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Effects of Consuming Elderly-Friendly Food Manufactured Using Protein
Tenderizer on Health and Nutritional Status of Elderly Patients

HeA « AP « Brjad? o P+
AT AEGF wpA) TS HFGPI A« ZAE AF YT WD

Choi, Eun Sun” + Hwang, Seon Yeong” * Ryu, Da Hyeon” * Yu, Hyeon Hee)*

Department of Food & Nutrition, Kunsan National University"??

Abstract

This study created a senior-friendly food using protein tenderizer and provided it to hospitalized patients aged
65 years or more for 10 days (one type each for lunch and dinner) to determine whether it could improve health
and nutritional status. Seven (70%) women and 3 (30%) men were included in a nutritional intervention program
for elderly patients who consumed elderly-friendly protein-tenderized food. The average energy of the senior-friendly
protein-tenderized food provided to study subjects was 382.49 kcal. The overall nutritional status score was 21.30
points, with men scoring 23.83 points and women scoring 20.21 points, showing no significant difference between
the two. Among subjects, malnutrition was found in 30.0% of subjects. The EQ-5D quality of life evaluation score
was 0.79 points overall, 0.88 points for men, and 0.76 points for women, showing no statistically significant difference
between men and women. The subjective health status score was 56.67 points overall, 62.23 points for men, and 54.29
points for women, showing no significant difference between men and women. The average nutritional intake during
the nutritional intervention program was 1,456.54 kcal of energy showing no significant difference by gender. Regarding
nutrient intake for 10 days, the intake of energy, protein, and lipids showed a significant difference. Overall body
weight, body mass index, upper arm circumference, calf circumference, grip strength, and nutritional status scores before
and after participating in the program were significantly different (p<<0.05~0.01). Nutritional status scores, quality of
life scores, and subjective health status scores showed significant positive correlations both before and after the program.
Therefore, it is believed that the consumption of senior-friendly foods can play a positive role in improving the nutrition
and health status of elderly patients.

Keywords: Protein tenderizer, Elderly-Friendly food, Nutritional intervention, Elderly-patients' health, Elderly-patients'
nutritional status
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LS v 23 BE ITbo|A = 2147 o] Eo] L
& 7o F7FE Ak wAVF F24E AL Q). $-2vhet
1232 BAEAA, 2019; 2023)0l &k, I 654
o]F AL QI H]&-0] 20003 (7.2%) = L EH3}FALE] o],
2019%3(14.9%) 9= B8 3 o] 21d8tsdct. w3k, 2025
W(20.6%) 0l 317 A3 2 Y3 Ao, 2050 d o=
40%E 2743 Ao 2 Agste], -euete] aLHs =
= A AA A FElgle] mE Z o2 et 20239
I QA F AT v EolA o442 20.6%, T
16.2%2 o]Xo] YA BT} 44% =gkon, dA=gd +
S B, 65~6941F 6.3%, 70~744= 4.3%, 754 o]
8 TI%E, T5A] ode] vlZo] 7 ZATHEAA,
2023).

92 8]} mALS] 2 QY SHRA P o A
e RG] A%} G FAlOIT 53, DAL A
24 715 8 A8 R A o] QG TRAZS, BF
%2, BYEE 5o HAATo] wAe b, 22 A}
7k 1A BEA A7) AR AN A A, v 2k} 52}

2016; Gallego et al., 2022). ¢-2lue} 3 Yol L3}
T 654 o =91%kxte] JkEES A JUAIR

Tk SUlele Aoz HuEHJrHHEAL, 2015). De
Oliveira et al.(2011)& =213x7} 4 AZ oA] &
Qe A 22 213l e A EI R B gle
1, Barker et al.(2011)2 JFEF] v YLIAES
o2 e JYTAE AEH o2 AAlske] 47Xt
o] Pt 2.2 TF=HUL, FFTAE A 2 FAtel
W] ol o) el A Bl ook M A ake] AH
o A Btk 3.
=Qlo] A E

Q-5D(European Quality of Life-5
Dimensions scale)2} Jd2 A3 AJelete] #dde =
ARek Az oA 437} 75% EER(Estimated Energy
Requirements) ©]9F, &, niacin 4 #7} EAR(Estimated
Average Requirement) 1|7l ¢ EQ-5D7} & Ao
2 YETH(0]317d, 2014). Jiménez-Redondo et al.(2014)
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ME0l G wolEntel AY Y JuMe &B 3

S50l 2 AR aAE 22e AFE, 3
X4:(2013)2 R3] & A (Protamex2} Flavourzyme)
EFA o mE FEV]] FHo] FFEAvL B
3Lt} 9 A o}(2014)= whul 8] & 4 (Protamex 0.2 %,
Flavourzyme 0.3 %) ] 2|0l &J3F %] o) Fehlo] 43}
&, &3%, FEHGE, A48 S 7157 EAY
W2 H7Pt rete] w9l g Far] A8l A%
Shrh 3 1wkl

