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The Study of Muscle Strength and Dietary Quality of the Korean Elderly:
Based on the 2014-2018 Korea National Health and Nutrition Examination Survey
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Abstract

This study evaluated the dietary habits and dietary quality of the Korean elderly according to muscle strength status. This
study was conducted on the elderly aged over 65 years who participated in the 2014-2018 Korea National Health and Nutrition
Examination Survey. Subjects were classified into the normal muscle strength group(n=2,000) and the low muscle strength
group(rn=1,273) according to the handgrip strength. There was a significant difference in general characteristics, diet habits, and
health behavior according to the muscle strength status. The normal muscle strength group had a higher total score of KHEI
and a subtotal score of "adequacy, items. But there was not significant difference in the "moderation; items. For the "balance
of energy intake; items, the normal muscle strength group had a higher subtotal score than the low muscle strength group
only in among women. The prevalence of low muscle strength decreased in the highest quartile of the adjusted KHEI total
score(p for trend=0.08). As a result of this study, it was found that KHEI was significantly associated with muscle strength.
This study result can be used to provide dietary guidelines for the improvement of muscle strength in the elderly based on
each item of KHEI and sex.

Key words: T+ (muscle strength), =%l(elderly), 2IA] H(dietary quality), 2}3)-5(dietary habits),
Sl A A &3 71A] 4 (Korean Healthy Eating Index, KHEI)
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Sl 654 o173 =31 Q1 12 20153 12.8%°11A4]
2022'A 173%E F7Fsk= FAlolH 2025d0ll+ 20.3%°] ©]2
?] ZUHARB|Z YT Ao = HYs 3 JTHStatistics Korea,
2022). 2020 7% =9 712 83541013, o] F A7
SHA S Bulls 47342 663ME Sk 1R 9k 172
TS AW gfom TSHA] e AJEIE AL ITH(Statistics
Korea, 2021a). &= =%12] THIAZHE-2 89.2%0]1, L AE
TSN Ago] e HIE-L 87%0|H, EART o] Fn)
£ 201513 859 93 oA 201913 1117 73 Yo= ZT15k
Tl(Statistics Korea, 2021b). ©1%8 1&QATe] F43k S7h=
A, A2, o&, BA T AR Al ZAE T
AL, olofl 773 1004] ARSI TRl ] f1gh <217t
Bl(healthy aging) ol th+ T+4lo] 7= 31 ITkNational Research
Council for Economics, Humanities and Social Sciences, 2021).

TrlelE w3k2 Qg e, AAA 715 Askrt et
U 7 Elgdske] fEo] SR ol mE Al
2 Bagdgo 2 tuAQl TS T8y 28, AlA)
SHo] AAWE 0 & 7347k A o™ (Cruz-Jentofy et al,, 2010),
ool ol YFH F5S i) ARl 201610l SAIARE
FICD-10-CM)°ll oJall S A(ZE=E-M62.84) 22 #
FEAHCao & Morley, 2016). USR] 445 FHES
IRAFG YA B4 AT} 20394 AL 18.8%, 40~644]
£ 29.5%, 6541 o) =21 42.8%E o] 713}l whk
FEEC] S7IBITH(Cho, Bae, & Kim, 2019). Z4252 =2
o] AR T Asl, W =24 AE L ohid 23
=R WHESe] ke T Q1] YE )
g ake] A7A] A 7 Qlol mdrel] fejslor & o
2o thF= AL 9IKim, Kim, Park, Cho, & Yu, 2020; Kim &
Sohn, 2016). T7AF TAYF R0 2= FAF A9, Q&
Y A, T2 ¥}, nEZ=go} 7)1 o, AElE AE
t2y, FUEF A6 9 wsle) dw A ol ¢l
om o]yt oY 7] QRlo] BH o g Agsl= A o=
22 # JHGanapathy & Nieves, 2020; Mariana et al., 2017).
ZHAaEL AHZF7KCho, Bae, & Kim, 2019)9} Al4|8Hs 1=
(Park, 2018), ¥ o5 22 AH3HA| &2 AE5THCho,

BuE3 ) ZHAZE3 #Bedte] DaiTakuro et al, 2019)
3} SEA thilECholewa et al., 2017), 3418} JoFter Borg et
al.,, 2016), HIEFT] D(Hajj, Fares, Chardigny, Boirie, & Walrand,
2018), Z45(Petermann-Rocha et al., 2020) 5] oA A3F]Fo)
EEFE AT o FAHAYN 9IS T A= 9

