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ABSTRACT

In this study, the importance of body fat distribution as an indicator of metabolic aberra-
tions in diabetics was evaluated. Skinfold thicknesses at eight sites and circumferences at
five sites and total body fat content were measured on 105 diabetics.

1) The waist/thigh girth ratio(WTR) was positively correlated(r=0.38-0.54) to plasma
glucose levels during oral glucose loading in diabetic men alone.

2) There was no significant difference in serum total cholesterol of diabetics and nondia-
betics. However, HDL-cholesterol was significantly lower(p=0.000, in male and female)
in diabetics(male : 36.31+ 16.98mg/dl, female : 37.89+ 14.67mg/dl) than nodiabetics(male :
61.75+ 14.08mg/dl, female : 62.29+ 12.65mg/dl) and serum triglyceride was significantly hi-
gher(p=0.0212) in diabetic women(171.90+ 76.61mg/dl) than nondiabetic women(111.10+
42.84mg/dl).

3) In both sexes, anthropometric measurements that significantly correlated to serum
triglyceride concentration were percentage of ideal body weight, body mass index(BMI)
and waist circumference. Positive and significant correlations were found between serum
cholestrol, and BMI(R=0.31, 0.34) and waist circumference(r=0.29) in diabetic men. Mo-
reover, skinfolds of trunk area(r=0.29~0.32), especially abdomen, were closely associated
with serum lipids than other fat deposits. Increasing percentage of total body fat content
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was accompanied by progressively increasing serum triglyceride concentration(r=041) in

dieabetic men.

This study shows that knowledge of body fat localization may help identify risks of carboh-

ydrate intolerance and hyperlipidemia in diabetics.
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Table 1. Characteristics of total diabetic subjects
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Characteristics Male Female P-value
Number of subjects 42 63
Age(yrs) 58.57+ 6.87 52,29+ 5.26 NS
Height(cm) 169.03+ 5.63 157.01+  4.61 0.000
Body weight(kg) 70.83+ 9.28 58.63+ 7.57 0.000
% Ideal body weight 114.211 13.16 114.784+15.43 NS
Body mass index(kg/m?) 24.77+ 2.82 23.81+ 3.04 NS

Values are means+ S.D.
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Table 2. Pearson correlation coefficients of carbohydrate metabolic data with circumference ratios in
diabetic subjects

Male Female

WHR  WTR  WCR ATR WHR  WTR  WCR ATR
OGTT-basal 0.09 0387 008 0.25 —-0.12 —0.16 —017 —028
OGTT- 30min 0.04 047% 0.07 0.28 —0.05 —0.10 —0.11 —024
OGTT- 60min 0.14  0.52* 0.14 0.29 —0.08 —0.11 —013 —0.18
OGTT- 90min 0.04  0.54* 0.23 0.40% -0.10 —0.13 —0.12 —0.26
OGTT-120min 0.03  042%  0.11 0.40% —0.02 —0.01 —0.02 —0.19
Sum of glucose 0.09  047* 0.12 0.34% —0.08 —0.09 —0.11 -—021
Fasting sugar 0.06 0.13 0.19 0.11 —0.06 —0.02 0.01  —0.06
2-hr PP sugar 0.21 0.20 0.26 0.05 —0.06  0.05 0.08 0.06

*p<0.01 +p<<0.05
2-hr PP blood sugar : 2-hr postprandial blood sugar
WHR, waist/hip 5 WTR, waist/thigh 3 WCR, waist/calf 5 ATR, arm/thigh

Table 3. Comparison of anthropometric measurement between two groups different in waist/thigh ratio
(WTR) in diabetic subjects

Low WTR High WTR P-value
Male
Numnber of subjects 21 21
Age(yrs) 47.61+12.62 51.87+ 8.67 NS
Duration of D.M.(yrs) 6.14+ 5.82 511% 4.68 NS
% Ideal body weight 103.66+ 13,12 107.98+ 15.08 NS
Body mass index(kg/m?) 22.65+ 2.97 9841+ 3.17 NS
Body weight(kg) 67.11+ 11.20 66.72+ 9.47 NS§
% Body fat 19.05+ 3.43 21.24+ 3.97 NS
% Body muscle mass 34.60+ 3.03 32.92+ 3.50 NS
Waist{cm) 83.42+ 7.50 89.78+ 7.50 0.0105
Thigh(upper) (cm) 60.14% 6.18 53.80+ 4.83 0.0007
Waist/Thigh ratio 1.39+ 0.05 1.67x 0.07 0.0001
Female

