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ABSTRACT

We designed this study to compare the total body fat content and its distribution of diabetics
with those of normal subjects. Skinfold thicknesses at eight sites(subscapular, subcostal, abdo-
men, suprailiac, triceps, forearm, thigh and calf) and body circumferences at five sites(waist,
hip, arm, thigh and calf) were measured on 220 diabetics(82 male, 138 female) and on 160
nondiabetic subjects(male 57, female 103). We matched 92 pairs with diabetics and nondiabetic
control subjects hy sex, age, body weight and height, and made comparisons between two
groups(case-control study).

The results were as follows :

1) There was no significant differcnce in total body fat content of diabetics and control
(male : 2040+ 2.12%, 19.20+ 3.52%, female } 26.46% 253%, 27.01% 2.92%, respectively). Ho-
wever, body muscle mass(%) in diabetic men{33.37+ 4.19% ) was significantly lower than
in nondiabetic men(38.16+ 7.11%).

2) Diabetics, especially women, were characterized by more central body [at than control.
That is, indices of centrality of body {at distribution{subscapular/triceps skinfold . STR, cent-
ral/peripheral fat © CPR) of diabetics were higher than those of control.

3) Body weight, body mass index and % IBW(current body weight X 100/ideal body weight)
had negative correlations with duration of diabetes(r= —0.23~—0.33), but total hody fat con-
tent(%) and indices of body fat distribution, such as STR, CPR, waist/hip girth ratio(WHR),
and waist/thigh girth ratio(WTR), were not related to duration of diabetes.

KEY WORDS  body fat content - body fat distribution * diabetes + skinfold thickness -

body circumference.
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Table 1. Clinical characteristics of total diabetics
Characteristics Male Female P-value

(n=82) (n=138)
Age(yrs) 5240+ 9.89 53.32+ 10,92 NS
Duration of diabetes(yrs) 5.73+ 5.69 618+ 614 NS
Height(cm) 170.02t 5.75 156.50+ 5.24 0.0001
Body weight(kg) 66.92+ 942 58.17+ 8.69 0.0001
% Ideal body weight' 106.25+ 12.83 114.86+ 16.64 0.0001
Body mass index(kg/m)? 2311x 279 2375+ 3.31 NS
Body mass index(kg/m)* 1361+ 1.68 1520+ 223 0.0001
Fasting sugar(mg/dé)* 172.11+ 84.48 183.20+ 66.75 NS
2-hr PP sugar(mg/dé)* 242.46+ 96.60 253214 91.02 NS
Values are Means+ S.D.
1. Ideal body weight(ka)=(Height(cm)-100)X0.9
2. Quetlet index
3. Rohrer index
4. Fasting blood sugar
5. 2-hr postprandial blood sugar
Table 2. Comparison of characteristics of matched diabetic and nondiabetic subjects

Diabetic Nondiabetic P-value

Male
Number of subjects 39 32
Age(yrs) 4919+ 9.25 43.88+ 10.62 NS
Duration of D.M.(yrs) 447+ 3.86 - -
Height(cm) 171.09+ 5.08 171.09+ 5.04 NS
Body weight(kg) 7048+ 6.86 7102+ 6.70 NS
% Ideal body weight 11024+ 8.56 11119+ 9.61 NS
BMI(kg/m’) 2406+ 1.89 2426+ 2.02 NS
BMI(kg/m') 1407+ 115 1420+ 1.32 NS
Female

Number of subjects 60 60
Agelyrs) 49.32+ 837 4898+ 853 NS
Duration of D-M.(yrs) 523+ 527 - -
Height(cm) 156.95+ 4.08 157.92+ 3.77 NS
Body weight(kg) 57.22+ 8.09 53.02+ 7.34 NS
% ldeal hody weight 111.834 15.10 111.69+ 15.39 NS
BMI(kg/m) 2322+ 3.09 23.29:+ 3.04 NS
BMI(kg/m") 14.80x 2.02 1477+ 2.07 NS

Values are Means+ S.D.