Rl A E FHAdo E%Zlé}% A e A
Ayayel 414 Aol g A A %28,
“U‘]d Q(ZOIS)J ATl = =l FEFEZF A A A
A3 el Z7}§H‘:}-L
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ofol wef 252 o]
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of,
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= J~0] il A A H = w-0] o] 95}y HES
Tl 2 Ego] Frh(eha 3], 2023). 53], Azte] BH
=Rl 7] AgE A NkE A H s Aeho] T<al A
T, gefala 271 7ol 9 Aze] A7} o2 9] Hlek,
T4 5] dga B EAR Qe ARz dAy
7] 4tk Walls & Steele, 2006). wehA] =¢152] A1)
ok e d 54& e oM w3t o e 5 FAIE

AW et A 5ol Ego] =S aQhE 1R 3IsH
Fo] 7ol A3 13?5“4(2 A7, 31, 2012). o]
B ATolM e S A5AlE ol-8-8fe] Al x5 —’%]idi}
AES 654 o d*%ﬂoﬂﬂl 1047F A1&-(HA, A

Aot 1250 AT 1789 G NN EAE D

o3 314} 8} e,

it

2 AT 237722023 119
U7HA 2 R = At

1302~12¢ 8

2) B3

R R P DR EERBEDEEE ER DEL
) 3 231719 o o] gli= 6541 ol 4ol U, =
Aol Feg 127 F 25717 84 28 94 Sl
Aot Q9% LEIE PHE BAHS xﬂw 10
P& vl g o Stk oA B A TEo| of el

A, ATHAL B B, ARA HABA, u}f b
HES BE T BAE AJFAL £ ATE T
SEEEDR L B SREEREBERERE S
Y = Jch(FelH 5 1040117-202310-HR-020-02).

B3

2, 77|zt

ATL7)7e 20239 12€ 12
(10 x 2

ANE 2023 12¢¥ 214
2] =202} 2187k et

3. gTLHE

N

g Z2 a9 Fod 717t 50
Y3t Aol ARg-H AR AR AT AN AT E R AL
T AT AT A gl E T, FeXE
F AN A A AT AN ATE R AL T
%%)7} RAgtoet. A 2Ab e A7) 71 A
il A o 2 A Aol i S 9
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o 5%k

2) Zko] ¥ H7HMNA)

ZFo]9d% 7} MNA(Mini Nutritional Assessment)&
Hh5-5](2023) 9] RS o]-8-8to] R dE AN BFE #
A&tdch W&o 2= AAAS (BML 254, dHAE
), ASH), ARARHEHA AL, 258 T, A
A 2EY X e FA2S, 254, A s 24,
S F7), AR (AR AAE S A S, A

WA A H =, T ), A7

3) 2o A 9 FaA A3 7t

2] A 7= EQ-5DE 0|83} 21, EQ-5D(European
Quality of Life-5 Dimensions scale):= 2F&3](2023)¢]
WS o833, ol s -5, A e, 9dEE,
TSR, BRHEY HF o R A E AL, -0.171
AellA 13 Atolo] s uvehdth F37 7373
(subjective health status)= FA] HA9HH Q1 7737t 1d
A v)agk 173, e Al vl agk A =
3T TAHUL, 370 o] B 57 A =(5H
A w9 $5=54, Fo=44, B5=3%,¢ =
A, - Y E=13) = Al =g 52084 53 F HSH

= S ol BASHAL.
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4 AHF B R SEEA

Z2 O3 o] 717 T e gl Al Al e 2E 370
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FARo) 2 F2dte] A2 H v A)EES Akt gl

/Y\_]'

2AL71EA]9f o} 3, A, A 2 Ae] ik A1 E S5}
o ot S Akt on, ti Rt A AlE == 3
T+ vl 2} Zkeke] 2polE A FHF o= Akt B
A2ALoll A Al F == 7H2] o]e] o] F7FARI 7k FH=
21} F W ale vl 1] Ao 2 3 A FH 3 S
F7¥sto] 7153, ol & YA A HA ol =3 Al o
OF2 B9 CAN-Pro 6.0 Web ver. 7} 213Z o] okZ-olA %]
o] 213%JY/dE HloJH M| o] ~E o] &3 itt. JdF A=
Z 23 F717E St th dAte A i AS A E o] &
sto] zefgh A RISFAE 105 (SA L7 Han], 2uz
], AW AzE o] =, 27| H, A 7T AR AR, &
a7V, A g2, ABaT], HRAEILY, T

