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ABSTRACT

Objectives: Korean elderly people are known to consume diets high in carbohydrates low in
vegetables compared to other age groups. This study evaluated the chronic disease risks and
nutritional status in this group based on the percentage of energy from carbohydrates and the
frequency of vegetable intake.

Methods: Using the 2007~2009 Korean National Health Nutrition Examination Survey data,
except those who were undergoing treatment for chronic disease, final 1,487 subjects aged 65 and
older were divided into 4 groups: moderate carbohydrate energy ratio of 55~70% and low
frequency of vegetable intake defined as less than 5 times per day (MCLV), moderate
carbohydrate ratio and high frequency of vegetable intake more than 5 times (MCHV), high
carbohydrate energy ratio above 70% and low frequency of vegetable intake less than 5 times
(HCLV), and high carbohydrate ratio and high frequency of vegetable intake more than 5 times
(HCHV). All data were analyzed after the application of weighted value, using a general linear
model or logistic regression.

Results: More than half of Korean elderly consumed diets with HCLV, and this group showed
poor nutritional status and lower frequency of intake of most food items, but with no risk of
chronic disease such as diabetes, obesity, hypertension, cardiovascular disease or anemia probably
due to low intake of energy. On the contrary, MCHV group with a high percentage of energy
from fat and protein showed the highest intake of energy and most nutrients, the highest
frequency of intake of most of food items and a tendency of high risk of abdominal obesity,
being followed by the MCLV group. Meanwhile, HCHV group showed a tendency of high risk
of hypertension, followed by HCLV group with low frequency of intake of vegetables compared
with the two moderate carbohydrate groups.

Conclusions: The results suggested that the percentage of energy from carbohydrate and the
frequency of vegetable intake affected the nutritional status, but not significantly affected the risk
of chronic disease in Korean elderly. Further studies using more detailed category of % energy
from carbohydrates and of type and amount of vegetables with consideration of individual energy
intake level, excessive or deficient, are needed to confirm the results.

Korean J Community Nutr 20(1): 41~52, 2015

KEY WORDS elderly, percentage of energy from carbohydrate, vegetable frequency, chronic dis-
ease risk factor, nutrition

provided the original work is properly cited.

—41-



ke ol x| e A F] W=} egle] Wl 3 9134

N E

FL A AFsel ofebd 2yt =11 Ak v A
wooll vlsl grske oflu ] A Bl =2 v A
3 T Sk A 300 Wd3F eR1e] et 'ershE ol
UXH]E= 19809 77.3%, 1990 68.7%, 20114
65.8%= A=} F4askal 9o, 654 oA dh=r w919 &
FIHE oUAH|= 1998 73.4%FE A HaE o]
2005L477}X] 69.6 %= A3t thA] =78k 2007
FE] A tigF 75% TS ASHE 2O0% Haly]
%W(Mmlstry of Health and Welfare, Korea Centers
for Disease Control and Prevention 2008).
VERFSHE AARE Ad)1eA vleka oA A E S
o] th= Hazk Stk 204 ol A Adls EH/\O—E
At 3} tiARE St e] AR AT g Aol A
oA EEEHE AAke] 71918 A HDLE A HEE
%54 o] o F THY ko Sl & Rk
B A E R 18", asAANETI 19}
ARESe] 773917k SlEo] Frkal s3lth(Song &
Joung 2012). T8 2007-20099 7173 FzAE 2
5E Olﬁfﬂ 1%] 0] ZdRleM = -?& LTJr Hi 7

UN
Om R 01}1 XU FE

S pow wRsS W § %@L%ﬁm A
AgFo], B B AHDL-Ze 2w B850
siehar shglont, FFFTANE olefet Wil ws]

] ekt stk (Song & 2012). B8k 2001 —-20059
A AR 104 o1 4 4 »w~ V19

1l
o) l:?
T

=1
w25

C AT - A ELE Bk} B E X
Lokehar Stk (Kim 5 2012).

