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ABSTRACT

Purpose: This study developed the evaluation components and criteria for the Korean
Healthy Diet (KHD) and assessed the current compliance of Koreans.

Methods: The study reviewed domestic and international dietary guidelines and literature
and conducted an online survey of 514 Korean adults to understand their nutritional
perceptions, specifically the perceived importance of health and incorporation into usual
diet. Data from the Korea National Health and Nutrition Examination Survey (KNHANES)
were used to investigate food and nutrient intake patterns and examine the relationship
between intake and metabolic syndrome (MetS). Based on these data, the components and
criteria for a KHD were established by sex and age, and adherence was assessed.

Results: The KHD evaluation included 13 dietary components: carbohydrates, sugar, fiber,
protein, total fat, saturated fat, sodium, calcium, mixed grains, meat-fish-eggs-beans,
vegetables, fruits, and dairy products. Applying the selected components and criteria to data
from the KNHANES (2019-2021), the average KHD adherence score for Korean adults was
5.465 + 0.023 out of a maximum score of 13. The score significantly increased with age (4.766
+0.044 for 19-29 years; 5.276+0.032 for 30-49 years; 6.109 + 0.033 for 50-64 years), and
women (5.642 + 0.028) had higher scores than men (5.284 + 0.030) (p < 0.05). Furthermore,
the total score significantly differed between those with MetS (5.518 + 0.045) and those
without (5.568 + 0.026) after adjusted for sex and age (p < 0.05). When scoring the dietary
components, sugar (0.852 + 0.004) and proteins (0.881 + 0.004) scored relatively higher in
the association with MetS, whereas calcium (0.148 + 0.004) and mixed grains (0.225 + 0.005)
scored relatively lower.

Conclusions: The KHD evaluation criteria could be used as a tool for screening and
monitoring the overall diet quality of Koreans.
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Literature reviews and Online survey Analysis using the KNHANES data
dietary guidelines” (n = 514)? (n =20,219)*
- Food-based dietary guidelines - Perceived importance of food and - Relationship between daily intake
review (n = 96) nutrients and prevalence of metabolic
- Literature review (n = 43) - Consideration of food and nutrients syndrome
- National nutrition policy (n = in Ldi . .
. D;ttgryaintgtets:atss o?yKE)rea‘rst’ poual diets . - Sugar - Mixed grains
- Carbohydrate - Whole grain - Fiber - Fish
- Carbohydrate - Beans - Sugar - Meat - Fat - Fruits
- Sugar - Vegetables - Fiber - Fish - Saturated fat - Milk and
- Fiber - Fruits - Protein - Eggs - Sodium milk products
- Protein - Milk and - Sodium - Beans - Calcium
- Fat milk products - Calcium - Vegetables - Phosphorus
- Saturated fat - Beverages - Vitamins - Fruits - Magnesium
- Sodium - Milk and - Vitamin A, B2, C
- Vitamin milk products - Folate

‘ Experts review

Finall selection of Korean Healthy Diet components

<Nutrients> <Food groups>
- Carbohydrate - Fat - Mixed grains
- Fiber - Saturated fat - Meat, fish, eggs and beans
- Sugar - Sodium - Vegetables
- Protein - Calcium - Fruits

- Milk and milk products

¥

Development of scoring system

<Nutrients>

- Acceptable macronutrient distribution range (%)
- Recommended nutrient allowance (g/day)

- Adequate intake (g/day)

- Tolerable upper intake level (g/day)

- Chronic disease risk reduction intake (g/day)

- Utilizing scoring standards for each component by sex and age based on 2020 KDRIs and target pattern
<Food groups>
- Target pattern (serving/day)

Fig. 1. Development of the Korean Healthy Diet components and scoring system.
KNHANES, Korea National Health and Nutrition Examination Survey.

"Data sourced from academic journals, dietary guidelines from 95 countries and World Health Organization, and national nutrition policy including guidelines
published by Korean Society of Hypertension, the Korean Diabetes Association, Korean Society for the Study of Obesity, and the Korean Society of Lipid and

Atherosclerosis, Health Plan 2030, and the national nutrition management basic plan.
ASummary of current dietary intake status of Korean based on KNHANES data.
9Survey conducted with 514 Korean adults, reflecting their perceptions related to food and nutrition.

“Analysis of food and nutrient intake data correlated with metabolic syndrome prevalence using KNHANES data.

https://e-jnh.org https://doi.org/10.4163/jnh.2024.57.4.435

437



£}

8

3] (Institutional

find

<

-

IJNHS

Journal of Nutrition and Health

AFUE 7|ES EH=

1]
=

b

SRR

a
=] AT} (IRB No. 2209/003-001).

R

|

A
7

91
z

]_
]

E
s

=

=

[}

o

o7

]_
g7k A A

=

[s]
A A

7(()]—/\1

=)
LS

Al

=
2

o e A 3
al

=y

=

7k
1l 2020 KDRIs

0

=50 of

3)

