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Abstract

The purpose of this research was to investigate the relationship between white rice consumption and dietary intake, the
risk of metabolic syndrome in Korean based on 1% (1998), 4" (2007~2009), 6 (2013) KNHANES. This study included
25,799 subjects who were age 10 or over. Three groups(low, medium, high) were divided according to white rice
consumption (per day). In the low group, the meat and oil intake were significantly higher than the high group. In the 1*
survey year, the BMI, waist circumstances, hypertriglyceridemia and fasting blood glucose in the high group were higher
than other groups, however the 4" and 6™ survey year showed no significant results. In the 1% survey year the risk of waist
circumstances was higher in the high white rice consumption group and also had high risk with hypertriglyceridemia. Since
the lower white rice consumption in 4" than 1% survey year we found no significant results. But in the 6% survey year with
the lowest white rice consumption the risk of high diastolic pressure was reduced in high group. Because continuously
reduced white rice consumption meantime showed more intake of meat and oil, it can be concluded that defensive effects
with the Korean health.
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<Table 1> General characteristics of subjects

1 (1998) 4% (2007~2009) 6" (2013)
N=4,604 N=15,976 N=5,219

Sex

Male 537 (12.19)" 6,628 (41.39) 2,156 (49.13)

Female 4,067 (87.81) 9,348 (58.61) 3,063 (50.87)
Age

10~19 623 (13.95) 1,899 (1221) 626 (11.65)

20~29 757 (17.87) 1,541 (9.98) 484 (1527)

30~39 999 (23.16) 2,843 (19.02) 789 (17.21)

40~49 786 (17.26) 2,796 (17.70) 915 (19.11)

50-64 890 (17.51) 3,610 (22.04) 1,275 (22.81)

>65 549 (10.25) 3,287 (19.05) 1,130 (13.96)
Marriage

No marriage 1,109 (2522) 3461 (2226) 1212 (29.10)

Marriage 3,495 (74.78) (172757145) 4,007 (70.90)
Education

<Elementary 1476 (2759) 4,140 (2591) 1,862 (27.09)

school

Middle and

high school 2,356 (53.68) 7,401 (46.33) 2213 (46.42)

>University 772 (18.73) 4,435 (27.76) 1,144 (26.49)
Household member

Alone 280 (545) 1,073 (6.35) 445 (6.71)

2-4 person 1,691 (34.87) 7,123 (43.18) 2,615 (47.45)

>4 persons 2,633 (59.68) 7,780 (50.47) 2,159 (45.84)
Household income

Low 1,028 (19.60) 3,303 (19.34) 1,014 (15.44)

Middle-low 1,096 (22.92) 3,965 (25.00) 1,403 (26.61)

Middle-high 1,325 (3043) 4,329 (27.67) 1,362 (18.20)

High 1,155 (27.05) 4,379 (27.99) 1,440 (29.75)
UN(%)
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<Table 2> The grouping of subjects according to white rice consumption

White rice intake groups

Total Low group Medium group High group
Range Mean+SD Range Mean+SD Range Mean+SD
1% (1998) 2222143.63)  0<Low<134.64  94.29+121  134.64<Medium<301.84 210.76+1.42 >301.84 389.56+4.82
4" (2007~2009) 153.86+1.64 0<Low<88.86 62.77+0.61  88.86<Medium<217.47 136.40+0.82 >217.47 298.81+2.36
6™ (2013) 139.914+2.43 0<Low<81.92 56.79+1.03  81.92<Medium<177.95 118.16=1.14 >177.95 264.21+4.43

DMean£SD (g)
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<Figure 1> The trending of white rice intake ratios in total cooked
rice in 1% (1998), 4 (2007~2009), 6™ (2013) survey
year.
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<Table 3> Mean daily food groups intake by consumption of white rice intake groups

