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Abstract

Purpose : This study was conducted to assess the status of sarcopenia and locomotive syndrome in the Korean elderly population over 65
years of age by applying the recently updated screening tool for diagnostic evaluation of sarcopenia and locomotive syndrome.

Methods : Sarcopenia and locomotive syndrome (LS) were diagnosed and evaluated in 210 Korean elderly people over 65 years of age.
There were 36 patients in the “sarcopenia group”, 164 in the “locomotive syndrome group”, and 10 in the “normal group”. The collected data
were analyzed using the chi-square and Kruskal-Wallis tests.

Results : The diagnostic evaluation of sarcopenia and LS showed the presence of sarcopenia in 9.05 % of males and 8.10% females among
the Korean elderly population over 65 years of age. Prevalence of stage 1 locomotive syndrome (LS 1) was 95.24 %; stage 2, (LS 2) 36.19 %;
and stage 3 (LS 3), 16.19 % among the study population. Both the sarcopenia diagnostic indicator and the LS evaluation indicators showed
significant differences between the three groups. All the subjects in the sarcopenia group had LS; further, on comparison of the detailed
composition ratio of each patient with LS, the prevalence of LS in the sarcopenia group was found to be: LS 1 41.67 %, LS 2 41.67 %, and
LS 3 16.67 %, whereas in the LS group, it was found to be: LS 1 66.46 %, LS 2 16.46 %, and LS 3 17.07 %. The difference between the two
groups was statistically significant.

Conclusion : It was confirmed that sarcopenia is correlated with LS incidence. This suggests that the evaluation of motor LS can be used

as a tool for the early diagnosis and prevention of sarcopenia in cases of functional decline due to aging in the elderly population.
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Table 1. General characteristics of subjects [unit: n (%)]
Sarcopenia L:(f;rn;trllze Normal
Characteristics Categories group Y group x* (p)
(n=36) sroup (n=10)
(n=164)
Male 19 (2436 %) 52 (66.67 %) 7 (8.97 %) 1047
Sex
Female 17 (12.88 %) 112 (84.85 %) 3 (227 %) (:005)
60s 4 (7.02 %) 49 (85.96 %) 4 (7.02 %)
6.83
Age 70s 28 (20.59 %) 102 (75.00 %) 6 (441 %)
(.145)
80s and over 4 (2353 %) 13 (76.47 %) 0 (0.00 %)
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Fig 1. Sarcopenia diagnostic evaluation
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Table 2, Determination criteria for each stage of locomotive syndrome by Japanese orthopaedic association 2020,

Stage Measurement Action

Can stand up with both feet from a 20 cm high chair, Unable to get up on one foot from

Stand-up test a 40 cm high chair

LS 1 Two-step test Values greater than or equal to 1.1 and less than 1.3
GLFS-25 A total score of 7 or more but less than 16
Stand-up test Can stand up with.both feet from a 30 cm high chair, Unable to get up on both feet from
a 20 cm high chair
LS 2 Two-step test Values greater than or equal to 0.9 and less than 1.1
GLFS-25 A total score of 16 or more but less than 24
Stand-up test Unable to get up with both feet from a 30 cm high chair
LS 3 Two-step test Value less than 0.9
GLFS-25 A total score of 24 or more

LS 1; locomotive syndrome stage 1, LS 2; locomotive syndrome stage 2; LS 3; locomotive syndrome stage 3
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Table 3. Result of Shapiro—Wilk normality test

) Shapiro-Wilk
Categories .
statistic df P
Sarcopenia group .94 36 .055
ASM Locomotive syndrome group .94 164 .000
(ke) Normal group .95 10 .639
Total .96 210 .000
Sarcopenia group .90 36 .004
SMI Locomotive syndrome group 97 164 .002
(kg/nr’) Normal group .90 10 232
Total .98 210 .003
Sarcopenia group 91 36 .008
Grip Locomotive syndrome group .94 164 .000
(kg) Normal group .94 10 .540
Total .96 210 .000
Sarcopenia group .94 36 .059
SPPB Locomotive syndrome group .85 164 .000
(score) Normal group .66 10 .000
Total .88 210 .000

ASM; appendicular skeletal muscle mass, SMI; skeletal muscle index, Grip; handgrip strength, SPPB; short physical performance battery

