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Association of Dietary Intake with 10-Year Risk for Coronary Heart Disease Predicted from Framingham
Risk Score in the Korean Adults: Korea National Health and Nutrition Examination Survey 2019-2020

Mi Hyun Kim*
Department of Food and Development, Kyungil University

Abstract

This study investigated the association between dietary intake and 10-year risk for CHD predicted from Framingham risk
score in Korean adults using the Korea National Health and Nutrition Examination Survey 2019-2020. Eight thousand
subjects (3,382 men and 4,618 women) aged 30 years or older were classified into three groups according to the 10-year
CHD risk (%). The sociodemographics, anthropometrics indices, blood profiles, and dietary intake were collected. After
adjusting for confounding variables, the mean adequacy ratio (MAR) decreased for both men and women as the disease
risk increased. The high-risk group was below the MAR criteria, indicating that the overall quality of the meal was not good.
The highest consumers of legumes (OR 0.56, 95% CI 0.37-0.84), fruits (OR 0.67, 95% CI 0.48-0.93), and fish (OR 0.60,
95% CI 0.42-0.87) had a 44%, 33%, and 40% lower 10-year CHD risk than lowest consumers in men, respectively. In
women, there is no significant relationship between food groups and disease risk. Therefore, improving lifestyle habits such
as weight control, increased activity, and adequate food intake, especially legumes, fruits, and fish rich in antioxidant
nutrients and bioactive substances, appears to have a potential association with preventing coronary heart disease in Korean

adults.
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2l AE#A A 3(cardiovascular disease)>Z A7F 5
7he sl FoA A WA A 250l I
o] 3] 01—‘?01741] Fate] gt WA e
12 =237d8d P4 (atherosclerotic plaque)S-2 A7,
s 2 AEAA) 5o AEoR YERdtiMurray 2015).
WA A AAH R Fagk Abd glolH =2l 2l
ol wt At FHEE wEA STk ArhWu
et al. 2015). SAI oJ3hH 2yt 20204% 100] A
A1 F APgESto] ol A= o] 29]o]m AlgESte
2 QIg APES I 107 BF 638 2E 2010100 H]a)
34.3%7} Z713F TH(Statistics Korea 2021). T3+ A8 #AA 2
oz Qs WAshe R18H8-2 20199 oF 9% 41 <o

ol Jo 1=
M‘m

A THHealth Insurance Service 2020; Korea
Disease Control and Prevention Agency 2020a).

WA AP QIR = o], A, 1AL
:g. o])\]—;(];d%ﬂz (AT }\1/\], ]_ Hw 2 A
Aow o2t Qs R stete] o mX|=

R 77}A]ZJE}(Wﬂson et al. 1998; Jackson et al.
2005). o7 AgollA FAA P8ISS JHATEAE W
WAPEAS ] gk oW g3t Tkl HASHTH(Wu et
al. 2015; Aune et al. 2018; Mayr et al. 2018). Wu et
al. (2015)°] "=, UK, ¢&, A=, divl=g, 294, v
g SollA =31% 18712] cohort studyE 7FA| AL 2]o]Ad-f-
AF et HHAGAS 18T AREE mEREA S Al

A=
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=5, A, A )“fﬂﬂ 10 g/day 57}
75 A %“3 S 8%, AP 192 24% st ¥
FAAAARE hFeRE o7 %‘?l Azl 2 2 o]
(Mediterranean diet) == AXW 2o)& SAIEIGS wl A
78k 2215 F3) dietary inflammatory index (DID7} 7141
H3 454 A (hs-IL-6)7F 748t tHMayr et al. 2018).
3k 697fle] AekH AFER HIER] C, carotenoids, BIEF
Eo} 72 ks g AFet AdaAES e &
AlZ WEl £493F Aune et al. (2018)2] Aol A3}
A AF e AERA o5 Y] dFHet € w=7F A
daAES I B APEE et wdol UTh
AAso] gle AdHoX = 7 7l 52 2 oo 9%
JIAF=E] A7 o STbl = dS f1fo] §43] 57

