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Consumption of Dairy Foods and Risk of Pre-Diabetes in Subjects
that Visited Health Examination Center in Gwangju

Kyoung Yun Kiml’Z, Jung Mi Yunl, and Soo Jin Yang3

]Department of Food and Nutrition, Chonnam National University
?Sun Han Hospital in Gwangju
JDepartment of Food and Nutrition, Seoul Women’s University

ABSTRACT The prevalence of diabetes is increasing worldwide, particularly in Asian regions such as Korea. It
is estimated that the number of diabetic patients will exceed 5 million by 2030 and that about 30% of people with
diabetes are unaware of their condition. A comparative analysis was conducted to determine the relationship between
dairy food intake and pre-diabetes risk factors in subjects that visited the health examination center of Sunhan Hospital,
Republic of Korea. Subjects were classified into two groups according to fasting blood glucose concentrations: 1)
normal (fasting blood glucose <100 mg/dL, n=57) and 2) pre-diabetes (100 mg/dL< fasting blood glucose <125 mg/dL,
n=56). Total dairy food intake tended to be lower in females and subjects with pre-diabetes compared with males
and normal subjects, respectively; however, differences between groups were not significant due to a wide range of
variations. HbAlc, systolic and diastolic blood pressures were significantly associated with the prevalence of
pre-diabetes. Odds ratios for pre-diabetes were significantly reduced per incremental increases in dairy food intakes
after adjusting for confounding factors. Findings in the current study suggest that appropriate intake of dairy foods
may need to be considered for the prevention of pre-diabetes.
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Table 1. General characteristics of subjects
Total (n=113) Male (n=73) Female (n=40) P-value
Age (year) 45.549.6 45.849.5 44.9+10.0 0.619
WC (cm) 83.0+10.0 86.3+7.4 76.5+11.4 0.000
BMI (kg/m?) 24.6+3.8 25.343.2 23.444.3 0.008
SBP (mmHg) 125.0£16.0 128.7+15.2 118.2+14.8 0.001
DBP (mmHg) 79.0+£10.0 81.9£9.8 75.1£9.3 0.001
FBG (mg/dL) 98.0£10.0 99.449.9 95.34£9.9 0.037
HbAlc (%) 5.4+0.3 5.4+0.3 5.4+0.3 0.400
Hemoglobin (g/dL) 14.8+1.6 15.6+1.2 13.3£1.2 0.000
TG (mg/dL) 131.0+£97.0 154.8+109.2 87.1+41.7 0.000
Total cholesterol (mg/dL) 173.0£32.0 174.2430.1 169.4+35.3 0.450
LDL cholesterol (mg/dL) 91.0+£29.0 94.0+30.3 87.0+£26.5 0.224
HDL cholesterol (mg/dL) 53.0+12.0 48.9+£8.6 61.2+14.5 0.000
Creatinine (mg/dL) 0.8+0.2 0.9+0.1 0.6+0.1 0.000
GFR (mL/min/1.73 m?) 105.0+19.0 101.0+14.1 111.7425.1 0.016
AST (IU/L) 24.0+11.0 25.8+11.6 20.8+8.9 0.013
ALT (IU/L) 28.0+23.0 31.5+24.8 20.6+18.4 0.016
yGTP (IU/L) 35.0+£36.0 44.6+41.2 18.1£10.2 0.000
Dietary intakes
Total energy (kcal/d) 1,625.5+413.1 1,634.0+451.0 1,609.0+337.9 0.764
Energy from dairy foods (kcal/d) 70.3£105.0 76.2+122.7 59.7+63.2 0.429
Weights of dairy foods (g/d) 83.9+130.9 86.2+146.9 79.6+99.2 0.799

P-values were obtained from independent z-test. A value of P<0.05 was accepted as significant.

Data are expressed as mean+SD.

WC, waist circumference; BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure; FBG, fasting blood
glucose; TG, triglyceride; GFR, glomerular filtration rate; AST, aspartate aminotransferase; ALT, alanine aminotransferase; yGTP,

y-glutamyl transpeptidase.
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0.017) 3= I 93o] Aoz F7teqint. o|¢t
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Table 2. Subjects characteristics according to the presence of pre-diabetes