A 9, FRE Ahsh AU e HF HAE T A

R uF KO & Park, 2019). HZolE Y Foa} 2F
B 20bQl 2Ake] Ho| Zeol] B3s F= Fo= U
A Axke] -8 Hrleke A A S 7 1A 4 (Healthy Eating
Index, HED), Z|Z3l21A} 7ol 22lR1e 7|0 2 7 2Z3)
2R (Mediterranean Diet Score, MDS), tHA|(Dietary Approaches
to Stop Hypertension, DASH)¢} ZH-& 2|ALe] A W7lx|4=¢}
ZHaZ ko) FEA A7) A3 AL ITkKim & Kwon, 2019).
271X F SR HERE A9HQ1 248 9l 2)A)e)
A& Wrlshe Trolr AAE A3le] 5 o 55 st
g Z|pole}. FatollA= 2015130l 1] 21 ggke] WSyt
shal T EEE o Bl BeEjskr] Sfal gk}l AAEErEA|
“+(Korean Healthy Eating Index, KHEI)E 7l'&3}59 3(Yook et
al, 2015), P13} 59 o] vl A= 217t Ao 38
A HEIE 7date] wR1e] 2AE dof 28 RUEY
St 2% S % Ay 2ARER E8star ot
(Looman et al., 2017). HEI <=9} ¥t} WA i v)
= 421 i AT (Bigman & Ryan, 2021)9} o]l AFSh=
=91 i A7 Zahra et al,, 2021)914= HEIS #5381 =3}
A1 ZEo] E 4 US-S Barskirh §hd 678441
AMUTRIE Tl = Ala)st A7 (Rahi et al.,, 2014)= 7Tt
HEIS 83t Akl & 37} 2447 287 fo)4R1 Ajo|7h
e Aoz yeht AAle] A 3 X xeb 78 1 BEAol
ogh APAFEs} Y9 Ans Ho|x] ik =3k U
AHKim & Kwon, 2019; Periili et al., 2017)ll4= Aol u}
2Afe] A g7} Aot ZE ] AV vE 4 vk By
Slod, G5 A, %ol W ZkaFIke] B Bl
B AW gad o2 Btk = AT A8 o
32 ASY Bk, 188, AEET 5o T4

(Choi, 2019; Lee & Lee, 2019), 773 & 4k] H(Lee & Kim, 2018),
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FHAIZHLee et al., 2021), FAIZ7HMoon & Kim, 2018)7}2]
Aol gk A7 tiRola, AAte] 2 B4 A7
B0l RuEx gtk 3= 9] oo & wl=A g 2o
Al ARk A AETs 7N R AP ARAERS
(Recommended Food Score, RFS)S o] &3] Z& ko] IAS
2bH R A 7(Jeong, Kim, Park, Kim, & Kwon, 2019)0l14 @7+2]
FATE 295 ko] FAAA] AATHB0.066). Kim=}
Kwon(2019)] d7llAe= ol Fake = Al 714 371X14
Q1 KHEL thA), AsigAgge] ZEzte] #d-S viulst
ok v 28 At A He =008 e R o
7V sl KHEIE o831 28ate) Jids SA140
2 Hwsla, KHE[9] Al 7EA |l A7), PEAl, Mol
2 AH e A F9EE BA3 e 1agd npt Qiok
A B ?ﬁoﬂﬂ U 654 ol =1 e
2 ZERSTH DY R Rt AdlE 9@ 1%
= Yeo} KHEIE &85 21Ake] 25 vlm B438la, =9
719 A #AelE T 2T A 2 oy YFEA
ZR IS ] 943 712AEE viEstaa) sith
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1. 719 AME 2x

LdAr)E alel Ao 2 AlAy)so] ASkE L A
5580l oslEE Al7]olt o] Al7]ellE 418- 7HE, X|of
EAZ QIS M2k ol R, Aslr]F A, thkdt of B&
ol Jall AAF 7] st gkdge] dojdtt
(Yoon, Lee, Song, & Lee, 2021). #67] =AY Ud=ZAL 2AHE
A 654 o’ =812 AR of} HIE] A, 2lR T}
W, 2, ZE 5 P YA IS AHska o

Zr, HIENL A, BlEE AH 7] ul§- Adska
Fel7)t EeF5IthHan & Yang, 2018). =212 A&
%‘—LE’Q}” AR, AAF o] HHe TR
7] - A -2 TR - B fAlE
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2016). =RlellAl 23 Tl F9 A3 w2 Aie 9Y
B =4 A3e STHTIE T2 2olm(Jung et al,
2018), °15 4jFe AF S AY Y w&H w2t 2

3tk Ao A2

T, AEAEE oF T RhdAske] WA AF S dSshe
AR2 ThF 21F 2 FUAo HHG YH ot S o F
= AAke] o) Bz 9}% & Kim, 2019). 53] 22}
S0l FHEC] FIehe 2ATE oluiA] AF % 2 o
T FULet AY, A, X'“E‘ S 22 AEFT, A
2 57 #o] 9157_(Cholewa et al,, 2017; Takuro et al,, 2019),
olHg 2% a9 AL T ool E%
o] Ft}al B1E E](Zahra et al, 2021). WEbA d7]o)
73 S BT 2T sk Ssiie dwd
glo] A 79 A7) A8 A FF FHOE 24}
9] A& Fol Zlo] Faslth