FH 654 o $hr Rl Ul o R BrshE olluAy]
55~70% 3 70% 2307 Uro] thabd kel 9185
H| W 5E Aol AR dollX= 7 o 1l 2fol7} gl
v, AR S A erskeE oluAb7E 55~70%%Y W
AR = JAHRE WA= o A A EFe] 18] ISl '
Tk olUAH7F 70% 23 wii= tirtolde] 213 ¢l
Ot olqA] Y o Jkae] AFHTe] Srol Y] 9
3o] lrkar Barste] Q1S E3HeE 194 o] Ad<lel o
st Avjel= thE Ay Bt (Park 5 2014). ©] £]e]

X gldos AAte] eslEw) oAb ghatke] 7

=3
A U e gtolr ] et

0

=
Howg

Ax 2} AP -
7=

o

Moo

[

d

A

A 654 o] =919 1Y AAaFY HFHH 3016 g
02 30t~40t¢] 340.9 g, 50th¢] 364.3 gh.t}h Sk
], gk 4319 et AA AFHF 330.8 gell vlsl wekth
(Ministry of Health and Welfare, Korea Centers
for Disease Control and Prevention 2013). 2781} A
Al A2 A Z A gkte) A e AR ATt 7
o] Qlek. Al Y 354 (54.7 + 14.44)S thio = A
2R TAAE 7Fo0R F FOo7 Bl 3
A} s vl st Aol Jx; F91 ] o) A el
3 FEAEE ole] ito] wekthar &3t (Choi &
Bae 2007). ¥+ 923} s 20] A3 o) whe} 5798k
OrsSre] IR EE A A 53919 A2 FH 7ol
Al 1aglarel] vlal] tiaks$-rel S1=7F 242t 34%, 30%
wrolthyr 3193t} (Esmaillzadeh 5 2006). ©]9F 2] X
AFE v, €5 A 9 deke] Aske}l Bl gleT 1
FEvet Q19 e vl Ae] AF T Aol AEAR]
Hk 21X) 9} oA T4l RIS wol AFska ol
TS A TA AR 219t 5 ] f17le] f-ee
o} 3 Y (Kwon 5 2009).

J W TS ES ARl wet STshs A
, el mEb . Es] S7Fske] 60~694] =119

998% B 20129704 @i 1 EC] 18.9%¢l
A 20.3%=, 18] 47.5%N4 54.0%=, 1= ~H|
2830] 13.5%°014 24.2%=, 15AEEF0] 12.8%
N 17.4%% S715 Holal 9lon, 704 o)d2] =9l
60~694] =13} HlzsHA| Aol we} S71EAlE B]lT),

ﬁl S A1 AR vk gkate] vk dol] o
T e A QLo RS o R Sk AT
FAl7dolnt. 204 o) 4]l thd e ® AR E
FA AEA 7 EFH2) 07 o] 19984, 20014
20059 9] W3} FAIE ZARSE Aol Aol Mz A
HEe] §ig} oFdol] & 2fol& Kol 200 ~400) A%3ellx
= 8 Ko T FAIE Holu 504 o] 4], 58
654 o]} AP TollM = At - I - AT - A - S

27 AF7F 2 AEA '] 1998 56.1%011A4
20054 77.6%% A&H o= Frkel= oS ity 5)
k. 2] et olgle] ajo] v o)

of| ’=F3kE2] ol || 7]of8o] 72.5%% Fa1, T2 A
Wh S o[ QA7 01 s A AlF el =tk
ok, 7 AAkiE 7&4 EH/‘F—“F %‘E‘é%ﬂ 2ol
HEE BAsh foﬂ

J

rlo

-10 FHU i

1
=
7

Ir o
=y r&
o

o

f

>
>~
it
mlo

—‘-‘—|—‘

—_

of



0% F A7 o] =k 2o ol B 5 ik S 9=
wlofA] ) @EskE oAN7E Sbela AaaiFe 7
eBhs gaelA 1) el |pskE AH7E S Al 4]