White rice intake group

Total p-value
Low Medium High
1st (1998)
Grains (g) 374.15+4.32 339.75+6.34°" 360.90+4.07° 425.67+6.55° <.0001
Meat, Fish, Eggs and Beens (g) 184.00+4.13 200.34+6.17° 189.10+4.26" 135.92+6.48 <0001
Vegetables (g) 309.60+5.97 296.49+8.81 309.62+6.51 319.50+10.60 0.2238
Fruits (g) 350.61+10.71 363.78+17.01° 363.34+13.31° 281.92+19.46" 0.002
Milks and Dairy products (g) 206.75+6.31 212.76+11.55° 212.38+8.19* 178.14+11.67° 0.0478
Oil and Sugar (g) 17.43+0.60 17.89+1.25 17.07+0.70 16.03+1.19 0.5824
4th (2007~2009)
Grains (g) 332.5142.83 289.57+4.10° 320.80+3.21° 374.70+4.74° <.0001
Meat, Fish, Eggs and Beens (g) 233.16+3.29 245.26+5.10° 222.34+3.18° 174.80+4.97° <.0001
Vegetables (g) 340.5143.90 341.34+7.97 334.41+4.00 325.7246.64 0.3638
Fruits (g) 311.36+7.39 310.63+10.92 315.84+10.14 307.35+14.67 0.8784
Milks and Dairy products (g) 232274530 238.64+8.99 222.1246.50 209.01+12.35 0.0901
Oil and Sugar (g) 21.43+0.37 22.34+0.59° 20.83+0.44° 15.28+0.71° <.0001
6th (2013)
Grains (g) 337.17+4.81 304.1£7.55¢ 323.52+5.13 367.00+6.42° <.0001
Meat, Fish, Eggs and Beens (g) 251.65+5.73 259.76+7.73% 241.7246.09 206.33+7.88" <.0001
Vegetables (g) 335.59+6.22 342.76+10.13 324.42+7.32 333.89+11.01 0.2405
Fruits (g) 247.69+10.67 243.29+14.15 243.20+12.20 261.18+30.92 0.8561
Milks and Dairy products (g) 209.11+6.34 200.06:10.90 206.74+9.18 201.01£15.10 0.8273
0il and Sugar (g) 25.88+0.74 27.64+1.34° 25.44+1.00° 19.08+1.35 0.0002

DMean+SD adjusted for sex, age, energy intake.

DMeans in the row on the rice intake groups are significantly different at the level of p<0.05 by ANOVA
3. °Means with different superscripts are significantly different by Tukey’s multiple rang test.

<Table 4> Dietary Variety Score (DVS) and Dietary Diversity Score (DDS) by consumption of white rice intake groups

White rice intake groups

Total p-value
Low Medium High
DVS
1* (1998) 9.79+0.08 10.19+0.15* 9.77+0.14° 8.82+0.21° <.0001
4™ (2007~2009) 11.01+0.04 11.51£0.11° 10.90+0.11° 9.83+0.15° <.0001
6" (13) 11.7240.26 12.15+£0.17° 11.72+0.18° 10.89+0.19° <.0001
DDS
1* (1998) 3.63+0.02 3.72+0.05* 3.62+0.05° 3.37+0.07° <.0001
4" (2007~2009) 3.63+0.01 3.73+0.04* 3.61£0.04° 3.40+0.05¢ <.0001
6" (2013) 3.74+0.02 3.84+0.06" 3.73+0.06" 3.58+£0.07° <.0001
DMean+SD adjusted for age, sex, region, energy intake.
DMeans in the row on the rice intake groups are significantly different at the level of p<0.05 by ANOVA
3.5 eMeans with different superscripts are significantly different by Tukey’s multiple rang test.
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<Table 5> Mean daily INQ by consumption of white rice intake groups
White rice intake groups
Nutrient Total p-value
Low Medium High

