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ABSTRACT

The objective of this study was to investigate nutritional status of middle aged Korean men exhibiting impaired glucose tolerance
(IGT) and identify the risk factors related to IGT. Data were collected from 163 men with a fasting blood glucose level from 115 to
139mg/dl(high blood glucose group: HBG) and 170 men with a normal fasting blood glucose level(control) aged from 40 to 59
years in both groups. Weight, body mass index(BMI) and percent body fat were significantly higher in high blood glucose(HBG)
group than those of control group. Age, weight, BMI, percent body fat were positively related to blood glucose. There were no
differences in exercise, smoking and family history of diabetes between two groups. Frequency of fast eating and overeating of HBG
were higher than those of control group but frequency of sweet snacks intake of HBG was lower than that of control group. There
was no difference in daily total energy intake in two groups. Total and supper energy intakes were positively associated with blood
glucose. Percent energy intake of alcohol was significantly higher in HBG group and positively related to blood glucose, however
there were no difference in daily intake of nutrients in two groups. Alcohol intake was positively related to BMI, but after adjusting
BMI, there was no correlation between alcohol intake and blood glucose. Serum total cholesterol and triglyceride were significantly
higher in HBG group than those of control group. Serum total cholesterol and triglyceride were positively related to blood glucose
and high density lipoprotein cholesterol was negatively associated with blood glucose. After adjusting BMI, serum triglyceride was
positively related to blood glucose. In conclusion, weight, BMI, percent body fat and blood total cholesterol, low density
lipoprotein cholesterol and triglyceride levels were positively related to blood glucose level of middle aged Korean men exhibiting
impaired glucose tolerance. Their eating habits exhibited higher frequency of overeating, fast eating, high energy intakes of supper.
(Korean J Nutrition 33(1) : 59~67, 2000)
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Table 1. Age distribution of controls and high blood glucose(HBG) subjects

Agelyears) Controls(n = 170) HBG"(n = 163) Total(%)n = 333) p-value”
40-49 100 185(55.6) 0.22
50-59 70 148(44.4)

1) High blood glucose: Blood glucose levels were between 115~ 139mg/d! in the group

2) Controls and HBG were analyzed statistically by t-test



Table 2. Education level of subjects in controls and HBG

Type Controls HBG" Total(%) pvalue?

(n=170) (n=163) (h = 333)

No school 1 1 2( 0.6) 097

Elimentary 4 4 8( 2.4)

Middle 11 7 18( 5.4)

High 31 31 62(18.6)

College 88 83 171(51.4)

Graduate school 35 37 72(21.6)

1) High blood glucose: Blood glucose levels were between 115 -
139mg/dl in the group
2) Controls and HBG were analyzed statistically by t-test

Table 3. Age and Anthropometric measurement in the controls and
HBG

Variables Controls HBG" p-value”
Age(years) 48.5 + 5.8 492 + 5.1 0.20
Body weightke) 687 + 90 720+ 89  0.0007
Height(cm) 1700 + 54 1700 £ 54 1.0
BMI(kg/mz) 237 £ 26 249 + 2.7 0.0001
Percent body fat(%) 216 = 60 241 £ 5.8 0.0001

HEEREBEERE 33(D: 5967, 2000/61

Table 5. Heaith related behaviors and family history of diabetes in
controls and HBG

Controls(%) HBG"(%)

(=170 (=163 PYalue’
Regular exercise”
Yes 132(79.0) 134(84.3) 0.22
No 35(21.0) 25(15.7)
Smoking
Yes 74(43.5) 63(38.9) 0.66
Quit 65(38.2) 65(40.1)
Never 31(18.2) 34(21.0)
Alcohol drinking
Yes 140(82.4) 148(90.8) 0.04
Quit 8( 4.7) 7{ 4.3)
Never 22(12.9) 8( 4.9)
Family history of diabetes”
Yes 15( 8.8) 20(12.3) 0.31
No 155(91.2) 143(87.7)

1) High blood glucose: Blood glucose levels were between 115 -
139mg/dl in the group

2) Controls and HBG were analyzed statistically by t-test

3) Mean + SD

Table 4. Pearson's correlation coefficient between age, anthropo-
metric characteristics and blood glucose of subjects