H
5 40% o] walth. el A=A

9], 2024)011 =& Tl Rl as e} 8, a9

4. SN

&7 A= IBM SPSS Statistics Ver.27.0.& o83}
o My o] A= s}l MRg2 BASHHoH
AEH Wrd A Ho EERAE IS I
A TR A= v R s o &k ink (il
9, 2016). 53 W= Fisher's exact test, 9153 W
+ Mann-Whitney U test, Wilcoxon signed rank test, ¥
FE7re] A4#A = Spearman's rank correlationS- o]-&
311, el AL p<0.0s Sl ANS ST, FEE
A 71 F o ;

i FHAE B2 A 24
(one-way ANOVA)Z} ALE AF ghell digk &
Duncan's multiple range testZ A A3t p<0.05 55
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754.97kcal =, 2020 =<l A FFH 7ol A A4
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6.1~39.7% 12} 7.6~50.3% H ol st dct. Al
2](2021)= =] Al 118} 2% 1852] 100gE Lnt
RS B s Aol A U A= Ba17] AlE©] 175.4keal
(152.6~198.2kcal '} 9]), Z5 /=] 108.5keal (90.4~
120.0kcal ¥1]), 5=2H=- 2| F-0] 203.7keal(152.3~241.5keal
Mok Baskglct. £ dAqtellM Al d 2alv), A=
g, AFojx e o] 5T vt oy A| koo, ®
2], A zE o) 2, 2P at e e il 2
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chilTl SRS 0I23t0f XIXF NBASME Mol W2 wolsixtel Y U AN F3p 5
= Rl AFoI T, v A ghe T 29.24g0] 7, o W o o] Ml &L ¥Ao] 100%, ¢140] 28.6% e}
2 A 1391g, 2] 49.19g2. 2, 2020 s+=¢] g Wt AASES 3% (30%)°] 3k L, 78 (70%)
H7)Fo A AAITF G} L o=} =0l o] 12 bl 2 A AGES 5t YA Lo AADo = Zokslt AFslo]|)

F ko] 717} 28.65~81.98% 1 $] 2 27.82~98.38% 9]
ol s gstArt. BrstE e P 13.64g0 2 A017)

Fxo] 395g08 7P Ui Li, AR =Ed g
56.81g0 2 714 =9k}, o] T ABaLY], A BV |= 2t

Zt 11.14g, 11.37g, i@ﬂlﬁ% 13.38go.2 A& 9
(2021)2] = Al a1 3138} 2% 18%2) 100g3 Ht &
3l E sk 2 B17] AE 12.1g(10.2~13.9¢ 1 9)), =5
/29 13.6g(9.1~16.9¢ W) v|s=3k ). A2 ek
& 7t 21.88g0 2 HA 172 H0o] 3.72g0 2 717 ot
ko, FAzH 0|27} 51.84g0 2 M =T o]F
2837, HAEL7E= 242} 10.61g, 7.82g, 22H| AL
37.12go 2 Al £](2021)2] = Al #3135} 2%
18%2] 100g3 A4 g% 5 2a17] A% 7.5g(6.1~8.8¢
W 9)), Z5 /2 3.1g(1.1~4.6g S HT}= =gttt

¢

A

2. ATCHAIRS] YukE S

AFUAFA ] o) w2 duld EAL <T 2> A|
AlBFAEE. AL o o] 7TH(70%), BAde] 37H(30%)L
2 ojido] dAnT o Bekal, AhE 70~7947} 43
(40%) o= 7} wW3kom 804 o] do] 378(30%), 65~69
A7} 318(30%) &=0]Qtf. WEFEFe 2ZE 0|5y} 51

J_L'L‘“T‘_I‘T: a=

o

I F73F = Aol 478(40%), ZHA|5 0]

1 o] 21(20%) 1At At F AAl &5

2192 39(30%), 7H(70%)S 5= 814 =
YeRgTh 3% tdAE 13H(10%)0]1H, &4
< 3HA| 8= A== 978(90%) 0] ATt 370 o) o] oFE
S = A= 57E(50%) 0™, 370 m|Rte g oFE
< 28313 9l )= 59 (50%) 01t @& o] B}
st ol M wk &go] 7hsgh thdAlE 28(20%) 0], 9
Zol] 7hsstal &5l AlFo] §l= thdA= 878(80%)°]
ATk 2o g7} L2 gk TH(70%) 0] 2 2ol dH]
7 o) A= 37(30%) 0] AT 21E 3 el of] vl 4l sk
287 5 o s gAl= filen, F5 5o A1 87E =31

