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ABSTRACT

Objectives: The purpose of this study was to estimate the distribution and exposure
prevalence of total carbohydrate intake and the carbohydrate-based foods such as rice,
noodles, sweet potatoes, sweet drinks, milk and fruits and to characterize intake patterns
among obese Korean adults.

Methods: Subjects included 137,363 adults aged 40 years or older who participated in
a Health Examinees (HEXA) Study. Multiple regression analysis of data from Semi-
Quantitative Food Frequency Questionnaire (SQFFQ) identified food sources of
carbohydrates. Weight, height and waist circumstance (WC) were measured, and the
body mass index (BMI) was calculated. Obesity was defined as BMI > 25 kg/m® and
abdominal obesity as WC >90 cm and > 85 cm for males and females, respectively.

Results: Obese adults appeared to have a higher total carbohydrate intake in the
univariate analysis but had eaten less after adjustment for general and lifestyle factors,
compared to normal weight adults (OR 0.78, 95% CI 0.73-0.82 for general obesity; OR
0.79, 95% CI 0.74-0.85, for abdominal obesity; P trend <0.0001, respectively). Based
on advance analysis for the food sources of carbohydrates, obese subjects had lower
intake of rice (OR 0.86, 95% CI 0.68 -1.09 for general obesity; OR 0.87, 95% CI 0.67-
1.13, for abdominal obesity; P trend <0.0001, respectively) and higher intake of
noodles (OR 1.21, 95% CI 1.16-1.27 for general obesity; OR 1.25, 95% CI 1.19-1.32,
for abdominal obesity; P trend <0.0001 respectively). With regard to other food sources
of carbohydrates such as milk and fruits, intake was lower among obese compared to
normal weight subjects.

Conclusions: In the Korean middle-aged and older obesity groups, the intake of
carbohydrates and the related foods was lower than in normal weight subjects, except
for noodles. We conclude that a higher intake of noodles may enhance weight-gain.
Therefore, this study suggested that the guidelines should consider the types of
carbohydrate sources and the amount consumed from foods in order to provide proper
guidance with regard to control and prevent obesity among Korean adults.
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Table 1. Characteristics of the study subjects according fo the quinfile categories of total carbohydrate intake

Total carbohydrate infake (g/day)

