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Abstract

Purpose : We aimed to investigate the effects of nutritional foods on sarcopenia prevention and physical function among the elderly living
in rural communities during the COVID-19 pandemic by providing customized nutrition.

Methods : This study was conducted in the rural community of SCC. Participants (n=24, over age 65) were randomly assigned into a
Protein group (n=12) and a Vitamin group (n=12). The protein group was given 23 g/d of protein (whey, soybean, BCAA) for 8 weeks and
the Vitamin group 23 g/d of vitamin (B, C, D, E and mixed minerals such as calcium, magnesium, zinc) for 8 weeks. All participants had their
body composition such as height, weight, skeletal muscle mass, body mass index, and body fat percentage, measured using bioelectrical
impedance analysis (BIA) and physical function assessed using grip strength and the short physical performance battery (SPPB).

Results : At the end of the intervention, there was a significant increase in skeletal muscle mass (p<.01) in the Protein group (p=.002, 4.92
%) compared to the baseline: it increased by 2.33 %. The Vitamin group had a significant increase in body fat percentage after the
intervention (p=.001, 15.35 %) compared to the baseline: body fat percentage decreased by 4.49 %. There were no significant differences in
left and right Grip strength/Weight, SPPB, 4-m gait speed, chair stand test, and sense of balance in both groups.

Conclusion : The findings from this study suggest that 8 weeks of protein intake have a significant effect on skeletal muscle mass and body
fat percentage. Protein intake helped promoting the health of the elderly in rural community during the COVID-19 pandemic. It will assist
creating a foundation for providing customized nutrition for the elderly in rural community in the future.
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Hejgon AATE S0l Asl, A4 ABE §4
of olel, Y =4 ¥ 7k Lear TLof g A
N8 A4 kol AR F7HR ool 4 Qi A

golw ZWo]tl(Akune %, 2014; De Buyser %, 2016;
Malmstrom %, 2016; Schaap %, 2018). 1 ¢]of HY 7|5
ol AU as FUSh A 5 249 BAe) 9

3lo] Z7}3lu(Cosquéric 5, 2006), & A& A slo|L}

T, 1€ 5o dASEEaEge] WA o
Z7Fska(Woo &, 2015) X|ufjo] 1@ 2 Q1 7ttt
A ZAute QithBoyle 5, 2009). COVID-19

(coronavirus disease of 2019) A|tfof|A] X=919] UAFA| Q]
A Ale] 2 J3kS u|x| 3l loj(Di Renzo %, 2020)
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Morley 5, 2014; Okamura 5, 2019; Sahni -5, 2015; Ter
Borg 5, 2016) 5 #ax8f 25 759 ofst= AT
4= Slth(Makino <5, 2010). whebA FZof= =\ 7)o
Pt £5& WAt Az FA0] mgo] Hrkw
Sk al(Rondanelli 5, 2016) AA|S] <52 +A517]
Ao SR o ouiel ThmAe P "o
7} Qohal &1 th(Beasley %, 2010).

S WA 10 ghyldy 28FS SXotY 1
a3k Zawoleb AAE v} gla(Amal 5, 1999) Thi
A gHFo] 1.6 ghg/dayRtt HOom wolof A &5 &
25 Y S7H7F Boltks 8= Qe w(Campbell,
2007) e oluixe] 412 W Aere] gL 413
st A2 2 Ao o W weof] =&o] "k
5] 9ti(Jang & Ryu 5, 2020).
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Enrolled eligible participant (n=74)

Screening (n=65) and Pre-test

Protein group (n=33)

Randomized Allocation Vitamin group (n=32)

Loss to follow up (n=7)
Hospital care (n=2)
Pain and illness (n=2)

Follow up Hospital care (n=1)
8 weeks Pain and illness (n=2)

Loss to follow up (n=4)

Post-test (n=22)

Final participation (n=12)

Lack of intal\(e (n=10)

Post-test (n=25)

Final participation (n=12)
Lack of int?ke (n=13)