Ist (1998)
Protein 1.55+0.02 1.61+0.09° 1.54+0.07% 1.4540.08° 0.0023
Fiber 0.33+0.003 0.35+0.017 0.33+0.01° 0.29+0.01° <.0001
Calcium 0.74+0.01 0.78+0.03% 0.74+0.03° 0.66+0.03" <.0001
Phosphorus 1.52+0.01 1.55+0.03? 1.51+0.02° 1.4340.03° <.0001
Iron 1.83+0.02 1.24+0.04° 1.20+0.04* 1.09:+0.05° 0.0009
Sodium 3.49+0.05 3.51+0.13 3.51+0.02 3.35+0.15 0.0175
potassium 0.74+0.01 0.80+0.02° 0.7440.02° 0.67+0.02° <.0001
Vitamin A 0.96+0.02 1.08+0.06° 0.9440.05° 0.81+0.07° <.0001
Thiamin 1.17+0.01 1.22+0.02° 1.16+0.03° 1.05+0.03¢ <.0001
Riboflavin 0.81+0.02 0.93+0.02° 0.82+0.02° 0.65+0.03°¢ <.0001
Niacin 1.09+0.01 1.14+0.03? 1.10+0.03* 0.97+0.03" <.0001
Vitamin C 1.36+0.01 1.45+0.09° 1.39+0.08* 1.1240.08° <.0001

4th (2007~2009)
Protein 1.56+0.01 1.62+0.03% 1.5240.02° 1.37+0.02¢ <.0001
Fiber 0.34+0.003 0.36+0.01° 0.35+0.01° 0.33+0.01° 0.0002
Calcium 0.78+0.01 0.85+0.03% 0.77+0.03° 0.70+0.03¢ <.0001
Phosphorus 1.86+0.01 1.86+0.03° 1.80:£0.03° 1.73+0.03¢ <.0001
Iron 1.55+0.02 1.57+0.04 1.56+0.08 1.43+0.08 0.0661
Sodium 3.93+0.03 3.92+0.09° 3.89+0.08* 3.68+0.10° 0.0052
potassium 0.94+0.01 0.97+0.02° 0.93+0.02° 0.85+0.02° <.0001
Vitamin A 1.26+0.02 1.38+0.05 1.24£0.05° 1.18+0.03° <.0001
Thiamin 1.24+0.01 1.26+0.02° 1.20:£0.02° 1.07+0.03¢ <.0001
Riboflavin 0.94+0.01 1.01+0.02° 0.91+0.02° 0.80+0.02° <.0001
Niacin 1.2+0.01 1.25+0.02° 1.18+0.02° 1.05+0.02¢ <.0001
Vitamin C 1.12+0.02 1.17+0.05° 1.13+0.04° 1.00:£0.05° <.0001

6th (2013)
Protein 1.51+0.01 1.55+0.03? 1.50+0.03* 1.374+0.04° <.0001
Fiber 0.33+0.01 0.34+0.02 0.34+0.02 0.33+0.02 0.5805
Calcium 0.73+0.01 0.73+0.03% 0.74+0.03% 0.68+0.03" 0.0087
Phosphorus 1.63+0.01 1.61+0.03? 1.62+0.03% 1.48+0.03¢ <.0001
Iron 1.89+0.03 1.78+0.10 1.89+0.12 1.87+0.15 0.23
Sodium 3.06+0.04 3.14+0.12° 3.01£0.11% 2.8440.14° 0.0246
potassium 0.89+0.01 0.90+0.02° 0.87+0.022 0.85+0.03" 0.0253
Vitamin A 1.12+0.04 1.15+0.14 1.16+0.16 1.04+0.13 0.2079
Thiamin 1.90+0.02 1.83+0.05 1.88+0.05 1.88+0.05 0.2868
Riboflavin 1.05+0.01 1.12+0.03? 1.0440.03° 0.91+0.03¢ <.0001
Niacin 1.11£0.01 1.15+0.03? 1.09:+0.03° 0.99+0.03¢ <.0001
Vitamin C 1.11£0.01 1.00+0.08* 0.94+0.07° 0.80+0.08" 0.0072

DMean+SD adjusted for age, sex, region, energy intake.