Number of subjects 35 35
Age(yrs) 46.60+ 11.89 60.59+ 7.05 0.0001
Duration of D.M.(yrs) 485+ 5.61 8.21+ 6.78 0.0298
% Ideal body weight 109.72+ 18.11 117.43+ 13.38 0.0481
Body mass index(kg/m?) 2281+ 3.66 24.09+ 2.69 NS
Body weight(kg) 56.46+ 9.24 57.84+ 7.92 NS
% Body fat 2661+ 3.0l 2781+ 3.81 NS
% Body muscle mass 28.48+ 3.07 30.04t 3.36 NS
Waist(cm) 83.81+ 9.35 94.40+ 6.92 0.0001
Thigh{upper) (cm) 5644+ 4.84 50.63+ 3.69 0.0001
Waist/Thigh ratio 147+ 0.07 1.87+ 0.05 0.0001

Values are meast S.D.
Low WTR subjects in the lowest quartile of WIR, male : 1.27~1.46, female . 1.22~1.55
High WTR subjects in the highest quartile of WTR, male [ 1.59~1.90, female : 1.79~2.01
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Fig. 1. Plasma glucose levels during oral glucose loa-
ding in 12 diabetic men with low waist/thigh
ratiol WTR) and 6 diabetic men with high
WTR.

*Significant differences between correspon-
ding means of the two groups

*Sum of fasting, 1-hr and 2-hr blood glucose
levels of OGTT

de K92 o7t g ot (Table 3), WF

o[71€E -

Z

]

4 i

#a -3
A3}t Table 59} o] Vbt YRS F cho-
lesterol == F F#7H {93l ol & HolA
okor o 1}, HDL-cholesterol =& F =¥ x71
AAJAET foHdog yYgromz(p=0.000),
E A3 Ao ARE o] &5 & HDL-choles-
terol/total cholesterol®] H] HA] Fx=W Fx7t
AAARTG FoAog wokth T3 FAAY
Foe ARG dm¥ #A(171.90+76.61
mg/d) 7} A4 (111.10+ 42.84mg/d) BT} F <
Aoz & YeEH(p=0.000).

8. AXEHF L AAW 2xe FAA
Tty #A

BAAA T2 4F AAEA 2 o5 &
A vty FAlE Table 67 o) FoH
gae FAAY FEE FUERST, XEAF
3k @A A2 v &(% IBW), body mass index
(BMD % 3elEd et do] 3RS RAFAL
o (r=0.22~0.32), Gl 53 (r=0.29) ¢} A
(=030 GRAMD FAAL s F
o FEB/AE VAT B8 G2 S $49
cholesterol %+ a8 (r=029) ¥ ZE9
(r=0.30)9} % <o AFAAE RAFUTH ¥
o] HDL-cholesterol =& o]% AlAAZX ¢}
ulekdt & FAAGE BHAF HoUTH

=

=

A4 AT WIRO) ¥& groupo] WTRe] e E¥ Tk Bale 8377 v A5
groupB T} §eH oz Eouh(Fig 1). A e FAAAS AR, FAAY v
AA) BERS o FaA FARAER, 4,
2 ARAAT= 3y, R BRos ANY A4 AXEH
A, 4%, AF, Al o] %A}@'(Table 4) 7 ‘6""17—1]'2*}' r=0.32, r=0.23¢] S1e) A& (B33
w9 BAs AAde YAAD FEE Had
Table 4. Comparison of characteristics of diabetic and nondiabetic subjects
Male Female
Diabetic Nondiabetic ~ P-value Diabetic Nondiabetic  P-value
Number of subejcts 13 24 10 21
Age(yrs) 5426+ 6.24 5385+ 5.82 NS 49.86+ 3.99 50.00+ 3.79 NS
Height(cm) 16941+ 2.91 169.67£ 351 NS 155.83+ 4.81 15569+ 4.49 NS
Body weight(kg) 69.80+ 6.48 69.30+ 6.13 NS 5750+ 540 57.65+ 572 NS
% 1deal body weight 111.01+ 8.30 110.55% 8.20 NS 115.13£ 13.02 115.38+ 11.35 NS
BM1(kg/m?) 2415+ 1.85 2406+ 178 NS 9872+ 2.35 2878+ 2.17 NS

Values are means+ S.D.
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Table 5. Comparison of serum lipids between diabetic and nondiabetic subjects

Diabetic Nondiabetic P-value

Male

Number of subjects 13 24

Total cholesterol(mg/dl) 187.50+ 22.58 185.17+ 27.12 NS

HDL-cholesterol{ mg/dl) 36.31+ 16.98 61.75+ 14.08 0.000

LDL-cholestrol{ mg/d) 110.11% 31.08 96.06+ 25.86 NS

Triglyceride(mg/dl) 192.92+ 111.98 186,79+ 47.51 NS

HDL-C/CHOL 0.20+ 0.10 0.3¢% 0.07 0.000
Female

Number of subjects 10 21

Total cholesterol(mg/dl) 198.90+ 16.05 185.194 26.28 NS

HDL-cholesterol(mg/dl) 37.89+ 14.67 62.291 12.65 0.000

LDL-cholesterol(mg/dl) 122.49+ 36.35 100.69+ 27.33 NS

Triglyceride(mg/dD) 171.90+ 76.61 111.10+ 42.84 0.0212

HDL-C/CHOL 0.20+ 0.09 0.34% 0.07 0.000

Values are means+t 5.D.