(30%), 218715 9122 7H(70%)°] ALt

Pl 4%, 3ol A
353 2,

2 Aol 2ko] GFHZHMNA) ZAPA 2 7ke g
Ae] Qopige] A4 AA 21307019031, B 23.83

==

(50%), 22 29 (20%), 1LZ0]F0] 31 (30%) 0] A1 F5 AFe=
(E 1) DT ISAIS 0188 THIAES 24 JuuE
&4 13123 | oluiA|(keal) w4 (g) w55k 5 (g) A7(g)
=] 317] =) 317 607.08(191.51) 49.17(15.51) 56.81(17.92) 19.28( 6.08)
)7 28| o] 2 333 754.97(226.72) 49.19(14.77) 15.68( 4.71) 51.84(15.57)
ASSES 150 154.60(103.07) 13.91( 9.27) 8.11( 5.41) 6.54( 4.36)
Eaa gt k! 205 509.97(248.77) 26.02(12.69) 13.38( 6.53) 37.12(18.11)
ZewZh] 212 649.57(306.40) 33.38(15.75) 5.50( 2.59) 51.80(24.43)
P IR R=Rant FAPAR! 223 390.17(174.96) 28.17(12.63) 6.05( 2.71) 26.29(11.79)
a7 F 2 102 122.84(120.43) 17.19(16.85) 3.95( 3.87) 3.78( 3.71)
HA 2732 119 140.45(118.03) 19.69(16.55) 4.39( 3.69) 3.72( 3.13)
ZE17] 193 251.28(130.20) 26.12(13.53) 11.14( 5.77) 10.61( 5.50)
A 217 199 243.94(122.58) 29.58(14.86) 11.37( 5.71) 7.82( 3.93)
B 2053 382.49(174.27) 29.24(14.24) 13.64( 5.89) 21.88( 9.66)
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A, 944 202102 BAH R Fefgh abol&= ISt
RN EFoME JFEF 30.0%, JSFEF I3
30.0%, F3 40.0%= JERITE 9-8-5](2023) 2] o18H%
off =18 AollAe] AYETF 20.0%, FFEEF HAF
70.0%, A2 10.0%H = B ol te] ookral t)xlr}
Ak v A, AER2(2007)9] o] A&

S e 23t Aol FEELF 2%, FFEFS
3 41.0%, A4 57.0%% YR, 21993 £](2016)2]
FEEE 1.1%, AFET A3 14.4%, H7F 84.5% = K 15}
AR gotet OOJNEH YeERAEH], o] & A7t
=2l JHASAE o= 3] whitol vEehdt A2
o]ol<&(2 014)4 T HIE =018
gt Aol YU E ArvE EE 214002 2

=
T Ao} wl2sal A Uehsie.

_1_.‘__

-

o

2|

B AT abe] EQ-5D A4E AA= 0.794 0] L,
34 0.8874, o344 0.76 4 02 §-2]3F 2fo]= Qi) vk
3](2023)9] Aslol] =gl SRSt o= g Aol M=
WA 0.8867 0] o4 0.667HHTE f-o]Ho g =gty
SFIt. ool & A7 i datel FAde Hlszekal o2 2
AT I oFRE =9kt
A3 AAE Hre] & 1A e ol gk FHAl %
7he E3kehe -85 A Roloh (24 ¢, 2006). 173
< 3 eE Bgd =TEEFE EQ-5D
(European Quality of Life-5 Dimensions scale), EORTC
QLQ(European Organization for Research and Treatment
of Cancer Quality of life)-C30, SF(Short Form)-36,
HUI(Health Utilities Index)-3 5¢] o™, IFo| =
EQ-5DE t B2l =72 o uhe 27 de & 574,

T b

<

¢

oo

(E 2) cAFCiARIe HHo mE Aoty S4 N(%)
bz 54 A = 3) AzKHn = 7) AA(n = 10) p-value
65~69 2(66.7) 1(14.2) 3(30)
o] (A) 70~79 1(33.3) 3(42.9) 4(40) 0.400
80~89 0(0) 3(42.9) 3(30)
<z%stw 0(0) 5(71.4) 5(50)
AGEE Zgw 1(33.3) 1(14.3) 2(20) 0.125
>n=stw 2(66.7) 1(14.3) 3(30)
i o 3(100) 0(0) 3(30) .
A =)
A A5 ol 0(0) 7(100) 7(70) 0033
< 185 0(0) 0(0) 0(0)
Body mass 18.5~22.9 1(33.3) 3(42.8) 4(40)
Index 0.733
(ke/m) 23.0~24.9 2(66.7) 2(28.6) 4(40)
> 25.0 0(0) 2(28.6) 2(20)
o=z 2(66.7) 1(14.3) 3(30)
o= 0.183
H)-e-Z=3} 1(33.3) 6(85.7) 7(70)
9]
ca H_Lx} 1(33.3) 0(0) 1(10) 0.300
v &A=} 2(66.7) 7(100) 9(90)
>3 2(66.7) 3(42.9) 5(50)
[e)A=M"N 2=
rEEE AT <3 133.3) 4(57.1) 5(50) 1000
T ol 3(100) 5(71.4) 8(80) 1000
olo 0(0) 2(28.6) 2(20)
Aobiel Zr} 2(66.7) 5(71.4) 7(70) 1000
pmch 1(33.3) 2(28.6) 3(30)
Zx T Al87)k
P T 2E7E 0(0.0) 3(30.0) 3(30) 0.475
2laztE o 3(42.9) 4(57.1) 7(70)