PMeans in the row on the rice intake groups are significantly different at the level of p<0.05 by ANOVA
3.5 cMeans with different superscripts are significantly different by Tukey’s multiple rang test.
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Al 671 (2013) ZAKIEOAN T, Zh, Ql, UER, 4,
HIEFT] By, LrelolAl, HIEF €] INQ A9k f2lsHA =

=
=

° A= YJeRATHp<0.05). 171(1998) A ATl 2z win]
g AFHAAA INQAIGTE FElSE AfolE BYou 671 1A}
(2013) AR &5 Zo|7} sl e HdS B
AATE o)A & Ao Wuwt HFH7F H2 ZE0lA
IR AFF] w2 Aoz YEon yloa dojx]=
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YA AdFREe) e RS ddi AF duE A
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<Table 6> Risk factors of metabolic syndrome by consumption of white rice intake groups

White rice intake groups

p-value
Low Medium High
Ist (1998)
Body mass index (kg/m?) 22.62+0.13Y 22.92+0.11 23.09+0.15 0.0492
Waist-circumference (cm) 76.31+0.37° 76.86+0.27° 78.10+0.43% 0.0094
Systolic pressure (mmHg) 121.43+0.61 122.19+0.59 122.60+0.10 0.4945
Diastolic pressure (mmHg) 75.58+0.45 75.01+0.39 75.46+0.68 0.4493
Triglycerides (mg/dL) 103.43£1.76° 107.46+1.46° 115.23+3.16 0.0031
Cholesterol (mg/dL) 185.87+1.28 184.82+1.03 186.70+1.53 0.5345
HDL (mg/dL) 52.8240.49 51.74+0.37 50.93+0.62 0.0583
Fasting blood glucose (mg/dL) 98.10+0.86" 98.89+1.01° 102.30+1.34* 0.0198
4th (2007~2009)
Body mass index (kg/m?) 23.44+0.16 23.44+0.16 23.32+0.19 0.6041
Waist-circumference (cm) 79.26+0.35 80.06+£0.25 79.45+£0.31 0.0785
Systolic presure (mmHg) 116.65+0.58 116.55+0.43 116.39+0.66 0.9437
Diastolic presure (mmHg) 75.44+0.34 74.96+0.25 74.66+0.39 0.7331
Triglycerides (mg/dL) 124.47+2.87 127.45+1.92 125.29+2.74 0.5802
Cholesterol (mg/dL) 183.54+1.24 182.36+0.79 181.01%1.17 0.3338
HDL (mg/dL) 50.03+0.38 49.69+0.28 49.98+0.43 0.7055
Fasting blood glucose (mg/dL) 95.67+0.63 97.26+0.50 95.66+0.59 0.0296
6th (2013)
Body mass index (kg/m?) 23.69+0.17 23.57+0.12 23.37+0.29 0.3301
Waist-circumference (cm) 78.93+0.53 78.91+0.42 79.58+0.50 0.5019
Systolic pressure (mmHg) 117.13+0.86 116.40+0.64 115.21+0.92 0.2892
Diastolic pressure (mmHg) 74.39+0.59 74.00+£0.51 73.53+0.56 0.5455
Triglycerides (mg/dL) 126.70+4.19 127.2643.19 122.91+4.44 0.7414
Cholesterol (mg/dL) 186.68+1.88 183.95+1.22 184.49+1.93 0.7023
HDL (mg/dL) 51.7340.50 52.34+0.43 52.72+0.69 0.457
Fasting blood glucose (mg/dL) 96.64+0.83 98.11+0.82 98.97+1.09 0.2033

DMean+SD adjusted for sex, age, energy intake.

