
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oe ¥ oz Yeyd

AL A AE] AAAZA G A AEd R
} 7| & Table 109 A X w}&
grl 83 dedreys FAAAYSRZ, WHR,
BMI, A A%e] $adga % ZA4adA

dad 2 Ads=
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Z A3 A# WHR insulin clearance A}o] e
ABBAY} A0hE HYT, 442 v1ee] A hepa-
tic insulin extracion® $1&d AT i
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NIDDM¢] &4 9% Zrtel #@e] vtz st
o} 2 Al A WHR2 31€¥, 54 A, choles-
terol™} A AT A, HDL-cholesterol®t & AF-2
Bgom I WIRS F424, cholesterol® &
#33S& HDL-cholesterol®} = AA o] 13Tt
Van Gaal 5472 vl gtAdQl & )t o 2 A &3
Izle] A9 WHRE ZE4 24, cholesicrol®}
o] 3+ A 4B, HDL-cholesterol¥hi= 2] 3F o4}
#He RET, =9 AL cholesterol® #2135k
AAHZE BYYy Eoh = Haffners34 .2
WHRo] Z=AAur@ A, HDL-cholesterol®
HAHE Bty ot 2 ﬁ?"iﬂ A} fAk
stgth AFL AAN¥Y AP E EFIE
b4 F38 oifE AALY F4 Fod mEbA
27 &P F v E=F UL &4, Ak
2 T o) Zolrt 917 WEolrh 72L&

S92, HDL cholesterolabs ol oggan = T AAZAA FANEH A

Table 10. Correlatdon matrix of anthropometric and serum insulin and lipids(n=091)

Variables Insulin FFA TG CHOL HDL-C
Insulin
FFAD —0.16
TGY 0.24~ 0.07
CHOL® 0.05 0.18 0.23*
HDL-CY —0.28%% 0.17 —0.48%% —0.03
WHR? 0.21% 0.05 0.57%% 0.25" —0.30%"
WTR® 0.12 0.03 0.24% 0.26° —0.80%"
BMI”) 0.26" 0.09 0.27% 0.07 —0.20
% of BFY 0.26* 0.12 0.25* 0.14 —0.13
*P<0.05 ##P<0.01 == P70.001

1) Free fary acid
2) Triglyceride

%) Cholesterol

4) HDL-cholesterol

7) Body mass index
8) % of body far

5) Waist hip girth ratio
6) Waist thigh girth ratio
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Table 11. Fasting serum insulin and lipid concentration ol subjects grouped bv body far distribu-

aon
Groups No Insulin FFAD TG CHOLY HDL-CV
(uU/ml) (uEq/) (mg/dl) (mg/dl) (mg/dl)
UBTW® 35 13.5% 6.9 577.3£271.0 1755+ 97.2* 188.8% 30.6° 41.7+11.77
IBTW® 28 10,1+ 4.0 586,71 276.0 1325+ 89.0P 182.4+ 96.4 46.9% 9.3h
LBTW? 28 10.8% 5.1 582.8+322.5 101.5-34.4> 171.8+27.0b 18.1+ 8.5b

Values with different superscripts within a column were significantly different from each other(p<0.05)

1) Free latty acid
2) Triglyceride

3) Cholesterol

4) HDL-cholesterol

5) Upper body tvpe women(WHRZ0.87)
6) Intermediate body type women(0.82="WHR=0.86)
7) Lower body type: women(WHR=0.81)
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