Stk B E S Aek(Smith 2007). W S9AAES 7}
A3 e AhTEE 2ol W 2-shs 212 H3he]
WA AP HAAE d wl- Sasih AdaAEs

o] M 23S 5T F e ETEE+ indivisual lipid
risk factors (ILRF), waist-hip ratio, TG/HDL-C ratio,
Framingham risk score (FRS), atherogenic index of plasma
(AIP), Castelli’s risk index (CRI) 5°] SltH(Fernandez-
Macias et al. 2019). ©] Z°IA] FRS= Framingham cohort
studyE 7|WEO.E WS om ol A, FIe2HE,
HDL—*“Eﬂ/\Eﬂi FEQ To 7l kg He W 'o‘o:] AF
HE % 3,‘—5}0]-0% R Y Iaal A glo] 94 %=(10-
year CHD risk)Z | =35 ‘: AFHE7 A AAZR QA
7 4] AHEE AL ATh(Wilson et al. 1998: NECP ATP
I 2002).

FUOIHE FRSE B7HEPE AMEste] AF Sk A
A48 gl vXE Gt DI Aiol mE 2 9
o] zpolE EAS A5 UTHChoi et al 2009; Lee
& Lee 2018). E,Ez:;_]_ 737] iu—;qoi o] oﬂﬂ /Ho] 14—/\-1_0_ ];H
o= FBS IR AT 4R GEBE B de)
S1H(Choi & Bae 2014) -2zt A1olA A4} 1#kel 10
W9 & B ARE ) 93 Fhe] AR BAE s
$Ea Agelt. ek BRAGAT] JHARTL Ate]
Rl 200) @oIAE olu] AHTER Q) HAE e
A7t Bashh Weby B aTelie 37t vl
EAel A% 2 A s olgslel 304 ol 4
¢l J4E Framingham risk scoreol| we} Y+ o=2 7
Pl AAF QRS 10 W B4 A 2 sl
< et fejuet Al AEaAES At &
A 71225 E AlFetaLat sk
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B oA3E A7) 1-23xpd% F A7t dFAKKorea

A4010] ALt AF|9F 108 BHANEEIE SIgmto] 1Rty 455

National Health and Nutrition Examination Survey 2019-
2020) FAAEE W Hste] 413 tH(Korea Disease
Control and Prevention Agency 2019; Korea Disease
Control and Prevention Agency 2020b). #|87] =1 A7
YA AR, FSH, 7Y fES 1F0E BEIEE
Zalsla 771 WA ug 52 WAH 33 /1Fo A}
BISIE) AT 192he] B AT oM I 25
RE 7= XA o 2apdes AREERA 2 7
2AR= 1800 ZAFT, JPRARE 1667 2AE 5
H2 7R W] vE A o)} BE Ve AR
skt
A WA 12,3037 FollM 304 ©]73(30-894)) HU=
8,858 (F 3,734, & 5,124%)°11t}. o] FolA A A
A%, G F4A, Y AR B AFHFRAL 2SS A
I3 8,000 (& 3,382 oI} 4,618%)2 ZHF U IA=
Akt £ Atelr] E83 Ag7] 1220 E =RIA%
JPzAl ARE APBY AFRY AR FUL
Wk e = A TH2018-01-03-C-A, 2018-01-03-2C-A).
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2. Framingham risk score0f| 2|8t 2|8l &&F

109 ool FAF, A2 B A 55 7
2 A= 10d BFAEESE 918 (10-year CHD risk)S
1=317] 9138l Framingham risk scoreZ ARS8} TH FRS=
JE ) Uo], Y28 S, HDL-ZY 2 S, 57188 =
t 3063%}11] ARE- o5 ‘j-] A ol wet sk

02 olo gz 109 IS A QY
FCHNECP ATP 11 2002). ATP IIT (2002)¢] 71
E‘ﬂ TEO HAFE v o] Fosiitt. vol=
Foll wet JrE Fofste] vol7t F7HEE A
o}ﬁt}c* 9134, of: —7-16@).?&]&124%
| HeHE A48 A5 Fosislen —7@%}——5'
s A A7 ofFe] wEt FE5719Y |
t=2A Hasteiaint. 3 HDL-S 2 H &2 H
N Frof wet —1-27 02 Frsei. BE W
£ Hato] TR olof tgah= 109 A4
(%oys g3kt AF=7F 10% vk B9
10-20% Atel= "ml’ﬁ%, 20% ol A9 o}
o 2 A7) AR @Y 2% Framingham risk
scoreo] Wl 3702 EFIIEY. =, A (low-risk
group, LRG & n=3092, & n=4268), 5%5-% &< (moderate-
risk group, MRG, & n=261, ] n=300) ¥ %] ¥ < (high-
risk group, HRG, & n=29, ] n=50)°.% 3&}3jt}.
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EF3Ich dA] S8 A gl s7H100719) o8 o
H3 A Dl E 9= AR S5 T 194 o Uil 5
2 U oz 2kEsie] dA S0 A §A & HlE
o g AN Ak AAEE AHEL dFUd) F
AE AASES 2417F 308 oY e AT AAEES
X7F 1558 ol B 2wl 37k E AASES 4o
QA= 158 7w 28 7t &5 Adshe A7 A
She AR 5 T 194] o tidRE 2 UiE jheE b
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AR A, A, slElsd B2 AIE ZFA] S (body
mass index, BMI) AI5.E #4181t} Fd2 2F =718
G HF oY FEE ol&eien Y S
n=APd9 3] A mEr A Eolof] sidehe W & =
ol AR BAZHE *E ARSItk €
FTEYZHE, A, 354 e e R R
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5. AARMF Z=AL