PMeans in the row on the rice intake groups are significantly different at the level of p<0.05 by ANOVA
31 bMeans with different superscripts are significantly different by Tukey’s multiple rang test.
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<Table 7-1> Odds ratios (and 95%) of risk factors of metabolic syndrome by consumption of white rice intake groups of 1% (1998)

White rice intake groups

p for trend
Low Medium High

Obesity (BMI >25 kg/m?)

Model 1 1.0 1.14 (0.87-1.48) 1.18 (0.90-1.56) 0.231

Model 2 1.0 1.06 (0.82-1.38) 1.13 (0.85-1.51) 0.405

Model 3 1.0 1.07 (0.82-1.39) 1.15 (0.86-1.54) 0.358
Abdominal obesity (waist circumstances >90 cm in men, >85 cm in women)

Model 1 1.0 1.11 (0.87-1.42) 1.31 (1.01-1.72) 0.050

Model 2 1.0 1.16 (0.90-1.49) 1.31 (0.99-1.73) 0.055

Model 3 1.0 0.99 (0.70-1.40) 1.21 (0.80-1.84) 0.368
High Systolic pressure (=130 mmHg)

Model 1 1.0 0.98 (0.75-1.28) 0.80 (0.60-1.07) 0.131

Model 2 1.0 0.95 (0.73-1.12) 0.76 (0.57-1.02) 0.063

Model 3 1.0 0.93 (0.71-1.22) 0.74 (0.54-1.00) 0.052
High Diastolic pressure (=85 mmHg)

Model 1 1.0 1.01 (0.76-1.34) 0.83 (0.59-1.16) 0.278

Model 2 1.0 1.01 (0.75-1.37) 0.81 (0.57-1.14) 0.225

Model 3 1.0 0.99 (0.73-1.34) 0.76 (0.53-1.09) 0.114
Hypertension (SBP 2130 mmHg or DBP >85 mmHg)

Model 1 1.0 1.04 (0.80-1.35) 0.81 (0.61-1.06) 0.139

Model 2 1.0 1.03 (0.79-1.35) 0.78 (0.59-1.03) 0.076

Model 3 1.0 1.01 (0.77-1.32) 0.74 (0.56-1.00) 0.056
Hypertriglyceridemia (serum TG >150 mg/dL)

Model 1 1.0 1.25 (0.98-1.59) 1.71 (1.26-2.32) 0.001

Model 2 1.0 1.23 (0.95-1.59) 1.57 (1.15-2.14) 0.005

Model 3 1.0 1.21 (0.92-1.58) 1.58 (1.13-2.21) 0.008
Low HDL-cholesterol (HDL <40 mg/dL in men, <50 mg/dL in women)

Model 1 1.0 1.27 (0.94-1.72) 1.29 (0.92-1.82) 0.130

Model 2 1.0 1.23 (0.89-1.71) 1.24 (0.85-1.81) 0.264

Model 3 1.0 1.22 (0.88-1.68) 1.27 (0.85-1.89) 0.234
High glucose (plasma glucose >100 mg/dL)

Model 1 1.0 0.90 (0.47-1.73) 0.87 (0.41-1.84) 0.726

Model 2 1.0 0.80 (0.42-1.52) 0.78 (0.37-1.65) 0.533

Model 3 1.0 0.77 (0.40-1.45) 0.71 (0.33-1.55) 0.405

Metabolic syndrome

Model 1 1.0 1.11 (0.79-1.56) 1.29 (0.88-1.89) 0.185

Model 2 1.0 1.05 (0.74-1.50) 1.24 (0.84-1.83) 0.259

Model 3 1.0 1.04 (0.71-1.50) 1.28 (0.84-1.97) 0.245

DModel 1: Adjusted for age, sex

PModel 2: Adjusted for age, sex, smoking, drinking

Model 3: Adjusted for age, sex, smoking, drinking, energy intake, BMI
YOR (95% CI), ORs from the Medium, High relative to the Low.

p from multiple logistic regression analysis p<0.05.
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<Table 7-2> Odds ratios (and 95%) of risk factors of metabolic syndrome by consumption of white rice intake groups of 4"(2007~2009)

White rice intake groups

p for trend
Low Medium High

Obesity (BMI >25 kg/m?)