Fo) AAb Qe WY AR 1B AL ATV I Estt,

5 Qo] AFAR )

A0 AAR Qe Y Ag SIS sk, 65
&

OﬂLile]E} HA*SA Ell

1. o1y
FNAZGFEAE A47] (2007~20099) 2H=22] 654
°rs o SSirh. AEAIS AEAH A

w8t 3,917 (7 1,586, o174} 2,331%) FolAl, &

FA 8A%E BEE EE) AU, 19 AlF
217} 500 kealolsko] At 5,000 keal ©]/4912+ 522+
(13.3%)& A2, Gy, sk, nesh, 1A 8%, 1%
%’ A]:Lﬁ/\u g)\l?'; E]-g o} ‘3_0_ 13_3]_7414_ j]g%_cd
2} 1,8157 (46.3%) 2 &8z ol|AH] 55% vIRkA} 45
H(1.1%) % AT AFANEZE 0 Q1 489 (1.2%) F
2,430 (61.9%) A$]sk 1,487 (=} 6567, o2} 831
)= HE Ao sl

QAo S0 A, @Y, AR, A5

65—74*1], 75—84A), 85
o2 EAleh - HoR, A

ols}, TZ,

2) ER%E YA A
sk oluxn]= 2447k ﬂ’b‘ 21 A5 AR E
Ned weshE AF P F oluA AR R 45§, gt
=2l JLAFHAZIE(20109) ol|A AAISE AdQle] vk
2 732358 $] (Acceptable Macronutrient Distribution
Range) & 715 0% ®rsha olUAH] 55% oVd~70% ©]
sk}t 70% F3Hr O = - RsPith A FH R EE 2%
AARNEZALE o] g38te] 6371 A% &g FollA AT &
E-S 58 A A9l SAAATE Ul AR} dllx
= 5 ste] T AAFE skl 9dAle] AFHNEE 1
o L_i kst 2Ae] HAAF RIE7F =l

lru
o ﬂl9 :1(11

AEA - Al - Al - 43
FHFA7IES] ARG 654 o1 Q1 A9 14
ol A= 73], O%X}i S53|o| B A} 7|l 5 73] |
Rh} oo i Fiete] AN AR RS A A,
73] o7 @.HZH H]E0] 10.3%% WA Ukt & 7]
Mz oAAF el A FH B 71Eel whek AaAdF 53

v|RkEat 58] oo R ERA ©f F EYE £33
o] v —§H 5 U] 55~709% o]t - A4 58] v

AR A REEE - AAA, MCLY), ©73k= oy
A|H] 55~70% ©l3F- A4 53] o AF T (A vrslE -
134, MCHV), &3l ol A1) 70% 23} - A4 53]
n|wk AHT QLEEskE - AAlZ, HCLY), ©r8k oy
ZM] 70% %3} - A4 53] o AFH T (eE3lE - 1)
2, HCHV) —°.2 ®-F3l3it}.

ARt A%, A%, A4
5] 1;1 o914

HE94, 93 HDL—%EﬂiEﬂ% waas

A, B, S5, AdRel B, 9F, IS X
AIZAIL, SRS AN 7, S AR, A
A EAARE SRt 59 Al

Al a7
AlEA], 20l 4, a7, B, 2 E‘j} -‘é— %“—‘1 'H/\"ﬂ
[e)

er‘?——lTEr, SRis
4 fAE, 55, T, IAEFE (3 4 2}, F71 524
E U= XA F 1670 A ow ARSIt ok
AR BEEeE, ol A 2 A ) UER, 2
HIER A (FEl3E, 7F28), Elopyl, 2lRZepl, Lo]o}
71 C, 22 AFAES ol &3l