AAMEF ) EA2 24417 3 AL ARE 285t
AT A IRRS] Fda A, BerskE - oA - 2Rkl
3t P&A oA A3 H] (carbohydrate protein fat ratio,
C:P:F), Y%A 243 ¥](nutrient adequacy ratio, NAR),
Ht JU2 2443 ¥ (mean adequacy ratio, MAR) 2 2]
T AFES A= 2Ake] A8 wWrtsh] S8 g
ol 94 43715 (Ministry of Health and Welfare 2020)
o AAFHZ] A= J= 171 FIEH, T,
HIER A, Elopdl, g|RZ2R], vololil, 4A4h Blel] C, 2
&, 21, Z)ll dsire e A-AAFS} H Fd4L A
AAFANE ALSITE NARS 7+ Y94 AdFH/7 994
WEHFAFERE AZE3HUAL, MARS 1170 ¥ ¥49] NAR
NN YRR It A= ol 1 o3 e 1=
skt A AFH S S dEs] Y] o7k AlEt

il

F

RRE JlEos ATYste] RS F, IR,
WAR), FREF, AT 2 72 AF), ALFEALT, o)
25, VAR, $F 2 T AE, o, O, HAF, S
2 GAE, 44 2 BRe) K HERoR BT AF
9 2 BT 1049 U SRS B 918
o Tt H4EZ 4B FFS A 9 HE2S A
Aol wel AR FFST ARYLS LT

6. EAIX2|

£ A+9] AFE+= Statistical Package for the Social Science
Program (ver. 28.0.1.0, IBM Corp., Armonk, New York,
USA)S o|&3te #4380 e 359 Ax= H+3
EFQAE AAEFI M p<0.05 ol A FreldS A s
Atk FNATSGFZARE 29 Sk e A (two-stage
stratified cluster sampling)& ©|-83l] FE% FEZAlO|E
2 EREHA 224G, JE, 7ER)E AA sk 45}
Ak EgE A7) 1220 AARE WPsIlon® %
TSRS ARSIt dabake Hlsel WiE-g= UERRL
3 WAREA] (Chi-square testye ©]-8-3tith. Yo, 212 =4
A, o AR R, 99 2 YA AFE, NAR, MAR
2 AE AF e dvl A3 72 (general linear
regression) ©|-&-sIATE WAL = kel 23k 2ol & B
?l Uol, 55 Rk, 255F, 3S 75, T AAES
HAHE 9 FAE wEHTE 2GSl AR (analysis
of covariance, ANCOVA)S 33t tlidale] A& 43
o} 100 #FA S 918 (10-year CHD risk) Alole] A
ALt ZX]2E 3]HE2A (multivariable logistic regression)
° 2 AAsIel

AT dARe] YurLa) B4 A= <Table 153 2t} of
ZdAke] Yol 30-894] AlelZ, HY 2F A 9)HE(LRG),
S HAL(MRG), LAFHRG) 2= Fo} A9 F ol
&3k tidRke] dol7t 7P Btth(p<0.001). ‘FAF oidAk
E2 7HASS AR UEle o ALgdME G
(37.0£1.4), T5HAHILL F3H374+3.9), LI+ 3
(50.3+11.4)°0 &al= vl&o] 7P E=34TH(p<0.001). WS
TE &5 722 AT HAT UFE o)) AETe
At 5 (52.8+1.5) AAISIAL, 5T 19.943.3%,
IS 23.3+10.4%F HERAATH(p<0.001). 197+ &5
Hee Jxle] 49 BE oA g 53] o vlilth= H]
&o] 7P E%om AL, ST, AT wo =
=T Lol thidRbe] ARk Aot <4 53] ol
© 2 HalAth(p=0.003). A FA} BlE&2 AEE, T
AFE, TYAF 07 =2(p<0.001) BHA, A At