Total (n=113) Normal (n=57) Pre-diabetes (n=56) P-value
Age (year) (%) 45.549.6 44.449.9 46.6+9.2 0.207
WC (cm) 83.0+10.0 81.549.3 84.1+£10.9 0.162
BMI (kg/m’) 24.6+3.8 24.54+3.4 24.8+4.2 0.601
SBP (mmHg) 125.0£16.0 122.8+13.6 127.3+17.7 0.133
DBP (mmHg) 79.0£10.0 78.04£9.6 80.1+10.6 0.145
FBG (mg/dL) 98.0+£10.0 90.6+6.3 105.5+7.2 0.000
HbAlc (%) 5.4+0.3 5.3+0.3 5.6+0.3 0.000
Hemoglobin (g/dL) 14.8+1.6 14.5£1.6 15.0£1.6 0.123
TG (mg/dL) 131.0£97.0 122.3492.0 139.6+101.1 0.344
Total cholesterol (mg/dL) 173.0£32.0 165.0+£32.9 180.0+29.3 0.011
LDL cholesterol (mg/dL) 91.0+£29.0 87.0+£31.5 96.0+£25.9 0.103
HDL cholesterol (mg/dL) 53.0+12 53.3+13.8 53.1£11.0 0.930
Creatinine (mg/dL) 0.8+0.2 0.8+0.2 0.8+0.2 0.232
GFR (mL/min/1.73 m?) 105.0£19.0 107.2421.5 102.4+16.8 0.191
AST (IU/L) 24.0£11.0 23.0+£10.8 25.1£11.1 0.311
ALT (IU/L) 28.0+£23.0 27.54+26.3 27.8+£20.0 0.947
yGTP (IU/L) 35.0+£36.0 32.0+£34.6 38.4+37.3 0.350
Dietary intakes
Total energy (kcal/d) 1,625.5+413.1 1,631.4+368.6 1,619.5+61.1 0.880
Energy from dairy foods (kcal/d) 70.3+105.0 77.7+£109.3 62.8+101.9 0.455
Weights of dairy foods (g/d) 83.9+130.9 97.6+140.7 70.0+121.2 0.265

P-values were obtained from independent z-test. A value of P<0.05 was accepted as significant.

Data are expressed as mean+SD.
Abbreviations: See the Table 1.
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Table 3. Subjects characteristics according to adjusted dairy foods intake in pre-diabetes

Pre-diabetes

Total Low (n=30) High (n=26) P-value
WC (cm) 83.6+11.1 84.3+11.2 82.9+11.1 0.645
BMI (kg/m’) 24.6+4.2 25.0+3.9 24.3+4.6 0.538
SBP (mmHg) 127.4+17.6 128.6+£19.0 125.9+16.1 0.576
DBP (mmHg) 80.5+10.4 81.9+10.9 78.9+9.8 0.279
HbAlc (%) 5.5+0.324 5.5+0.4 5.6+0.3 0.761
TG (mg/dL) 136.7+102.1 121.6+78.7 154.2+123.1 0.236
Total cholesterol (mg/dL) 178.8+29.9 176.7+36.9 181.2+19.4 0.567
LDL cholesterol (mg/dL) 94.7+£25.8 95.1+£28.6 94.2+22.7 0.905
HDL cholesterol (mg/dL) 53.6+12.1 52.9+13.4 54.4+10.6 0.650
Total energy (kcal/d) 1,619.5+457.3 1,574.5+528.1 1,671.5+362.4 0.434

Subjects were classified by median cut point (21.9 g/1,000 kcal) of adjusted dairy foods intake.
P-values were obtained from independent #-test. A value of P<0.05 was accepted as significant. Data are mean+SD.

Abbreviations: See the Table 1.

Table 4. Association analysis between diabetes risk factors and the prevalence of pre-diabetes

Model 1"

Model 2

Model 3 Model 4

OR (95% CI)”
P-value”

HbAlc (%)

64.061

(9.199 ~446.135)

433.181

(23.509 ~7,981.000)

452.197

(24.459~8,360.300)

447.266

(24.387~8,202.910)

0.000 0.000 0.000 0.000

WC (cm) 0.992 0.977 0.948 0.947
(0.931~1.057) (0.914~1.044) (0.833~1.079) (0.831~1.078)

0.800 0.489 0.416 0.409

SBP (mmHg) 1.023 1.088 1.091 1.092
(0.970~1.079) (1.014~1.168) (1.015~1.171) (1.016~1.174)

0.402 0.019 0.017 0.017

DBP (mmHg) 0.968 0.890 0.881 0.879
(0.892~1.050) (0.800~0.990) (0.787~0.987) (0.783~0.988)

0.433 0.032 0.029 0.030

TG (mg/dL) 1.001 1.004 1.004 1.004
(0.994~1.008) (0.996~1.013) (0.996~1.013) (0.996~1.013)

0.850 0.335 0.320 0.311

LDL cholesterol (mg/dL) 1.009 1.018 1.018 1.018
(0.992~1.027) (0.996 ~ 1.040) (0.996 ~ 1.040) (0.996~1.041)

0.294 0.105 0.106 0.104

HDL cholesterol (mg/dL) 1.023 1.041 1.044 1.044
(0.975~1.073) (0.985~1.101) (0.987~1.104) (0.987~1.14)

0.355 0.151 0.137 0.135

"Model 1: unadjusted, Model 2: adjusted for age and sex, Model 3: adjusted for age, sex, and body mass index, Model 4: adjusted

for age, sex, body mass index, and total energy intake.