Model 1 1.0 1.09 (0.94-1.27) 0.93 (0.77-1.13) 0.475

Model 2 1.0 1.07 (0.92-1.26) 0.94 (0.77-1.14) 0.504

Model 3 1.0 1.07 (0.92-1.25) 0.92 (0.75-1.12) 0.396
Abdominal obesity (waist circumstances 290 cm in men, >85 cm in women)

Model 1 1.0 1.12 (0.95-1.33) 1.06 (0.89-1.27) 0.439

Model 2 1.0 1.10 (0.93-1.32) 1.03 (0.86-1.24) 0.669

Model 3 1.0 1.11 (0.93-1.32) 1.02 (0.85-1.23) 0.716
High Systolic pressure (=130 mmHg)

Model 1 1.0 1.00 (0.85-1.17) 1.00 (0.82-1.23) 0.991

Model 2 1.0 1.00 (0.84-1.18) 0.97 (0.79-1.20) 0.800

Model 3 1.0 0.99 (0.84-1.17) 0.96 (0.78-1.18) 0.702
High Diastolic pressure (=85 mmHg)

Model 1 1.0 0.98 (0.82-1.17) 0.99 (0.81-1.20) 0.920

Model 2 1.0 0.98 (0.81-1.18) 0.96 (0.79-1.17) 0.687

Model 3 1.0 0.98 (0.81-1.18) 0.94 (0.77-1.14) 0.525
Hypertension (SBP 2130 mmHg or DBP >85 mmHg)

Model 1 1.0 1.02 (0.88-1.18) 0.96 (0.81-1.13) 0.617

Model 2 1.0 1.02 (0.88-1.19) 0.93 (0.78-1.10) 0.400

Model 3 1.0 1.02 (0.87-1.18) 0.91 (0.77-1.08) 0.280
Hypertriglyceridemia (serum TG >150 mg/dL)

Model 1 1.0 1.12 (0.94-1.33) 1.06 (0.87-1.29) 0.541

Model 2 1.0 1.10 (0.92-1.33) 1.03 (0.85-1.26) 0.710

Model 3 1.0 1.11 (0.92-1.33) 1.04 (0.84-1.27) 0.705
Low HDL-cholesterol (HDL <40 mg/dL in men, <50 mg/dL in women)

Model 1 1.0 0.92 (0.77-1.10) 0.97 (0.80-1.17) 0.716

Model 2 1.0 0.92 (0.76-1.10) 0.95 (0.78-1.16) 0.605

Model 3 1.0 0.92 (0.77-1.10) 0.95 (0.78-1.16) 0.587
High glucose (plasma glucose >100 mg/dL)

Model 1 1.0 1.34 (1.00-1.80) 1.31 (0.93-1.84) 0.111

Model 2 1.0 1.33 (0.99-1.79) 1.29 (0.91-1.81) 0.138

Model 3 1.0 1.33 (0.99-1.78) 1.26 (0.90-1.78) 0.161
Metabolic syndrome

Model 1 1.0 0.92 (0.75-1.13) 1.04 (0.82-1.32) 0.736

Model 2 1.0 0.92 (0.75-1.13) 1.04 (0.82-1.32) 0.765

Model 3 1.0 0.91 (0.74-1.12) 1.04 (0.81-1.33) 0.779

DModel 1: Adjusted for age, sex
PModel 2: Adjusted for age, sex, smoking, drinking

Model 3: Adjusted for age, sex, smoking, drinking, energy intake, BMI
YOR (95% CI), ORs from the Medium, High relative to the Low.