A5 FAkAR AASE AHE vgol 7P = et AF A S Bk AH(Choi & Bae
(p<0.001). 20140014 SEEfFTe vol7t 62.942 A 9o 44.7
AR} AR 739 THEASS A 4F(33.241.3), Aol Bl FelHo g ol B Aol Axbel fAFESITH
S5 AEF(54.2+3.3)F T HT(60.5£8.2) Stol| Z3l= YT TSRS S AEEt AES THASS A9
Hl&o] 7FE = ATHp<0.001). 2 G52 A 1ol A ol HAro]l thE ol BlE| Aol Sk HlE0] B2 olfE F
£ ool 42.7+1.3%, e AETH AT FF olsp - AREe] Yo7t ALl visl w2 He T )
7} 2V} 68.543.5%, 84.7+7.4%C19th 197 &5 Hlee ¥ AAGE ME &5 o7t YRE V| AR B F
13] mibolut 3 niAA] EThe HlEo] APt oF AT A2 HAEAAES] Fa3 HFaclelth g
50% A=, S5 AT 75%, AT 89%E e 2, ojggol W WEHA=RIES o E A3 A8
th &5 Y 53] o] rRilth= HIE2 AP NN 71 Ao AAZ 43 CV-ASPIRE studyoll A& Lol 7}
kv}(p<0 001). A FAE2 = 7kl FIsk Zel7t §l 39-91411 FUR 31 10 /N3] ol §& she 1,439
o AR AAEE AXES YRETE SUFEl wek 9] FAAR= SCORE &3 (systematic coronary risk evaluation)
7&*0}04 ATl A 7P S TH(p<0.001). o2 J&3ds v FF 10d HEAA-S Y BHgo] v

B ATRIAEE F5 2GR SR gl

)
11101'

= AR}l ] H];H 100% 7kt al 27313t (Mallaina et al.
£ 8% 217 84 ekt dat not shown). qwx S A5 el U3 el3t 47170e] o =%}
Aol wsl YP=st 2 2ol Uo7t & ¢ 91 ZoA9 B0 FEAL A B 2
T T S %d—e— 5 AL AR FAY 5 Y= FH LGZIRS w2 o
9lom AXEE AALL ko AFFS B 5 9lr}. oFat ZA) We] Zast AlQuaiz et al. (2019) AR

a IA— = = 1 M
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<Table 1> General characteristics of the study subjects by Framingham risk score

Men Women
LRG MRG HRG 3) LRG MRG HRG
0=3.092)  @=261)  (@=29? PV 4068 (n=300) (n=50) PEITS

Age (y) 50.14030 67310  73.9+2.1 <0.001 51303  73.8£04  76.8£02 <0.001
Quartile of household income

lowest 10.8+0.7 333+3.6  50.3£114 13.5+0.8 542433 60.5+8.2

lower intermediate 22.1+0.9 374439  25.2+10.2 <0.001 24.5+0.9 27.3£3.0 20.3+7.4 <0.001

higher intermediate 30.2+1.1 19.243.2 16.7+9.7 28.8+0.9 13.242.5 15.0+5.8

highest 37.0+1.4 10.2+£2.3 7.9+5.5 33.2+1.3 5.3£1.5 4.2+3.0
Education

Elementary or lower 7.4+0.5 29.0+32  38.049.7 14.5+0.8 68.5+3.5 84.7+7.4

Middle school 7.6+0.6 21.143.0 16.6+7.3 <0.001 8.9+0.6 12.542.5 1324722 <0.001

High school 32.2+1.1 30.043.6  22.1£9.8 33.9+1.0 14.4+2.6 0

University or higher 52.8+1.5 19.9+33  23.3£104 42.7£1.3 4.6x1.7 2.1£2.1
Alcohol consumption