Y p-value from Fisher's exact test.
27p<0.05
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CHHZl HRF|E 0|2510] M=

MFo| mE olERle] 24 I JUME] Fo 7

HlwskH PJrish= d AREEAL QeI AR
2019). 20053 5B WA FFZA o A= A 2] A4
FAL ¢Ire sZoig EQ-5DE 204 o)) 4
U)o 2 2AREY ol whe] AT ko] "ol 4=
o}k 4= Al HATHA2A €1, 2006). = 2](2020)
2016~2017d 5107 JUZ2AL AR E 0] &5 A0
A k654 o) =21 4,635 2] EQ-5D7} 7477 ¥4
o} gl Ao] ot shdtk. 847(2021)2 2016~2018
FEZALARE o83 AT-ollA H A8}
54 o] =2le] are] A A7t HEAst e
o} o yightbar shodek d4E 9)(2022)9] 2016~
TRIAGJE2AL A5 E o8-8 AF-ellA] 504
956 (\HAd 3,434, o4 4,52218) 2 2B vl
A7F &5 EQ-5D A7t S7k8ke AEE B,
el A F o) 1A ahe] A AtololE frofH]
Aol Avkar apolch =gk, A#s €](2015)+=
2010~2012\d S A3 GF2AL AR E 0] &3+ Aol A
194 o]’ 17,655 2] EQ-5D A7} A= 0.8414 0]
], W2} 0.8857, oJ21+=0.7964 0 2 f-2]5k x}o]7} §1%
O}, 19~444), 45~64A4), 654 o] dell Ztzh 0.944%
0.905%, 0.78073 o2 d1H o] Z7}38H=2 EQ-5D % ?7}

lo =
5 71:1 o,

o)
3el&
2~Z O
=
o}

L

rl

H
=
)
0¥
o

o

o B K@
o MIpx ooz o 2 Il
ho—hjﬁ‘u\lfﬁmrﬁ-‘
AN

)

30

Frelsbl gast gow], WE5E, THTAS, Fol, w
AR, Bl 871 B AR o S 5

Aoz frofgt o7} vk ot olof s o]
(2015) 172] 654 0] 0.7807 Brh= 2 At A4ate]
AA A5 0.797 o] <F7F =7 VrERRITE

FHA 7 A7t DAl 56.677- 0190, B
62.23%, o4 54297 0 2 AJE7ke] F-2% ztol7t §1Sd

oL

so] 2 o7} H)S=3k itk 91193(2017)2 504 o] 4
G2} 5,57078 5 G =2 g AT-ollx ofAd o] 4]
e 7L Hodrn v Zlo g Hol oo HdHTt
otsleE 9¥o| =oitta k. sk, 71%5]]01

N
)
©

I tH(Goldenberg et al., 2006).

FHlE oA 7HA 29109 23|
A7 o 7 oJaks wro ] w-0lo] AHutAel A7 E
£ HoF= Axo|A, o|geT AP E S dSAEE(H
74 2], 2004), :=912] 77 del e} 7173 oll tigh QJIAIH =

E @Az fgrie 5

2
o ek Betol 715 5
=

A wele] F9H A%

ATCHARLS| Ty
Mz 2

22O o] 717 F A e Rt 7] 535 2
7]iy,]. Zhutek 238 Ef 2 Ao w2 ok FHks
F A= <3 4>oF 2} 2020 Sl FUA A A
(+939F3ts], 2020) 914 =212 1Y A A3
3 D Q FATS FA} 65~744%= 2,000kcal, 754 ©]
-2 1,900kcal, &2k 65~74 4= 1,600kcal, 754 ©]/43-2
1,500kcal = AJA3F AL, Tl 2 AZA 28 F2t 654
o] A2 60g, A} 654 o] 50g0 2 A A]of] gh3=o] 2]
S T3 £ 109 Bt A7 Ad A g Bt ol

N
o
I

N1

o

=
=
A

o} u8-3](2023) 2] Aehgol w=2ldE oz 3k o A= 1,456.54kcal, Hat Tl H -2 88.64g, Wt ©rskE
FME Z0A A HA5Tt o]do] 588302 3 2 178.29g, A1 HL 39.98g0]3ith. Aol whE J ok A
46257 1T} ok ot AW 2he] frol A Ahol= giieh AT HIaLIA Sl A, T, s B ol gk Ahol
(E 3) =23 zo| ® Mol w2 JLMEl, a0 & U FaE AT M
Hae G2 = 3) AR} (n=17) AR p-value
A H5 23.83+1.89 20.21+5.83 21.30+5.15 0.517"
JUETF 43 1(33.3) 3(42.9) 4(40.0)
FFELF A3 2(66.7) 1(14.3) 3(30.0) 0.400%
FFEL 0(0) 3(42.9) 3(30.0)
are] & H4(EQ-5D) 0.88+0.49 0.76+0.23 0.79+0.20 0.267"
FHE AN A 62.23+16.76 54.29+27.59 56.67+24.18 0.667"

Y p-value from Mann-Whitney U test.
? p-value from Fisher's exact test.

