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ABSTRACT

This study was an attempt to compare the energy, nutrient intake, blood lipids, and body fat distri-
bution of diabetics with those of normal control subjects. Daily energy and nutrient intake were
measured by convenient method. The following anthropometric measurements were made on all
participants: weight, height, and waist and hip circumference. We matched 31 pairs with diabetics
and nondiabetic control subjects by sex, age, body weight and height, and made comparisons between
two groups to observe the effect of diabetes in lipid profiles. Also the effect of exercise in diabetes
was investigated. The results obtained were as follows:

1. The average of daily energy intake of diabetics was 1,927 kcal and that of nondiabetics was 2,159

kcal. Percentage of energy in diabetics is that carbohydrate: protein: fat = 69:13:18.

2. When diabetics were divided into obese and nonobese group according to RBW, 33% of diabetics
were obese and energy intake was not significantly different between the two groups, but
VLDL-cholesterol concentration was significantly higher in the obese group.

3. Energy intake, BMI, RBW and total cholesterol level of upper obesity group were significantly
higher than those of lower body obesity group in male diabetic subjects.

4. When matching 31 pairs of diabetics and nondiabetics according to sex, age, body weight and
height, triglyceride concentration and WHR of diabetics were measured to be significantly higher
than those of nondiabetics.

5. Although energy intake was not significantly different between exercise and nonexercise groups,
triglyceride, blood glucose, RBW, BMI were significantly lower in the exercise group than the
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nonexercise group in diabetics.
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6. BMI and RBW were not correlated with cholesterol or triglyceride, but WHR correlated signifi-

cantly with both cholesterol and triglyceride.

In conclusion, diabetics had higher triglyceride concentration and WHR than nondiabetics, WHR
may be better than BMI or RBW for predicting alteration in lipid profile and exercise seems beneficial

for controlling blood glucose and lipids in diabetics.

Key words: Nutrient intake, Blood lipids, Body fat, Diabetics.
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Table 1. Anthropometric measurements and clinical characteristics of total subjects

Diabetics Nondiabetics P
(N==330) (N=85) value
Mean + SD Mean + SD

Age(Yr) 57.0 = 938 45.1 + 113 x4y
Body weight (kg) 62.0 + 87 61.0 + 96 NS
Height (cm) 161.0 £ 83 161.8 + 83 NS
Waist(cm) 86.6 = 12.2 827 + 91 *
Hip(cm) 929 + 52 93.7 + 7.8 NS
WHRY 091 =+ 0.12 0.86 = 0.07 *
RBW? 113.8 = 14.2 110.6 =+ 16.1 NS
BMI?Y 239 = 27 233 + 3.2 NS
Systolic pressure(mmHg) 126.8 + 189 120.6 * 17.2 *
Diastolic pressure(mmHg) 793 + 13.0 74.0 *+ 156 *
Fasting blood glucose(mg /dl) 158.8 + 453 90.8 x 15.1 *

U Waist /hip circumference ratio

2 Relative body weight=(Body weight (kg) /Ideal body weight) x 100

3 Body mass index=Body weight(kg) /Height (m?)

4= . gignificantly different at p value 0.001
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Table 2. Comparison of average nutrient intake in diabetics and nondiabetics