1% Quintile 2" Quiintile 39Quintile 4" Quiintile 5" Quintile

otal (< 758) (<899) (€1,047) (1,249 (1,249 <) ©vales
General factors
Age (v)
< 50 50,096 (36.5) 9,941 (36.2) 9,551(34.8) 9,963 (36.3) 9,978(36.3) 10,663 (38.8) < 0.0001
50 - 59 53,5623 (39.0) 10,520 (38.3) 10,646 (38.8) 10,566 (38.5) 10,868 (39.6) 10,923 (39.8)
60 - 69 31,228 (22.7) 6,410(23.3) 6,690(24.4) 6,473 (23.6) 6,172(22.5) 5,483 (20.0)
70< 2,516 (1.83) 599 (2.18) 590 (2.15) 471 (1.771) 451 (1.64) 405 (1.47)
Gender
Male 46,787 (34.1) 7,657 (27.9) 10,5679(38.5) 9,829(35.8) 9,670(35.2) 9,052 (33.0) < 0.0001
Female 90,576 (65.9) 19,813 (72.1) 16,898 (61.5) 17,644 (64.2) 17,799 (64.8) 18,422 (67.1)
Education
Elementary 21,646 (15.9) 5,187 (19.2) 5009(18.5) 4,328 (16.0) 3,853(14.2) 3,169(11.7) < 0.0001
Middle school 21,942 (16.2) 4,647 (17.2) 4,499(16.6) 4,403 (16.3) 4,409 (16.3) 3,984 (14.7)
High school 57,451 (42.4) 11,275(41.7) 11,074 (40.9) 11,361 (42.0) 11,704 (43.2) 12,037 (44.3)
College 34,481 (25.5) 5,934 (21.9) 6,467 (23.9) 6,948 (25.7) 7,142(26.4) 7,990 (29.4)
Occupation
White-color 45,844 (34.3) 8,837(33.2) 9,160(34.2) 9,186(34.3) 9,333 (34.9) 9,328 (34.9) < 0.0001
Blue-color 25,095(18.8) 4,426(16.6) 5528 (20.6) 5,247 (19.6) 5154(19.3) 4,740(17.7)
Housewives 61,845 (46.3) 13,217 (49.6) 11,903 (44.5) 12,136 (45.4) 12,115(45.3) 12,474 (46.7)
Others 903 (0.68) 180 (0.68) 187 (0.70) 188 (0.70) 163 (0.61) 185 (0.69)
Marital status
Couple 121,783 (89.1) 23,432(85.8) 24,325(88.9) 24,569 (89.9) 24,667 (90.2) 24,790 (90.6) < 0.0001
Single 14,929 (10.9) 3,880(14.2) 3,031 (11.1) 2,760(10.1) 2,693 (9.84) 2,565 (9.38)
Income (10,000 won)
< 200 37.250(31.5) 8,475(36.2) 8,110(34.4) 7,446(31.3) 7,078(29.7) 6,141 (26.1) < 0.0001
200 - 400 51,549 (43.7) 9,556 (40.9) 10,046 (42.6) 10,346 (43.5) 10,781 (45.2) 10,820 (46.0)
> 400 29,304 (24.8) 5,353 (22.9) 5,445(23.1) 5,972(25.1) 5995(25.1) 6,539(27.8)
Life style factors
Alcohol consumption
Never 70,500 (51.5) 14,348 (52.4) 13,624 (49.7) 13,932(51.0) 14,038 (51.3) 14,558 (53.2) < 0.0001
Former 5326 (3.9) 1,056(3.86) 1,081(3.95 1,044(3.82) 1,049(3.83) 1,096 (4.01)
Current 61,005 (44.6) 11,959 (43.7) 12,690 (46.3) 12,367 (45.2) 12,289 (44.9) 11,700 (42.8)
Smoking status
Never 100,658 (73.6) 20,764 (75.9) 19,180(70.1) 19,978 (73.1) 20,111 (73.5) 20,625 (75.5) < 0.0001
Former 19,665 (14.4) 3,102(11.3) 4,388(16.0) 4,110(15.0) 4,185(15.3) 3,880 (14.2)
Current 16,438 (12.0) 3,492(12.8) 3,789(13.9) 3,253(11.9) 3,076(11.2) 2,828 (10.4)
Physical activity
No 64,043 (46.8) 14,178 (51.8) 13,816(50.4) 12,759 (46.6) 12,266 (44.8) 11,024 (40.2) < 0.0001
Yes 72,905 (53.2) 13,187 (48.2) 13,595 (49.6) 14,604 (53.4) 15,143 (55.3) 16,376 (59.8)
Total calorie intake (Kcal/day)
< 1,342 27,472 (20.0) 19,491 (71.0) 5,498 (20.0) 1,866 (6.8) 510(1.9) 107 (0.4) < 0.0001
< 1,582 27,474 (20.0) 5,745(20.9) 11,405(41.5) 7,000(25.5) 2,752(10.0) 572 (2.08)
< 1,803 27,471 (20.0) 1,660 (5.7) 7,061(25.7) 9543(34.7) 7,127(26.0) 2,180(7.93)
< 2,108 27,473 (20.0) 491(1.8) 2,808(10.2) 6,826(24.9) 10,247 (37.3) 7,101 (25.9)
> 2,108 27,473 (20.0) 183 (0.67) 705 (2.57) 2,238(8.2) 6,833(24.9) 17,514 (63.8)

P values were calculated by chi-square fest



Table 2. Odds ratios and 95% confidence interval for obesity according to the distribution of total carbohydrate intake and major carbohydrate source foods

OR (95%Cl) for obesity” (N=44,307)

OR (95%Cl) for abdominal obestty (N=32,871)

Group 1 Group 2 Group 3 Group 4 Group 5 P frend Group 1 Group 2 Group 3 Group 4 Group 5 P frend

Total carbohydrate food

g/day Q1 (£758) Q2 (<£898) Q3 (<1,047) Q4 (<1,249) Q5 (<1,249<) Q1 (£758) Q2 (<£898) Q3 (<1,047) Q4 (<1,249) Q5(1,249 <)