HDL-C, HDL-cholesterol 5 CHOL, Total cholesterol
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Table 6. Pearson correlation coefficients of anthropometric parameters with serum lipids in diabetic
subjects

Sex Male Female

Serum lipids 6 CHOL HDLC ‘gt 16 cHoL HpLe Tt
Body weight 0.24 0.19 0.14 0.06 0.16 —0.07 —0.00 0.03
% Ideal body weight 0.29% 032 0.08  —0.12 028" —0.16 —0.04 0.08
BMI{kg/m?) 0.307  031% 0.06  —0.09 0.22% —0.14 —0.08 0.03
BMI(kg/m*) 0307 0.34* —001  —0.16 0.24% —0.16 —0.04 0.03
Circumference
Waist 0.32% 0297 0.11  —0.06 0.26% —0.06 0.00 0.02
Hip 029" 0.24 0.12  —0.1 0.20 —0.01 0.06 0.08
Arm 0.13 0.30% 0.11  —0.06 0.19  —0.00 0.09 0.08
Thigh(upper) 0347 0.22 0.04  —0.09 010 —0.10 0.03 0.06
Thigh(media) 0.24 0.26 0.12  —0.05 0.00 —0.12 0.10 0.16
Calf 0.17 0.15 0.25 0.14 0.92 0.03 0.08 0.06
Circumference ratios
Waist/Hip 0.14 0.15  —0.01  —0.09 0.19 —0.07 —007 —0.05
Waist/Thigh —0.12 0.00 0.06 0.07 0.17 0.07 —0.02 —0.03
Waist/Calf 0.08 009 —019 —0.19 0.03 —0.05 —007 —0.02
Arm/Thigh —0.25 0.12 0.09 0.01 0.12 0.09 0.06 0.24
Central fat 0.32% 024 0.24 0.13 0.28% 001 0.06 0.05
Subscapular 0.367 0.28" 0.17 —0.00 0.06 —0.01 0.22 0.19
Suprailiac 0297 0.6 0.18 0.07 0267 0.10 0.08 0.08
Subcostal 0.20 0.23 0.12  —0.04 0.16 0.13 0.10 0.04
Abdomen 029"  0.29% 0.22 0.09 0.29* —0.10 —0.10 0.00
Peripheral fat 029" 031" 0.27 0.06 0.05 0.00 —0.01 0.04
Forearm 0317 0.8 0.13  —0.02 0.11 0.16 0.10 0.01
Triceps 0.26 030" 028" 0.07 0.08  —0.02 0.03 0.06
Femoral 0.27 0.29% 0.13  —0.03 —0.04 0.05 0.00 —0.01
Calf 0.08 0.19 0387 0.20 0.09 0.00 —0.11 —0.05
Sum of skinfolds 0.32% 095 0.26 0.14 0.18 0.02 0.03 0.02
Central/Peripheral fat 0.09 0.10 0.12 0.16 0.11  —0.01 0.07 0.07
Subscapular/Triceps 0.03 —0.06 —0.16 —0.07 —0.03 0.06 0.287F 0.15
% Body fat 0.41% 008 —0.18 —0.32 0.04 —0.15 =011 —0.14
% Body muscle mass —0.18  0.09 010 —0.16  —0.03 0.06 0.05 —0.00
Body far(kg) ' 0.48% 012  —0.09  —0.20 018 —0.11 —0.10 —0.15
Lean body mass(kg) 0.21 0.11 0.10 0.09 0.20 0.01 0.08 —0.01
Body muslce mass{kg) 0.03 0.17 0.04 —0.05 0.18 0.03 0.06 0.02

*p<0.01 +p<0.05
TG, twriglyceride : CHOL, cholesterol ;3 HDL-C, HDL-cholesterol 5 HDL-C/CHOL,

HDL-cholesterol/Cholestrol ratio
o
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Table 7. Comparison of serum lipids between two groups different in percentage of body fat in diabetic

subjects
Serum lipids Male Female
Low % fat High % fat P-value Low % fat High % far P-value

Number of subjects 29 12 39 15
Triglycerides(mg/d1) 168.32+ 92.70 181,10+ 52.99 NS 150.08+ 69.99 182.54+ 87.17 NS
Cholesterol{ mg/dI) 173.97+26.77 180.42+ 17.12 NS 200.54+ 25.33 190.004 22.28 NS
HDL-cholesterol{ mg/dI) 39.86+ 13.01 31.20+ 9.58 0.0373 43.291+13.35 39.92+ 6.73 NS
HDL-C/Cholesterol 025t 0.08 017+ 0.05 0.0094 022+ 006 022+ 0.05 NS
Values are meant $.D.
Low % fat, subjects in the lowest quartle of % body fat, male : 12.7~18.1, female : 14.0~25.0

High % fat, subjects in the highest quartile of % body fat, male : 21.6~31.3, female > 28.8~38.0
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