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Changes in weight, waist circumference, prevalence of obesity, and dietary factors
associated with weight gain over 8 years in Korean adults: Longitudinal data from
the Korean Genome and Epidemiology Study*
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ABSTRACT

Purpose: The purposes of this study were to describe changes in weight, waist circumference (WC), and prevalence of
obesity over 8 years as well as investigate demographic and dietary factors associated with weight gain in Korean adults,
Methods: The Korean Genome and Epidemiology Study is an ongoing community—based longitudinal study, which was started
in 2001~2002 and repeated every 2 years, Height, weight, and WC were measured, and demographic data and food intake
information using the food frequency guestionnaire were collected from 10,038 adults aged 40~69 years at baseline, Among
those individuals, 3,506 healthy individuals without chronic diseases completed the 4th follow—up survey in 2009~2010,
Results: Mean weight decreased by 0.35 kg and 0.65 kg in men and women, respectively, whereas mean WC increased by
1.71 cm and 1,85 cm during the 8—year period, Prevalence of obesity based on body mass index (BMI) decreased from 34.5%
to 33.5% in men and from 38.0% to 36.7% in women, whereas abdominal obesity increased from 14.8% to 22.2% in men and
from 28.8% to 35.4% in women, Weight change was associated with age and smoking status in men, and residence area, age,
education, income, and alcohol drinking in women, Approximately 57.5% maintained their BMI over 8 years ({ %1 kg/mz, stable
weight group), 19.5% showed a BMI increase of > 1 kg/m? (weight gain group), and 23.0% showed a BMI decrease of more
than 1 kg/m2 (weight loss group). There was no significant difference in energy intake calculated as the percentage of
estimated energy requirements among the three weight change groups. Intakes of coffee mix and milk were significantly
higher in the weight gain group than in the weight loss group in men after controlling for confounding factors. Conclusion: Our
results show that higher consumption of coffee mix and milk was associated with weight gain in Korean healthy men,
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Fig. 1. Flow diagram of participant selection for analysis
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Table 1. Characteristics of the study population at baseline

£ 40th 56.9%, 500 24.7%, 600H 18.4%0| AT} 285
S FE o3} 46.7%= 71 BkeH, IF 35.3%, Ul
Zold 15.1%9 ot €% F9L 1009+ w9k
o] 29.4%, 100~200%+¢) |9t 30.0%, 200~3007HY m]h
20.9%, 3009+ oS 19.8%0]3lth AYL ol
26.5%F 7P B, FH 25.6%, A3 16.3%2] 0]
ATH. 254k HIE-S 50.7%, FAXIe] HlE-E 25.8%0]
oM, 47.6%7F AR TFS A9 A el &
Hotadrk. Aol wet AFAY, asrE, 98T 7Y
2, 2, TN YA 2Fol7F AT

7[9E=AtRL 8 2 FHZALY| MH|IASX|2 HIZHE
7IREEANS} R AP A 0] AR, A, Al sllEd,

Total

Men Women

Characteristics (n=3,506) (n=1804) (n=1,702) p-value?
Residence area
Urban (Ansan) 1,892 (54.0)" 1022 (56.7) 870 (51.1) <0.01
Rural (Ansung) 1,614 (46.0) 782 (43.3) 832 (48.9)
Age (yrs)
40 ~ 49 1,993 (56.9) 1,030 (57.1) 963 (56.6) NS
50 ~ 59 867 (24.7) 439 (24.3) 428 (25.1)
60 ~ 69 646 (18.4) 335 (18.6) 311(18.3)
Education
< Middle school graduate 1,742 (46.7) 702 (38.9) 1,040 (61.1) <0.001
High school graduate 1,236 (35.3) 696 (38.6) 540 (31.7)
> College graduate 528 (15.1) 406 (22.5) 122(7.2)
Monthly income (10,000 won/mo)
<100 1,031 (29.4) 449 (24.9) 582 (34.2) <0.001
100 ~ 200 1,051 (30.0) 546 (30.3) 505 (29.7)
200 ~ 300 731 (20.9) 409 (22.7) 322 (18.9)
=300 693 (19.8) 400 (22.2) 293 (17.2)
Job
Farmer 928 (26.5) 574 (31.8) 354 (20.8) <0.001
Housewife 897 (25.6) 0(0.0) 897 (52.7)
Self-employed 570 (16.3) 422 (23.4) 148 (8.7)
Office clerk/Professionall 338 (9.6) 283 (15.7) 55(3.2)
Sales/Manufacturing worker 264 (7.5) 144 (8.0) 120(7.1)
Other 509 (14.5) 381 (21.1) 128 (7.5)
Alcohol
No 1,727 (49.3) 511(28.3) 1,216 (71.5) <0.001
Yes 1,776 (50.7) 1,293 (71.7) 486 (28.6)
Smoking
No 2,601 (74.2) 943 (52.3) 1,658 (97.4) <0.001
Yes 905 (25.8) 861 (47.7) 44 (2.6)
Physical activity
Rarely 1,635 (47.6) 844 (47.2) 809 (48.0) NS
<30 min 469 (13.5) 241 (13.5) 228 (13.5)
230 min 1,350 (38.9) 702 (39.3) 648 (38.5)
1)N (%) 2)Byx*test 3) Not significant
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Table 2. Anthropometric measurements and prevalence of obesity at baseline and at 8-year follow-up