Never 13.9+0.8 17.9+2.9 1.7+1.8 23.2+0.9 44.8+4.0 45.0+10.6

<1/month 12.7+0.8 11.0£2.0  21.748.0 28.6+0.9 30.6+4.0 44.1£10.6

1/month 10.7+0.7 8.3£1.9 1.8+1.8 0.003 13.3+0.6 10.1+£2.7 2.7+2.7 <0001

2-4/month 26.5+1.0 17.0£2.6  25.4+9.6 21.0+0.8 10.1£2.4 8.3+£5.5

>5/month 36.1x1.0 457435 4944115 13.9+0.7 4.4+£1.5 0
Current smoker 32.6+1.0 47.7£39  54.5+10.1 <0.001 5.2+0.4 7.3£1.8 2.4+£1.7 0.209
Aerobic exercise practice rate 47.0£1.1 31.8+3.3 23.8+9.2 <0.001 40.8+0.9 24.8+2.8 14.6+5.8 <0.001

"Values are presented as mean=SE or number of participants (percentage, %). Continuous data were assessed using one-way analysis of
variance, while categorical data were assessed using the chi-square test among 3 risk groups.

ILRG: low-risk group, MRG: moderate-risk group, HRS: high-risk group.

Ip-values across the groups were calculated by chi-square tests for categorical variables and general linear regression. Total percentage of sum
may not be exactly 100% due to round-off in each column.
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Framingham risk score®}2] TAIS 75159 A1A1E 50|
AES4E(FAF OR 291, 95% CI 1.45-5.80, <A OR 1.38,
95% CI 1.06-1.81), %o} = Alzte] A-s AEAAES
o] F7reiinh. ol gt Ak & A9 S5 4L
N Frata AAE-s AR Eo] A 91wl Blal
FrAksith. & AFtdARES] 15U A7) A
oA 7 H9kth(data not shown). 213 E5-H
AL F3 RS B 91ES 50%7HR ]
o} B 7=t (Khera et al. 2016).
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A BUHp-0041), A AP} okl o

E7t F7189.2H (p=0.003), 55 - L F-S B
o] &3t AR} A= Z‘“l?.ﬂ% XH@% 1AL
=02 A|Fo] ZYrHp=0.003). D ZAFE= 19 F7o] A
A F(22.4£0.5)01 93, A H 2 %‘E%EWL“’ Zaxdy
23.4£0.1, 24.120.4%2 ﬂiﬂ%‘-ﬂ] 313 THp=0.011). 3=l
= A-AgR e e A g;\r/].(p:() 058).

g A3<1 wdellA FBSOﬂ 2 2F AFHE B AT
(Choi & Bae 201414 = 1878 AZ =R Gl <8+ 2F
o]& Hol|A| kot AP+ HolA vt /S AlEs}s)
RS W FEEAF NN BTl el AFES] Bl
o] A UERHTE & Aol e g@xb diidRte d ol
A AR T 7P =k S5 AL Bivt] S
et wAket g ARl AN = v AHES Bilet,
AT AP FAFRA v IS FA
ol Eaiinh. Afl@dtolA g 1P i) A Al
o] Zgleomn ole A9IFw-e] Het vol7t 5134, A+
2 76.84|= ATl wE A Zfolo] Y- 7RISk AR
Eo]q_ 1:1:—5]_ _L__r]@%/] o];_io};(] % %_‘} ol OJOoEA
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FY2HE FEE 29l 1 174.6+23.5 mg/dLZ 7F%

lE"‘E}(p<o 001). T78AY v AT H(164.243.0), T

ST (214.6£13.7), LT T(236.7+48.0) =02 9=
7} =2 oM F7F =2 AE E 4 ATH(p<0.001).
HhHo| HDL-Z¥&H S A 918 (48.0£0.3)004 71 =
rom F5937(44.0£0.9), LT T(40.7£1.8) o072 W
UTHP<0.001). F-E-A] ?f—é%Ur el FEe o Tkl
Frolg zo|7t AATh F5719%S AP, S HET,
IYEF wo7 o 1YL 1Y
(p<0.001). A=} thdAte] Eof A RES AT
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AP, T5UTE, AAFFE 22 S7IAL(p=0.029)
HDL-ZY2HE 5 AT
53.6+1.1, Lﬂfﬂ% 49.7+1.78 A
(p<0.001). =718 AP} 2
7FsFA BHp<0.001).