No. Of obese 8,523 (19.2) 9,142 (20.6) 8,887 (20.1) 8,881 (20.0) 8,874 (20.0) 6,281 (19.1) 6,831 (20.8) 6,620(20.1) 6,640(20.2) 6,499 (19.8)

Model 12 Ref. 1.11(1.07-1.15) 1.06(1.03-1.10) 1.06(1.02-1.10) 1.06(1.02-1.10) 0.0746 Ref. 1.12(1.07-1.16) 1.07(1.03-1.12) 1.07(1.03-1.12) 1.04(1.00-1.09) 0.316

Model 29 Ref. 1.03(0.99-1.07) 1.04(1.00-1.08) 1.04(1.00-1.09) 1.09(1.05-1.14) < 0.0001 Ref. 1.05(1.01-1.10) 1.08(1.03-1.13) 1.08(1.04-1.13) 1.13(1.08-1.18) < 0.0001

Model 39 Ref. 0.95(0.91-0.99 0.89(0.85-0.93) 0.82(0.78-0.87) 0.78(0.73-0.82) < 0.0001 Ref, 0.97(092-1.02) 0.92(0.87-0.97) 0.85(0.80-0.90) 0.79(0.74-0.85) < 0.0001
Rice - -

Frequency < 1/day <2/day < 3/day - - <1/day <2/day < 3/day - -

No. Of obese 778( 1.8) 9,789 (22.1) 33,740 (76.2) - - 556( 1.7) 6,891 (21.0) 25,424 (77.3) - -

Model 1 Ref. 1.13(1.04-1.23) 1.21(1.11-1.32) - - < 0.0001 Ref, 1.09(0.99-1.20) 1.27(1.156-1.39) - - < 0.0001

Model 2 Ref. 1.08(098-1.19 1.02(0.92-1.12) - - 0.0010 Ref, 1.06(0.94-1.18) 1.04(0.93-1.17) - - 0.7724

Model 3 Ref. 1.04(0.94-1.15) 0.91(0.83-1.01) - - < 0.0001 Ref. 1.01(0.90-1.13) 0.94(0.84—1.05) - - < 0.0001
Noodles

g/day Q1 (£14) Q2 (<£29) Q3 (<49) Q4 (<84) Q5 (84 <) Ql (£14) Q2 (<£29) Q3 (<49) Q4 (< 84) Q584 <)

No. Of obese 6,798 (17.9) 7,353 (19.4) 7481 (19.7) 8,008 (21.1) 8,338 (22.0) 5,021 (18.1) 5,456 (19.6) 5,402 (19.4) 5,763 (20.7) 6,142 (22.1)

Model 1 Ref. 1.08(1.04-1.13) 1.14(1.10-1.19) 1.24(1.19-1.28) 1.34(1.29-1.40) < 0.0001 Ref. 1.09(1.04-1.13) 1.09(1.05-1.14) 1.17(1.12-1.22) 1.30(1.24-1.35) < 0.0001

Model 2 Ref. 1.07(1.03-1.12) 1.15(1.10-1.20) 1.22(1.16-1.27) 1.29(1.24-1.35) < 0.0001 Ref. 1.10(1.05-1.15) 1.17(1.12-1.23) 1.23(1.17-1.29) 1.38(1.31-1.45) < 0.0001

Model 3 Ref. 1.06(1.02-1.11) 1.13(1.08-1.18) 1.18(1.13-1.23) 1.21(1.16-1.27) < 0.0001 Ref, 1.09(1.04-1.14) 1.14(1.09-1.20) 1.17(1.11-1.23) 1.25(1.19-1.32) < 0.0001
Rice cake breads

g/day Ql(<£3) Q2 (<6) Q3 (<8) Q4 (<19 Q5(19 <) Q1 (£3) Q2 (<) Q3(<8) Q4 (<19) Q5(19 <)

No. Of obese 7,058 (24.7) 4,491 (15.7) 6,064 (21.2) 4,685 (16.4) 6,262 (21.9) 5,039 (24.4) 3,317 (16.1) 4,416 (21.4) 3,365 (16.3) 4,499 (21.8)