Dlabetlcs(N 330) Nondiabetics (N=85) P
Nutrient Mean + SD Mean + SD value
Energy(kcal) 1,927.0 = 584.0 2,159.0 + 571.0 D
Protein(g) 64.7 + 199 70.1 = 18.3 *
Fat(g) 37.0 = 150 449 * 182 1)
Carbohydrate(g) 334.0 £ 118.0 368.0 = 95.0 *
Fe(mg) 16.2 =+ 3.9 175 =+ 4.8 *
Ca(mg) 761.0 =+ 192.0 831.0 £ 245.0 *
Vitamin A(RE) 1,465.0 =+ 435.0 1,594.0 =+ 597.0 *
Vitamin Bi{mg) 1.3 + 0.36 1.4 £ 0.33 *>*
Vitamin Bz(mg) 1.3 = 0.32 14 = 0.41 *
Niacin{mg) 204 =+ 6.5 23.0 =+ 5.7 >
Vitamin C(mg) 60.0 = 197 640 = 24.9 NS
U+ significantly different at p value 0.05
2 = - significantly different at p value 0.001
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Table 3. Comparison of clinical characteristics based on RBW in diabetics
Nonobese! Obese?
Variable (N=221) ~N=109 T
Mean * SD Mean =+ SD
Age(Yr) 56.2 + 84 58.6 + 8.4 *9
Height(cm) 163.1 + 4.7 156.7 + 5.5 )
Body weight(kg) 60.0 *+ 4.8 66.1 + 67 -
Past highest body weight(kg) 677 + 6.8 71.2 = 7.3 *
Waist(cm) 842 + 88 915 + 9.4 »
Hip{cm) 91.0 = 3.3 9%.6 += 51 -
WHR 090 = 0.09 093 + 0.09 NS
BMI 225 = 1.0 268 + 14 >
Systolic pressure(mmHg) 127.0 = 21.2 126.0 + 1838 NS
Diastolic pressure{(mmHg) 80.1 = 139 77.9 + 131 NS
Fasting blood glucose(mg /dl) 159.0 + 41.0 158.0 + 39.5 NS
Postprandial blood glucose(mg /d) 236.0 = 71.2 243.0 + 604 NS
Energy mtake(kca /day 1995.0 + 493.0 1872.0 + 594.0 NS
(N=23) (N 11)

GOT 193 = 6.2 241 £ 6.0 NS
GPT 180 = 7.0 26.6 = 6.2 *
Total cholesterol (mg /dl) 2279 + 305 226.9 £ 331 NS
TG(mg /dl) 156.0 =+ 69.6 179.4 + 383 NS
HDL-cholesteriol (mg /dl) 440 = 6.0 418 + 27 NS
L.D)L-cholesterol(mg /dl) 318.9 + 146.9 411.0 & 258.0 NS
VLDL cholesterol(mg /dl) 109.3 = 574 299.7 = 941 *

v Be]ow 120 of relative body wexght

2 Abave 120 of relative body weight

3 = . significantly different at p value 0.05

b = significantly different at p value 0.001
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Table 4. Comparison of clinical characteristics based on WHR in male diabetics

Upper body Lower body
obesity ! obesity 2’ P
(N=104) (N=71) value
Mean =+ SD Mean =+ SD
Age(Yr) 55.9 =+ 9.98 53.1 =+ 10.05 NS
Height (cm) 167.2 5.76 167.0 = 5.56 NS
Body weight (kg) 67.4 =+ 8.61 62.1 =+ 7.66 **
Waist (cm) 90.4 =+ 11.02 79.6 =+ 6.07 il
Hip(cm) 928 =* 4.72 91.3 =+ 4.75 * 3
RBW 111.6 =#* 11.65 103.2 =+ 11.28 -4
BMI 241 =+ 2.48 22.3 =* 2.40 -
Systolic pressure(mmHg) 128.1 +  18.75 122.1 +  15.47 *
Diastolic pressure(mmHg) 80.6 =+ 13.28 775 £ 14.34 NS
Fasting blod glucose(mg /dl) 1576 + 41.76 158.2 + 50.80 NS
Postprandial blood glucose(mg /dl) 2371 £ 68.72 2345 + 8267 NS
Energy intake(kcal /day) 2200.2 = 713.21 1963.7 £ 579.45 *
(N=17) (N==11)
GOT 21.5 =+ 8.61 20.0 =+ 5.29 NS
GPT 21.1 + 6.52 18.0 =+ 7.02 NS
Total cholesterol (mg /dl) 235.5 + 3297 2064 * 21.67 *
Triglyceride{mg /dl) 1644 + 63.04 133.0 + 51.18 NS
HDL-cholesterol (mg /dl} 41.9 + 6.73 475 = 7.33 NS
LDL-cholesterol(mg /dl) 363.2 + 243.94 308.1 * 159.70 NS
VLDI.-cholesterol {(mg /dl) 124. 0 +  99.93 125.6 £ 106.61 NS
Y Above 0,90 of WHR
2 Below 0.90 of WHR
3=+ significantly different at p value 0.05
1= significantly different at p value 0.001
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Table 5. Clinical characteristics of diabetics and nondiabetics who were adjusted with sex, age, height and