RN , T - A=}

5) YYANTHALIS HRYYAK Y
QJopr HH AYEE BIEP) 918) 9Na, 247, 91, A,



gl ol Au) ok A A 3] vl o} deele] R R 4134

jus}

JEF A, Elohd, gjRZep, vroobil, nlEkyl C2o 97
A0 AT AP A Z O R vhe %A F
9413 4] (Nutrient Adequacy Ratio, NAR) S 3191
1 NARo] 1 o3 ¢ 25 12 15319lr). =3 94
28] ARHARI AF dHlE T o2 Frksh] 918l ol
97l QA NARE] H AR B A4 433 1] (Mean
Adequacy Ratio, MAR)ZE 3131t}

(o}

o

6) iAtAIRte] Y | Zot g & BN
oAb gke 2 wivk, 1t A EF, G, NE S
sielet. o] & Agke] ¥ 7)== 22t 2005 H] 93]
JNC—-VII(Joint National Committee 7th revision),
= A s stes] A8 A1R Al 919 s] (2009
k), B Eks] A3, WHO 7155 o]-8-83ith. 01315311
= 94 = 90 cm, 9AF = 85 cm, AAHAGF > 25 kg/
m?, 2 =718 = 140 mmHg, ©1¢718$ = 90
mmHg, @359 %3 > 200 mg/dL, Y FZUAHE
> 230 mg/dL, HDL—Z2~E% < 40 mg/dL, 35d%
> 126 mg/dL, SIEZZRIS F2} < 13 g/dL, o=} < 12
g/dL, SPHEAZE PR} < 39%, AR} < 36%, B4 w2
& <10 pg/dLE &73t3lvt. vk el 9134 vlae v
Tk, 28R}, IAEF, i, WIS 57 Agk] f1H gl
i 7R of| met A3 Helol Sahe thdAke] vl 1
2HE it

3. Am M|
T AEAelis SPSS 225 o|g33it). 53} -
. oﬂokz/\]_g] oqﬂp\ﬂ 7].%;2]
AP S AR BRERE oA
o whe v :7—4 =4 i

393 g2
(general linear model) 2] YA of o]5}o] 3
T Q2RE Frekal ot 7E] Aol & Akl QA g
A BEAollM 2ol Bl A, AF, AA

BAT T BAET

szmo
T =

7. 74;(]

Al QITANE]SHA &
2 i —tests ARsto] A
3 9:1 AANSA], Fet U I
o} ki AFF 2] vz ANHAFES

]_
9

=3
-1
=]
gl

Emlmnﬁ

2

=]
i, A

SF

[‘

=~z
o, 255,

oﬂok/\ PSE H%k-L]- ;H A].x] g],,]
A Wit o] AFEE ke mAT F e

o tRFA R 13 2218 13 Welel sk vk v

S WA O] A S RS - AR AT S VE0 R
T 2RSS AR BISiTE frel 0=0.05
toact.

of

=z

Mz

n

1. ZNTYRS RN 54

FARAL] GeakE oI o) A W ke

QIFAVEISIA SAel) td AR Table 19149 22}
ARiHE - A A4 (MCLV) ol ZARAAke] 10,29,

Table 1. General characteristics of the study subjects by the dietary carbohydrate energy ratio and the frequency of vegetable intake