ICI, confidence interval; OR, odds ratio. By logistic regression analysis.

YA value of P<0.05 was accepted as significant.
Abbreviations: See the Table 1.

A3} Table 59 Zt} 1,000 keald RAE FA4F AF
o] 1e-91(1 @) S7FH45 model 2914 0.99141(95% CI:
0.983~0.999, ~=0.024), model 341 0.991w(95% CI:
0.983~0.999, ~=0.022), model 4°l4 0.991w](95% CI:
0.984~0.999, 2=0.028) Md=H Ty $3o] fFojyoz

RE s

YA MHYD MY WIto| HEY 2N
grtel da A AP W A9 vy

A A3= Table 63 2} g4kl A&7 199930 ng
dietary folate equivalent(DFE)/1,000 kcal) S7}&+5
model 1eA Hdww W $do] 0.9939(95% CI:
0.988~0.998, P=0.011), model 214 0.9918§(95% CI:
0.985~0.997, P=0.006), model 3°4 0.99181(95% CI:
0.984~0.997, P=0.006), model 4°l4 0.99141(95% CI:
0.984~0.997, P=0.007) A3kt vlavlES 19931
mg/1,000 kcal) A3 30| 71843 model 1, 2, 3, 4914
B frefdem 247 1.0399(95% CI: 1.015~1.065, P=



1054 AAS . &A1) . %R

Table 5. Association analysis between dairy foods intake and the prevalence of pre-diabetes

Model 1" Model 2 Model 3 Model 4
OR (95% CI)”
P-value”

Dairy foods intake (g/d) 0.997 0.995 0.995 0.995
(0.993~1.001) (0.990~0.999) (0.990~0.999) (0.990~1.000)

0.136 0.025 0.024 0.037

Adjusted dairy foods intake 0.992 0.991 0.991 0.991
(/1,000 kcal/d) (0.985~0.999) (0.983~0.999) (0.983~0.999) (0.984~0.999)

0.027 0.024 0.022 0.028

"Model 1: unadjusted, Model 2: adjusted for age and sex, Model 3: adjusted for age, sex, and body mass index, Model 4: adjusted

for age, sex, body mass index, and total energy intake.
2)CI, confidence interval; OR, odds ratio.

3)By logistic regression analysis. A value of P<0.05 was accepted as significant.

Table 6. Association analysis between dietary intakes of micronutrients and the prevalence of pre-diabetes

Model 1" Model 2 Model 3 Model 4
OR (95% CI)”
P-value”

Adjusted folate 0.993 0.991 0.991
(ng DFE/1,000 kcal) (0.988~0.998) (0.985~0.997) (0.984~0.997) (0.984~0.997)

0.011 0.006 0.007
Adjusted magnesium 1.039 1.051 1.051
(mg/1,000 kcal) (1.015~1.065) (1.021~1.079) (1.021~1.082) (1.021~1.082)

0.002 0.001 0.001
Adjusted niacin 0.674 0.548 0.549
(mg/1,000 kcal) (0.496~0.916) (0.381~0.841) (0.360~0.833) (0.361 ~0.835)

0.012 0.005 0.005

"Model 1: unadjusted, Model 2: adjusted for age and sex, Model 3: adjusted for age, sex, and body mass index, Model 4: adjusted

for age, sex, body mass index, and total energy intake.
2)CI, confidence interval, OR, odds ratio.

3)By logistic regression analysis. A value of P<0.05 was accepted as significant.

0.002), 1.04941(95% CI: 1.021~1.079, P=0.001), 1.051
Hj(95% CI: 1.021~1.082, P=0.001), 1.05194(95% CI:
1.021~1.082, P=0.001) A3y dy o] F713kdth
Yolale 139(1 mg/1,000 kcal) AFH o] Frledsy=
model 194 0.67491(95% CI: 0.496~0.916, P=0.012),
model 2014 0.56691(95% CI: 0.381~0.841, P=0.005),
model 394 0.54891(95% CI: 0.360~0.833, P=0.005),
model 494 0.5499)(95% CI: 0.361~0.835, P=0.005)
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