Men (n=1,804) Women (n=1,702)
Baseline Follow-up p-value') Baseline Follow-up p-value

Age (yrs) 50.4+8.32 58.2+8.3 <0.001 50.3+8.3 58.2+8.2 <0.001
Height (cm) 166.9+5.7 166.6+5.8 NS 154.5+ 5.4 154.1+57 <0.001
Weight (kg) 66.7£9.4 66.4£9.6 <0.001 58.3+8.1 57.6+8.1 <0.001
WC4 (cm) 82.3+7.4 84.0+8.1 <0.001 79.9+9.1 81.7+9.5 <0.001
BMI® (kg/m?) 239+28 23.9+29 NS 24.4%3.1 242+30 <0.001
BMI categories

Underweight (<18.5 kg/m?) 47 (2.6)¢) 77 (4.3) <0.01 25(1.5) 29 (1.7) NS

Normal (18.5 ~ 22.9 kg/m?) 633 (35.1) 586 (32.5) 559 (32.8) 586 (34.4)

Overweight (23 ~ 24.9 kg/m?) 502 (27.8) 536 (29.7) 472 (27.7) 463(27.2)

Obese (> 25 kg/m?) 622 (34.5) 605 (33.5) 646 (38.0) 624 (36.7)
WC categories

Normal 1,537 (85.2) 1,403 (77.8) <0.001 1,212(71.2) 1,100 (64.6) <0.001

Obese (290 cm for men/85 cm forwomen) 267 (14.8) 401 (22.2) 490 (28.8) 602 (35.4)
1) By paired t-test or McNemar's test  2) Mean+SD  3) Not significant  4) Waist circumference  5) Body massindex  6) N(%)

BMI2] gk} vigk, BRu8|vke] BXE Table 291 AJA]
At 8d 9t A1) B2 YA} 0.3 cm, A4} 0.4 cm
A% o2 YeRton, drloAx s oAl Aol
7F A (p < 0.001). FH 2F AT FHo = 74
3o (p < 0.001), slEEde FroldoE Frlstt
(p < 0.001). BMIE F=}] 79 79kzAtel F2|Z2A
Al B 5t 23.92 Zo|7) gl o, ofx}e] 73-9- 24.49)
A] 2422 7 243 (p < 0.001).

BMIE 7|0 2 HITHAS B-/3S W, 7IRERA ol A
2] A AR F 2.6%, AT 35.1%, AT 27.8%,
HITE 34.5%0|910H, FHZALNXNE AAZF 4.3%, 3
FAZE 32.5%, FAZF 29.7%, HITF 33.5%0°]2AT}. o=}
o] A% 71kzALNA AAF 1.5%, FAAZ 32.8%,
AF 27.7%, HIRF 38.0%°|A o1, FHZA A= A4
= 1.7%, B73AF 34.4%, IAF 27.2%, BITE 36.7%2
2 Yt 8d Fe] o] jolg AHEY] 3|
McNemar tests XIS A}, G2e] 74 2pol7} A
™ (p < 0.05), A=}e] 79 Zfol= gIATh. BMI 25 0]
HIThE-S IRlo] A 34.5%004 33.5%, oA=}e] A9
38.0%04 36.7%E 81d F 7+ 7Had Ao et
U -folF9l Zol= gl e 7o R 3 By
HITRSS URlo] A9 14.8%A 22.2%, IRk A9
28.8%014 35.4%= 718t F2JZQ1 Zol7t AR (p
<0.001).