2. SH=01 AMEMHIIX|4 (Korean Healthy Eating
Index, KHEI)

Healthy Eating Index(HED)&= 4313} Q1 EFollA &-8%
T e oA AAke] A HrleTtoltt HElE P28
A39] =8 A=E BrIel] 213l 1995:d0] 25 vHE0izl
o] ARz o] wsle| whet Al s = o] FA| HEL2015
7} AHEE AL QITh HEl= tidg] S5 E A9 dAISH &
gt A¥} ofg] Ao Z QI AP S Y= ZloE
K% 3 9)3(Panizza et al,, 2018), 7ALiTke} -3 o2z}
M= 7t veke] 2| BhA] Mgste] E8E gl
Sh=ol| A= w|=2] Healthy Eating Index(HEE Za15}e] 2
B R A 201550l AR A Aage) A
< Frislr] 98 ekl AL 7ER41(Korean Healthy
Eating Index, KHEDE 7W'#313th. KHEIE 4" A3l 7]
wsle] S Aushe AF U4 4Fe FR8E 37t
sk @9 87l A=k 2L A= A, A A, A

& A3, F Ax AR, LA - BoHIRE AT Aa A,
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7] AL B R A, R B R AR, AFE
Agshe 257 Fda AFH] AAE Brishes 99 370
FEQESARAL oAlUA] A HIE UEF *é R ==
F olluA A3 v, oA A3 #3 ﬂﬂsk—
3N FE(EFEE olUA A Hlg, A uR] A Hl%,
AquA AA 2] F 147] FEoZ FAF o] Ytk KHEI
B Fho] AR KHEIS 23F-521 4 (Kang, 2020), T
AEET 5] AW(Lee & Shin, 2020), 21 41F(Choi, Jeong, &
Rho, 2021), AH(Kim & Kim, 2019)72] &4 A7} 1,
KHE} 555 29 o3} 288 /idel foHos &
It e Ao RuFHH
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11 R -1y
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ZH A7 F AL uwx]— % 39,199701 o, AFA
B2AL ARIZAY, YAl 25 s Al F 654 o1

WA 7,119 0130tk TRl A% A He e oF
2 53] 98 5 & A=) 500 hal wlREel AU 5,000

lel 29491 ARE) ASE ATASISHE W ol w

KHEI ¥4 ®eol] sl ASAE 2 Sl AFS A28}
T 3213%S AT EHWIAZ i

B AFdA = oMo} 2T ?iloﬂﬁ AAZE 2019
o) 271222 71%(Chen, 2020 X834 AR
=84 4+ (normal)’ “:_La ]Sl (low)’ &

2 BRIt S AA S SR I E TEe BEE vt
371 213l T2 e A|(digital grip strength dynamometer, TK.K
5401, Japan)E- ©]-831 FHAAE APt oM = |
oA 334 F 6315 SAINTE £ AFAME FE AR
sk &9 AUt HF oY Bo=E ARESIGITh ookl
TRAT 7]l B o] 26 kg W] A, A3
ofgo] 18 kg MR A& TAAFTOR olEEE B A
TR 0] 71%& A3l AThIAE T8 e = &
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H7) 230th, AFRHFAAA O olei9lA 71
Aol REJTH T AAH 02 of2igIA AF ¥e Ro)
ZPchos LRI FAKE B4 Pl 57 o)y

3 B FHE 99 RO BRI, SFAE 2
21452 4 15 oy S5 392 sy T2 A9y

Bhe #0704 BRI vl B9 B8 B8

E TS

Touw oo
P T

TR A7 B 4ke] A2 BuroQol-5Dimension(EQ-5D)
index2 X% A8 E 0]-45193, BQ-3D indexs 552,
A7), YT, T5/EH, B2 1Y 4o
A9 5717 29 714 AAE FH3t Ao Th(Korea Centers
for Disease Control and Prevention, 2020). AZH2}g B3 o &
= @A Aol BY, SlF T Y] BAR A4S Ae
gl Eu7he w/lex] 2l g Bty we B}
Pty SES A8 TSI EEAIG A5 e EEA
S QoA AlH] B2 A o2 YT ARSI
o Alg-E Tl ) d/op] e LRSI 4lAEE
FEL BABA R AAZF 7lo| =21 (Ministry of Health
and Welfare, 2013)3} 413§ (Kim & Lee, 2021)2 #ar3}e]
A A 25 ¥4 H(inactivity), -3k AR5 (aerobic)’, ¢
25 (strengthy’, ‘B35 (combined)’ -2 —‘:11—6};,,\31, el
7] ARA71EE A 157Y B¢ AVNE 13] 308 o F5¢Y

ol A ALE xIsiyTh

4) =9 APEP7IA(KHEDS &8
37t

CABE!