[e)
Review Board, IRB)2] 491 Hto} 4~

N = T i NG =L T O O g MR OF X oy JJ o o
ﬂHmﬂA]_mmm‘_ﬁntﬂlﬂ‘_.mOux__loﬂoL7 __oHT,m.oN_'meutﬂﬂuh,mM AQ.ME
Wroo W g door 31 oy gy & 7y %P g WP 4 WP T 5 M = ol
TTUE R mE PO @B o W ogo o rn o W T A o e
Mopr B oo @M I LS oM TP W 2T of BB H LW T o
Ay O - 5 ZO_Wn .,]ﬂouﬂ,m.o _._._"_ l,l_xe_eu ,Dll
O__o.._JLllm Mdlﬁﬁn)UC._.q“Dﬂ .D|1_ 17_AILJ..._JU\_ZT.A_vD w_u_% Mﬂrﬂ
THe ez B  xEmeTRen  BTE
T E3T Wi & W2 o X dyE LW o=
Rt gsimmw 2 cglwX g N Nl PR
em ST, T 5 E LR S PHIAREFT 4T NS
o 8 2 = TS EMN Mo o md ol . = oy g <
©m g 5 Moy B o g LA =2 o M T M oM
o 2 T E P EER DT T R SRR
ﬂvﬂo‘mﬁwﬂuﬂ_.e._mmwmﬂ_.qw_ﬂlw dLL_L__oLAurEo.m.om_xMﬁ o =
[~y =~ —_ | r ~

R ES e TIOE BT S O R Bk S
ﬂmmﬁ&w.m@ﬁﬁmm%ﬂ@ﬁmﬂ. wEY Tk B I
=~ 7 4 "4 E S W oWk 5 e - S SRy O = &
K L 2% 3 B X 2 58T mnx =R X g B T X 2 3
P28 o rewteR Y sz Rranl % g o
_ 2 - R o T 8 o e - H i S —
Hoo_eePrJrﬂ.m”mﬂ]Ao_u B T T oT_MEo.A._l_u_ﬂ_oolem o o W
ST EN B S NS R H WSS g R R = = IF
TH RS iR RN EP BNy EELADZoyol HE9
o 2 = o= 8 o0 o S L B 9% oo N ohy O 2 N
n_.._i_n_.%ﬁn_.mw_mxntwmmo@ PR B8R R O I ] T m._N_.fw\mﬂc
L._LhOMﬂmEMﬂDoENﬂ.Am\]ﬂuﬂﬂaﬁuﬁoﬂ;o ﬂ;ﬂeaﬂuwﬂgﬂmﬁomﬁ Aﬁgvﬂo
- © p— o hy f N NF X ~ |._‘|w_|1
DpPr e ReltsaEnll AT gungsry 22z
%m_x_%ﬂ.mahlﬂmmﬂwaﬂo_e.ﬂ%7_a Pt ompnr®s 2Ty
7 o E gy O ~ ~ KON fu RO o) o y zo T S Tl
il R T ol & do° g o = - P ooy By L&
(. N o -~ KX No X A o T — — o) 7ol
mokﬁmfmmﬂwwﬂﬁiﬁoﬂﬁemwﬂy.ﬁoﬂo Jﬂ_l.moﬁamﬁ&.u_ﬂ_utmn_x mm.._%%@ﬂ
ﬁﬁqﬁﬂwL%ﬁn%W_%M@'ﬁ% naﬂ@mammmmquaw < o 3 o

Q| g N o <7 B 2 md 8o ) o N N oo 9 =0 il
i sl StsmdoaE Rty Donbpogin NPT
aMe SFbYyr TR TAwEwE R o e o N
TR Iy T o g TT o T o) orw BT W RS
naﬂd.id.m%%anwoxﬁ%xmawﬂ% M%Maomao_u,ﬁ.wﬂﬁ ol = b
Ham Mo geWIdTEsglicTg ©rpTTdgxmie gyo
Bl m X ST MR PT o Ry drogx Tody S
o SHEHMNERD ESTHBWERT ©HEFLTPFIRDH oo T

]_
438

of) At thAell A AZ. .

=
fL

Z10]7] ul

|

T

o}

<]

https://doi.org/10.4163/jnh.2024.57.4.435

https://e-jnh.org


http://www.hrc.co.kr

ret
H
>
oy
1=
ra
[1l-}
N
oot

lo
A

IJNHS

Journal of Nutrition and Health

https://e-jnh.org

W‘PO% B7H = A9 7
PSS Statistics (v.28.0; IBM Inc., Armonk, NY, USA)< ©]

o
2>
ol
ot
o MJ
_'I-J_
e
L
30
rr
1z
0=
it
=0}
o
HI
1z

3] thAE T3t Fongt Ad/gol A= A
17 BZA (2016-202119) 9] ZE 46,8287 2] thd
S H“Eﬂ—lc’i?ﬁﬂ A=A

n{tl
e
09.
)
niﬁ 9
Fg@
I
F
32

i
o
I P
P
N Q
4o
=2 }IJ

A} 9H19-64A] A3
(n=1,350), 24A]7F &
7ol 7% (n=709), Y
%] 500 keal P| O] 74 keal Z7HQ1 7§ (n=374), 7‘5‘@ g 1ol G ok
=8 4 (n=130), £ w2 o] AZo] Q= AP n=874)E AT =
19,80278 9] HIo|E| & ARESHo] A4S ISttt ks S29] fi7 tidAEe] 17
AR A5 &-8oto] n|a =3 Zel|AHE 2§ 217 (National Cholesterol Education
Program Adult Treatment Panel III, NCEP-AT ol et w5kt [27]. Al BT
2 JFa AH 52 Ao AHF o 43-"‘4‘%10001«31”“-4?*0 o]-gst
Rt O E2 T Aol A= A ET R JTALE AT 7 S5 ol g6}
5“ SHER A S ol tAS S 7ol IE AEE R T A 2 Aol &
o, 22 AE RN E Foll AET E I AFH 32 AREI4 (quartile)
H AHEQ)4 (Q1) thH] 24 AHEQI4> (Q4)o A 2] THAFE S 2 ZH] (0dds ratio)