Model 1 Ref. 1.00(0.95-1.04) 098(0.94-1.02) 0.99(0.94-1.03) 0.95(0.91-0.99) 0.0255 Ref. 1.04(0.99-1.09) 1.01(0.97-1.06) 1.00(0.95-1.05) 0.97 (0.92-1.01) 0.0563

Model 2 Ref. 098 (0.93-1.03) 1.02(097-1.06 1.05(0.99-1.10) 1.02(0.97-1.06) 0.1249 Ref, 1.01(0.96-1.07) 1.07(1.02-1.12) 1.07(1.01-1.13) 1.07 (1.02-1.13) 0.0015

Model 3 Ref. 0.97(092-1.02) 0.99(0.95-1.04) 1.00(0.95-1.05 0.93(0.89-0.98) 0.0274 Ref. 1.00(0.95-1.06) 1.04(0.98-1.09) 1.01(0.96-1.07) 0.96(0.91-1.01) 0.2465
Sweet potatoes

g/day Q1 (<3) Q2 (<6) Q3(<8) Q416 <) - [SINESR)] Q2 (<) Q3 (<8) Q416 <) -

No. Of obese 9,806 (30.2) 9,657 (29.7) 2,500 (7.7) 10,509 (32.4) - 7,210 (30.0) 7,356 (30.6) 1,761(7.3) 7,698 (32.0) -

Model 1 Ref. 0.98(0.95-1.02) 0.95(0.90-1.00) 0.94(0.91-0.97) - 0.0002 Ref. 1.03(0.99-1.07) 0.90(0.85-0.96) 0.94(0.91-0.98) - < 0.0001

Model 2 Ref. 1.00(0.96-1.04) 1.06(1.00-1.12) 1.01(0.97-1.04) - 0.5997 Ref. 1.04(0.99-1.08) 0.96(0.90-1.03) 0.98(0.94-1.02) - 0.1066

Model 3 Ref. 0.98(0.95-1.02) 1.04(0.98-1.10) 0.96(0.93-1.00) 0.0709 Ref. 1.02(0.98-1.06) 0.95(0.89-1.02) 0.93(0.90-0.97) - 0.0001

1) Obesity: BMI > 25 kg/m?, Abdominal obesity: Waist Circumference M > 90/F > 85

2) Model 1:

Crude

3) Model 2: Adjusted for age, sex, education, job, married, income
4) Model 3: Adjusted for Model 2 + drinking status, smoking status, exercise, total energy intfake

k=3

C e R - R

“oflo

€91



Table 2. continued

OR (95%Cl) for obesity” (N=44,307)

OR (95%Cl) for atodominal obesity”) (N=32,871)

Group 1 Group 2 Group 3 Group 4 Group 5 P frend Group 1 Group 2 Group 3 Group 4 Group 5 P trend

Dairy products

g/day Ql (£26) Q2 (<69) Q3(<130) Q4 (<220) Q5(220 <) Ql (£26) Q2 (<69) Q3 (<130) Q4 (<220) Q5 (220 <)

No. Of obese 8,692 (22.6) 7,058 (18.4) 8,153 (21.2) 7,331 (19.1) 7.209(18.8) 6,403(22.7)  57208(18.5) 5917 (21.0) 5,471 (19.4) 5,203 (18.5)

Model 1 Ref, 0.96(0.92-1.00) 0.91(0.88-0.94) 0.85(0.82-0.89) 0.84(0.81-0.88) < 0.0001 Ref. 0.97(0.93-1.01) 0.90(0.87-0.94) 0.88(0.85-0.92) 0.84(0.80-0.87) < 0.0001

Model 2 Ref. 1.01(0.96-1.05) 0.97(0.93-1.01) 0.91(0.87-0.95) 0.94(0.90-0.98) < 0.0001 Ref. 1.03(0.99-1.08) 0.99(0.94-1.03) 0.94(0.90-0.99) 0.94(0.90-0.99) 0.0001