%p from multiple logistic regression analysis p<0.05.
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<Table 7-3> Odds ratios (and 95%) of risk factors of metabolic syndrome by consumption of white rice intake groups of 6 (2013)

White rice intake groups

p for trend
Low Medium High

Obesity (BMI >25 kg/m?)

Model 1 1.0 0.90 (0.71-1.17) 0.93 (0.68-1.29) 0.698

Model 2 1.0 0.93 (0.71-1.23) 0.92 (0.65-1.30) 0.6533

Model 3 1.0 0.91 (0.69-1.20) 0.89 (0.63-1.26) 0.5101
Abdominal obesity (waist circumstances 290 cm in men, >85 cm in women)

Model 1 1.0 0.91 (0.70-1.20) 1.02 (0.72-1.46) 0.9509

Model 2 1.0 0.94 (0.73-1.24) 1.03 (0.72-1.46) 0.9183

Model 3 1.0 0.92 (0.70-1.21) 0.98 (0.69-1.40) 0.8877
High Systolic pressure (=130 mmHg)

Model 1 1.0 0.84 (0.63-1.11) 0.70 (0.46-1.08) 0.1039

Model 2 1.0 0.84 (0.63-1.11) 0.70 (0.46-1.08) 0.1029

Model 3 1.0 0.84 (0.64-1.11) 0.70 (0.45-1.08) 0.1036
High Diastolic pressure (=85 mmHg)

Model 1 1.0 0.68 (0.48-0.95) 0.60 (0.40-0.91) 0.0164

Model 2 1.0 0.68 (0.49-0.95) 0.60 (0.39-0.91) 0.0152

Model 3 1.0 0.68 (0.49-0.96) 0.60 (0.39-0.92) 0.0194
Hypertension (SBP 2130 mmHg or DBP >85 mmHg)

Model 1 1.0 0.86 (0.68-1.08) 0.81 (0.59-1.13) 0.2194

Model 2 1.0 0.86 (0.68-1.09) 0.81 (0.58-1.13) 0.2091

Model 3 1.0 0.85 (0.67-1.08) 0.79 (0.67-1.01) 0.162
Hypertriglyceridemia (serum TG >150 mg/dL)

Model 1 1.0 1.15 (0.86-1.52) 0.93 (0.66-1.29) 0.6374

Model 2 1.0 1.19 (0.89-1.58) 0.92 (0.66-1.28) 0.5872

Model 3 1.0 1.18 (0.89-1.58) 0.91 (0.65-1.27) 0.5431
Low HDL-cholesterol (HDL <40 mg/dL in men, <50 mg/dL in women)

Model 1 1.0 0.99 (0.77-1.32) 1.01 (0.71-1.44) 0.9562

Model 2 1.0 1.03 (0.77-1.37) 1.06 (0.73-1.54) 0.7725

Model 3 1.0 1.03 (0.77-1.37) 1.06 (0.73-1.54) 0.7711
High glucose (plasma glucose >100 mg/dL)

Model 1 1.0 0.96 (0.60-1.53) 1.19 (0.72-1.97) 0.4737

Model 2 1.0 0.97 (0.61-1.54) 1.18 (0.72-1.96) 0.4931

Model 3 1.0 0.97 (0.61-1.54) 1.18 (0.72-1.96) 0.4996
Metabolic syndrome

Model 1 1.0 0.97 (0.71-1.33) 1.03 (0.68-1.56) 0.8785

Model 2 1.0 0.99 (0.73-1.35) 1.02 (0.67-1.55) 0.9116

Model 3 1.0 0.98 (0.71-1.34) 1.04 (0.69-1.56) 0.8588

DModel 1: Adjusted for age, sex

PModel 2: Adjusted for age, sex, smoking, drinking

Model 3: Adjusted for age, sex, smoking, drinking, energy intake, BMI
YOR (95% CI), ORs from the Medium, High relative to the Low.

p from multiple logistic regression analysis p<0.05.
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