Aok 7 2as Al Ame) Aolz) Ql=x] m wrbal wolase, 2844, o,
ofsl7] 9le Hlms AA uMQl A=AZ-GUA A o Wit s Al A ko] B4
o AAsigon], 1 ATH= Table 49F Zrh B4 AT = A0 UERdThp<05)

Table 4, Comparison of sarcopenia diagnostic indicators between groups

TEAA 75 A A

o= §olg Zfol 7}

(unit: Mean=SD)

. Locomotive
Sarcopenia Normal
. syndrome )

Categories group group X p

(n=36) group (n=10)

(n=164)

ASM (kg) 15.2943.09 17.24+3.54 19.33+£3.08 13.07 .001
SMI (kg/m?) 6.00+.66 6.75+.84 7.25+.83 24.76 .000
Grip (kg) 22.25+7.25 24.68+7.88 31.60+5.92 13.55 .001
SPPB (score) 8.78+1.79 10.10+1.70 11.50+.53 28.96 .000

ASM; appendicular skeletal muscle mass, SMI; skeletal muscle index, Grip; handgrip strength, SPPB; short physical performance battery

2. EE7ISAETL B AR vw g AFAZEGYA HAAS Ao, O dute
Table 5~73} Zt} B4 Axl A, stand-up test groupd}

et b 5715 A s B7F A& Ao|7t Q= two-step test group H| &2 Al At 7to] EA o= 9.9
A wpotstr] 98] 7hol Al A4 &4 A4 A4 1 gk zpol7t Sl Ao 2 YEETHp<.05). &4, GLFS-25
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Table 5. Comparison of lifestyle patterns between groups: performance ratio [unit: n (%)]
Sarcopenia Lsocr?drilc())rtrize Normal
Characteristics Categories group ygroup group x* (p)
(n=36) (n=164) (n=10)
Normal 1 (2.78 %) 12 (7.32 %) 10 (100.00 %)
LS 1 27 (75.00 %) 133 (81.10 %) 0 (0.00 %) 88.80
Stand-up test group
LS 2 5 (13.89 %) 13 (7.93 %) 0 (0.00 %) (.000)
LS 3 3 (8.33 %) 6 (3.66 %) 0 (0.00 %)
Normal 8 (22.22 %) 52 3171 %) 10 (100.00 %)
Two-step LS 1 16 (44.44 %) 79 (48.17 %) 0 (0.00 %) 25.95
test group LS 2 10 (27.78 %) 22 (13.41 %) 0 (0.00 %) (.000)
LS 3 2 (5.56 %) 11 (6.71 %) 0 (0.00 %)
Table 6, Result of Shapiro—Wilk normality test
Shapiro-Wilk
Categories
statistic df P
Sarcopenia group .76 36 .000
Locomotive syndrome group .76 164 .000
GLFS25 total score
Normal group .93 10 487
Total .88 210 .000

Table 7, Comparison of locomotive syndrome evaluation indicators between groups: glfs—25 total score

(unit: Mean=SD)
. Locomotive
. Sarcopenia Normal
Categories o (=20 syndrome —— x ? p
£rotp group (n=164) S

GLFS25 total score 12.69+14.47 10.00+12.42 2.20+1.87 9.38 .009
3. 2BISAASTE WA AR T4 shgonl, 1 Arhe Table 87} 2ok B4 A3 257
SASS S Al Y BleS AT 2l SA

Aok 2 2FISANSET SAE AR Al Hom o Aolvt i ACE ehthp<05).
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Table 8, Detailed composition ratio of each stage of locomotive syndrome between groups [unit: n (%)]