Variable HCLVY HCHV MCLV MCHV p-value?
Sex Men 289 ( 38.2)% 221 ( 48.8) 77 ( 51.0) 69 ( 54.3) < 0.001
Women 467 ( 61.8) 232( 51.2) 74 ( 49.0) 58 ( 45.7)
Age (yrs) 65-74 498 ( 65.9) 348 ( 76.8) 107 ( 70.9) 106 ( 83.5) < 0.001
75-84 230( 30.4) 93 ( 20.5) 38 ( 25.2) 16( 12.6)
>85 28( 3.7) 12( 2.6) 6( 4.0 5( 39
Residential area Urban 320 ( 42.3) 224 ( 49.4) 83 ( 55.0) 80 ( 63.0) < 0.001
Rural 436 ( 57.7) 229 ( 50.6) 68 ( 45.0) 47 ( 37.0)
Income Low 243 ( 33.8) 110( 25.2) 33( 22.9) 20( 16.3) < 0.001
Middle low 205 ( 28.5) 99 ( 22.7) 35( 24.3) 25( 20.3)
Middle high 147 ( 20.4) 112( 25.6) 41 ( 28.5) 30( 24.4)
High 125( 17.4) 116 ( 26.5) 35( 24.3) 48 ( 39.0)
Education level Primary school 639 ( 86.0) 319 ( 70.9) 94 ( 63.5) 72 ( 56.7) < 0.001
Middle school 58( 7.8) 55(12.2) 25( 16.9) 18( 14.2)
High school 32( 4.3) 52( 11.6) 17( 11.5) 22(17.3)
College 14( 1.9 24 ( 5.3) 12( 8.1) 15(11.8)
Total 756 (100.0) 453 (100.0) 151 (100.0) 127 (100.0)

1) MCLV: Moderate carbohydrate-low vegetables, MCHV: Moderate carbohydrate-high vegetables

HCLV: High carbohydrate-low vegetables, HCHV: high carbohydrate-high vegetables
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Table 2. Anthropometric, blood pressure, and blood biochemical indices of the study subjects by carbohydrate energy ratio and the

frequency of vegetable intake"

Variable HCLV? HCHV MCLV MCHV p-value®
Height 154.5+ 0.4% 157.6+ 05 157.9+£1.0 15887+ 09 0.414
Weight 54.6+0.5 568+ 0.5 58.3+1.0 59.3+ 0.8 0.127
Body mass index (kg/m?) 22.8+0.2 229+ 0.2 23.3+0.3 235+ 0.3 0.086
Waist circumference (cm) 81.2+05 81.2+t 0.5 83.0+1.0 83.6x 0.9 0.063
Systolic blood pressure (MmHQ) 127.4£0.9 128.6+ 1.5 127.9+£2.2 1280+ 1.6 0.502
Diastolic blood pressure (mmHg) 756.9+0.5 775+ 0.8 78.6+1.0 79.6+ 1.1 0.108
Serum total cholesterol (mg/dL) 196.2+1.8 1924+ 20 200.9+55 197.6+ 3.5 0.108
Serum triglyceride (mg/dL) 139.3+£4.6 1372+ 4.9 1292+ 6.8 137.2+£13.1 0.876
Serum HDL-cholesterol (mg/dL) 46.5+0.7 468+ 0.8 48.6+1.3 490+ 1.5 0.409
Glu-FBS (mg/al) 95.8+0.8 97.1+ 0.9 94.7+1.1 974+ 1.9 0.502
Blood urea nitrogen (mg/dl) 16.0+0.2 162+ 0.3 16.6+£0.7 168+ 0.5 0.254
Serum feritin (ng/mL) 92,6+ 3.8 113.6£15.3 101.7£9.2 106.3£12.0 0.362
Hemoglobin (g/dL) 13.5+0.1 13.8+ 0.1 13.9+£0.2 13.7+ 0.2 0.284
Hematocrit (%) 40.4+0.2 410+ 02 41,6105 407+ 05 0.222

1) Adjusted for sex, age, residential area, income, education level, and energy infake
2) MCLV: Moderate carbohydrate-low vegetables, MCHV: Moderate carbohydrate-high vegetables
HCLV: high carbohydrate-low vegetables, HCHV: high carbohydrate-high vegetables

3) Calculated by Complex Samples General Linear Model ANOVA

4) Mean £ SE
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Table 3. Daily energy and nutrient intakes of the study subjects by carbohydrate energy ratio and the frequency of vegetable intake”