tidzrel 2jate] A B71E flete] ARl A A
W SUAZGFZAL 71| KHEL T3 &5
%ﬁé}ﬁit}(\(un & Oh, 2018). KHEI= A A4,, PEAl,
folld=] A3 2] 8, ) 378 Gt F 147he] AR 5=
TAE O] ATk T AL obd AAb, R AR, F
I AF, AL AFP, T AR AR, A - B FE
AN A AFP, o] - YA -2 - TR AR, R B
A AF FEoR FE0 Ak AL Y2 23HA
b ell|qA] A3 W, UER AR, PR - SER OHLW
AF Hle FEos FAdF0] glan TluA] AFe] #%
e grst AUA AF W, A olluA] AF HE

it

oz 2 HF o] AR FEoZ TAEITE KHES F3
< 100301, = A3, F A A3, AL AR, F e
A3, AR - o FRE AT Ax HF, 7 £ AF
A3, B3k oA A vle, A olvA A3 Rle,
A HA AFH el B3 o7l FEL HA-H L 0~57, oF
2L 317] - A - D 38 A, TR Blg, JES
A, B - 22T AF B3 54 FE2 A~ 0~10

Aol Fo= A

3. SAH 24

2 AT SAAE 2 A2 SAS (Statistical Analysis
System version 9.4, SAS Institute, Cary, NC, USA) Z=Z 135
o]g3t EABIATE I RIAZFERA = 7], TR,
AIATE 283 BT 224U (survey procedure) S ©]
B3tk Ay A S AREAQ ARk A9
T 2 707 &4 e, KHEIS] ZF &5 3:5] s w2

3Ake] v1&3} KHEL 3] 459 A n
&%= ARSI, FHolAF @%{Rao—Scott chi-square).2-
2 - 79 AolE 77838ISith KHEL 37 74 3l A4
T ttestE o83t Bt} FFAAE AASHATE KHEL 3

o} AT WAL TEAd S v 9

WEFE, T, 7Y, 98 558, 7Y A
AZRE o F, EEAIR AT, AAEE 5 T B
T2 BT T 22 ~F 3] HEA(logistic regression analysis)
& ARg3Re] 21 (odds ratio, OR)S} 95% 418 7-7H(confidence
interval, C)°2 YERIATE & A+ B4470) FAHo 2
fro|dt & p<0.050E 27G3HTh
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ol H3l) SE4zo] HiEEY oIl Hlgo] EhT(H<0.001),
7153 Al A vlEo] EoH(p0.001) £55550] AP
Nl ngol =9k (p<001). TPIRRS] AR 1l gL dAe] A9
T 41.54%) 0] TEABRI(GL84%) T ¥k 1(p<0.05) o
"U ZAgelle 7 w3t Zel7t iie vt Fd olF
A9 TAF F3E F= 821 A7HLee & Kim, 2020)
of| A T—_LZ:]'.J-% AR m8g0] vy, Agjo] glom, 2
SR NA HAE Rl 7-o] Hleo] w3kt dh= oA
=91 i A (Jang & Rue, 2020)014 % 2o A3ld 1%
o] AA1R) H|&) 71TAS T W8Fo] Yol B e}
AR Ak Bgnk Wb 204 e 3 e 919

BEAE L A AL WEFE, £ESE TR T

HENE vlwst Zlolot 715 SR AAL Hlge Ao A &
g0l 59.60%= TEATRA(51.81%)0l Rl =4 YEk
Wkp<0.05). £]2] Rl dAe] 749 28] At
THETE 29T (p<0.001). 2o| A AFHHIES Ao A5
ZEAATo] ZHASTET E%I(p<0.05), FUFA]
A &L dH 25 2] 2EA sk His) =
(p<0.001), 7FE21F o8& Al YLEA o] 8EL2 Al0]
2] ISkt A EPET Y] Hlg gAY A 2
(50.75%)°] 2 A B}(45.08%)l BIal A et (p<0.01).
AFEMYT 2 HT 1 B2t AR o)fell 25l 21 EAF
7} BES A5 Uehlls Ao= A xwrle] 9 Z=As)
o] ZEA STl HIs| AAE FFo] BPQl Hlgo] o}
ol2fgh ZAAIA Q1o F Ql3) A FERMT Hlgo] A

2 F A leE 2482 A
un, & Kana, 2019)0ll4 % <2382t

o] AFAT ol Hisl wEFET} 7AS0] WAL A

2

Lls

2

rlo

Ho

mlm

L

o

3

l

FAEL P 7 FoAER] AolE HolA| ¢, 5
E2 0] g ZER T OIA 6388%E T A SHI(47.42%)
ET E=30T0(p<0001). T 94 =21t A7 (Jang & Rue, 2020)
=+ A} 25 vE] frejd ez
EXA, FAGTL T T FHQ Alol7t o 3439 &
B A9} T S BATE ARl ol
El7skro] 4724%% TEAT(33.71%)
Ho} o] E9k31(p<0.001) oJ/dollA= xfolE HolA] ehglth
Leo] AR AR B Hq BT ZEATo] ZEAeH
B} &59] Agle] §lom(p<0.001), AAZDE FHdE(p<0.001)
¥} 747] A E(p<0.001)2 2 ITe] 2EASEED T
HE-E& B3ATh Jang# Rue(2020)9] A-7olx A4 1ol &
H A3} TFETE Ak 2AEE-S Axlske AR vl
FroaHAl ol £ Aol fARE 295 Bk WHA Lee9}
Kim(2020) Q-FolAE TEAT ool m2 *IXJI%*E# ¥l
71852 froFQl Aoz} fldich A 73] A
U 25 2EATe] ZEASRr R A7 ST
H]-&0] E431(p<0.001), EQ-5D index® H-X13+ A7 & &
o] A Mg P 2Tl 0947, TEA S 0.88
A, JAdME FEAAT] 0904, Z-EASHE] 0844 2
2 B ZEAse 4k A M4t o E v
LERRTHp<0.001). ©]& A58 0 2 AAE5-S Axleh=s =
Q19] 79 2B~ 8ol A 0= tiAste] 4he] Aol
PFE I B Yoyt A9 A7 el thek Bkl = 3794
< IS FAA | ZoF BRItk xRleo| T} 1
T ahe] A 2] A4 AT H(Lee & Kim, 2018)0l M= 2%+