Model 3 Ref, 0.99(0.95-1.03) 093(0.90-0.97) 0.86(0.83-0.90) 0.85(0.82-0.89) < 0.0001 Ref, 1.02(0.97-1.07) 0.95(0.91-1.00) 0.90(0.85-0.94) 0.86(0.82-0.90) < 0.0001
Drinks

g/day QlK7) Q2 (<13 Q3(<32) Q4 (<75) Q5(75 <) Ql«7) Q2 (<13 Q3(<32) Q4(<75) Q5(75 <)

No. Of obese 6,257 (21.8) 5,150 (18.0) 7.011 (24.4) 5,141 (17.9) 5,136(17.9) 4,560 (22.3) 3,779 (18.3) 5,048 (24.4) 3,708 (17.9) 3,601 (17.4)

Model 1 Ref, 0.98(0.93-1.02) 1.01(0.97-1.05) 1.01(0.96-1.05 0.98(0.94-1.02) 0.7934 Ref. 0.99(0.94-1.04) 0.99(0.95-1.04) 0.99(0.94-1.04) 0.93(0.89-0.98) 0.022

Model 2 Ref, 0.96(0.92-1.01) 1.02(097-1.07) 1.01(096-1.06 1.00(0.95-1.05  0.4688 Ref. 0.99(0.94-1.05) 1.01(0.96-1.06) 1.04(099-1.10) 097(0.92-1.02)  0.8392

Mode! 3 Ref. 0.95(0.91-1.00) 099(0.94-1.03) 0.96(0.91-1.01) 0.91(0.87-0.96  0.0041 Ref. 0.98 (0.93-1.04) 098(0.93-1.03) 0.98(0.93-1.04) 0.87(0.82-092) < 0.0001
Fruits

g/day Ql (£62) Q<116 Q3(<202) Q4 (< 335) Q5(335 <) Ql (<62 Q2 (<116) Q3 (<202) Q4 (< 335) Q5 (335 <)

No. Of obese 9,380(21.3)  9,152(20.8) 8,911 (20.3) 8,709 (19.8) 7.793(17.7) 6980(21.4)  6968(21.4) 6,593(20.2) 6,498 (20.0) 5,532 (17.0)

Model 1 Ref. 0.96(0.93-1.00) 0.93(0.89-0.96) 0.87(0.84-0.90) 0.78(0.75-0.81) < 0.0001 Ref. 1.00(0.96-1.04) 0.92(0.89-0.96) 0.89(0.85-0.92) 0.76(0.73-0.79) < 0.0001

Mode! 2 Ref. 1.01(097-1.05 1.03(0.99-1.07) 099(095-1.03) 095(091-099)  0.0097 Ref. 1.06(1.02-1.11) 1.03(0.99-1.08) 1.03(098-107) 093(0.89-097)  0.0011

Model 3 Ref, 0.99(0.95-1.03) 099(0.95-1.03) 0.93(0.89-0.97) 0.86(0.82-0.89) < 0.0001 Ref, 1.03(0.99-1.08) 1.00(0.95-1.04) 0.96(0.92-1.01) 0.84(0.80-0.88) < 0.0001

1) Obesity: BMI > 25 kg/m?, Abdominal obesity: Waist Circumference M > 90/F > 85
2) Model 1: Crude
3) Model 2: Adjusted for age, sex, education, job, marred, income
4) Model 3: Adjusted for Model 2 + drinking stafus, smoking status, exercise, fotal energy intake
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Table 3. Distribution of carbohydrate source foods intake according to the noodle intake
Total noodle intakes (g/day), LSM
1% Tertile (< 26) 2" Tertile (< 59) 3 Tertile (59 <) P values

No. of obese 12,042 (30.2) 12,278 (32.7) 13,658 (35.2)
Rice

Model 1" 588 593 594 < 0.0001

Model 2% 612 594 550 < 0.0001
Rice cake-breads

Model 1 9.46 10.5 11.4 < 0.0001

Model 2 11.7 12.2 14.9 < 0.0001
Sweet potatoes

Model 1 125 11.8 11.7 < 0.0001

Model 2 12.3 10.8 10.3 < 0.0001
Dairy products

Model 1 130 131 129 < 0.0001

Model 2 146 133 120 < 0.0001
Drinks

Model 1 52.0 51.9 50.1 < 0.0001

Model 2 59.5 52.1 46.8 < 0.0001
Fruits

Model 1 200 197 200 0.1229

Model 2 211 193 163 < 0.0001

1) Model 1: Adjusted for age, sex
2) Model 2: Adjusted for age, sex, education, job, married, income, total energy intfake