Nutrients HCLV? HCHV MCLV MCHV p-value®
Energy (kcal)t 1,425+ 26.0 1,615+ 37.0 1,673+ 52,0 1,805+ 60.0 < 0.001
Carbohydrate (Q) 2855+ 53 3193+ 7.9 2720+ 8.7 291.5+ 10.1 < 0.001
Carbohydrate (%)* 804+ 0.2 791+ 0.3 651+ 05 646+ 04 < 0.001
Protein (Q) 410+ 08 48,6+ 1.2 669t 25 731+ 26 < 0.001
Protein (%) 114+ 0.1 121+ 0.2 161+ 0.4 163+ 04 < 0.001
Fat (Q) 13.3+ 0.5 160+ 0.6 353+ 14 385+ 1.7 < 0.001
Fat (%)* 82+ 0.2 89+ 03 18.8+ 0.4 191+ 05 < 0.001
Fiber (Q) 56+ 0.2 74+ 02 65+ 05 8.6+ 0.6 < 0.001
Calcium (mg) 3022+ 9.5 411.0+ 170 4825+ 33.4 601.9+ 41.7 < 0.001
Phosphorus (mg) 797.8+ 145 965.6+ 24.6 1,.080.9+ 41.3 1,246.4+ 50.4 < 0.001
Iron (MQ) 100+ 05 132+ 0.7 129+ 08 178+ 1.4 0.004
Sodium (mg) 3,204.7+101.4 4,250.0+180.0 4,498.9 +247.2 5,629.7 £ 367.8 < 0.001
Potassium (mg) 2,066.4+ 57.5 2,660.6+ 86.3 2,581.9£121.6 3,163.0% 146.1 0.001
Vitamin A (ugRE) 4469+ 34.3 6875+ 68.5 624.6+ 60.8 879.3+ 64.7 0.012
Retinol (ug) 224+ 26 309+ 40 76,6 9.7 802+ 83 < 0.001
B-carotene (ug) 2,631.7 £ 205.8 3,907.1 £408.5 3,241.0£ 361.3 4,668.2+ 362.4 0.020
Thiamin (mg) 08+ 0.02 1.0+ 0.03 1.2+ 0.1 1.3+ 0.1 < 0.001
Riboflavin (Mg) 0.6+ 0.01 0.8+ 0.03 1.0+ 0.1 1.2+ 0.1 < 0.001
Niacin (mg) 99+ 0.2 1.6+ 0.3 15,6+ 0.8 164+ 0.6 < 0.001
Vitamin C (mg) 674+ 35 1009+ 5.0 735+ 59 1045+ 8.6 < 0.001
Water (Q) 5205+ 17.3 711.7+ 25.1 816.4+ 550 943.9+ 60.0 < 0.001
1) Adjusted for sex, age, residential area, income, education level, and energy infake
2) MCLV: Moderate carbohydrate-low vegetables, MCHV: Moderate carbohydrate-high vegetables
HCLV: high carbohydrate-low vegetables, HCHV: high carbohydrate-high vegetables
3) Calculated by Complex Samples General Linear Model ANOVA 4) Mean + SE
T: Adjusted not for energy intake
F: macronutrient energy ratio
g eI Btk 7 U2 A 3 o) HCLVEol ehpahie] 3 5
A AERD F 7, FAR, AR WA, BR, GF U
4. FYLNBHAHIY B JYL NN AR, T AR, SRANLF, SANLT, AR,
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Table 4. Nutrient adequacy ratio (NAR) and mean adequacy ratio (MAR) of the study subjects by the carbohydrate energy ratio and the
frequency of vegetable intake"