Date Analysis(SPSS Ver.26.0)
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otele AXo) 2Ele e YRAQ pekE &
A " olt). oF g A (Digital dynamometer, Takei Scientific
Instruments Co, Japan)E ©]-&3}o] A|x}g] o] AA] FLS
2o] 20 SAA% ol R AAATA U Aol 4
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ZrH XA 7)1 5 A AH(short  physical performance battery;
SPPB)+= u]=+9] NIA(national institute of aging)o| ] =3
3t t} 7] ‘Established population for epidemiologic
studies of the elderly’ o] 4] A}-83}= A2 Q] w-¢19] Al
A 715 7} v o|ti(Guralnik 5, 1995). #3717} 4 m
Hy&w, 53] oato A dojx7] 7] & 37HA] e
2 BAuke S B 0%, Saol uet 1A 427
A A5E Rols) 7 BAY 404 BT ATRS 4

129 wHoR Brishelck

(1) +%3%ZH(balance)
&1 HER} A (side-by-side stance)+= S Lf#ts] 21 &}
M2 $ASAT 102 o4 fA12 HS 1
ATk HF A H A} A|(semi-tandem stance)+ FEFS RS AF
old BAA F2 AESHE B vHE Eo] ool
A2 JAA skl FASHA 102 o) FAE 745

AL Hoystgth dH A (tandem stance)= BHAMA] F
B2 ARESh Hre) JAdvtEf o e FEAE A

29 A2 ST 3% ol SAIsHE 14, 102
o]AF &-A& AL 2-L Hostgtt

(2) 53] ARtoA LojA7] ¢F7(chair stand)

2o G BAIS] $13] 75 ool o WAL 7l
Az ool erol AZFakALT. g med] ojzpo
A Do o7& 53] RHESk= Alfhe S5 T
AESAG 602 23} A ST ST LT 7
L 04, 16.7% oJAL 14, 13.7~169%= 24, 112~

13.69%+= 334, 11.19% oJyo] AL 43S Ho
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2

11"”%9 E}—'ﬂ—s E—E(_ ]’]-E o, \:l—l— 1 g H]T‘:I-U] B C D i
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At

4. A= £4
Hoodgro] R E A el SPSS Ver. 26 A &1
ARgsEglon, e o) A= 7ESAE AHE

™ 8
of Fut+EEHAR Vet Gt A2 4
Kolmogorov-wilk A& 0|83}, AMH F 259
A& EA i3t sAAHLS SRR -7 é(lndependent

sample t-test) & =2 215} Th
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29 rl-E ok o

RE ANE AV} 1% Juase a3 4%
of  ol¥wEF WHESAEAREA(two-way repeated
measures ANOVA)HIH 2 o] 8&35lo] BA5t9 1 Hetyt
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A7 B Ag anrt debd 49 A7) 2 gl e EE
t-7 Z(paired t-test) S XAt EAA §oL-FLe o
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Table 1. General characteristics of participant (n=24)
Variablos PG (n=12) VG (n=12) ) )
Mean+SD Mean+SD
Gender (M) 4 9
Gender (F) 8 3
Age (years) 75.00+6.40 70.8344 93 485 088
Height (cm) 157.34+7.74 159.92:+4.47 495 329
Weight (kg) 58.53+7.14 63.88+8.94 076 120
BMI (kg/m) 23.58+1.60 24.9443.04 2.637 184

Mean+SD; meantstandard deviation, PG; protein group, VG; vitamin group, BMI; body mass index, M; male, F; female

2. AAzA T7F e THp<01). thH|HS A3, HER oA
BATFES AT AT ZH7E el Haetn
81t P AX AT T 2T AA AL L E <0l AT 492 % AT Aow ehgeh T
43k ATt Table 20| AAE Bhel 2ok I8 BAH0R 43k Aol glglont Aol 233
Az, AdFA = 73 248 a7t UehA| % 7kttt AALES Jd Al7] 7F FAHCE
FAAT A7)0 W F FITF GEEThE<0). 4 folsh Amatg mIb Uebgohp<001). 3A)Eol
T A A7) 2 AR fOlR HEAE B A e 25 AP AS 24T e S71e)
Table 2., Changes in body composition pre and post—test across two groups (n=24)
. Pre-test Post-test
Variables Group t P A % Source F p
Mean+SD Mean+SD
Weight PG (n=12) 58.53+7.14 59.42+7.08 13178 0097 152 G 1.831 203
(kg) T 13456 .004”
g VG (n=12) 63.87+8.94 64.31+9.01 -1.296 221 .68 GxT 839 379
G 14.075 .003™
PG (n=12) 20.16+3.36 20.63£2.94 -1.849 .091 2.33
SMM T 3.352 .094
k -
(kg) VG (n=12) 25.81£3.13 24.54+43.05 4.067 .002 -4.92 GXT 23.022 001™
G 9.162 012"
BEP PG (n=12) 35.16+4.92 33.58+5.95 1.920 .081 -4.49
¥ T 2.865 119
) VG (n=12) 25.74+7.22 29.69+8.06 -4.270 001" 1535 GXT 28.032 0017
. G 1.366 267
BMI PG (n=12) 23.58+1.60 23.87+1.80 -2.415 034 1.23 .
) T 14.038 .003
k 2
(kg/or) VG (n=12) 24.94+3.04 25.1443.14 -1.563 146 -.80 GXT 159 697