- 213 -



8 Sh2AHEk s K| M|343 15 2025
= sto] AlgsEdS ol eu#]|eF e A FH 5o folstAl
T2 Fo7 |17 Ft Fa AT (2 113 2 ST A€ 9](2009)9] =211 U AE ¢
}. 10%1 B oA, il A d o] AT fFoldk Ak 8 AF(QTEE, WAL, QAR GE TS T
o7} AR L(p<0.01~0.001), thA| = &?zl%‘ SR ge A 2w v wd wf SR elA oy A A H T
*é%ﬂ%bl % Fetlom, oA A= 10 2k, &l o] folabA S7HE At =AF, o] Fr](2011)lA] =21
AT 8Y Ak AA AT T 2}01] TV Ee AR tiAA AF AL, Al v S, TR deF
el A7713E 5 Aleeh Aeke] Fat G, A S T 8 A 9)) F oy, ©hil A, L Fol SUhsktt
2 AT A AT Ahe] Pt i, WA g Ak o] ol 9](2020) 4= HAIT =2 thAd 470hRT B
017} ATk 3] £J(1997)= =3 W FUEF 55 HIAF(IEEe = AT2H) AT IS 39U
E AL Lol AlTHA G2 wol Hg) AL ZAg A A F EE YL AFHTF] FH R ST eH,
Fol FrofshAl F7FeEAaL, vha3](2023)= e & 95 9](2007)= A A5F =0l 671€7 1 17]
Axd 1FREE AT F AAATES B4 29 g F] ARAREFT 3, oASFT 1, AT 2, i 172,
o 2 JYi AT Fog Aol gl ov A A AL 1wk B E Als 23 %‘E‘Hél, <5, A
HEFS T 2lo]& Hof & Aot vlsgt A& vel ol 718kt 28y A%35](2021)9] A7tellxe =

ek w1 9)(2018)0)4 = A &Astel Vs E BAE

SEATE FAAGF A e T AR
[e)

7H Rl 52 Z2 55 ATH VEeE N wAd & ko o] A kA| 92 <ol ]3] ol
(E 4) =20 Fo{r|Zt & M| g ddFE
R FAHn = 3) oJxHn = 7) AA(n = 10) p-value
ol A (keal) 1,777.95+331.06 1318.80+269.02 1,456.544348.99 0.067
%ﬂ—h‘ d(g) 102.44+10.12 82.72+17.37 88.64+17.74 0.183
ﬂ%(g) 206.92+25.89 166.02+38.70 178.29+39.21 0.117
A4 (g) 46.93+4.47 37.00+4.97 39.98+6.62 0.067
D p-value from Mann-Whitney U test.
(keal) of| 1] #] (p=0.004) (@) 1;_]. il /(] (p=0.0001)
2500.00 140.00
e
) b 120.00 de od
e b ° 100.00 bed peq coe ab
150000 B ab A o0 2 e
1000.00 60.00
40.00
500.00
20.00
0.00
193 203 3LA 4LA 594 6Ym TR eYA 9%d 1024 0.00 W 293 38R 4 5AA oAA 7AH sUA AR 1004
@ 2 2 (5=0.0001) @ gL~ 815 (5=0.667)
70.00 200.00
d 195.00
80.00 . cd 100.00
50.00 ¢ 185.00
4000  ab b b b 180,00
ab a 175.00
30.00 170.00
20.00 165.00
1200
oo 197 294 39A 49a 59A 69A TLA sgAt 9gAb 10¥sA 19000 1A 29 39A 49 5¥A 6Y¥A 7RA 8¥A e¥Ar 10¥A

=& 11 3™ 212t T x|,

SRE, EI2hE, RIE AFIRe] M3

*®Means with different superscripts are significantly different by Duncan’s multiple range test(p<0.05).
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ME0l O wolEntel AY Y JuMe &u 9

A, e H AR ST o frolgh Alol= fIit

Ott et al.(2019)°] -l o]a}w Aspel LAt A &
73272 (1 33] wJAIAAL IHAAE) S A& Aol
AT oA, el A=, AlSol S7FeklaL, ekt
ERIES U= 3 YA AF-ollM = oA A A
(Germain et al., 2006; Welch, 1991)3} A% (Germain et
al., 2006; Zanini et al., 2017)°] S7}3} e}

A S S2)7) 18] AgH o o8 Ths
Fol gl 2ok okl o8, vhild 2ElAE
oh g Bke v g BRI e BEE ulel 4
A