*Matched by sex, age, height, body weight and

D.M. . diabetes mellitus
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Table 3. Comparison of circumferences and their ratios of matched diabetic and nondiabetic subjects

Diabetic Nondiabetic P-value
Male

Number of subjects 32 32

Circumference(cm)
Waist 8942+ 5.64 87.14+ 7.26 NS
Hip 9321+ 4.29 94.17x 3.65 N§
Arm 2743+ 195 29.33x 212 0.0004
Thigh(upper) 59.27+ 4.05 57.48+ 448 NS
Thigh(medial) 49.12+ 299 49.06+ 343 NS
Cailf 37.36+ 217 36.79+ 2.82 NS

Circumference ratio
Waist/Hip 0.96+ 0.04 0.92+ 0.03 0.0063
Waist/Thigh(upper) 151+ 0.10 151+ 013 NS
Waist/Calf 239+ 021 2.38+ 0.22 NS
Arm/Thigh 046+ 0.04 051+ 0.05 0.0003

Female

Number of subjects 60 60

Circumference(cm)
Waist 88.32+ 349 34.53+ 9.74 0.0247
Hip 91.62+ 5.81 92.14+ 544 N&
Arm 26.15+ 2.94 26824 3.04 NS
Thigh(upper) 5389+ 4.23 5814+ 4.10 0.0001
Thigh(medial) 4543+ 344 4837+ 3.0 0.0001
Calf 3299+ 261 3324+ 2.59 0.0109

Circumference ratio
Waist/Hip 0.96+ 0.06 092+ 0.04 0.0001
Waist/Thigh(upper) 164+ 0.15 146+ 0.14 0.0001
Waist/Calf 268+ 021 247+ 027 0.0001
Arm/Thigh 0.49% 0.05 046+ 0.04 0.0055

Values are Means+ S.DD,
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Table 4. Comparison of skinfold thickness of matched diabetic and nondiabetic subjects

Diabetic Nondiabetic P-value
Male

Number of subjects 32 32

Skinfold thickness(mm)
Subscapular 20.19+ 5.20 1756+ 5.86 NS
Suprailiac 9.19+ 3.98 884+ 4.13 NS
Subcostal 14.20+ 4.86 1692+ 4.88 0.0293
Abdomen 2520+ 7.05 27.53% 7.39 NS
Forearm 520« 240 473+ 184 NS
Triceps 945+ 2.57 9.77£ 3.06 NS
Femoral 10.78+ 3.53 1122+ 4.30 NS
Calf 594+ 2.04 6.88+ 2.74 NS

Skinfold parameters
Sum of skinfolds(mn) 100.42+ 21.49 10345+ 24.90 NS
Central fat(mm) 17.30+ 3.97 17.71+ 438 NS
Peripheral fat(mm) 7.85+ 1.87 815+ 2.32 NS
Central/Peripheral fat 2.26+ 044 224+ 053 NS
Subscapular/Triceps 224+ 063 187+ 057 0.0177

Female

Number of subjects 60 60

Skinfold thickness(m)
Subscapular 2700+ 9.61 2163+ 7.77 0.0015
Suprailiac 1507+ 6.52 1749+ 5.16 NS
Subcostal 2004+ 7.04 15.13+ 4.90 NS
Abdomen 37,32+ 10.87 34.22+ 7.99 NS
Forearm 6.65+ 2.56 748+ 244 NS
Triceps 1812+ 5.58 18.81+ 538 NS
Femoral 19.20£ 7.20 2394+ 6.18 0.0002
Calf 1111+ 4.99 1494+ 6.18 0.0002

Skinfold parameters
Sum of skinfolds(mm) 15647+ 40.04 153.80+ 32.37 NS
Central [at(mm) 2492+ 697 2216+ 5.10 0.0167
Peripheral fat(mm) 13.86+ 4.23 16.27+ 3.89 0.0017
Central/Peripheral fat 187+ 048 139+ 0.33 0.0001
Subscapular/Triceps 152+ 0.05 120+ 0.05 0.0001

Values are Meanst S.D
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Fig. 1. Comparison of body composition of matched

diabetic and nondiabetic subjects.
*Significant difference between diabetic and nondiabe-
tic subjects (p<C0.05)
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Table 5. Comparison of anthropometric measurements between two groups different in duration of diabe-