Fig. 2& 7|8E2AA BMIZ 7|50 8 AAIST, A4
AFd, IAFT, vhre s ERE AFRE(A) & 3
gEd 71Fog Agwy nivkro g EFHE ARME (B)
o] 8d & FHZAPIAE 217} o8 A B/ A=AE Y
bl Z1golt). BMIZ 71502 31503 o 7]RkRAllA

AAZFTI G A HAF 21.3%, oA} 40.0%7} B
o7 olFHAL, 7HEAIAN AIATTOING 735
Y 717} 72.5%. 78.4%7} 84 Tl = AAFS §x|5}aL 9}
A0, 1.7%} 2.1%Rt HITko 2 o] P ATt 7]HkzEALo]
A HAFI U Aol FA 21.7%, AR 26.1%7F
o g, dAl 20.7%, 94} 19.0%7} HITkO 2 o] E AL
& g ASAT = 7]EEALA BIIRIT ) 8 o
T HITRQ) 7%= 9Al 78.8%, 93AF 80.8%0]R 0, H
Z¥z} 1.3%, 2.3%%0] AR H3irt. selEdE
ZIEoE sigle wells el BERuIvte R o]y
= AF7E EAF 13.7%, oA} 18.7%e110H, Ex-Hglo]
A BGo R olRHE 9= BAb 28.5%, Ak 23.5%0]
Ak

UGN EMof| e gzl MFat 5i2=a 2l Hat
ldate] dnba EAdol wh2 gdzte] AFw 32lEY)
W32 B A5 A7 Table 33 2t) A|S2 date] 4
33t 0.35 kg, AR}e] A9 0.65 kg 7HAste] o2t d
AT H 8ol A48Tt (p < 0.001). Ht A5l 7}
St Ao 2 Vehd A e Fxbe] -9 400, el 2]/A 4k
2], Aol om, oxpo] 79 AR A, FATol
At FATo] B AT Aol T/ 7Fsdol A
oug 7PEARIA FAAY AFEC]l FEZARIA
HIFATo 2 vl 99 AT F7HE AE A7
510 kg S7FeEA, AEA Q] Fawo] 8d 3 EAE 0.6
kg, @A} 1.1 kg 2 A= 2Fo)7) YA @EAl= A2
AANEA] 23k, Wb 8d Fo] FAoRe] uebe
AFHstgs B4 2y Fdwro] HIgATel vis) &

_g‘_
31 AlTol ¥ We] HaElom, o] e #elde]

o



Journal of Nutrition and Health (J Nutr Health) 2017; 50(4): 336 ~ 349 /341

Baseline Follow-up

o]

17

Normal (n=633) 6.2] 725

Overweight (n=502) 217 ‘ 57.4 20.7

0.2

Obese (n=622) 19.9 78.8

0 20 40 60 80 100(%)

7 Underweight ONormal D Overweight M Obese

Baseline

Follow-up

Underweight (n=25)

7
Normal (n=559)
’

Overweight (n=472) 26.1 | 54.9 19.0

Obese (n=646) 16.9 80.8

0 20 40 60 80 100 (%)

#ZUnderweight ONormal DO Overweight M Obese

(A) Based on BMI

Baseline Follow-up

Normal (n=1,537) 86.3 13.7

Obese (n=267) 28.5

0 20 40 60 80 100(%)

ONormal  EObese

Baseline Follow-up

Normal (n=1,212) 813 18.7

Obese (n=490) 235

T T T T d
0 20 40 60 80 100(%)

ONormal M Obese

(B) Based on waist circumference

Fig. 2. Changes in the percentages of obesity categories and abdominal obesity over 8 years
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Table 3. Changes in weight and waist circumference over 8 years by general characteristics at baseline