E“LVJOI 7] Hﬂ*‘ﬂl =4

S|

o] (<3}

=]
op
ol
2
o2
0 |
F)
it
oo el N 3
>
TS
2 rir
oy 2 ood me
& ol 1o o ox

£ A
o
oo
r‘\
ol
o

4
S
Y
Lo

b

£ A

Ho 1
N
o
o
oo
|o
[l
i
oX,
BN
W
o
o

N

N

2

Py

fo

2

o

o

=
0% e mx

FTO—“
ol
o,
>,
»

> 1&1 olx
4
ot
oj
=2
=
M
rr

T o2 3O

1>

juic}
(o
¢

BN
il
Ho
ol

4AEE 2k
To) A7 e AT B9 )
28 Aol

111
oft
-1
32
r&

S

¢

ThH(E014, 2008). 2
bl A TeFet vl A

o

AT gAte] 22O o] AT 2 wshe <i
5>9} At A F& T2 o] A F} Aol b= A
A 69.00kg, A% 69.10kg, GIA= AFA 55.71kg, AL
55.90kg o = g 7toll= f-o] A 2ol 7}t gll ok, H A 4]
© 2 AFA 59.70kg, A5 59.86kg 0 2 &) A x]—O]7]- 29l
THp<0.05). =SlolX o] AlFstie nad
&o] F7kakH, A9l e] 2ol OI%D}
2012). o]2f3t ASHAE w3l2
FEF Sl =dr) o] AF3
2 BkEA] FE e Aol o= (chkson, 2006), A

a7t HA] GEE R W Haslok 8 3lo]
o} BMIE Z233 Fof AR Aol daks AR
23.39kg/mr, AFS 23.44kg/m, GJAR= AFA 23.53kg/’,

24 4 949

3IcH(Morley,

AE 23.63kg/m' 2 ATl 23 o)t gl e
AAH o 2= AbA 23.48kg/m’, AFS- 23.57kg/m'E ‘n‘«]
2 tol7h AATHpP<0.05). w317 2](2007)] A+l
= 654 o]} ZA=R] 5THAA 67143 HAEE AF
5 iﬂ%, BMI % =i 1:]_1311 7J o:]ool;/\l-EHﬂ. _?rg]zj'_g_g %4_7].@}\1—4.
I ek skl E e 229 o] AR ARl @
A= AFA 28.87cm, AFE 29.26cm, A= AFA 27.30cm,
AR 27.45ecm= g 7boll= f-ol A Apolzt gl ot A
A Ao 2= AbA 27.78cm, /\]-—r 27.99cm=E §-2]& x}o]
7F A eH(p<0.05). FolelEdle A= A 35.44cm,
A} 35.52cmz §-9]F ZFo|7) gigon) xRl ARA
29.94cm, AFE 30.70cmE F-o& Zo|rt o
(p<0.05), AAH o 2% AFA 31.59¢m, AFF- 32.15¢cm&E
°F0.56cm S7Fako] 9] 2 Q1 &Fo] 7} UATHp<0.01). oF
22 W= AFd 38.20kg, ARF-38.70kg O 2 F-2] 4 2}o]
7} 1o} o= AFA 16.71kg, A1 18.07kg o2 H-2
2 2407} 91810 H(p<0.05), AA &0 2w AFA 23.16kg
of|A] AFF-24.26kg S 2 oF 1.1kg F7Fske] 24 zfe]7}
9191tHp<0.05). Ott et al.(2019)¢] 125 Sk 654 o]
Apgel FAEAA 22 EFS ATRY IFEA
ATANE oFgol frelatAl FT7kek e, Cramer et
al.(2016)dM = =2lol Al AFILRLZAE AT & F
F-FFE BUAF w3l A okelo] 44 FhAol
%32, Reyes-Torres et al.(2019)¢] 654 o]4+
2 TxddE AEFES AT F ool T,
H%ESJ(ZOB)OH A =R1eA 1097 LRSI ES AlF
Edot FotelEd7t
2R B A AT
8 B FotelEdle] AudS BoFQle). oy ek
Aede QE et APEES dSshet] f-8-3F A%l
o}, n]=7g w7 4k od 95} 8] (American Society for parenteral
and enteral nutrition, ASPEN) ]| 2|3} 421 9] °ﬂ°b‘*EH

A el ol H 3R oA A9, A

FIAY A, A 5
=2 7H

|

Lo,

ﬁ& i} 1—3— EOJ/}J- ’6}04

E—%ﬁéﬂ' 7‘] =2 X}T /\P%QE]-(Bohannon 2015) gt o}
H2 AAA 7S, ol o] A7z APEES clSst
= ARE ARE T Sl B2 A8 Aol SEEA
t}(Bohannon, 2015). wl2}A] B AFol|A] 7t chald
AL A2 o] 88k L RS2 F o] =91 Fhaje] 717 o Fo]]
AR FFE vH Ao Bt YUY Hre
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10 st glnlsts|X| H[343 15 2025