aFe A% B9 do do| o FE 9 BF, &5
o
2

3. o0l AMEHIIX|RE 8T MAe] H Bt

<Table 3>& ZEAATT Aske] KHEI 243 7} 3=

H 34E vERd Zlelt) W e 49 S8 de] KHE &
AL 67957, TEAB-S 64.0778 02 AT 2EA
Blsrtoll Bl KHEI E3o] §-2)2 02 E=90thp<0.001). <143<]
79l ZEAST(T1.137)0] A S (66.767) T} KHEL



<]
=
<
™

Ly )os (zrenoge (oLc )ee (€T's sy (1£'6 e (60°81)s81 peuiquio)
(9L 12)9LC (6€°80)crs (esco10C (98°60)sLT (zo0D)sL (T L0)69C (pueng s
89 )sL (g6T1)8¢€C (Lg's 8¢ (8L )9 (OronLe (€69D1LI o1qo1y ’
L 10601 (8999)598 (ST91)066 LO01T  (01'69)0€9 (S0°LS)Trs LOUTS  (Ts09)see (€L'LESYY AyAnoeur
(+9°'6L)386 (€6'L8)TSL'T (86'8L)069 (9298)06L (#1°18)86C (+9'68)296 ON
suoneyuy] ANAIDY
L9T6T  (9£00)$8¢C (LoT18KT 968 (20'10)20T WTrLEL LESTL (9881)€8 9goDI11 SOA
(6675)€89 (6€€9)09T°1 (86°59)L8 (€L°66)995 (9L7T8)61 (6299)769 ON
_— Aorgip Sumay)
LS (10°SH)88¢ (1999)0pL €0¢ (@0vIeor (Lzow)19¢ LISLL TLp)ssl (IL€€6LE SOX
(LzeL)ess (LLpe)sTI’l (Ly'T8)9eL (8¢'8L)sEL (TrzoLet (T199)06g ON smers SunyuLp
LS8 (€L90)ove (€Tsh)sLs 0Te (€5°L1)98T (@9 12)C61 LWBLYT (@ L8T (88°€9)€89 LN [oyoory
0TTOSLI'T  (€0'68)€8L°T (89°L6)¢L8 (0T'86)016 (6L8L)20€ (hL'18)€L8 ON
snyejs Surjowrg
619 08°L )86 (L6'01LIT S0 (e ol 081 L1 LSO (1T00)6L a(zz81)00T SOA
. . . . | . 2INJ3sUl Pooy
(L9 )98 #6'€ W8 69°L L9 (€T We (19 Jol (6¥% )Jos O ool faumons
(L9'Lp)EC9 (zoer)eLs T LyIser (2o9r81y (L9'81)881 (So0orsty amoasut pooy AN poog
LPULL (8SShIE9S [CARS V0N LSS0 (80°Sko6E (SL09)ELY L6°S (cLomeLt (S8'S)LIS 2138 poof
(ss°28)10€ (T°08)09L (€8°08)01¢C (LryLIgre (95°98)16 Lss8)iy ONl smess asn
890 (SFLDP9 (9L°61)581 €8T (Lrensy (es7sO)I 900  (hrenol (erv1eL $OX [oqe| uontinN
(6+°0L)806 (86:09)$50°1 (1zoLve9 (99°9%)L9% (IrivLe (8€45)885 ON smes uoniuSoo
,.68°001  (1S62)59¢ (zo6r)sw6 LSTT8 (6L60)85T (e €09y S8TC  (68'80)L01 (19°5p)s81 SOA [oqe] uonLunN
(600s)6€9  (6SO)LY6 (egsvisor (01 TH)L6E e (g605)0sS N wowojddns Arejorp
e (eehre  (IESEso’l 6T @IvSwsy  (06'8)0€S rs9  (czovost  (Loeh)eTs EON suppeL
(866809011 (L6'SLITS' (ceoglosL  (I'€8)e8L (0Ts8)9ze  (LLL9)6SL  Soamysowm € ey sso] 5
§ . X . . . X mno sunes
eise (1991)zee (er1Dge  (9s€DTel L (160Dt (1o'61)oIz  pamysaun 9 ey sso] Jo Kouonbaig
L1897 (ST )ee (er'L Yozl €Ll (sz°T ol (€9 Jee (68°¢ el @1yl Aep & 30U0 Uey) AN
(egerlols (bS€9)SH9 (61°8p)L0¥ (or"or)eoe (19°ze)eot (1780)8¢C ON 1010307 IsepeRIq
WS1TT (L999)80L (97'99)8LT°1 STL (18 19)err (09°68)€zs LLT (6£L9)59T  (6LTLISSL SOX Suyeg
X (eLT‘1=10) (000°z=4) x (z68=1) (Lze=) X (18¢=) (£L0°T=)
MO [euLioN MO [euLIoN MO BULION SIqeLiep
(eLT'e=)Im0], (618 1=)31eUIdy (PSH 1=U)31eIN

