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ABSTRACT

Background: Type 2 diabetes is occuring in epidemic proportions worldwide and aging has been defined as one of
the risk factors for the progression to diabetes. High carbohydrates intake increases blood sugar level and obesity
in type 2 diabetes. The purpose of this study was to examine the relationship between carbohydrate intake
and obesity in type 2 diabetes.

Methods: The study subjects were 72 patients (male 27, female 45), who had been diagnosed as type 2 diabetes at
Seoul National University of Bundang Hospital.

Their anthropometric(height, weight, waist and hip circumference), biochemical(fasting blood sugar, postprandial
-2hour blood sugar, HbA ¢, C-peptide, insulin, total cholesterol, triglyceride, HDL-cholesterol, LDL-cholesterol) and
body composition were measured. Dietary data were collected by trained interviewers using three non-consecutive food
records.

Results: The mean age of the subjects was 55.86:+9.30 years, and the mean duration of disease was 1.9+1.72 years.
The mean fasting blood sugar, postprandial-2hour blood sugar and HbAc of the subjects were 151.91+34.65mg/dl,
235.23+£70.74mg/dl and 7.45+1.13%, respectively. There was significant positive correlation of the percent body
fat and hip to carbohydrate intake/kg of body weight in obese males (p<0.05). However, the cotrelation of biochemical
factors to carbohydrate intake was not significantly different in obese and non-obese male. The correlation of
anthropometry to carbohydrate intake/kg of body weight was not significantly different in obese and non-obese females
(p<0.05), and other nutrients. We found significant association between carbohydrate intake and obesity in obese males
among type 2 diabetes. The females in type 2 diabetes were affected by several factors rather than energy nutrient
intake.

Conclusion: In conclusion, the correlation of carbohydrate intake with obesity factor was different in males and
females. Therefore, diabetic educators should individualize diabetes nutrition therapy considering the gender.
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Table 1. Clinical anthropometric parameters of subjects
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Variable Male(n=27) Female(n=45)

obese(n=16) non-obese(n=11) obese(n=22) non-obese(n=23)
Age(yr) 54,75 £ 8.62 53.18 £ 8.96 59.55 £ 8.80 54.26 + 10.35
Duration(yr) 162 + 147 1.51 £0.94 1.53 +£1.52 261 +£226
Ht(cm) 16622 + 79 170.14 + 4.58* 156.74 £ 5.97 158.04 +4.23
Wickg) 73.26 + 6.59 68.83 £ 6.09 67.00 £ 7.20 5775+ 4.52
BMI(kg/m’) 2705 + 1.58 2345+ 0.79* 2726 +2.03 2279 + 1.04
Soft lean mass(kg) 5159+ 6.08 5241729 4141 £ 4.65 37.57 £3.04
Percent body fat(%) 26.81 £ 3.73 2409 +£3.55 33.60 + 3.65 28.72 £2.95
Waist(cm) 93.12 + 3,60 86.67 £ 4.09 89.24 £525 82.15+5.18
Hip(cm) 10043 + 445 95.89 +£3.70 100.26 + 4.20 92.31 +2.59
WHR 0.93 + 0.03 0.90 + 0.03 0.92 + 0.04 0.88 £ 0.02

Mean+SD : meansstandard deviation

* . p<0.05 between same gender (obese vs. non-obese)
BMI : body mass index

WHR : waist-hip ratio
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Table 2, Clinical laboratory parameters of subjects

Varizble Male(n=27) Female(n=45)