Men (n=1,804) Women (n=1,702)
N Weight (kg) wC (cm) N Weight (kg) WC (cm)
Total 1,804 -0.35+3.80% 1.71+£5.30 1,702 -0.65+3.51 1.85+6.18
Area
Urban (Ansan) 1022 034376 NS¥  -002+515 <0001¥ 870 -046+355 <005 0.38%649 <0.001
Rural (Ansung) 782 -0.37+385 3.97 £4.59 832 -0.84%3.46 3.40£5.43
Age (yrs)
40~ 49 1,030 0.07+383 <0001 1.25+509 <0001 963 -025+357 <0001 1.65+6.34 NS
50~ 59 439  -0.79+3.63 1.66%5.62 428 -0.90+337 2.23+6.01
60~ 69 335 -1.07+376 3.21+524 311 -1.52+333 1.96+5.87
Education
< Middle school graduate 702 -0.23+3.69 NS 290+521 <0001 1,040 -092+356 <0001 228+595 <0.01
High school graduate 696  -0.34+3.89 1.35+5.15 540 -0.25%3.45 1.18+6.52
> College graduate 406 -0.57+3.83 0.27+£5.25 122 -0.08+3.10 1.23+£6.28
Monthly income (10,000 won)
<100 449  -0.63+£3.84 NS 331£504 <0001 582 -1.05+3.58 <001 262+594 <001
100~ 200 546 -0.20+£3.86 215£5.17 505 -0.61+£3.40 1.62+6.09
200~ 300 409 -0.14+3.86 1.02+5.18 322 -0.39+3.79 1.26+6.87
>300 400 -0.45%+3.59 0.03+£5.28 293 -0.18%£3.15 1.37+£5.85
Job
Farmer 574  -0.28+3.66 NS 403+452 <0001 354 -1.03+347 NS 321+546 <0.001
Housewife 0 897 -0.61+3.47 1.50+6.29
Self-employed 422  -0.46+376 0.58+5.55 148 -0.73+370 1.15+6.39
Office clerk/Professional 283 -0.42+376 0.50+4.97 55 0.02+3.18 -0.34+7.48
Sales/Manufacturingworker 144 0.18+3.71 1.12+4.95 120 -0.40%+3.59 3.36%5.13
Other 378  -0.48+4.09 0.60+5.35 128  -0.21+3.66 0.96+6.45
Alcohol
No 511 -0.49+3.56 NS 1.72+£5.24 NS 1216 -077+343 <005 1.77£6.15 NS
Yes 1,293 -0.29+3.89 1.71£5.32 486 -0.34+£3.70 2.05+6.24
Smoking
No 943 -0.73£3.54 <0.001 1.07+£522 <0001 1,658 -0.67+3.49 NS 1.78+6.17 <001
Yes 861  0.06+4.02 2.41£530 44 0.15%4.11 4.46+6.06
Smoking at follow-up
No 1214 -0.19+384 <005 1.73+5.44 NS 1676 -0.63+£3.52 NS 1.84+6.19 NS
Yes 590  -0.67+3.69 1.67 £4.99 26 -1.45%3.01 2.49 +5.31
Physical activity
Rarely 844 -0.40%3.80 NS 1.60+£5.25 NS 809 -0.76%3.62 NS 1.99+6.13 NS
<30 min 241 -0.66+3.85 1.58+5.44 228 -0.85+3.24 1.51+£5.56
230 min 702 -0.19+£3.80 1.86+5.31 648  -0.42+3.47 1.77 £6.47
1) Waist circumference  2) Mean+SD  3) Not significant  4) p-value by t-test or ANOVA

30.3%0]%10H %JRAM] I 49.9%, A= 53.1%

2 AT ‘i%% A Aol vlsl E=9koH (p < 0.001),

EHBTEE 9R} 36.3%, GAF 44.2%=E TE F ol H]
3l =4 (p < 0.001).

BMI Hatol| m2t EFe Ml ETHel 12 HF ofluX|
9 g A ME|
iﬂ%%—ﬂ:éo] E %01] I8l SRS T Be] 5]

19 33t oy 2] A S vlugh

A JA2ke] 5ol zpol7t §ISIHh (Table 5). H=}e] 7
Folle HEE oA Zel7t ke (p < 0.01), AF
o] 7P AA AdFHe AoE JeRTh 18y olE
U= daeFAe] HlEE AXrele] nlwgt 23 J
B5F Fo)Ql ZHo) 7t gl

ARl YA dHZe 55 vlush] St &
i wEld A, Elopql, 2lREep, vlEll C, Z4r, Ao
NARZ} MARS Blush Ay} Gxle] A B ool
A AFEDATo) T2 F Tl Bla NARo] Sk, MAR
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Fig. 3. Changes in mean weight, waist circumference and body mass index by age groups over 8 years

Table 4. Anthropomeric changes over 8 years in the three groups classified based on weight changes

Age (yrs)

Men (n=1,804) Women (n=1,702)
Weightloss Stable weight Weight gain Weightloss Stable weight Weight gain
(n 2 390) ° (n= l,Oélg) (ng: 3593) p-value! (n 2 417) ° (n= 955)g (ng: 33%) p-value