Variables Subjects(n = 333)
Agel(years) 0.128*
Body weighttkg) 0.249**+
Height{cm) 0.015
BMi(kg/m?) 0.282++*
Percent body fat(%) 0.261***

*p < 0.05, *p < 0.01, *p < 0.001
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1) High blood glucose: Blood glucose levels were between 115 -
139mg/d| in the group

2) Controls and HBG were analyzed statistically by t-test

3) Regular exercise have done more than once a month

4) Family history of diabetes were included father or mother or bro-
ther or sister
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Table 6. Frequency of alcohol intake of subjects in controls and
HBG

Table 8. Eating habits of HBG and controls assessed by scoring sys-
tem

Controls(%) HBG"(%)

Controls HBG"

(n=139)  (n =145} p-value” (n = 170) (n = 163) p-value”
Less than 1/month 15(10.8) 8( 5.5) 0.15 Regularity of meal time  2.46 = 0.89™ 2.52 + 0.86 0.51
2 - 3/month 27(19.4) 31(21.4) Breakfast 267 £ 063 262 + 068 048
1 - 2/week 55(39.6) 43(29.7) Overeating 2.07 £ 057 191 £ 054 0.01

3 - 4fweek 24(17.3) 38(26.2) Eating speed 157 £ 090 138 + 0.79 0.048
5 — 6/week 8( 5.8) 11( 7.6) Eating out 1.51 £ 056 152 +£ 051 096
Every day 10( 7.2} 14( 9.7) Sweet snacks 223 £ 065 238 £ 061 0.04
1) High blood glucose: Blood glucose levels were between 115 - Salty foods 198 + 066 188 + 065 0.4
;;gr:rét/g)lléna;h; I-gig’épwere analyzed statistically by t-test High-fat meat 1-86 £050 183 £053 053
Instant foods 244 £ 053 246 £ 055 0.66

Table 7. Amount of alcohol intake by converting alcohol content to
Soju strength

Controls(%)  HBG"(%) »
n=137) (=145 Pale
Less than 1 glass 12( 8.8) 10( 6.9) 0.59
1/2 bottle 55(40.2) 54(37.2)
1 bottle 57(41.6) 60(41.4)
More than 2 bottles 13( 9.5) 21(14.5)

1) High blood glucose: Blood glucose levels were between 115~
139mg/d! in the group

2) Controls and HBG were analyzed statistically by t-test

3) As the values are higher, eating habits are more desirable. 3 =
desirable habit, 1 = not desirable habit

4) Mean £ SD

Table 9. Mean daily intake of energy of subjects from three meals
and snack

1) High blood glucose: Blood glucose levels were between 115~
139mg/dl in the group

2) Controls and HBG were analyzed statistically by t-test
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Controls HBG"

(h = 170) (=163 Palue’
Total energy(kcal/day) 2234.7 + 621.9” 2345.6 + 748.6 0.14
Breakfast(kcal/day) 389.7 + 2143 387.6 + 226.1 093
Lunch(kcal/day) 585.7 £ 206.8 6142 + 2111 0.21
Supper(kcal/day) 10089 + 524.6 1109.1 + 6149 0.11
Snackikcal/day) 250.6 + 215.7 2349 + 1943 0.49

Table 10. Pearson's correlation coefficients between daily energy in-
take and blood glucose of controls and HBG subjects

Variable Subjects(n = 333)
Total energy(kcal/day) 0.114*
Breakfast(kcal/day) 0.014
Lunch(kcal/day) 0.079
Dinner(kcal/day) 0.114*
Snack(kcal/day) ~-0.029

*p < 0.05, **p < 0.01, ***p < 0.001
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Table 11. Mean daily percent energy intake of macronutrient and
alcohol of subjects

WmEE RS G 33(D:59~67, 2000/63

Table 14. Pearson’s correlation coefficients between blood glucose
and daily intake of nutrients of the subjects

Controls HBG" 2

(n = 170) (=163 PYale
Carbohydrate(%) 499 + 137" 469 + 137 0.048
Protein(%) 178+ 44 176+ 43 060
Fat(%) 193+ 75 192+ 83 096
Alcohol(%) 117 £151 149 + 157  0.06