2 AFdMe FEA 9499 BEtEd A vEe
e fFoE 2felE Holx] gkont, Hate] BE
oAz} a9 ATANN FEA] @ F57F 100 mg/dL o) o=
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<Table 2> Anthropometric and biochemical indices of the study subjects by Framingham risk score

Men ‘Women
LRG MRG HRG” 3 LRG MRG HRG

(=3,092)  (n=261) m=9) PV 068)  (m=300) (n=50) p-value
Height (cm) 171.6£0.1) 1717405  170.2+12 0476 158.7+0.1 1592404  157.6+0.8 0234
Weight (kg) 736502 747:08  79.1433 0.112 589402  60.8+1.0  557+13 0.003
Waist circumference (cm) 88.9+0.2 90.6£0.6 94.8+£2.4 0.003 80.3+£0.2 82.5+1.0 78.6£1.6 0.058
Body Mass index (kg/m?) 249+0.1  253+02  273+l1 0.041 234+0.1 241404  224+05 0.011
Total cholesterol (mg/dL) 192740.8  214.6+4.1  2243+170 <0001  197.3£0.7  1884+4.1  191.8+10.7  0.108
LDL-~cholesterol (mg/dL) 11.6£15 1357476 17464235 <0001 1219422  129.6485 945133 0.053
HDL-cholesterol (mg/dL) 48.0+03  44.0:09 40718 <0001 568403  53.6:l.1 49717 <0.001
Triglyceride (mg/dL) 1642430 214.6+13.7 23674480 <0001 1107413 1296492  1359+138  0.029
Fasting blood sugar (mg/dL) 105240.6 1040422 104.546.5 0.887 98304 980424  103.7%6.1 0.671
HbAlc (%) 50400  5.9%0.1 5.9+0.2 0.994 57400  5.8+0.1 5.6+0.2 0.836
Systolic blood pressure (mmHg) 1197403 1361412 1430427 <0001 1152403  1295+14  1347+24  <0.001
Diastolic blood pressure (mmHg) ~ 79.0£02 824409  79.042.8 <0001  74.6£02  743+09  73.6:14 0.747

DValues are presented as Mean+SE, The result was adjusted for age, household income, education, alcohol drink, smoking, and aerobic exercise
practice rate in men, for age, household income, education, alcohol drink, and aerobic exercise practice rate in women.

JLRG: low-risk group, MRG: moderate-risk group, HRS: high-risk group.

Ip-values across the subject groups were calculated by general linear regression.
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<Table 3> Nutrients intakes and C:P:F ratio of the study subjects by Framingham risk score

Men Women
LRG MRG HRG” 3 LRG MRG HRG
(n=3,092) (n=261) (1=29) p-value (n=4,268) (n=300) (n=50) p-value
Energy (keal) 22757£204) 21348+792 1955941148 0014  16173£122 159514745 1458.6+774  0.125
Carbohydrate (g) 3138424 293.6£86 27204210 0016  2448:20  2342+11.6 2111148  0.052
Protein (g) 84.6+0.9 80.443.2 78.845.8 0323 60.540.6 614438 55.6+3.0 0.230
(g/kg body weight) 1174001 1.07£0.05 098009  0.028 1055001  1.02£006 099005  0.565
Fat (2) 55.440.9 556432 50.543.2 0297 40.240.5 39.9422 37.342.5 0.530
n-3/n-6 ratio 0214000  0.19£0.02  026+0.10 0612 0224001 0204003  0.14+0.03  0.025
Dietary fiber (g) 273403 24.541.0 20.542.3 <0.001 232403 20,1413 16.1£2.0 <0.001
Cholesterol (mg) 3089453 2935:193 2988412 0715 2329437 227.1+159  210.7+300 0705
Calcium (mg) 5614464 49484220  402.84546 <0001 4709454 42964249 38394341  0.021
Phosphorus (mg) 121344107 113544420 1072.84962  0.091 9315482  904.9+474  813.6£450  0.030
Iron (mg) 13.5402 12.4+0.6 10.3£0.9 0.002 10.240.1 9.8+0.5 8.040.9 0.041
Sodium (mg) 41364489 38933+159.1 3661443719  0.199  2842.8+4342 3050242053 3575.84534.0 0214
Potassium (mg) 3191.5429.1 2914.0+108.5 2637.042264 0006 262834329 24459+118.1 2013.941580  <0.001
Vitamin A (ug RAE) ~ 418.9+7.5 4456408 29194379 0003 3687463 39094412 25414278  <0.001
Vitamin E (mg o-TE) 7.6+0.1 72404 6.7+0.7 0.301 6.120.1 5.840.3 47+03 <0.001
Thiamin (mg) 1.5+0.0 1.5+0.1 1.440.1 0.681 1.1120.01 1124007  L19:0.12  0.827
Riboflavin (mg) 1.9+0.0 1.80.1 1.6£02 0058  1.48+0.02 1414007  1.19:0.08  0.002
Niacin (mg) 15,1402 14.9+0.7 14.3%1.4 0.865 11.1£0.1 11.1£0.5 10.30.7 0.535
Folate (ug DFE) 3649437 3193+123 26364242 <0001 3055433 27354159 22374251  0.002
Vitamin C (mg) 68.8+1.9 65.045.4 7234103 0.688 69.741.9 58.146.1 42.146.7 <0.001
Energy distribution
Carbohydrate (%) 58.0+03 58.7+1.1 59.843.2 0.691 61,8402 61.0+1.1 60.442.0 0.599
Protein (%) 14.9+0.1 14.9+0.3 15.4+0.9 0.852 15.040.1 15.120.5 15.3+1.0 0.876
Fat (%) 20.9+0.2 21.6£0.6 20.741.5 0.496 21,5502 21.550.9 215415 1.000