Table 4. Odds ratfios and 95% confidence interval of obesity according to the noodle intake in Korean adults

OR (95%C) for obesity” (N=44,307)

OR (95%Cl) for abdominal obesity” (N=32,871)

19 Tertie? 2™ Tertile 39 Tertile P frend 1% Tertle 2M Tertile 39 Tertle P frend

Ramen

g/day <4 <10 10< <4 <10 10<

No. Of obese 9,344 (34.6) 8,357 (30.9) 9,334 (34.5) 6,734 (34.6) 5,986 (30.7) 6,756 (34.7)

Model 19 Ref. 1.03(0.99-1.06) 1.14(1.10-1.18) < 0.0001 Ref. 1.02(098-1.06) 1.13(1.09-1.17) < 0.0001

Model 29 Ref. 1.02(0.98-1.06) 1.10(1.06-1.15) < 0.0001 Ref. 1.05(1.00-1.10) 1.17(1.12-1.22) < 0.0001

Model 3° Ref. 1.00(0.96-1.04) 1.05(1.01-1.100 0.0167 Ref. 1.02(098-1.07) 1.08(1.03-1.13) 0.002
Wheat noodles with soup

g/day <10 <25 25 < <10 <25 25 <

No. Of obese 12,456 (40.6) 9,971 (32.5) 8,244 (26.9) 9,067 (40.3) 7,263 (32.3) 6,151 (27.4)

Model 1 Ref. 1.06(1.03-1.10) 1.13(1.09-1.17) < 0.0001 Ref. 1.05(1.02-1.09) 1.15(1.11-1.19) < 0.0001

Model 2 Ref. 1.07(1.03-1.10) 1.10(1.06-1.15) < 0.0001 Ref. 1.05(1.01-1.09) 1.14(1.10-1.19) < 0.0001

Model 3 Ref. 1.04(1.01-1.08) 1.04(1.00-1.08) 0.0302 Ref. 1.02(0.98-1.06) 1.06(1.01-1.11)  0.0099
Chajangmyon/Jamibbong

g/day <14 <36 36 < <14 <36 36 <

No.Ofobese  778( 3.5) 12,403 (56.4) 8,811 (40.1) 602 ( 3.8) 8,928 (55.8) 6,475 (40.5)

Model 1 Ref. 1.38(1.27-1.50) 1.65(1.51-1.80) < 0.0001 Ref. 1.21(1.11-1.33) 1.46(1.33-1.60) < 0.0001

Model 2 Ref. 1.21(1.10-1.33) 1.35(1.23-1.49) < 0.0001 Ref. 1.11(1.00-1.23) 1.28(1.15-1.43) < 0.0001

Model 3 Ref. 1.18(1.07-1.30) 1.27(1.15-1.40) < 0.0001 Ref. 1.07(096-1.19) 1.16(1.04-1.30) < 0.0001
Buckwheat vermicelli/Buckwheat noodle

g/day <4 <9 9 < <4 <9 9 <

No. Of obese 12,151 (62.0) 5,124 (26.1) 2,337 (11.9) 8,703 (61.3) 3,757 (26.5) 1,733 (12.2)

Model 1 Ref. 1.20(1.15-1.25) 1.24(1.17-1.31) < 0.0001 Ref. 1.21(1.15-1.26) 1.26(1.19-1.34) < 0.0001

Model 2 Ref. 1.18(1.13-1.24) 1.18(1.11-1.25) < 0.0001 Ref. 1.20(1.14-1.26) 1.22(1.14-1.31) < 0.0001

Model 3 Ref. 1.16(1.11-1.21) 1.12(1.05-1.20) < 0.0001 Ref. 1.17(1.11-1.23) 1.14(1.07-1.23) < 0.0001

1) Obesity: BMI > 25 kg/m?, Abdominal obesity: Waist Circumference M > 90/F > 85
2) The fertile for g/day for each noodle