ottt o] oM A, A, A 5, o5 o5, A 'ﬂ%% TE, WG PE

A

T
sttt 5 B4 Asol ) Az E2a gl daael It AEw

>
oz o
rE o)

ie)
Z
~
;; o,

0
s
é 1
Y %
a gr
o &
—; bt
§2 ok
rlo ]
o rr

|

1
I-lI 2
O_\.‘ & -‘[I.
FE N
S
4
£
It
ro
o
o
=)
1
g
2
£
_a
)
[
=2
2>
E
2
vy
B
2,
)

rzE
2T
irs
ﬁrﬁ
\I

b s
ox °l' —-
ol

5 el

2 o2 > i ofN Lok Ho
U o

N

q0¥§

mu >

oo
o, -
N
N
o
031
s B
2
i
wk
ol
32,
in)
k1
rn
Sh
2
rlo
Al
g
r\l
oy
of
o2
N
N
>,
1o
a[is
et

)
N
—_
N
opo
ofr
L
Q.
_‘
o
w
l
)
[72)
>
wn
o)
N
‘»
>
wn
=)
a
=
I
@)
5
~
<
Z
O
(@)
n
=
i
L
ofo
ot
L
3R
)

I7]
N
oot
Jio
T
nx
ox

o rz
N
~
=

rE om0
o
i)
Mo w2
oy
]
i
kl
2
>
olN
ol
Hd
i)
1o
re
i
%

f r_lu:
1
i)
fm
L

o

rlo

Nopk M T
poox fL

(o)
AL Hi
> > w02
o >

riL oo
o M
hi

(

o 4L
=

ofN

o}
g
09,L‘ o? .
Q.

Ja

N
—_

L
@ 1o N
>
r.l

N
o)

N
AT
F

020 KDRIsON A] A A] 5= ol
AR GF S Ed= A @ﬂﬁi, AE SEEY F77]E2 202
A 2
=1

1A A Al ol A A B2 W

_L
N
2
oZi
%
)
ol
12
2
ot
N O{Nr
Sl
T
AN
ot

o
ey
z
7]

>,

N 9
ol
P

D i R T A
4 oz N 1o oy ot oY
(@]

ox m¥ rlo mu & ko=

ro o
1o Ho
4

e
ol
_{
i
nick
ofo
ol
ol
38,
iu)
rH
o3l
xR

¢

https://doi.org/10.4163/jnh.2024.57.4.435 439



ret
H
>
oy
1=
ra
[1l-}
N
oot

lo
A

IJNHS

Journal of Nutrition and Health

https://e-jnh.org

£ U AP o] FH 7|ES 7IRIO 2 A|AISH LA A ELE A SeE A ES
13 B2 5Y AET Ul 4ol |7 7|5 FF5HL A6 42 2= A
g 5t7] flsh A &2l oFF b A of| A 1*]‘8& A2 (AF 59 FAIZ|E LA A2 A 2020-37
%)of wh2} oS} 7o Aol =] ik F (300 keal), 27| A -BZEF R (100 keal), A AFH
(15 keal), L F (50 keal), ¢ 2 %Zﬂa 125 keal) [10,28,29]. 5 YA W A Z 7 Az
Bl50] 7} 7)1ES At AP oid (19294, 30-4941], 50-644)) 2 Th2 A A A 5T 2]
3 A7 74920 2020 KDRIs2] F&3E 7]F0] FAH5Ho] Yun 5 [15] A& FE5H
of 7|E& Aottt A Tel &8 = & 1 Esto] T 137 59 W7 7| & &4 of ol
et = 4914 Thestetgl

of3h1, 245 942 A9 04 S Rolshega oz
s
-

=2 ek A2 Aestelc

LA ZE4T My BN

2 Aol A 7 A7 AT 7 a3} 7| 22 A87] =R 7P FRAF (2019-2021) AF
Tl g5to] gH=le] A AT F4E S WIS T F 22,559 9] thAdALF TH19-64A]
o] /dqlo] obd 7% (n=9,153), B R EFA A& At ¥47t Gl -9 (n=673), 24417
o)/ AAf A o SHA] @52 - (n=2,447)E A|Q] T T 10,2868 & 22 F4
£ Zletnt. At T §- 50 2 F4T BAoA = 35 AlZto] 8AIZF n|gkel 7%

49 1 ol
(n=68), A o] ZAF Aatol| A 19 o1 2] A4 FH ZFo] 500 keal BFFO] AL 5,000 keal Z3+Q1 7 -
(n=160)5 F7F= A 2|3+ F 9,656 2| | o] E| & AH&-5FA T T/ AHS] AAF A A THE 7]
Hlo 2 7} &} 2o tfaf) A 2l ol o APRA T 7| F S 0| 85l0] RAE HEE T E5Y
o, A, A, ST 7 2 T 45 A5 AFES (quartiles) 5 2/ 5}H]
}%-?—l Q)T 2] ARERI 4= (Q4) THe] A S 4= A4 9 F7FHEE 4 2o
It A T 5ol ih2 M4 Zpo] A4 Aloll=dH Y A S BAsto]

AFEStRiTh R E 242 A G SRS B EEAA MR E A 85to] 49

43

o
= —
=] 2101, SAS 9.4 (SAS Institute, Cary, NC, USA) S AF-&-5}0]