tes
Male Female
Duration of diabetes Less than  More than  P-value  Less than  More than  P-value
1yr 11 yr 1yr 11 yr
Number of subjects 8 8 - 11 11 -
Age(yrs) 5413+ 948 5625+ 826 NS 55.82+ 7.60 5618+ 681 NS
Height (cm) 170.00+ 4.11 162.38+ 3.02 0.0004 15591+ 4.93 156.36+ 5.89 NS
Body weight(kg) 67.16+ 9.77 57.25+ 647 00172 6277+ 817 5123+ 7.06 0.0011
% Ideal body weight 106.43+ 12.64 102.44% 14.45 NS 125.16+ 15.86 102.75+ 2250 0.0072
Body mass index(kg/m) 23.19+ 2.81 21.77+ 290 NS 2582+ 314 2113+ 397 0.0031
Body mass index(kg/m) 1362+ 158 1343+ 196 NS 1658+ 213 1360+ 302 00076
Circumference(cm)
Waist 88.04+ 592 8131+ 7.77 0.0379 9489+ 845 86.38+£10.00 0.0226
Hip 89.96+ 591 8638+ 4.63 NS 9586+ 4.52 8866+ 7.31 0.0060
Arm 2699+ 3.72 24.75+ 1.89 NS 27.17+f 254 2397+ 316 0.0078
Thign(upper) 5649+ 4.32 53.76+ 6.5 NS 5645+ 4.79 50.85+ 3.89 0.0036
Thigh(medial) 49.14+ 534 4450+ 4.77 NS 4788+ 4.08 4125+ 518 0.0021
Calf 3537+ 2.77 32.81x 3.00 NS 3433+ 259 29.20+ 244 0.0002
Circumference ratios
Waist/Hip 0.98+ 0.03 094+ 0.06 NS 099+ 006 097+ 0.04 NS
Waist/Thigh{upper) 168+ 036 152+ 0.11 NS 169+ 016 170+ 017 NS
Waist/Calf 238+ 016 248+ 0.14 NS 276+ 021 292+ 034 NS
Arm/Thigh(upper) 048+ 004 047+ 003 NS 048+ 005 047 005 NS

Values are Means+ S.D.
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Male Female
Duration of diabetes Less than  More than  P-value  Less than  More than  P-value
1yr 11 vyr 1yr 11 yr
Number ol subjects 8 8 - 11 11 -
Skinfold thickness -
Sum of skinfolds 87.19+ 3551 8244+ 20.15 NS 181.02+ 26.49 133.00£ 39.86 (.0038
Subscapular 17.63+ 838 1750+ 429 NS 2805+ 438 2232+ 689 0.0168
Suprailiac 663+ 2.00 700+ 335 NS 2068+ 6.05 13.27+ 4.91 0.0025
Subcostal 12.25+ 506 1181 559 NS 2318+ 629 17.00+ 953 0.0450
Abdomen 2394+ 1306 21.75+ 807 NS 40.05+ 9.10 33.40% 10.84 NS
Forearm 406+ 129 419+ 0.80 NS 7.00+ 229 445+ 142 0.0026
Triceps 863+ 370 688t 157 NS 2073+ 4.79 13.73% 447 0.0010
Femoral 931+ 360 994+ 407 NS 2595+ 556 17.09+¢ 836 0.0062
Calf 513+ 198 388+ 064 NS 13.85+ 395 864% 514 0.0092
Central fat 1511+ 643 1452+ 443 NS 2824+ 470 22.03+ 646 0.0131
Peripheral fat 6.69+ 262 609+ 104 NS 1698+ 237 1098+ 4.33 0.0005
Central/Peripheral fat 226+ 046 248+ 075 NS 172+ 023 205+ 058 0.0495
Subscapular/Triceps 210+ 047 265+ 0.79 0.0490 144+ 045 1.66+ 0.39 NS
% Body fat 1963+ 167 1981+ 292 NS 2746+ 296 2674+ 390 NS
% Body muscle 3408+ 605 3274+ 219 NS 2664+ 444 2978+ 439 NS

Values are Means+ S.D.
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Table 7. Pearson correlation coefficients of anthropometric measurements with durarion of diabetes

Sex Male  Female Sex Male  Female
Age 0.28* 0.29** Skinfold
Height —023" —013 Subscapular —0.03 - 0.23*
Body weight —0.31* —0.33** Suprailiac 0.07 —0.11
% Ideal body weight —0.19 '—0.24* Subcostal —0.08 —0.20"
BMI (kg /m) —0.23" —0.28* Abdomen —0.08 —0.08
BMI(kg/m') ~0.16 —0.23* Forearm —012  —028*
Circumfernece Triceps —0.12 —0.31**
Waist —-024*  —0.16 Femoral —0.06 —0.23*
Hip —0.22 —0.209* Calf —028° —0.30*
Arm —0.26%  —0.25* Skinfold parameter
Thigh(upper) —0.19 —0.32%* Sum of skinfolds —=0.11 —0.25*
Thigh(medial) —0.26" —0.41™ Central fat —0.06 —0.14
Calf —0.31* —0.45%* Peripheral fat —0.18 —0.33**
Circumference ratios CPR 0.15 0.32%*
Waist/Hip -0.12 0.07 STR 0.15 0.19"
" Waist/Thigh(upper) —=0.01 0.17 Body composition
Waist/Calf 0.09 0.26* % Body fat —0.07 =0.08
Waist/Thigh(upper) -0.06 0.02 % Body muscle -0.07 0.11

CPR : central fat/peripheral fat, STR : subscapular/triceps

+p<0.05, *p<0.01, **p=<C0.001
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