Height (cm) Baseline 1667457  1668+58  167.3+57 NS 1544453 154654  1545%55 NS

Follow-up 1665458  1665+58  167.1+57 NS 154155 154257  1539%59 NS

8yearchange -02+0.9 -0.2+0.8 -0.2+0.8 NS -0.3+1.0° -04+1.0° 05+1.6° <0.01
Weight (kg) Baseline 69.3+£10497  662£9.1°  655+88° <0001 61.5+83% 575+77° 565+7.8° <0.001

Follow-up 640+£102°  659+9.1°  70.4£92° <0001 565+80° 572+7.8°  604+82° <0001

8yearchange -53+24°  -03%1.4°  49#23% <0001 -50£24° 03152  40£21° <0001
wc3¥ (cm) Baseline 845799  819+72° 81.1x70° <0001 829+86° 79.3+90° 77.6+88° <0001

Follow-up 81.8£83°  83.6%79° 87.6x75% <0001 808%9.1° 81.3+95° 841+94% <0001

8yearchange -2.7+48° 17+43° 65+44% <0001 21555 20+54° 64%579 <0001
BMI4 (kg/m?) Baseline 249319 237+27°  234+26° <0001 258+319 241+29° 237+30° <0.001

Follow-up 230431 237+27° 252#27° <0001 238+30° 240+29° 255+319 <0001

8yearchange -1.8+08°  -0.0£0.4° 18+08° <0001 -20%£1.0° -00£0.4° 1.8+08°  <0.001
Prevalence of Baseline 191 (49.0)¢ 340 (32.5) 91(25.8) <0.001 231(55.4) 315(33.0) 100 (30.3) <0.001
obesiy®! Follow-up 7(249) 332(31.3) 176(49.9) <0.001 138(33.1) 311(32.6) 175(53.1) <0.001
Prevalence of Baseline 95 (24.4) 134 (12.6) 38(108) <0001  163(39.1)  258(27.0) 69(209)  <0.001
abdominal obesity”) Follow-up 4(16.4) 209(19.7)  128(363) <0.001  131(31.4) 325(340)  146(442) <0.001
1) By ANOVA or y*test 2) Mean + SD, Different letters within the same row are significantly different at 0.05 by Tukey's test. ~ 3) Waist

circumference  4) Body massindex  5) BMI=25kg/m?  6)N (%)  7) WC =90 cm for men, =85 cm for women
= 99T (p < 0.01). A1) A9 AFHAT T2 T AFRHD foFoE Bol AT (p < 0.05). =3 -
o] Hls] SalAy} glolle] NARY Wk, MAROIE & A2 Al & 212} 53.5 g/day, 67.0 g/day, 72.0 g/day
2o 7k ATt oz Zylite] ZATRT SoRHoE wo| MHEirt
(p <0.05). 1 9] T} S8 872 E, W, IpAHFo] A
BMI 510l Mt 225 | TEtS] T 819 AEo| N D Al At kel felHel Aol fldlTt. EH ol
g A, A, W, 59, SF, 1e)a FAA 0] FHOL 1
Table 6& BMI H3}o] whe} 258k A Jek 7hel] Do) & &g A7 eleas §94S ot Hojgor (p =
°| %ﬂ e 7He A e »"—Efﬂ A o] Zfol7t A= 0.052), AT E)e} 9= oJHF] f2]F2 2Jo|E e}
A5 vlmdh Folok. gAle] A9 eabg s AHFoIM A WLt (p < 0.05). 9IAL] BS FAte] A o] Al Fek 2t
T :rl% 25.3 g/day, F-ATE 312 g/day, SRS o FolF 2olrt AU (p < 0.05), LwkA Alglo g
38.1 g/dayS 2 AFS7hre Asioa®iet %P/WEE RAGLS wo= 8o & xpo]2 B 4= glqiTh

wo] Ao (p < 0.01), AV HHTE Al
7Yz} 12.0 g/day, 12.9 g/day, 14.5 g/day ©& Z7}to] 7+

Table 62] 7}&21% e o
=9k SHF AN 124e] F T AE

SR B F Whgel gl
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Table 5. Mean energy intake and nutrient adequacy ratio (NAR) of selected nutrients at baseline

Men (n=1,804) Women (n=1,702)
Weightloss  Stable weight  Weight gain p-value') Weightloss  Stable weight Weight gain ~ P-value
(n=23%0) (n=1,061) (n=2353) (n=417) (n=955) (n=330)