3) Model 1: Crude

4) Model 2: Adjusted for age, sex, education, job, maried, income
5) Model 3: Adjusted for Model 2 + drinking status, smoking status, exercise, total energy intake
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Table 5. Odds ratfios and 95% confidence interval of obesity according to the noodle intake by gender

OR (95%Cl) for obesity"

OR (95%Cl) for abdominal obesity"

1% Tertile 2M Tertile 34 Tertile P trend 1% Tertile 2M Tertile 34 Tertile P trend

MALE
Ramen

g/day <4 <10 10< <4 <10 10<

No. Of obese 3,784 (27.2) 4,214 (30.3) 5,898 (42.4) 2,723 (27.2) 3,044 (30.4) 4,257 (42.5)

Model 12 Ref. 1.06(1.00-1.12) 1.11(1.05-1.17)  0.0001 Ref. 1.06(1.00-1.13) 1.10(1.04-1.16¢) 0.0017

Model 2% Ref. 1.01(0.95-1.08) 1.09(1.03-1.15)  0.0035 Ref. 1.07(1.00-1.15) 1.17(1.10-1.24) < 0.0001

Model 3% Ref. 1.00(0.94-1.06) 1.04(098-1.100 0.1827 Ref. 1.05098-1.12) 1.08(1.01-1.15) 0.0277
Wheat noodles with soup

g/day <10 <25 25 < <10 <25 25 <

No. Of obese 5,037 (36.7) 4,400 (32.1) 4,280 (31.2) 3,596 (35.8) 3,193 (31.8) 3,244 (32.3)

Model 1 Ref. 1.08(1.03-1.14) 1.16(1.10-1.22) < 0.0001 Ref. 1.09(1.03-1.15) 1.23(1.16-1.30) < 0.0001

Model 2 Ref. 1.07(1.01-1.13) 1.15(1.09-1.22) < 0.0001 Ref. 1.09(1.02-1.15) 1.24(1.16-1.31) < 0.0001

Model 3 Ref. 1.04(0.99-1.10) 1.08(1.02-1.15  0.0097 Ref. 1.05(0.99-1.12) 1.14(1.07 -1.22) < 0.0001
Chajangmyon/Jamibbong

g/day <14 <36 36 < <14 <36 36 <

No. Of obese 195 (1.63) 6,024 (50.5) 5,712 (47.9) 160 (1.84) 4,361 (50.1) 4,179 (48.0)

Model 1 Ref. 1.02(0.85-1.23) 1.21(1.01 -1.46) < 0.0001 Ref. 0.85(0.70-1.03) 0.99(0.82-1.20) < 0.0001

Model 2 Ref. 1.03(0.84-1.26) 1.18(0.96-1.44) < 0.0001 Ref. 091(0.73-1.12) 1.07(0.87-1.32) < 0.0001

Model 3 Ref. 1.00(0.82-1.22) 1.10(090-1.34) 0.0008 Ref. 0.87(0.71-1.07) 097(0.78-1.20) 0.0017
Buckwheat vermicelli/Buckwheat noodle

g/day <4 <9 9< <4 <9 9<

No. Of obese 5,476 (57.9) 2,639 (27.9) 1,342 (14.2) 3,950 (57.0) 1,956 (28.2) 1,023 (14.8)

Model 1 Ref. 1.26(1.19-1.34) 1.31(1.21 -1.42) < 0.0001 Ref. 1.26(1.18-1.35) 1.36(1.25-1.48) < 0.0001

Model 2 Ref. 1.24(1.16-1.33) 1.26(1.15-1.37) < 0.0001 Ref. 1.26(1.18-1.36) 1.34(1.22-1.47) < 0.0001

Model 3 Ref. 1.22(1.14-1.30) 1.20(1.10-1.32) < 0.0001 Ref. 1.22(1.14-1.31) 1.24(1.13-1.37) < 0.0001
FEMALE
Ramen

g/day <4 <10 10< <4 <10 10<

No. Of obese 5,560 (42.3) 4,143 (31.5) 3,436 (26.2) 4,011 (42.4) 2,942 (31.1) 2,499 (26.4)