(n=367), YAR EESF2 AP (n=35), 27 FL DHYo|} Fixt oFS BGA H S

>~
N

2

-

21}

ABAE LI} B2 M

AAA T B R G2 A i8] £HnY, ekl AE R FRAGYYRAL
242 55 AF 5 JYALES ZAKE AT Table 13} 2T

=uUle] HA T 2 AR E sg7tet IRl =22 A ES Ao, ©43HE (90.70%), TR
A (88.37%), MAF (88.37%), L F (83.72%), A% (76.74%), B (65.12%), &+ (62.79%),
5 U FAE (s8. 14%), 25 (48.84%), ZIH (44.19%), =X AW (34.88%), 75
= (34.88%), HEF (30.23%), 5 (30.23%), ZESHA| W} (25.58%), 2] 0|7 (23.26%), EH
A2 (6.98%) += 2= RIFASHA] AF= k. =5 WHO % =1 @] 957l =0l A ' aEsh A
e 24 S HESH AT A9 (95.83%), LFEE (94.79%), THL F (93.75%), A5 (92.71%)
ZH 2 o] x| Z o] 22 3tE] o] QI 31, T Qo] T (89.58%), o E-F (79.17%), TEH R (71.88%),
B3R (67.71%), 7 2 FA1F (55.21%)0] AHE o] Fe] A3 o)) ZgtE o] Jlglow, F

https://doi.org/10.4163/jnh.2024.57.4.435 440



ret
H
™
oy
1=
ra
[1l-}
N
°-°|!

lo
A
nz
e
HA
4>
ret
olet

IJNHS

Journal of Nutrition and Health

Table 1. Percentage of foods and nutrients found in dietary guidelines, literature reviews, and online surveys

Variables Literature reviews Food-based dietary guidelines  National nutrition policy Online survey (n = 514)%
(n=43)" (n=96)7 (n=6)Y Consideration in Perceived
usual diets® importance®
Carbohydrate 90.70 67.71 50.00 49.61 70.62
Fiber 23.26 13.54 66.67 45.72 74.12
Sugar 65.12 89.58 83.33 51.36 66.93
Protein 88.37 71.88 33.33 65.37 83.85
Fat 76.74 95.83 66.67 45.72 61.67
Saturated fat 25.58 14.58 83.33 45.72 61.67
Trans fat 6.98 6.25 16.67 45.72 61.67
Unsaturated fat 34.88 5.21 33.33 36.19 57.78
Vitamins - - 50.00 38.72 70.04
Minerals (except calcium, sodium) 16.67 28.60 63.04
Sodium 30.23 94.79 33.33 56.03 69.84
Calcium = = 33.33 37.16 65.76
Refined grains” - - - 41.05 51.56
Whole grains” = = F3.38 47.47 62.06
Meats - - 16.67 57.00 68.68
Processed meats 34.88 17.71 16.67 41.44 36.96
Fish - - 33.33 52.53 67.90
Eggs = = 16.67 60.70 77.63
Beans 62.79 45.83 33.33 49.61 71.01
Nuts 44.19 16.67 16.67 45.33 62.06
Vegetables 88.37 92.71 83.33 70.23 86.58
Fruits 83.72 8,75 83.33 58.37 y/8808/
Milk and milk products 58.14 55.21 16.67 50.97 64.59
Oils and fats = 36.58 34.24
Beverages 48.84 79.17 - 35.80 30.93
Alcohol 30.23 43.75 50.00 33.27 32.10

YData compiled from 43 academic journals related to healthy diet and dietary patterns.
“Review of 96 national and international food-based dietary guidelines from World Health Organization and Food and Agriculture Organization of the United

Nations.

JNutrition policy and guidelines published by Korean Society of Hypertension, the Korean Diabetes Association, Korean Society for the Study of Obesity, and the
Korean Society of Lipid and Atherosclerosis, Health Plan 2030, and the national nutrition management basic plan.

“Results from an online survey conducted with 514 Korean adults assessing their dietary perceptions.

9The question was “How much they consider various food groups and nutrients in their usual diet?” using a 5-point Likert scale, and the percentage represents
those who answered ‘consider’ (4 points) and ‘very consider’ (5 points).

9The question was “How much they perceive importance of various food groups and nutrients for their health?” using a 5-point Likert scale, and the percentage
represents those who answered ‘important’ (4 points) and ‘very important’ (5 points).

"Refined grains refer to grains that have been milled and processed to remove the bran and germ. Whole grain refers to grains that contain all three parts of the
grain kernel: the bran, germ, and endosperm.
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O ZAbo|l = & 5147 9] SH=- AJQlo] 25l eitt 29
, A 2 19-294] 20.0%, 30-39A4] 18.1%, 40-49A1] 24.7%,
50-59A1] 25.1%, 18] 1 60—64A] 12.1%%2 L 2A] B X QITh ZAF Foz}E50] A AIAL A
744 wo] 1= FQ Ao A A (70.23%), T (65.37%), ' (60.70%),
A7 (58.37%), SF (57.00%), LEF (56.03%), 1T (52.53%), T (51 36%), 7 2
A& (50.97%) 59 £ 2 =9F3 1 th3- 0 2 BErpSHE (49.61%), o5 (49.61%), =45}
A] QL HIE (47.47%), A 01AF (45.72%), = A, ZSHAHF E= AW (45.72%), A2t
= (45.33%), 7555 (41.44%), =8 H 5 (41.05%), BIEF (38.72%), ZE (37.16%), A
= (36.58%), = ESHA T (36.19%), & 55 (35.80%), T+ (33.27%), F71& (28.60%) <=°| 31
Tt (Table 1). 172 93l S L3It QAASH= 2 A& 9 JYAE= Y47 (86. 58%) =5
HH A (83.85%), & (77.63%), A1 017 (74.12%), L F (73.93%), 5 (71.01%), B35t
(70.62%), BIEFYI (70.04%), L E& (69.84%), 5 (68.68%), O T 5 (67.90%), B (66.93%), ZF
& (65.76%), G L SAE (64.59%), 713 (63.04%), EHTHA] S HILF (62.06%), A
T (62.06%), = A%}, ZSHA| WY E;MAZY (61.67%), BZSHAR (57.78%), =HE +5H
(51.56%) 5 &t o]/de] td A7t F 2 5khar QI ASHAL QIO U 7HE-8- 7 (36.96%), -4
F(34.24%), T5 (32.10%), 255 (30.93%) 5= A 0 2 GFoftt = B2 5ol 2AHE
]