NAR HCLV? HCHvV MCLV MCHV p-value?
Profein 0.78+£0.01¥ 0.86+0.01 0.96+0.01 0.97£0.01 < 0.001
Calcium 0.41+0.01 0.564+0.02 0.61+0.03 0.71+£0.03 < 0.001
Phosphorus 0.90£0.01 0.96£0.01 0.97£0.01 0.99£0.01 < 0.001
Iron 0.77£0.01 0.88£0.01 0.92+0.02 0.97£0.01 < 0.001
Vitamin A 0.48 £0.02 0.61£0.02 0.64+0.03 0.83+£0.02 < 0.001
Thiamin 0.63£0.01 0.74£0.01 0.81+£0.02 0.87£0.02 < 0.001
Riboflavin 0.44£0.01 0.55£0.01 0.71£0.02 0.79+£0.02 < 0.001
Niacin 0.64£0.01 0.72£0.01 0.84+0.02 0.88£0.02 < 0.001
Vitamin C 0.53£0.02 0.70£0.02 0.60£0.03 0.75+0.04 < 0.001
MAR 0.62£0.01 0.73£0.01 0.78+0.01 0.86x£0.01 < 0.001

1) Adjusted for sex, age, residential areq, income, education level, and energy intake

2) MCLV: Moderate carbohydrate-low vegetables, MCHV: Moderate carbohydrate-high vegetables
HCLV: high carbohydrate-low vegetables, HCHV: high carbohydrate-high vegetables

3) Calculated by Complex Samples General Linear Model ANOVA

4) Mean =+ SE

Table 5. Daily food item consumption frequency (times/day) of the study subjects by carbohydrate energy ratio and the frequency of
vegetable intake"

Food group HCLV? HCHV MCLV MCHV p-value®
Total Grains 4.64+0.079 5.38 £ 0.09 4.85+0.14 534+£0.14 < 0.001
Staple 4.46+0.07 5.12+0.09 4.56+0.16 502+0.14 < 0.001
Snacks 0.18+0.01 0.26+0.02 0.29+0.04 0.32+0.04 0.019
Potatoes 0.18+0.01 0.28+0.02 0.17+£0.02 0.25+£0.02 < 0.001
Beans 1.15+0.06 1.84+0.09 1.32+0.12 201£0.12 < 0.001
Meat and eggs 0.30£0.01 0.52+0.03 0.50+0.04 0.68+0.06 < 0.001
Fishes 0.46+0.03 0.93+£0.05 0.60+0.05 1.08£0.08 < 0.001
Salted fish 0.10£0.01 0.13+0.02 0.08 £0.01 0.22+0.04 < 0.001
Total vegetables 3.27£0.06 6.46+£0.08 3.59+0.01 6.72+£0.16 < 0.001
Green and yellow vegetables 0.68+£0.03 1.62+0.05 0.76+£0.05 1.78+£0.15 < 0.001
White vegetables 2.27£0.07 4.17£0.07 2.41£0.11 401x£0.15 < 0.001
Mushrooms 0.06+0.01 0.18+0.02 0.09+0.01 0.19£0.02 < 0.001
Seaweed 0.26+0.01 0.58+0.03 0.33+0.03 0.74£0.06 < 0.001
Fruits 0.60+0.03 1.19£0.07 1.11+0.26 1.32£0.11 < 0.001
Milk products 0.21+£0.02 0.29+£0.03 0.38+0.05 0.46£0.05 0.015
Beverages 1.11£0.06 1.24+0.06 1.19+0.11 1.31+0.10 0.702
Alcohol 0.20£0.02 0.19£0.03 0.33+0.06 0.29+0.06 0.133
Fast food 0.02+0.00 0.03+0.00 0.02+0.00 0.05+0.01 0.065

1) Adjusted for sex, age, residentfial areq, income, and education level

2) MCLV: Moderate carbohydrate-low vegetables, MCHV: Moderate carbohydrate-high vegetables
HCLV: high carbohydrate-low vegetables, HCHV: high carbohydrate-high vegetables