YValues are presented as Mean+SE, The result was adjusted for age, household income, education, alcohol drink, smoking, and aerobic exercise
practice rate in men, for age, household income, education, alcohol drink, and aerobic exercise practice rate in women.

JLRG: low-risk group, MRG: moderate-risk group, HRS: high-risk group. C:P:F ratio: carbohydrate:protein:fat ratio.

Ip-values across the subject groups were calculated by general linear regression.
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<Table 4> NAR and MAR of the study subjects by Framingham risk score

Men ‘Women
LRG MRG HRG” 3 LRG MRG HRG
(=3,092)  (n=261) m=9) PV 068)  (m=300) (n=50) AT
NARY
Energy (keal) 0.84£0.00" 0812002 080005  0.07  081£0.00 0.77£0.02 0774003  0.051
Protein (g) 0924000 0.88+0.02 085006 0088  0.88+0.00 0.84+0.02  0.84+0.04  0.093
Vitamin A (ug RAE) 049+0.01  047£0.02 036004 0012  052£001  050£0.03  039:0.04  0.010
Thiamin (mg) 0904000  0.89+0.02  0.87+0.04 0651 0812001  0.83+0.02 0924003  <0.001
Riboflavin (mg) 0.88£0.00 0.87£0.02 0774006 0193 087000 085:0.02 0.84+0.05 0461
Niacin (mg) 0.79+0.01  0.78£0.02 075006 0746  0.70:001  0.71%0.02 071005 0952
Vitamin C (mg) 0524001  050£0.02  0.53+0.07 0551  053£001  048+0.03  040:0.05  0.027
Phosphorus (mg) 097£0.00  0.96+0.01  0.92+0.04 0211 092000 0.88+0.02 091+0.03  0.041
Tron (mg) 091£0.00  0.89£0.02  0.86:0.05  0.95  0.78£0.00 0.70+0.02  0.64+0.04  <0.001
Calcium (mg) 067£0.01 0612002 050005  <0.001 059001  057£0.02  0.54+0.04 0441
Folate (ug DFE) 0.78£0.01  0.73£0.02  0.66+0.05 0005  0.69:0.01  061£0.02 0574006  0.003
MAR 0.81£0.00  0.78+0.01  0.74+0.03 0036  0.76£0.00 0.73£0.02 0712003  0.031

DValues are presented as MeanSE, The result was adjusted for age, household income, education, alcohol drink, smoking, and aerobic exercise
practice rate in men, for age, household income, education, alcohol drink, and aerobic exercise practice rate in women.

ILRG: low-risk group, MRG: moderate-risk group, HRS: high-risk group.

Yp-values across the subject groups were calculated by general linear regression. The p<0.05 was considered to be significant.