F 26709 F 5 F 49 3719 52 ©@stE, B, o, Ao R, UHEE, 2, HIEH,
;\(j—z’l_ L) -":'l_ 0‘]'“'H‘|-ry ML) :“;’_%) A i%; 2 oé%‘y —Or% E?% %Z‘H%O] 9%-]]_4--

A7, 87] ZRAZFY U ZA} (2016-2021F)E 0] &5}o] AIZR S 21} 7 Q= é!*é*%
2 A5 A= Table 20 A AISHATE HAMS S A= ©EHE, | 4 L
A, A, EB} A%, S| AE|E, BB A, HIEFTI B,, HIE}‘” B;, AAH HIERI C, HlE}‘iE,L}
EF Zs, ¢ ]':U:“'EF a0 FARF, &7, olulF, U, AR, A7, 7 2 /A
AR 2 E%, T A=l A A %X}i} TI"'J%]' Z}o] 7} 131t} (p < 0.05 for
all). 2XAE AN E Sl 2 AET D YL AFH Yo AR M 2 4
ol vl 7Hg =2 FollA 9] tiAtS S+ &S Hlagk A, (OR, 0.733), Ao]4d
- (OR, 0.873), A% (OR, 0.855), E3}A % (OR, 0.832), B]E}R A (OR, 0.879), HIE}RI B, (OR,
0.928), A4 (OR, 0.874), HIEFRI C (OR, 0.833), HIEFR D (OR, 0.869), Z% (OR, 0.760), <!
(OR, 0.795), B} LU|& (OR, 0.824), = (OR, 0.897), &+ (OR, 0.838), Z T} (OR, 0.829),

U (OR, 0.762), -7 L 34 E (OR, 0.885)°l 4 ORZLO] 7-2J 0] 5}A] Wokal LHEF (OR,
1.142)2 5-2] 0| 31A] =35 &1 th (p for trend < 0.05 for all). F 24 & 58l tiAZ S
I fojnfstA A %’%‘*@%301 =, Ao A, AR, 2R R HIER A, HIEFRI B,

2 o

Ah HIER ¢, HEE, Zra, o, vt dls, 45, 4R/, 9 9 fA1Ecld

E0E, AEXAL AAREA] Ztol| A At o]t v &2 AFHAY F-2Ju|sh A3
ol A= AT L JYALE AT F7 R FEo 2 A5, 27T A2 A A
ErRSHE o, Ao, Tl A Zek AR, UEE, 2, AR, 1734 2 4F
&, AR, ddF 7 L AR 37 5 S G Fr FEo R A5
t} (Fig. 1)
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Table 2. Food and nutrient intake and its association with MetS in the Korea National Health and Nutrition Examination Survey VII-VIIl (2016-2021)

Variables T-test Logistic regression
MetS? (n = 4,309) Non MetS (n = 15,493) p OR? p

Carbohydrate (g) 150.90 + 0.54 148.70 = 0.26 <0.001 1.038 0.425
Sugar (g) 29.93 +0.97 33.38+0.14 <0.001 0.733 <0.001
Fiber (g) 13.84+0.09 13.49 = 0.05 0.001 0.873 0.012
Protein (g) 36.35+0.16 37.48 + 0.09 <0.001 0.901 0.056
Fat (g) 21.99 £ 0.15 24.60 = 0.08 <0.001 0.855 0.009
Saturated fat (g) 6.89 + 0.06 7.95 + 0.03 <0.001 0.832 0.001
Cholesterol (mg) 121.40+ 1.39 134.70+0.78 <0.001 0.959 0.415
Vitamin A (UgRAE) 203.00 + 3.28 213.20+1.55 0.003 0.879 0.045
vitamin B, (mg) 0.65 + 0.00 0.66 + 0.00 0.145 0.918 0.104
Vitamin B, (mg) 0.82+0.01 0.86 + 0.00 <0.001 0.928 0.007
Vitamin B; (mg) 6.72 £ 0.04 7.00 £ 0.03 <0.001 0.983 0.299
Folate (UgDFE) 175.90+ 1.18 171.50 + 0.61 0.001 0.874 0.034
Vitamin C (mg) 34.20+0.70 36.66 + 0.38 0.003 0.833 0.003
Vitamin D (ug) 1.61+0.04 1.66 + 0.02 0.276 0.869 0.016
Vitamin E (mg a-TE) 3.54+0.02 3.65+0.01 <0.001 0.967 0.524
Sodium (mg) 1,821.20 + 12.65 1,745.00 = 6.31 <0.001 1.142 0.013
Calcium (mg) 263.50 = 2.04 277.90 £ 1.17 <0.001 0.760 <0.001
Phosphorus (mg) 551.00+ 2.13 566.00+ 1.18 <0.001 0.795 0.001
Potassium (mg) 1,493.80 = 8.07 1,496.20 = 4.18 0.794 0.887 0.068
Magnesium (mg) 169.10 = 0.91 165.90 = 0.47 0.002 0.824 0.001
Iron (mg) 5.80+ 0.04 5.81+0.02 0.858 0.957 0.168
Zinc (mg) 5.41+0.03 5.38+0.01 0.245 1.020 0.858
Mixed grain (g)? 13.20 = 0.40 12.21+0.19 0.017 0.897 0.007
Meat (g) 55.44 = 1.00 60.36 + 0.52 <0.001 1.007 0.152
Fish (g) 58.39+ 1.44 53.74 +0.63 0.001 0.871 0.100
Egg (2) 15.93 % 0.37 17.81+0.21 <0.001 0.931 0.195
Bean (g) 19.98 =+ 0.64 19.76 = 0.35 0.773 0.838 0.001
Nut (g) 3.70+0.22 3.71+£0.12 0.964 0.829 0.023
Vegetables (g) 190.3+2.01 177.40 = 1.04 <0.001 1.059 0.442
Fruits (g) 83.14 + 1.97 90.75 +1.06 0.001 0.762 <0.001
Milk and milk products (g) 36.08 +1.08 52.03 +£0.68 <0.001 0.885 <0.001
Oils and fats (g) 3.17 £ 0.05 3.56 £ 0.03 <0.001 1.020 0.764
Beverages (g) 112.70 +£ 2.83 132.70 £ 1.56 <0.001 0.993 0.896
Alcohol (g) 55.95 = 2.09 45.44 +1.00 <0.001 1.019 0.768