obese(n=16) non-obese(n=11) obese(n=22) non-obese(n=23)
FBS(mg/dl) 139.13 + 34.86 161.45 + 49.75 148.71 £ 28.71 160.88 + 30.34
PP2(mg/dl) 214.80 = 57.55 236.40 = 84.72 228.58 + 64.38 262.19 + 75.40
HbA (%) 7.06 £ 0.98 754 +1.79 749 £ 1.05 7.58 +0.88
C-peptide(ug/L) 240 + 0.63 2174042 349 + 148 2,04 +£0.55
Insulin{ulU/ml) 11.57 £ 4.72 11.03 £3.35 14.16 £ 4.66 9.93 +£3.50
Total cholesterol(mg/dl) 194.63 + 40.67 190.82 + 39.71 203.33 + 38.55 196.06 + 36.34
Triglyceride(mg/dl) 145.36 + 65.41 13122 £45.22 141.40 + 5433 113.00 + 59.11
HDL-cholesterol(mg/dl) 51.69 £ 9.39 5527 £ 13.84 59.05 + 1147 60.94 +12.35
LDL-cholesterol(mg/dl) 102.07 + 29.90 95.09 + 36.50 109.10 + 27.42 974113024

Mean+SD : meantstandard deviation

FBS : fasting blood sugar
PP2 : postprandial-2hour blood sugar
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Table 3, Energy nutrients intakes of subjects

. Male(n=27) Female(n=45)
Variable
obese(n=16) non-obese(n=11) obese(n=22) non-obese(n=23)
Calorie(kcal) 199837 + 467.24 1801.82 + 342,37 1922.64 + 458.26 1714.03 + 359.68
Carbohydrate(g) 324.86 £ 79.76 266.90 + 57.95 296.00 + 75.47 250.75 + 56.49*
Protein(g) 7447 + 32.14 83.54 + 2435 82.00 + 30.96 7829 + 22,57
Fat(g) 44.56 + 25.12 4445 £ 1794 45.63 £ 19.38 4421 £ 11.51
Mean+SD : meantstandard deviation
* : p<0.05 between same gender (obese vs. non-obese)
Table 4. Energy nutrients intakes status per kg of body weight
Male(n=27) Female(n=45)
Variable
obese(n=16) non-obese(n=11) obese(n=22) non-obese(n=23)
Calorie(kcal) 2722+ 5.65 27.02 £5.92 29.02 + 8.41 30.13 £ 7.07
Carbohydrate(g) 446 + 1.15 401 £095 445+ 125 442 £ 1.17
Protein(g) 1.00 £ 0.40 125034 1.26 + 0.58 137 + 0.40*
Fat(g) 0.59 £ 0.31 0.67 £0.28 0.69 + 0.31 0.77 + 0.20%*

MeantSD : meansstandard deviation
* : p<0.05 between same gender (obese vs. non-obese)
** : p<0.0] between same gender (obese vs. non-obese)
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Table 5. Correlation of energy nutrients and anthropometric data in males

obese male(n=16)

non-obese male(n=11)