“NAR: nutrient adequacy ratio, MAR: mean adequacy ratio.
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<Table 5> Intake of food groups of the study subjects by Framingham risk score

Men ‘Women
LRG MRG HRG” 3 LRG MRG HRG

(=3,092)  (n=261) m=9) PV 068)  (m=300) (n=50) AT
Total food 1808.2419.1V 1695.6+64.9 14453+108.8  0.003  1413.1414.3 13533+63.1 1247.84950  0.133
Grains - potatoes 3418441 3194£132 31114309 0170  268.143.0 2754+184 23494197 0213
Legume - nut - seed 495£18 5024100 159495  0.002 415517 519+132 3594160  0.694
Vegetables, seaweed - mushroom ~ 396.6+54 3543184 270.13463 0005  310.7+4.6 3033219 28274439 0755
Fruits 1387448 1139150 10404255  0.136 182478  9LI1£153  109+175  <0.001
Meat - meat products 155.6+44  157.5£11.7 157.8+194 0.983 90.5+2.4  101.8£10.1  88.9+11.5 0.445
Eges - egg products 374¢12 32339 321104 0391 329409 305435  21.1+83 0277
Fish - shellfish 1232433 1309161  81.8+302 0325 917427 733+113  105.1%403 0263
Milk - dairy products 69.142.9  70.8+11.6  526£17.6 0599 936433  80.6£9.8 7784223 0358
Oils - sugars 167204  169+14 170435 0993 137203 143+1.1  129¢16 0739

DValues are presented as MeanSE, The result was adjusted for age, household income, education, alcohol drink, smoking, and aerobic exercise
practice rate in men, for age, household income, education, alcohol drink, and aerobic exercise practice rate in women.

ILRG: low-risk group, MRG: moderate-risk group, HRS: high-risk group.

Yp-values across the subject groups were calculated by general linear regression. The p<0.05 was considered to be significant.
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<Table 6> Multivariable logistic regression analysis to assess the relationship between food groups and 10-year coronary heart disease risk in

study subject

Men

Women

Variables
OR (95% CI)»

p-value OR (95% CI) p-value

Grains - potatoes

Tertile 1 1.00 (reference)”

Tertile 2 0.96 (0.67-1.37)

Tertile 3 0.77 (0.50-1.20)
Legume - nut - seed

Tertile 1 1.00 (reference)

Tertile 2 0.77 (0.52-1.12)

Tertile 3 0.56 (0.37-0.84)

Vegetables, seaweed - mushroom

Tertile 1 1.00 (reference)

Tertile 2 0.65 (0.41-1.04)

Tertile 3 0.68 (0.45-1.03)
Fruits

Tertile 1 1.00 (reference)

Tertile 2 1.02 (0.69-1.52)

Tertile 3 0.67 (0.48-0.93)
Meat - meat products

Tertile 1 1.00 (reference)

Tertile 2 1.05 (0.72-1.54)

Tertile 3 1.15 (0.76-1.73)

Eggs - egg products

Tertile 1 1.00 (reference)

Tertile 2 0.90 (0.63-1.29)

Tertile 3 0.82 (0.58-1.15)
Fish - shellfish

Tertile 1 1.00 (reference)

Tertile 2 0.60 (0.42-0.87)

Tertile 3 0.79 (0.54-1.16)
Milk - dairy products

Tertile 1 1.00 (reference)

Tertile 2 1.06 (0.61-1.83)

Tertile 3 0.63 (0.42-0.93)
Oils - sugars

Tertile 1 1.00 (reference)

Tertile 2 0.79 (0.58-1.08)

Tertile 3 0.77 (0.53-1.12)

1.00 (reference)
0.432 0.82 (0.56-1.21) 0.424
1.04 (0.62-1.75)

1.00 (reference)
0.017 0.91 (0.63-1.33) 0.747
0.85 (0.56-1.29)

1.00 (reference)
0.135 1.16 (0.73-1.84) 0.162
1.50 (0.96-2.36)

1.00 (reference)
0.014 0.78 (0.50-1.23) 0.497
0.77 (0.49-1.23)

1.00 (reference)
0.809 1.05 (0.72-1.54) 0.734
1.19 (0.77-1.86)

1.00 (reference)
0.496 0.90 (0.60-1.36) 0.787
0.90 (0.62-1.31)

1.00 (reference)
0.026 1.11 (0.75-1.65) 0.842
1.11 (0.73-1.68)

1.00 (reference)
0.056 1.00 (0.59-1.70) 0.598
0.83 (0.56-1.21)

1.00 (reference)
0217 0.96 (0.68-1.35) 0.818
0.85 (0.51-1.41)

DValues are presented as odds ratio (95% confidence interval, CI).

IThe results were adjusted for age, household income, aerobic exercise practice rate, and energy intake.
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