Values are presented as mean = standard deviation, g/1,000 kcal.

MetS, metabolic syndrome; OR, odds ratio.

YMetS defined using the National Cholesterol Education Program Adult Treatment Panel 1l criteria.

2OR of metabolic syndrome for the highest quartile (Q4) compared to the lowest quartile (Q1) of intake levels for each food group and nutrient, adjusted for

age, sex, smoking, drinking, physical activity, house income, and education level.

“Mixed grain refers to both refined grains and whole grains.
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Table 3. Korean Healthy Diet components and standards for Koreans

Components Standard for score Reference
Standard Men Women
19-29yrs 30-49yrs 50-64 yrs 19-29 yrs 30-49yrs 50-64 yrs

Carbohydrate (%) AMDR 55-65 55-65 55-65 55-65 55-65 55-65 2020 KDRIs
Sugar (%) AMDR <20 <20 <20 <20 <20 <20 2020 KDRIs
Fiber (g/day) Al > 30 > 30 > 30 > 920 > 20 > 20 2020 KDRIs
Protein (%) AMDR 7-20 7-20 7-20 7-20 7-20 7-20 2020 KDRIs
Fat (%) AMDR 15-30 15-30 15-30 15-30 15-30 15-30 2020 KDRIs
Saturated fat (%) AMDR <7 <7 <7 <7 <7 <7 2020 KDRIs
Sodium (mg/day) CDRR < 2,300 < 2,300 < 2,300 < 2,300 < 2,300 < 2,300 2020 KDRIs
calcium (mg/day) RNI, UL > 800, < 2,500 > 800, < 2,500 > 750, < 2,000 >700,< 2,500 > 700,< 2,500 800, < 2,000 2020 KDRIs
Mixed grains Single serving >0.3 >0.3 >0.3 >0.3 >0.3 >0.3 Target pattern in
(serving/day)? size of dishes? 2020 KDRIs
Meat, fish, eggs and Single serving 26 25 25 >4 >4 285 Target pattern in
beans (serving/day) size of dishes 2020 KDRIs
Vegetables Single serving 29 >8 >8 >8 >8 26 Target pattern in
(serving/day) size of dishes 2020 KDRIs
Fruits (serving/day) Single serving >4 >4 >2 >2 >2 >1 Target pattern in

size of dishes 2020 KDRIs
Milk and milk products  Single serving >1 >1 >1 >1 >1 >1 Target pattern in
(serving/day) size of dishes 2020 KDRIs

AMDR, acceptable macronutrient distribution range; RNI, recommended nutrient intake; Al, adequate intake; UL, tolerable upper intake level; CDRR chronic
disease risk reduction intake; KDRIs, dietary reference intakes for Koreans.

YMixed grain refers to both refined grains and whole grains.

2Single serving sizes of dishes are based on the following energy values: mixed grains (300 kcal), meat, fish, eggs and beans (100 kcal), vegetables (15 kcal),
fruits (50 kcal), milk and milk products (125 kcal). These values are derived from the Food and Drug Administration’s notice (Regulation on Food Labeling
Standards No. 2020-37).
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Table 4. Adherences to Korean Healthy Diet among Korean adults in the Korea National Health and Nutrition Examination Survey VIIl (2019-2021)