Model 1 Ref. 0.93(0.89-0.98) 0.94(0.89-0.99) 0.0061 Ref. 0.92(0.88-0.97) 0.95(0.90-1.01) 0.0476

Model 2 Ref. 1.03(0.97-1.08) 1.14(1.08-1.21) < 0.0001 Ref. 1.03(0.97-1.09) 1.20(1.13-1.28) < 0.0001

Model 3 Ref. 1.01(0.95-1.06) 1.08(1.02-1.15) 0.0131 Ref. 1.00(0.94-1.06) 1.10(1.03-1.18)  0.0075
Wheat noodles with soup

g/day <10 <25 25 < <10 <25 25 <

No. Of obese 7,419 (43.8) 5,571 (32.9) 3,964 (23.4) 5,471 (44.0) 4,070(32.7) 2,907 (23.4)

Model 1 Ref. 1.03(0.98-1.07) 1.02(0.97-1.06) 0.3982 Ref. 1.01(0.96-1.06) 1.01(0.96-1.06) 0.7871

Model 2 Ref. 1.06(1.01-1.11) 1.08(1.03-1.14) 0.0013 Ref. 1.03(0.98-1.08) 1.09(1.03-1.15  0.0051

Model 3 Ref. 1.04(0.99-1.09) 1.02(0.97-1.08) 0.3121 Ref. 1.00(0.95-1.06) 1.01(0.95-1.07) 0.7462
Chajangmyon/Jambbbong

g/day <14 <36 36 < <14 <36 36 <

No. Of obese 583 (5.79) 6,379 (63.4) 3,099 (30.8) 442 (6.05) 4,567 (62.5) 2,296 (31.4)

Model 1 Ref. 1.27(1.16-1.41) 1.30(1.17-1.43)  0.0004 Ref. 1.16(1.04-1.29) 1.23(1.10-1.38)  0.0005

Model 2 Ref. 1.28(1.14-1.43) 1.38(1.23-1.55) < 0.0001 Ref. 1.19(1.056-1.35 1.33(1.16-1.52) < 0.0001

Model 3 Ref. 1.24(1.11-1.39) 1.29(1.14-1.45) 0.0012 Ref. 1.14(1.01-1.30) 1.21(1.05-1.38) 0.0084
Buckwheat vermicelli/Buckwheat noodle

g/day <4 <9 9< <4 <9 9<

No. Of obese 6,675 (65.7) 2,485 (24.5) 995 (9.80) 4,753 (65.4) 1,801 (24.8) 710(9.77)

Model 1 Ref. 1.10(1.04-1.17) 1.06(0.98-1.15)  0.0046 Ref. 1.11(1.05-1.18) 1.06(0.97-1.16)  0.0083

Model 2 Ref. 1.13(1.06-1.20) 1.11(1.02-1.22)  0.0002 Ref. 1.15(1.07-1.23) 1.12(1.01-1.24)  0.0004

Model 3 Ref. 1.11(1.04-1.18) 1.06(0.96-1.14) 0.0132 Ref. 1.12(1.04-1.20) 1.05(0.94-1.16) 0.0298

1) Obesity: BMI > 25 kg/m?, Abdominal obesity: Waist Circumference M > 90/F > 85

2) Model 1: Crude

3) Model 2: Adjusted for age, sex, education, job, maried, income
4) Model 3: Adjusted for Model 2 + drinking status, smoking status, exercise, total energy intake
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Appendix 1. Contribution of specific foods for caroohydrate intake

Contributing
Food Ifems R?
1 Cooked rice with other cereals 0.109
2 Other drinks 0.213
3 Half & half cooked rice well milled and rice with other cereals 0.282
4 Cooked rice, well milled 0.400
5 Cooked rice with soylbean 0.523
6 Half & half cooked rice well milled and rice with soylbean 0.609
7 Apple/apple juice 0.675
8 Wheat noodles with soup 0.728
9 Other breads 0.774
10 Yogurt 0.802
11 Grape/grape juice 0.828
12 Ramen 0.851
13 Sweet potatoes 0.867
14 Chajangmyon/Jambbong 0.882
15 Banana 0.895
16 Rice cakes (plain rod shape)/ice cake with soup 0.906

R?: Cumulative R? by stepwise multiple regression
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