sniels yibualis sposnw o) Buipiodoe s1oelgns eyl Jo lgey Auelaiq g o|qel



¢t 2014-20184 =

&t

of of

(100°0>d,,,) dnoiS mof pue [ewuiou oy UsamIeq SISAeue ejep Aoams o[dures X[diiod ur 1501 § (I'SFUBSW d UOISUSWI(G-0Q0M |,
(1000>4,,, 100>d,, §0°0>d,) dnoi5 mo[ pue [ewuou ot usamlaq sisA[eue ejep Koams ojdures xo[dwod ur 150} arenbs-wy)
(%)u q (5] SI>OMeWa) By 9T>AMeW : MOT By §I=9PWR Gy 97=9ew : [euuoN) YSuons duSpuey oyl se pauysp sem ISuns IOSNW MO] Pue SUSNS S[OSNUE [BULION ,
LIPTE 0007580 00'0F26'0 861" 1007780 1007060 o BE9" 10°0+88°0 DO0F60 pxeput 4s-Od
(zL9)s6r (970605 (97'6£)99¢ (86'60)T8T Lrigect (Te'61)LTT peg
snjels 2l
(egrs9  (6L'6v)S86 sy (0199 (00588l (€881IRIS Peq 10N oésmﬂs
L2089 (LLYDELT (852905 WE6LT (6621601 (10°61)8L1 L0561 (6L8D9 (sz1e)8ze pooD
(SL'69)L88 (€8°T9)L60°1 (87°7L)8¢9 (00'89)6tS (TTyerc (SL'81)8YS ON uonedionred
WCLL9  (S00E)SLE (LT'L1)668 6L (TSl 00THILLE W06l (8LsE)8TL (sT19)Ces SOX urylem
X (€LTT=11) (000°z=4) x (z68=4) (Lz6=H) X (18¢=u) (€L0°T=1)
Mo [euLioN Mo [euLioN | J[EULION so[qeLEA
(eLT‘e=)®I0], (618 T=1)o1edg (bSH* I=M)2EIN

penuiuo) 'z sjqeL



34, No. 1

[XI Vol.

ilof

JoA0 pue I3k G] paSe s)npe uealoy ur anfea d[nueosd ¢g Jo ¢ |

OVA/OHM JO BLIILID UOREPUSUONNY
GT(OT SULAIOY] JOJ SANeIU] OUISNY AIeIol] »
! Y Y Y dnos3 Moy pue euou AU USAMID] SISA] eep Aoams odues xordwiod ur 15917

100°0>Gssex 10°0>sex SO0>C 1 PUe | h 9q SISA[eue ejep | I ! 5

‘asFuew

(83 8I>9[BWRY Fy 97>IeW : MOT By §I=O[WR By 9g=o[ewW : [BwiON) YiSuens dLBpuer oY) Se paunep Sem (HSUANS IS MO| PUE YISUSIS S[OSIW [BULION