Components Total? Quartile? Sex Age (yrs) MetS? (n = 9,656)
(n=10,286) Q1 Q4 Men Women 19-29 30-49 50-64 MetS Non MetS
(n=3,040) (n=2,996) (n=4,419) (n=5,867) (n=1,728) (n=4,401) (n=4,157) (n=2,183) (n=7,473)
Total score? 5.465 = 3.500 = 7.750 = 5.284 + 5.642 + 4.766 5.276 = 6.109 = 5.518 5.568 =
0.023 0.013 0.019" 0.030 0.028" 0.044% 0.032° 0.033¢ 0.045 0.026"
Carbohydrate (E%) 0.317 = 0.107 = 0.530 = 0.313 0.323 = 0.323 = 0.328 0.302 0.304 = 0.326 =
0.005 0.006 0.010" 0.007 0.007 0.013 0.008 0.008 0.011 0.006
Sugar (E%) 0.852 + 0.834 0.874 = 0.893 = 0.812 + 0.840 = 0.871 0.835 = 0.878 0.838 =
0.004 0.008 0.007* 0.005 0.006* 0.010* 0.006" 0.0072 0.008 0.005*
Fiber (g/day) 0.447 = 0.097 = 0.870 = 0.372 + 0.520 = 0.286 = 0.420 = 0.575 = 0.448 + 0.480 =
0.006 0.004 0.008* 0.008 0.008* 0.013% 0.009° 0.009¢ 0.013 0.006"
Protein (E%) 0.861 0.772 + 0.921 + 0.854 0.867 + 0.810 = 0.850 = 0.904 = 0.871 = 0.867 =
0.004 0.009 0.006" 0.006 0.005 0.011* 0.006° 0.005¢ 0.009 0.005*
Fat (E%) 0.593 + 0.311+ 0.828 + 0.598 + 0.588 + 0.571 0.606 = 0.590 0.591 = 0.595 =
0.006 0.010 0.008" 0.008 0.007 0.013 0.008 0.009 0.013 0.007
Saturated fat (E%) 0.519 0.385 0.635 = 0.535 0.505 0.352 + 0.494 = 0.649 = 0.573 = 0.517 =
0.006 0.011 0.010" 0.009 0.008" 0.014* 0.009° 0.009°¢ 0.013 0.007*
Sodium (mg/day) 0.318 + 0.316 + 0.262 + 0.192 + 0.441 + 0.359 + 0.296 + 0.323 = 0.322 + 0.331+
0.006 0.010 0.009" 0.007 0.008" 0.014° 0.008% 0.008° 0.011 0.006"
Calcium (mg/day) 0.148 + 0.032 = 0.336 = 0.169 = 0.127 = 0.141 = 0.137 = 0.165 = 0.125 = 0.151
0.004 0.004 0.010" 0.006 0.005* 0.009% 0.006* 0.007° 0.009 0.005"
Mixed grains (serving/day) 0.225 + 0.058 + 0.463 = 0.229 + 0.222 + 0.152 + 0.191 + 0.310 + 0.241 + 0.234 +
0.005 0.005 0.011* 0.007 0.006 0.010% 0.007° 0.008°¢ 0.012 0.006"
Meat, fish, eggs and beans 0.349 = 0.303 = 0.474 = 0.379 = 0.320 = 0.363 = 0.372 = 0.313 = 0.342 = 0.340 =
(serving/day) 0.006 0.010 0.011* 0.009 0.007* 0.014° 0.009° 0.009% 0.013 0.007*
Vegetables (serving/day) 0.313 0.079 = 0.637 = 0.363 = 0.264 + 0.126 0.283 0.460 = 0.346 0.315 =+
0.006 0.005 0.011* 0.008 0.006* 0.009* 0.008° 0.010° 0.013 0.007*
Fruits (serving/day) 0.253 + 0.062 + 0.514 = 0.149 + 0.355+ 0.098 = 0.169 = 0.449 = 0.248 + 0.296 +
0.006 0.005 0.011" 0.006 0.008" 0.008* 0.007° 0.010°¢ 0.011 0.006"
Milk and milk products 0.267 = 0.148 + 0.406 + 0.238 + 0.297 + 0.345 = 0.259 + 0.233 = 0.229 + 0.281 +
(serving/day) 0.005 0.008 0.011" 0.007 0.007* 0.014°¢ 0.008° 0.008% 0.011 0.006"

Values are presented as means * standard error.

MetS, metabolic syndrome, mean was adjusted for sex and age.

DPparticipants included in the analysis for total participants, quartile, sex, and age were those aged between 19 and 64 years, and excluded those with missing
values in 24-hour dietary record and complex sample design for Korea National Health and Nutrition Examination Survey. For the analysis of metabolic
syndrome, further exclusions were made for pregnant participants, those with fasting times less than 8 hours, those who take hypertension and diabetes
medication, and those whose energy intake is less than 500 kcal and more than 5,000 kcal.

2Quartiles were derived from the total Korean Healthy Diet score. Comparisons of each nutrient and food group were made between the lowest quartile (Q1)
and the highest quartile (Q4) of the total score.

9The average adherence score to the Korean Healthy Diet and its components; the total score ranges from 0 to a maximum of 13, defined by the number of
components, with each component’s score ranging from 0 to a maximum 1.

*Significant differences at p-value < 0.05 by quartile, sex and prevalence of metabolic syndrome.

acGignificant differences at p-value < 0.05 by age.

27 5.518 (SE, 0.045)4, thAFS-E o] B9 A7} 5.568 (SE, 0.026) 4 2.2 thALS:

o H| 2] A 47 /-2l5HA| o =4 (p < 0.05). HiAFS S FH A= R AR T

I (0.878, SE 0.008), ©H12A (0.871, SE 0.009), A-L_E}Xl " (0.573, SE 0.013), &5 (0.241, SE

0.012), 7] M. S ZEFF (0.342, SE 0.013), AT (0.346, SE 0.013) FEol|A 471 H

=0k, vl A= W%X}EE} A]0] 47 (0.480, SE 0.006), LHE& (0.331, SE 0.006), ZH&

(0.151, SE 0.005), T+ F (0.296, SE 0.006), L8] I -7 & 84| = (0.281, SE 0.006) T-=-0f| A]
A7 =T (p < 0.05 for all).
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F, O A0 A, GEE, 249 871 JFact R, 178 2235 A
A5, 7, S R AL s7HA] A Ee ZEER 20, 2020 KDRIs2 HAA| AP E
SRR ELE YIS AAE LEA 2 A ANE A E WL RS 7S
& A7) FUAGG FEA (2019-2021) AHE ol 85 A3}, gkt AdQle] W 1A7A
FE Y F 133 Tl 5.465 (SE, 0.023) 8 01 1AL, o o] HAd Et, A7t wa
&, dAS 2 v A A R O 7 frol oAl =9t