Energy (kcal/day) 1,966+5872)  2,026+665 2,023+ 641 NS 1,845+683  1,949+761 1,902+667  <0.05

(86.8)% (88.1) (87.7) NS (100.8) (105.9) (103.0) NS
Protein 0.89°%) 0.92° 0.92° <0.01 0.92° 0.94°0 0.94° <0.05
Vitamin A 0.59° 0.64° 0.65% <0.01 0.66 0.67 0.67 NS
Thiamine 0.86° 0.89° 0.89¢ <0.01 0.85 0.88 0.88 <0.05
Riboflavin 0.63° 0.66° 0.67° <0.05 0.72 0.74 0.75 NS
Vitamin C 0.80 0.84 0.83 <0.05 0.83 0.85 0.84 NS
Calcium 0.54° 0.59° 0.58% <0.01 0.59 0.61 0.62 NS
Iron 0.85° 0.88° 0.879 <0.01 0.80 0.81 0.80 NS
MAR® 0.74° 0.77@ 0.77° <0.01 0.77 0.79 0.79 NS

1) By ANOVA  2) Mean*SD  3) Nofsignificant  4) Percentage of estimated energy requirements  5) NAR, Different letters within
the same row are significantly different at 0.05 by Tukey's test.  6) Mean adequacy ratio

Table 6. Mean intake of selected sugar containing foods and beverages at baseline

Men (n=1,804) Women (n=1,702)
Weight Stable Weight Weight Stable Weight
loss weight gain g . P~ 2 loss weight gain o o
(N=390)  (n=1081) (n=353 YOM& VAT 17} (n=9s5) (n=aag 'OV valUe
Bread
Loaf bread 40+9.7% 444121 48+102 NS NS 44+98  50+11.1 55%103 NS NS
Breadwithredbeanpaste  3.5+8.6 44162 3.5+9.4 NS NS 3.5+9.5 3.5+88 3979 NS NS
Choco pie/cake 21168 28+83 3.0+16.7 NS NS 2.1+£87 24+72 1.9+£50 NS NS
g;?fer"gec’d WINCIEAM, 40407 494139 461101 NS NS 40+152 424101 44+83 NS NS
Confectionery
Cookies 46190 54+10.4 50%9.5 NS NS 39486  55%117 57+106 <005 NS
Candy/Chocolate 20%56 17450 1.6£50 NS NS 1.7%5.1 1839  13#33 NS NS
Ice cream 71£158  9.1£195  9.8+263 NS NS 74%197  95%226 99+192 NS NS
Beverages
Carbonated beverages  25.3+44.3%) 312+548% 381+590° <001 NS 1994761 1674384 168%390 NS NS
Coffee (mix) 120£13.12 129+130%° 145+138° <005 <005 8.6%98 79496  87%96 NS NS
Green fea 3814729 393+742  402+683 NS NS  40.1489.0 37.12733 356%723 NS NS
Soy milk 103+29.2 1174367 100+294 NS NS 65261 914425 86+289 NS NS
Otherbeverages 137£310 17.5£436 1463330 NS NS 109%27.6 113:27.6 96220 NS NS
(Sikhye, Yuja-cha)
Dairy products
Milk 53.5+957° 67010479 720£127.3° <005 <005 841%1325 823+117.6 89.0£117.3 NS NS
Yogurt 274521  286%559  28.1%57.8 NS NS  353+67.2 336%643 319%£593 NS NS
Total®! 116.0£104.8° 134.6+134.6% 137.6£1358% <005 NS  1082%137.5 110.6£121.7 108.1£99.3 NS NS

1) By ANOVA  2) Adjusted for area, age, education, income, alcohol at baseline, and smoking at follow-up ~ 3) Mean £ SD (g/day)
4) Not significant  5) Different letters within the same row are significantly different by Tukey's test.  6) Sum of the intakes of 12 items
among 14 items except green tea and milk

FS BT U 32 FAY A Al 116.0 ¢ o #
day, PRI 134.6 g/day, S71-2 137.6 g/day= 57}

P fARE Gomurt felHeR W) AFARe  ASE N SsEe] FUARS olgslel 404 ol
U (p < 0.05), Y9k ARgRo = BASE A Al Jok 1k A1 8zt AlF, slElEdl, BIvke ] wskE AuE 4
14 2ol gigich 3} slelgele 2visision B AEH BMI 4l
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