3) Calculated by Complex Samples General Linear Model ANOVA

4) Mean £ SE

T 89 e EAEelA FAARl AfolE vER F7188t0] Slaeell S8k vlEo] HCHVArelA 27.6%
AT H|wEe] gEx %l sl Eel7t AErol 3 ule 2 MCHVEY 23.6%01 Bls) =9kth. wa| L 3eEd)
o] MCHVi*#} MCLV*& 242} 33.1%, 32.7%% =9k, o &8k u]uk 913 o] MCHVollA] 1.380), 5%7] &gt
HCLV=> 28.0%, HCHVT=E 23.1%% 118krshe 7+ v 9gk 18k $131o] HCHVrollA] 1.464) 31, MCHV
ol M AetralEtel vl Wkl md ] AR 5= oA 0.72v) ko) BF {0 Ho)#] i),
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Table 6. The odds ratio of chronic disease risk in the study population by carbohydrate energy ratio and the frequency of infake of

vegetables”

Risk factor HCLV? HCHV MCLV MCHV p-value®

Body mass index (kg/m?) >25 171 (22.7)% 93(20.6) 29 (19.5) 30(23.6) 0.369
OR 1 0.81(052-1.25°  0.86(0.48-1.53)  1.32(0.71-2.44)

Waist circumference (cm) >90,9>85" 210(28.0) 104 (23.1) 49 (32.7) 42 (33.1) 0.018
OR 1 0.68(0451.02)  1.09(0.67-1.80)  1.38(0.80-2.37)

Systolic blood pressure (MmHQ) >140 190 (25.1) 125 (27.6) 37 (24.9) 30 (23.9) 0.044
OR 1 1.46(0.99-2.16)  1.26(0.76-2.08)  0.72 (0.41-1.28)

Diastolic blood pressure (mmHg) >90 75(9.9) 53(11.7) 18(11.9) 19 (15.0) 0.264
OR 1 1.35(0.76-2.38)  1.47 (0.73-2.98)  1.85(0.95-3.57)

Glu-FBS (mg/di) >126 23(3.3) 11 (2.5) 2(1.4) 6(4.8) 0.127
OR 1 0.79(0.33-1.89) 0.23 (0.05-1.19) 1.80 (0.64-5.10)

Serum fotal cholesterol (Mmgy/d) >230 102 (14.5) 64(14.6) 28 (19.7) 27 (21.6) 0.380
OR 1 1.05 (0.65-1.68) 1.58 (0.85-2.93) 1.48 (0.77-2.86)

Serum friglyceride (mg/dl) > 200 101 (14.3) 67 (15.3) 19(13.4) 18 (14.4) 0.940
OR 1 099 (0.63-1.56)  0.98(0.49-1.94)  0.79(0.38-1.65)

Hemoglobin (g/dl) <139 <129 109 (15.6) 58 (13.4) 16(11.4) 12 (5.6) 0.341
OR 1 0.78(0.48-1.27)  0.55(0.26-1.15)  1.02 (0.42-2.45)

Hematociit (%) <399, <369 118(16.9) 69 (16.0) 19 (13.6) 15 (12.0) 0.318
OR 1 0.80(0.50-1.26)  0.60(0.32-1.14)  1.10(0.50-2.44)

Serum ferritin (ng/mL) <10 17 (2.4) 6(1.4) 1(0.7) 1(0.8) 0.535
OR 1 0.56(0.19-1.64)  0.31(0.04-2.24)  0.54 (0.06-5.35)

Metabolic syndrome > 3 factors 155 (20.5) 93 (20.5) 29(19.2) 30 (23.9) 0.675
OR 1 0.97 (0.61-1.53) 0.88 (0.46-1.68) 1.39 (0.73-2.62)

1) Adjusted for sex, age, residential areqa, income, education level, and energy intake

2) MCLV: Moderate carbohydrate-low vegetables, MCHV: Moderate carbohydrate-high vegetables

HCLV: high carbohydrate-low vegetables, HCHV: high carbohydrate-high vegetables
3) Calculated by Complex Samples Logistic Regression
4) N (%), 5) 95% confidence interval of Odds ratio, 6) Cut off point for male, 7) Cut off point for female
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