G; group, T; time, GXT; interaction, SMM; skeletal muscle mass, BFP; body fat percentage, BMI; body mass index, *p<.05, **p<.01, ***p<.001
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T(p<0l) AFo] 1535 % 27kt oz v v w0 Agjol(7.14 %), H3 AlretE(12.5 %), 7HHAl
Wy oRe EAMoR golat Hol7h glol AF]  AZISAAN0SS %), 4 m HALE(CILSS %), 53] o)
449 % At oAl dojA 7] eE71(-5.25 %), dFBAZHE.TS %)) Hel
2 APAI vaske] ARl FAEE AFE B
3. AA 7% 3 A7) 2 93 Aot (p<ol)et = Aot
F(p<00) F a¥7p yepgcth giujdS 2, vlet
85 A A A AT F 259 A AE (XA 7] W 2EolA #S et (p=.045), 5 Aoy
5)E v B35 A3 Table 39| A A|E vpe} 7t (p=.005)2] AR} AR ZAZE Fo5HA AT =
- Adiete, THAAA 715 HAL 4 m Bk E, 53 gt A oA HE 9 = Ao, 4 m ByPL
olztol| A doja7] ¢7], @A M 9 A7) 2 = AR AR SAZE o5HA] dFAE 2l Th(p<.05)
EAH o2 Folgt Asag avtyt yeERLER] FgkAIE
Table 3, Changes in physical function pre and post—test across two groups (n=24)
Pre-test Post-test
Variables Group t P A % Source F p
Mean+SD Mean+SD
PG (n—12) 42+.08 45+.84 2881 015 7.14 G 3743 035
GS(R)/ "
. T 11.044 007
Weight(kg)
sy PG (n=12) 40+.08 45+.10 3026 012 12.50 G 5.619 037
Weight(ke) T 55.887 .001™
1BKE VG (n=12) 50+.12 55411 3536 .005"  10.00 GxT 005 77
SPPB PG (n=12) 10.58+2.31 10.6742.64  -.029 777 85 G 2.778 124
core) T 1.000 339
score VG (n=12) 11.67+.49 11.92£29  -1915 082 2.14 GXT 314 536
4GS PG (n=12) 5.0123.04 4.43+2.44 2637 023" -11.58 G 882 368
(se0) T 4353 061
see VG (n=12) 3.90+.63 4.04+0.59 -833 422 3.59 GXT 4625 055
s PG (n=12) 10.101.70 9.57+4.05 470 647 -5.25 G 164 694
o) T 562 471
see VG (n=12) 9.76+1.08 9.20+1.37 1.013 333 -5.74 GT 003 961
Balance PG (n=12) 3.58+.67 375462 -804 438 475 G 2.538 139
(score) T 2200 166
score VG (n=12) 3.83+.39 400£00  -1483 166 4.44 GXT 000 1.000