LBV IFOF6S9  9E0FIE69 WIE0T  ISOFIL99 LY OFELIL WSTLL YOOFLOY9 9K OFS6L9 001 [E10],
LCSTL 9107699 TIOFES'L 268 8I0F6K9  9I'0FSL 80L  LTOFEIL  LI'OFSO8  SI0 [eloIang
P6S  LOOFE6T  900FETE 867 80OFGET  80OFITE vS0  EIOFELE  LOOFSTE S0 Jpodyet AB1UT  ayequr ASrouo
.86 8UOFETT  90OFILT 65T 600F6IT  60°0F79ST 96F  PIOFEET  800FERT S0 Jo'prey woy el AS1Ud Jo op  JO OULEY
L6P0L LOOFOVT  SOOFS'I 08¢ LOOFLET  800FL1 9l TIOFLYT  LOOFLET SO FpareIpAyoqred woy. AZ1ud Jo %
YOTL  EIOFLL9T  EL0FOL'ST PIEL  SLOFELLT  8I0FOL'9T PI'8  TTOFS6'ST  9LIOFLOST 00 [eoqng
0S0  SO0TIS6  POOFHS6 60T 9007096  LOOFISG ILO 600786 9007956 010 psoBeionaq pue slpams woy AB1eus Jo o, wonEIpON
LOULE 600818 600F8I'L P 6007058 IIOFILS LOULL LIOFOYL  TIOFSH9 010 Jpadyeur wmipog
8T 600FE06  900¥90°6 90  OI'0FE06  OL'0FLOG 160  SI'OFIO6 8007906 010 appioe Ayey pajeinies woy AS1aUS Jo o
LIC8L ECOFBYTE  OEOFSLSE WP891 IVOFELEE OV 0FT6'9€ LPSTL SSOFO0IE  OFOFESPE S50 [eloqns
651 PLOTOYT  II0FI6T VET  LUOFPLT  LIOFCEE 8T ITORGT  IOFST S0 stonpoxd [ pue [N
LLETT 1107619 OL'0TBIL PLOL  SUOFIT9  EIOFLIL 098 6I0FI9  TIOFIL 010 sueaq pue 330 “Ysy eI
LISPL 900FSTE HO0TISE TS LOOFEE  900FELE LLOIT OUOFLLT  SOOFPE S0 so[qewBoa poppid pue myowry] Suipnjoxe sajqelsdop
LPOET SOOFLYE  HOOFLS'E A0S 900FLEE  SOOFISE LIETL 010FOPE HOOFIEE S0 olqerBon g0, Koenbopy
ITT  800FILT  800FL6T 966 OU0FSST  OL'OFLES W= PIOFET  0I0F99T S0 ung ysar
&€ 800F6ST  LOOFI6T SIS 600FE8T  600FEEE P01 8IOFIIT  TIOF9CT S0 uny ey,
LOETL 800TKT  900FST LOL  600FOFT  800TRLT 8T €I'0799C  800F88CT S0 sureis paxiy
099 LOOFIFG6  900F0S6 6LT  OLOT8T6  600F0F6 0L0 6007896  LO0FS6 010 ISepealq dABH
(eLT'e=)Im0], (618 1=t)31eWd (bSH 1=4)31eIN s

sniels yibuails ejosnw 0} Bulpiodoe s308lgns sy} Jo 8100S sjusuodwod xsepu| Bunej AyyesH uesioy ‘€ o|qel



Aol FoH o E w& AHE UBol(p<0.001) <HAS
o] A A7 &=t AR 2xte] Aol ZH S

R} =0 Aog Holt) 3= WA w9l o) wha Ay
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S AEYTE KHEIS o] 43)e] 2 Ae)ol we 2x)e] &
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ZEAEke] Sl@Ade] 74313 for trend=0.037), Cambell 5
(2002)2] AFNME TS oS 913 wdr]el A4
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A, Follr Y T4 i BF 28 A3} ool
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o A9t =30 (p001). = =91 gl UEF AFe 2
1] AA7H(Noh, Park, Lee, Roh, & Song, 2019)0l14] 43 <] 74
A UEF ATl 7P 22 Q1 19 thdAke] g2
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T ZER o] ZEAEr HFl fold o2 w9kt vl
4321 tid A(Bigman & Ryan, 2021)0l41E & U (p=0.049),
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<Adequacy>

Have breakfast
91.35

Female

©
I3
A
©
&
4
o

o 9.9

M

[

a
H Normal % Low

Fresh fruit
42.. 44 42. 45
3111 346 3111
. 1 ‘P
7
Male Female Male

= Normal 7 Low

Meat, fish,eggs and bean

43.62 43.07

Male Female

= Normal = Low

Mixes grains

56.57

v

a8.37

F

5

7.0

= Normal # Low

Total vegetable

oo ] ﬁ

Female

N
&\m

= Normal ~ Low

Total fruit

)

P .

Male Female

n

75

©

® Normal 7~ Low

Vegetables excluding Kimchi

and pickled vegetables

sols1 |

347 37.71
20.79
Male Female

= Normal ~ Low

<Moderation>
% of energy from SFA Sodium
82.94 2 84.34 ;/3.99 . o ;.54
/ I / 1960 ot /
Male Female Male Female

m Normal v Llow

mNormal 7~ Low

% of energy from sweets and

- [ beverages
87.96 89.98

Male Female

®Nomal # Low

<Balance of energy intake>

% of energy from CHO

% of energy from fat

40.59
34.98 3682 47

1906 1766 1322 . 7 . %
. . Z %
Male Female Male Female

m Normal ~ Low

= Normal ~Low

Energy intake

53.61 52.65 53?‘
7 7
i 1

Male Female

IS
n
n
3

= Normal 2 Low

# Normal muscle strength and low muscle strength was defined as the handgrip strength (Normal : male=26 kg, female=18 kg, Low : male<26 kg, female<18 kg).

® Chi-square test in complex sample survey data analysis between the normal and low group ("p<0.01

whx

"p<0.001).