Variables
keal/kg CHO(g)kg  Pro(g)kg Fat(g)kg keal’kg CHO(g)kg  Pro(g)kg Fat(g)’kg
weight(kg) 0.058 -0.325 0.339 0.463 -0.502 -0.514 -0.218 -0.263
BMI(kg/m’) 0.342 0.296 0.109 0.149 -0.517 -0.510 0215 -0.307
soft lean mass(kg) 0.015 027 0.165 0.393 0.024 0.249 <0.175 -0.215
Percent body fat(%) 0.454 0.571* -0.046 -0.165 -0.529 -0.316 0.722 -0.293
waist(cm) -0.007 0.049 -0.027 -0.079 -0.233 -0.366 0.106 -0.008
hip(cm) 0479 0.568* 0214 0.076 -0.381 -0.607 -0.045 0.133
WHR 0.090 0.193 -0.101 -0.087 -0.515 -0.352 -0.589 -0.317
CHO(g)/kg : carbohydrate intakes status per kg of body weight
Pro(g)/kg : protein intakes status per kg of body weight
Fat(g)/kg : fat intakes status per kg of body weight
WHR : waist-hip ratio
* Values are correlation coefficients with p values in brackets if p<0.05
Table 6. Correlation of energy nutrients and anthropometric data in females
obese female(n=22) non-obese female(n=23)
Variables
keal/kg CHO(g)kg  Pro(g)ykg Fat(g)kg keal’kg CHO(g)kg  Pro(g)kg Fat(g)/kg
weight(kg) -0.503* -0.400 -0.480* -0.390 -0.504* 0314 -0.340 -0.426
BMI(kg/m) 0372 -0.430 -0.231 -0.160 0404 -0.486 -0.140 -0.054
soft lean mass(kg) -0.262 -0.140 -0.477* -0.140 -0.469* -0.240 -0.370 -0.437
Percent body fat(%) -0.494* -0.470* -0.294 -0.390 -0.551* -0.250 -0.190 -0.303
waist(cm) -0.121 -0.080 -0.080 -0.250 0.064 0.249 0.034 -0.080
hip(cm) 0.126 -0.070 -0.070 -0.090 -0.125 0.142 -0.150 -0.318
WHR -0.144 -0.410 -0410 0.197 0.085 0.122 0.125 0.015
CHO(g)/kg : carbohydrate intakes status per kg of body weight
Pro(g)/kg : protein intakes status per kg of body weight
Fat(g)/kg : fat intakes status per kg of body weight
WHR : waist-hip ratio
* Values are correlation coefficients with p values in brackets if p<0.05
** Values are correlation coefficients with p values in brackets if p<0.01
Table 7. Correlation of energy nutrients and laboratory data in males
obese male(n=16) non-obese male(n=11)
Variables
kcal/kg CHO(g)kg  Pro(g)ke Fat(g)kg keal’kg CHO(gykg  Pro(g)kg Fat(g)kg
FBS(mg/dl) 0.302 0.394 -0.201 0.060 -0.202 0.204 -0.249 -0.637
PP2(mg/dl) 0.195 -0.024 0.302 0.270 -0.413 -0.090 -0.550 -0.549
HbA (%) 0.464 0.218 0.268 0.430 -0.150 0.203 -0422 -0.439
C-peptide(ug/L) -0.066 0.112 -0.175 -0.204 0.259 0.531 0.340 -0.174
Insulin(ulU/ml) 0.098 -0.006 0.076 0.140 0.407 0.715 -0.010 -0.123
Total cholesterol(mg/dl) -0.353 -0.183 -0.234 -0.283 0.328 0.198 0492 0.170
Triglyceride(mg/dl) 0.338 -0.282 -0.085 -0.157 0.620 0.754 0.644 0.019
HDL-cholesterol(mg/dl) 0.160 0.233 -0.465 -0.026 £.211 -0.643 0.091 0.434
LDL-cholesterol(mg/di) -0.048 -0.038 -0.024 -0.443 0.047 -0.105 0.388 0.032

FBS : fasting blood sugar
PP2 : postprandial-2hour blood sugar
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Table 8, Correlation of energy nutrients and laboratory data in females
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obese female(n=22)

non-obese female(n=23)

Variabls keal’kg CHO(gykg  Pro(g)/kg Fat(g)’kg kealkg CHO(g)kg  Pro(g)ke Fat(g)’kg
FBS(mg/dl) -0.328 -0.390 -0.241 -0.100 -0.358 -0.360 -0.280 0218
PP2(mg/d)) 0.136 -0.150 -0.281 0.073 -0.404 -0.470 -0.510* -0.344
HbA (%) -0.194 -0.320 -0.027 0.013 -0.484* -0.330 -0.470* -0.430
C-peptide(yg/L) 0.489 0.480 0.350 0.139 0.034 0.101 0.050 0.180
Insulin(ulU/mi) 0.091 -0.020 -0.060 0.319 0.102 -0.150 -0.120 0.142
Total cholesterol{mg/dl) 0.128 0.076 0.130 0.138 <0.030 -0.130 0.108 0.076
Triglyceride(mg/dl) -0.035 -0.040 -0.002 -0.030 0.646** 0.679** 0.601* 0.524*
HDL-cholesterol(mg/dl) 0.306 0.328 0.247 0.132 -0.180 -0.330 -0.070 -0.054
LDL-cholesterol(mg/dl) -0.041 -0.090 -0.084 0.090 -0.006 0.049 0.155 0.025

FBS : fasting blood sugar

PP2 : postprandial-2hour blood sugar

* Values are correlation coefficients with p values in brackets if p<0.05
** Values are correlation coefficients with p values in brackets if p<0.01
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