G; group, T; time, GXT; interaction, GS; grip strength, SPPB; short physical performance battery, 4GS; 4m gait speed, CS; chair stand,
p<.05, "p<.01, "p<.001

v ¥ It =S HyeR

B AT COVID-IOAT Hetie wygo] Azst 1A= B Sl 2 ads Sde A5 v A
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1. 9% AA A-F XAz A} 4 A AR EAE FABHA
U 52 3771, B 5 oS Axp 4R
Thompson 5(2014)] AFoA= THFS HEFIIL qAstAY & o1t HIetdlE W 2SS
S7HE 3517 YeME 5 F HEg ddx TF AstAA AL FaAFH e ATE Y it
o] Aol il dn} BX| opu|ibe 15 4R F Hiuste] 2 Aol Antg Sbzgict ojuf g &
Aol Hagh =8 JfEolatal Hilste & A9 Hos S T g AAYFe oS Zettn 59
Axke} 25kt EST Solerte 5(2008) F2H9] A]E o CkMiller 5, 2014). §FH w2 237 JHe 242
A 66A O A 844 Atolo] AT AL 41 S it e F 57t & %S vAA Ltk A AH(Cho &
= 18714 &<k kol 8 g9 HpotuieitE A 55k Jeon, 2017)7} & -tet thE AIE H Yt ol K&
4EFo] ZUbstAtke Aat 2 AT AiE A7 gk ol d gAdel Algte] Q& 4= k= 7He S Al
st olet 2 AFE Folo] 85771 THA A Aret, 2 Aol gk tidA= WY A7) 5&
7F 597 A7) wE AY FUe ZEALHFS S A a5 w=glo] 97| wiEe] o] Yeb= ol 7t
o aatdoleta Hedd 4= glom 7Y HS L ST AdEn 153 A, & A9 1Y =90
B FUAL] oF 60.50 %7t DY 10X]2F o] 49] FAAS o JoF Bgo] S Mo thest JF B
35l e Aol A(Kim & Kang, 2007), 9% A3 3 ZEIWE HEsts AL AFstar Hgstr] 95t
7h e et 234 WA Fath 9% vt o of FAIY A e}t YA B $o aE st
= S tH(Cruz-Jentoft 5, 2017). whebA] :=Q19] JoF 4 = 5 A4 a39d
eofl gk dAFAQl HArel dFHxe] 27 AT A
AAtzlet WY 7 HEFoA H4=7o|tH(Robinson 5, 2. 9F AR A-F XAV 59 W}
2018). A AtE] oA QS iAoz F AofA
83.00 %9] w=9lo] Jof Baf Fo=z 3ol E 9l © u(Kim oo A A|719] 837 AU A= A7 50l A
& Choi, 2012), =A] RIL Q1S thAFO &2 3 o) A SA-g a7F YehA] ghgteh ol 853 &% AAL
T 1040 %7F GF BT, 5740 %7F fEL A= Z o 11 gkg/days 1479 wRloA HHAHAL
LBt (Lee & Lee, 2018) gh= w=219] J&F AJei7F dof U, 28 9 AA 7] FEelA 593 Abol= v
gt Aggelol = Eskal COVID-19% o] f &2 FH1 o EFLA] eFgtthE Kim 5(2018)9] A+ A kel A x|skgd
2 2|9 AR FA o A= =S hFoR JF A A I Milne 5(2009)9] Ao A= FFol Agg =2l
Aol AAAZ AJgfo] EA] Lol A= UEyith A dwd F B elS Ay & A AT S A
2 A= COVID-19A1H, 3 AolA e &3 A TE Hhole o= A= FAHAYN o] Aoy 4l
Ax A ko] dPe 2 17) S 107] Hell AFdhe= = A7l tigt /i &a7F mjefsirtal s1¢itt. Hejfeldt
AL AR 8F7He] FYFAEFS Aot =2 (202002 dY FEWA HHU oFF Feke] it
2 Qlsto] gk A welHe] J&£HS FolaA &% 45, 48 B AA7|sE Bl gl AL 3
o FEYUY o r Hujg fJoF HS AFstFoeHy 3l th. EAE X B (Ministry of Health and Welfare, 2020)
AsHE o] &sto] Alo] W& AHsgitt. COVID-194] Azol wEd shR FAAGFHTE] o149 A 50~55
o, A1 AR A eF et Ao Pes 3 2 g/day, F/ 2 A9 60~65 g/dayolr] & AN FE
Ayt el A7 R e g IHAE FiL =l e WA 5 37 59 1719 et
COVID-19AIH 812 & X|9f L-olo| THHE NE7t 2ZAS ot U M7|50f 0jxl= ¥E 43
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