AlAre] A& i7kst7] Qi sl 2hetA EA ol 7| vbek thefst 7 =7t AN E of gtk L F
= Uol| A Ho] Z-8m =717 % Al g g7t T 2= KHEIRF NQZF QI T KHEI= 1] =
9] Healthy Eating Index (HEI) & 7| ¥F 2 = $h=1-Ql o] Al d2h-g 1 efsto] 201510l 7 =] LA,
2022140l 7§ = At} [15,20]. KHEI %%% 8TE OHIAAHI, Zr a7, & B &, A=Y
7, F AT, AAE AL ANLF, L7 GETF, 7 R A AR 34, A3
T (ZEA Y ol| A AFH v, HEF AHE, S5 F olUA A vlE), #3 A=l
U2 335 (ol |2 A AH v, ©edhE ol | A A vl &, Al ol | A A3 e o=
=0l om, AR FRIAG G FERAl A gh= g Q1] AlAte] A& HUEYst= 58
ShE g2 85 it [20,30]. LB U H7H S T A AR R AAE A 7 jaF,
7 W AT 7ol Zo] FUT A FTS W B7tohs @52 ot ol AR
AHE A AIsHA 7FE 4= Qe A o] Ql= W, Al 2 3toh= 1 ol A Q] o] Z-o] ]l
UEE AHF HLE U 7|20 2 U=, °]= 2015 KDRIs
O] A FH Q! 2,000 mg 7|0 2 g gro|th [15,20]. 13U &2 71 H 2020 KDRIsON A
=8 HEF AF 7IeS SRAHFH Tl ofd RHdAS @ AdHATFY = =

Mo

I

‘o
S
S
3
@
=
E M
|o
U
wr
ox
. A
2
L

stof A MBI [10]. B A ABAANAFE B3HH 2AS vHFO R UG A7
Tl B Ae] 919 S AT 4 9k Hadhe] JPkh HH £FO2, B 49l

UE§ T W89 A2 AT 2,300 mgol o} [10]. olol HEF M 4ol A 7|
Zo] HhogE|ojof h AgolA, 2 Ao A= 0] 7| F S Bt UEG HAF F4ES
7kaksith NQE 20151 71| o] 712 0 2 /) s 1 9lom, of2o], 49l 1ol e] Ao
ZF7/E 2 Hr) gEo| LEE o] 9= AA o] 9t [19,31-33]. ARlg tiato 2 7eE NQ=

48 8= (U2 A 5 42 Wbzt 4018 B RAE, AR, I, AR A
FAdFl et ol A A RIE), HA| 635 (AM S, 7he 57, WAL B =&, HAEFE, 7|5
9l AR A F o T4 s ZA RIE), A 47 (B e, A9 A e 9l e
2, YT R, & A7) o= A A AP 5ol Jo S B Edol= 1 FEo=
/= o 3tk NQE A2t ofet AAd FH AL glo] 7H7H°L°l iﬂialééi ﬂéﬂ%}%

-
ko g7k =0t} [33]. ol & =1, o
2 25dol 11 ofsh, Aol 1381, ‘A 5ol
SHS AR oEbA, gt A TS merety] ofele 4 %’lﬂtﬂ, 2}7} 3101] o) Est

oH=E

£ B4 7T meke] JaFS e 7bs o) Itk [34). B AT ol M wA) gharele] A4
2 ot 22 =7 9F Ao 2 FEES Hhsto] =9l o) At S B A o
2 913 AN T WL B M, Al Bo} 7| E nhaskecks Aol ck

N0 AL RS Fol AL ST I AT B 18] B A I4E 24
247|202 24 455 W] tRol, Bk Aol 1 o]s5h] 47 QJoka T 4
F20 4 422 BUHY & 4 ek FolA ooz ek
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f
o g

At g7 7| &2 o] A A e 271]
o7 AAE ou:] o)=Yt
. o]2jsk Wi e &5l

2 Al gtk 22, o] A

A5 Bhe 7HsAdol e B g s 5ol AA

= @ol Aot [35]. 2ol = EFokal, 5, &2 Aol A AREE 7]

% 2020 KDRIs 9] A 2} A g o™ o G 2] A F| ol b2 711 J g4 9

S oz dAsto] H71 7152 Bl d & =T Ocké [35]°1 2f 5t
7\]75:]“_]-71-0 ;v_]._]—x% 1717]. H]—Oﬂﬂ 1—] HZ] x41:]—7l—0 /\} &}

85tk A3t [35,30). whebA] AT &

o faIs | 5 b g B A A

8L AT AEL (U6 TG HSTIAL

81 o] Bl A5t} 37, 3h9) 57} 2% Fol o 214 7k A7)

AL A G712 4= F S Al S oAl At 7&.4—'— (Mediterranean diet score)
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H]| H ‘RIEJr [24]. A4 2 A7l AU 500 g oA A3 HIE2 20221—4 7]T22 7%912111,

2030Ld F 3l 41%0f v|3l| F2 4=
3

dol ol =U}AIT, 4 FEE 4= W4 E

o |22 FTF, AL FAA G A7 o =34 2021
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