Figure 1. Proportion of subjects in max scores of the Korean healthy eating index components according to muscle

strength status

off vl Jid oz ZUTHp<0.001). o] =Ll did A+
(Zahra et al., 2021)4] 74T of Foll W2 HEL $59] 4%
QA A ﬂwx}ﬂ H&-2 Zol7F §laL, Q1 919 Q2~4
E-9fol] theh v1&-2 Aol Aakrel Hlsl] Q2~Q4 #9] HI
0] EUTHp<0.05). TEA G Ashre] 24T
APEE <Table 5>0l VERAATE Model 1S M-S A
BHA] &F Fholal, Model 2+ nlS=, 7HEH, 717

TE BA3Y 0, Model 3 Model 29 &4, &5 =3

T,

773H, A2 ol g, &5 Ag A7, &5 AR
o] W=poll thall BA & 39 3hS BT Model 301141
] Qe = dAdolA KHEL a7} 7P @
Qloll His) 71 =& Q4€°l 0.59(95% CI, 0.38-0.92)% ¥
I(p<0.035), AN M= TEAT TAYLFEC] 047(95% CI,
0.34-0.65) Sk th(p<0.001). "= A ol A(Bigman &
Ryan, 2021)9 A= HEl ARE9ol| 2 A S =H|7F &
AL 0.7391(95% CI, 0.60-0.96) 7FA3t 1, o] =2l

off
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Table 4. Association between muscle strength status of Korean healthy eating Index total score
" Male(r=1,454) Female(r=1,819) Total(n=3,273)
afi] e Normalb Low 12 Normal Low )!2 Normal Low XZ
(=1,073)  (=381) =927)  (1=892) (7=2,000) (=1,273)
QI 236(21.11) 128(33.04) 29.99™" 169(18.07) 285(31.00)  44.58™" 414(20.38) 404(30.99)  55.19™
Q2 253(23.39)  110(27.15) 221(23.35)  235(35.58) 484(24.42)  334(25.80)
Q3 279(26.56)  84(22.61) 252(26.82) 202(23.88) 527(25.89) 292(23.35)
Q4 305(28.94)  59(17.20) 285(31.76)  170(19.54) 575(29.31)  243(19.87)

# Korean Healthy Eating Index

® Normal muscle strength and low muscle strength was defined as the handgrip strength (Normal : male=26 kg female=18 kg Low : male<26 kg female<I8 kg).
¢ Chi-square test in complex sample survey data analysis between the normal and low group (*"p<0.001).

4 Quartiles of KHEI total score

Table 5. Muscle strength status according to quality of Korean healthy eating index total score

Female(n=1,819)

Total(n=3,273)

KHEIa Male(n=1,454)
total score Model 1¢  Model 2d Model 3e Model 1¢  Model 2d Model 3e Model 1c  Model 2d Model 3e
le 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Q@ 0.74 0.83 0.93 0.64 0.66 0.71 0.70 0.76 0.80
(0.53-1.05)f (0.58-1.88) (0.64-1.35) (0.46-0.88) (0.48-0.91) (0.52-0.98) (0.56-0.87) (0.60-0.95) (0.62-1.02)
» 0.55 0.69 0.78 0.52 0.58 0.63 0.59 0.70 0.72
(0.39-0.77) (0.48-0.99) (0.54-1.13) (0.38-0.71)  (0.42-0.80) (0.45-0.87) (0.48-0.74) (0.56-0.88) (0.57-0.92)
o4 0.38 0.53 0.59 0.36 0.44 0.47 0.45 0.60 0.59
(0.26-0.56) (0.35-0.80) (0.38-0.92) (0.27-0.48) (0.32-0.59) (0.34-0.65) (0.36-0.55) (0.48-0.75) (0.46-0.75)
p for trend® <0.0001 0.00 0.02 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
 Korean Healthy Eating Index * Quartiles of KHEI total score ¢ Unadjusted model
4 Model 1 + Adjustment for education, family type, house income
¢ Model 2 + Additional adjustment for smoking, alcohol intake, subjective health status, chewing difficulty, activity limitations, exercise
T Odds Ratio, 95% CI (Confidence Interval)
¢ Significant difference in the mean value compared to normal group (reference group) when using the SURVEYLOGISTIC procedure
g A7(Zahra et al., 2021)°14 = 0.314](95% CI, 0.12-0.81) Zro] FAARS va FAEIATE S A ZEA gl
Zastel B ATsl §AR ATE Bk W 9T el wle) SheeEn} 2545 A g v, EAA A%
g AHKim & Kwon, 2019)°14+= KHEI 3 2] 3820l = Hlgo] Ehth SEIASHES Akl vla) ArjHos
2 28 A 9 =u|7) g el Aotk 0.5791(95% Cl, 2lo|BEA| AH & FUEA A28 o] o o] A3

0.357-0.919) & o & 7haste] AW atolE VFERASIT

&0l ¥, AlAZ
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42 v A% g B
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KHEL 5400 29tk G822, geide 2a94

Fol SEASTHL 20 M58 nel W, T el

v. 22 A 28 Ao/} glgta oA 4o 8 YeFe o

Ao Aol TR PFEel 447} SRAsHEan B0k 4

W o) BTk EY KHE P47 £5F 2U2S Y

B o= Al oA =018 oz = _ .

SRS eI o obd Sl i 9Bl LA WA £ AT AAE oz P
At AskzoR BRslel 4% 9 4ae st 29
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