1) High blood glucose: Blood glucose levels were between 115 —
139mg/dl in the group

2) Controls and HBG were analyzed statistically by t-test

3) Mean £ SD

Table 12. Pearson's correlation coefficients between daily percent
energy intake of macronutrient and alcohol and blood glucose of co-
ntrols and HBG subjects

Variable Subjects(n = 333)
Carbohydrate(%) ~0.155%*
Protein(%) -0.014
Fat(%) 0.003
Alcohol(%) 0.141**

*» < 0.05, *p < 0.01, **p < 0.001

Table 13. Mean daily intake of nutrients in controls and HBG

Nutrients Controls HBG"
(n = 170) (n = 163)
Carbohydrate(g) 266.8 + 72.97 2608 + 71.7
Protein(g) 98.3 £ 32.2 100.3 £ 309
Fat(g) 48.5 = 26.6 51.2 + 333
Calcium(mg) 656.7 + 334.4 693.2 £ 277.6
lron(mg) 169 + 8.2 175+ 63
Vitamin A(R.E.) 814.7 + 808.3 955.6 + 952.2
Vitamin B,(mg) 1.5+ 08 15+ 09
Vitamin B,(mg) 1.7 £ 09 1.7+ 0.6
Vitamin C(mg) 1399 + 95.7 151.2 £ 874
Niacin(mg) 233 £ 101 233+ 89
Alcohol(g) 447 + 638 585+ 719

1) High blood glucose: Blood glucose levels were between 115 -
139mg/dl in the group
2) Mean + SD
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Nutrients Subjects"(n = 333)
Carbohydrate(g) -0.049
Protein(g) 0.068
Fat(g) 0.065
Calcium(mg) 0.121*
Iron(mg) © 0.049
Vitamin ARR.E.) -0.103
Vitamin Bs(mg) 0.016
Vitamin Ba(mg) 0.044
Vitamin C(mg) 0.073
Niacin{mg) 0.032
Cholesterol(mg) 0.033
Alcohol(g) 0.133*

1) Pearson's correlation coefficients between daily intake of nutri-
ents and blood glucose at *p < 0.05, **p < 0.01, **p < 0.001
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Table 15. Plasma lipids and glucose levels of controls and HBG

d el Gy 8F A

Control(n = 170) HBG"(h = 163) p-value?
Total cholesterol(mg/dl) 197.2 + 3217 208.7 + 33.1 0.0014
HDL-cholesterol*(mg/dl) 492 + 114 476 + 111 0.20
LDL-cholesterol”{mg/dl) 118.2 + 28.8 122.5 + 300 0.18
Triglyceride{mg/dl) 148.7 £ 77.1 192.8 + 99.6 0.0001
Glucose(mg/dl) 973 £ 85 1225+ 69 0.0001

1) High blood glucose: Blood glucose levels were between 115 — 139mg/d! in the group

2) Controls and HBG were analyzed statistically by t-test
4) High density lipoprotein cholesterol

Table 16. Pearson's correlation coefficients between plasma lipids
and blood glucose of controls and HBG

3) Mean + SD
5) Low density lipoprotein cholesterol

Table 17. Pearson's correlation coefficients between plasma lipids
and blood glucose after adjusted BMI of controls and HBG

Subjects"(n = 333) Subjects”(n = 333)
Total cholesterolimg/dl) 0.132* Total cholesterol(mg/dl) 0.107
HDL cholesterof(mg/dl) -0.135*% HDL cholesterol*(mg/dI} 0.074
LDL-cholesterol™img/d}) 0.044 LDL-cholesterol™(mg/d}) 0.032
Triglyceride(mg/dl) 0.252%+ Triglyceride(mg/dl) 0.190***

1) Pearson's correlation coefficients between plasma lipids and bl-
ood glucose at *p < 0.05, **p < 0.01, ***p < 0.001

2) High density lipoprotein cholesterol

3) Low density lipoprotein cholesterol
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1) Adjusted BMI, correlation coefficients of blood glucose and plasma
lipids of controls and HBG at *p < 0.05, **p < 0.01, ***p < 0.001
2) High density lipoprotein cholesterol

3) Low density lipoprotein cholesterol
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