A AP 23,837, AHF 248308 oA Aol QgL ABIT AT AFe] 2a NEREAY 9,

Ot o= AR 20217, AFF- 22,145 0. 2 ol H 2ho] - 2020)whe H7FsEIT By B A Ao 2 B
7F AR (p<0.05), AR A 2 2% AbA 21.30 oA A & HESIES Tl d AKAE o] &3 ALFZISIAFS 7N
22955 0% %k 1.65% F7Iske] F-o4 Zfol7F et eal, o] & o] Bahe] gl SAEe] A7 Bl ¥ IH &
(p<0.05). &Fe] & 7} e FAbs AR 08873, AR & dofr o, fofn|gh A3E dE 5 AT
0.897, A== AHA 0.763, AR 0.775 0], AR H o=
SAR079%, AT 0808 08 A FelH A= R g oyqryaixiel mzoay wo HE desate) HA,
o T AP AT S AR 0239 A o) 1 w4, Fun piziae) Heo MEEb
64.477, SIAF= AFA 54297, A1% 58.107 0] 11, AAIH
O 23 AR 56.673, AFF 60.0173 0.2 B 04 2}o] & Aol dFE A, kel A A, A 13
L9tk B AT= 654 o) A ddAE oz ahl A H2] 4@l E man's rank correlation & 2 24
A AGAE o] 83 NHIFAFS AT F A L o T AT <B > vk 22 AR JFH A
P a2 dopr i} shdek 1047 105e] e d  oF k] A A= Spearman®] “F#7| rho=0.890, ¥
THRFAEL AT Jtk=A aFRa= Jdux-gw  AFE Faeel A 734 E 45 Spearmane] Al
A2 A A AE, BML A5, TolelSd), o 5 rtho=0.960, 2te] 2 Hel F37 A Haee
2, el A7k f2ls Z71ekeln. 7129 113l Spearman®] 7S tho=0.8512 JUYH =7, 4t
st2Eo] Bek AFE o Aoyt A, A RS T A3 Aaee frelH el Sl
2024; ¥k 9], 2022; AL, A, 20205 o), 7 Shee BRI Z2 09 ARGl el Aleeel el
2021; Ashed, 2023)5-e 1 A2 Eo] 2a]4, o|glsl A H9= Spearman ] 3G rho=0.770, FU e Hpet
X EQS BAE Qo FAE o] gdte] AEo Baye  FEH 77 4= Spearman®] ¥ A rho=0.945, 4t

- A} (n = 3) 42k (n = 7) A
s Nl A}% |p-value ALA AYE |p-value| AFA AYE |p-value
A (kg) 69.00+4.36 | 69.10+4.45 | 0.250 | 55.71£7.67 | 55.90+7.73 | 0.125 | 59.70+9.20 | 59.86+9.21 | 0.047°

BMI(kg/m) 23.39+0.74 | 23.44+0.72 | 0.250 | 23.53+3.38 | 23.63+3.39 | 0.063 |23.48+2.78 | 23.57+2.79 | 0.016°
kol d(cm) | 28.87+3.19 | 29.2642.90 | 0.180 | 27.30+3.23 | 27.45+3.31 | 0.138 |27.78+3.13 | 27.9943.15 | 0.043"
Zolg]Edl(cm) | 35.44+3.34 | 35.5243.35 | 0.102 | 29.94+3.00 | 30.70+2.76 | 0.028" | 31.59+3.95 | 32.15+3.60 |0.008"

o}2(kg) 38.20+3.82 | 38.70+3.12 | 0.285 | 16.71=1.89 | 18.071.16 | 0.028" [23.16+10.65|24.26£10.12| 0.012°

#

#

T 23.83+1.89 | 24.83+2.02 | -0.180 | 20.21£5.83 | 22.14+4.65 | 0.028" | 21.30+5.15 | 22.95+4.13 | 0.012"
atel A HJrhdES | 0.88+0.49 | 0.89+0.04 | 0317 | 0.76+0.23 | 0.77+0.23 | 0.109 | 0.79+0.20 | 0.80+0.19 | 0.068
ST 774 H962.23+£16.76 | 64.47+16.76 | -0.317 | 54.29+27.59 | 58.10+24.85| 0.102 |56.674+24.18(60.01+21.99| 0.059

p-value from Wilcoxon signed rank test.
p<0.05, "p<0.01

T8 e Hae el A A
el A He 0.890™
}\}:Zl ko
FoA A3 d 0.960 0.851
A% el A HE 0.770"
Fo37 234" A 0.945™" 0.896

*k Hokok

2<0.01, "*p<0.001
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23 A(2018). :=912] T4 2738, F2-82L, 4] o
w7} AA|SE Sl v A= G A Ak S

2. 7 oplEtal M AFSHe] =i
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< UA= 89l #e AT g E ]
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0
1)
1z
T
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