body weight
Diabetics Nondiabetics P
(N=31) (N==31) value
Mean + SD Mean + SD
Body weight (kg) 60.0 = 8.17 64.0 = 8.53 NS
WHR 0.91 £ 0.061 0.87 £ 0.063 *
RBW 108.9 =+ 14.47 108.3 £ 15.56 NS
BMI 232 = 277 233 = 3.14 NS
Svstolic pressure{mmHg) 130.0 x= 16.73 123.0 £ 19.65 NS
F. blood glucose(mg /dl) 168.1 =+ 42.76 95.4 + 19.98 -
GOT 205 = 731 254 + 3.02 D
GPT 203 = 7.01 222 + 276 NS
Cholesterol{mg /dI) 2276 + 33.13 210.9 =+ 44.53 NS
Triglyceride (mg /dl) 162.0 %= 65.31 79.5 %= 30.81 *2
HDL-cholesterol{mg /dl) 43.6 £ 681 364 = 471 =
Cholesterol /HDL 527 £+ 121 592 £ 145 NS
Cholesterol / kg 373 £ 0.80 3.90 £ 0.95 NS
1M # - significantly different at p value 0.05
2 = significantly different at p value 0.001
Table 6. Effect of exercise on each variable in diabetics
) Exercise P
Variable Yes (N=159) No (N=171) value
Mean #* SD Mean + SD
Age(Yr) 576 + 11.3 5.5 + 85 NS
Height(cm) 1624 £+ 8.3 159.7 £+ 4.7 * 1
Body weight(kg) 61.9 + 8.3 62.1 + 74 NS
Waist{cm) 85.9 = 6.7 87.3 = 7.1 NS
Hip(cm) 925 = 54 933 £ 4.4 NS
WHR 0.89 =+ 0.05 0.90 = 0.07 NS
RBW 111.1 = 138 116.4 + 9.7 =
BMI 235 £ 25 243 = 2.1 *
Systolic pressure(mmHg) 126.7 + 17.9 126.9 + 16.0 NS
Diastolic pressure(mmHg) 79.1 + 10.0 79.6 = 11.0 NS
Fasting blood glucose (mg /dl) 154.7 = 46.1 162.6 + 31.3 NS
Postprandial bioed glucose (mg /dl) 2250 = 77.9 250.4 + 47.0 - 2)
GOT 209 = 7.3 203 + 7.6 NS
GPT 19.1 £ 17.2 213 = 6.9 NS
Total cholesterol(mg /dl) 219.3 + 34.7 2349 + 303 NS
Triglyceride (mg /dl) 134.1 + 61.7 188.2 =+ 58.7 *
HDIL-cholesterol{mg /dl) 440 £ 6.5 431 + 73 NS
LDL-cholesterol(mg /dl) 208 + 231 379+ 197 NS
VLDL-cholesterol(mg /dl) 120 + 104 152 £ 110 NS
Energy intake(Kcal /day) 1955 + 607 1902 + 431 NS

U significantly different at p value 0.05

) e

: significantly different at p value 0.001
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0.43*
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0.02
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2 = significantly different at p value (0.001
¥ Chol : Total cholesterol

¥ LDL : LDL-cholesterol

% HDL : HDL-cholesterol

& VLDL : VLDL-cholesterol
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