Characteristics Categories Sarco;();iliaé)group Loc;r(l)(l)ltlivc(ini};%jl;ome x? (p)
LS 1 15 (41.67 %) 109 (66.46 %)
Locomotive 11.86
LS 2 15 (41.67 %) 27 (16.46 %)
syndrome (.003)
LS 3 6 (16.67 %) 28 (17.07 %)
v 1% HAEZE B R} 597 %, o=} 1501 %= Bty
31(Ko, 2021), 2020 Zd=2] 704] o]/ 844 ofs} A
DHLEY LFSANEFLL 0] TauryA  E AT =RlS fAem 2019 obdjep 2L Eb
& w3y}l zesls gEAl Asto|th ApA=e o QAo A AAIZE THAaF AEF7L A% 5 25T
a3t 9olo|ut 7| Mo uhE x| x| kot walm ozt (DXA) SEH(OHE), AAA sRESE] £2)2 A
Dau 29 ga W AN Y5 A4St Fuste] 8T AUATAT T 213 %, o 138 %= w
w219 AAEES 7FAAZ]I(Kim 5, 2021), =219 SFAITHKim & Won, 2020). & Aot FAd3H XTE 7}
AE Z7bebe 9ojsl #alo] 9ltkJung 5, 2013). E 71 A&RFole =5kl FHESY Aol Hols
3 wd7|o APAZO Azkazyg ToRE AAS 28 2019 ofAlof AT HIFIARA S5, 2
g R B Bulste] malgel, Gy o) sge y o LolEE Al sAEe) B8 A ddase
olm, £3] Mgl qlo] i) ojzw Hay g = WS Al 7P AR B S B i 2
9] 7h5Al o] ol X th(Wannamethee & Atkins, 2015; Lee, HaF(severe sarcopenia) ©. 2 AHsh=d] 2 A= 2
2000). LI EAFEFE G4 Bk Qlgh Towy  OETH HAT DHLT BE SULTLE el
A 7)BHorgan)e] £AOE wmole] gl Mg AR AT H ST AR AR T A
GFL WAL T AT TS fuste gn S AR Aol 9 of D& 2aaT 88
oZMKim 5, 2020) g TS s B aele] o OIS Bels Ao AHE.
gl Balo] o]Zo] Aok aFAut HAAFA] FU wole ShA, & Aol A 2020 &5 7] A5kt Bt 7]
gAro @ 8 ot uju|sl Aotk TEnE B o ol wt A LE7sAste TS FUke A,
L ah 654 o]AFO] wolS tAbo & ofA|o} kA= = 654 o) k=918 EETIsASE ST R 1T
Sojslol A A |Eos apaze zggster NS 1) 9524 %, 2RHALS 2) 36.19 %, 3TALS 3)
12,2009 ArABATLIo| A EoR g5 1619 %R BAHUN 0199 GE 21 9638 S Y
NEANZFES Brhstel I wele) 25 o BN ATl el e fEES
=51 gobsto] zhzre] §31S slolstalt 1H4) 81.0 %, 2‘%_]:75]]— 34.1 %% EJilEloi(Yoshimura =,
B AT A 2019 ofAlol TgaF Wrhale) £ 2019 F AT AR HisA £AE mcdn
Zol whet o) 2PAFE BAd Az, Ff g4 20208 EETISASITEL BAIES A8 2021
o]/Lo]— io]g‘ %@—_z}_% S :%]—% L‘E]'—Z}_ 9.05 %’ O:]X]' 8.10 % 1{:‘. %1_%9] 60}‘1] o]/\o]' _J__I_%Z]— 2:077%1’% q’]%—(—)-i Z:/‘]'{ﬂ'
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S

s JE
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8 Journal of The Korean Society of Integrative Medicine \ Vol.10 No.2



ol

md
%0

o
~d

Bl
ol
|

~d

M
W

ﬁo

o] Fatol7k 72.841%

ol

=

|
604 o] 644

654 o1 Fe] =9

AolA =

=

68.34 %L,

1
s

T w654 o] 4Fe] el hAare.® 20194 of

2
Aot 23aZ

=2

-
.

Aol A

3

bl gt mRiAE

3|

A

|

Ko
4

A

o

"

slof A AR

B7k91

tol Lol & w8t} 3

ETS

o]

i
o

o

J)
—

slof A AAIRE

3}
ol

7}

o] 7t
20213 60A] ©]

3

3t

2]

=
s

1
i

Fol =l =919

7}s

iz
o

3t

—
o

xr
i

o

o4
o
oy
B

J.L
iof-
Njo

—_
o

Jo

Z}2] 80.1 %]

o

d
N

)

1}

Aol A

Bk 654 °]/2] =i =<2l 2107

5N
T

o4

9]

il
2 2019 ofrJo} 27 At 7|

)

1} 2020

=
s

o

B

—
o

d 604] o]4ke] ©

2021). =3t 2019

=
O

2 H(de

3

i

—~
Ile]

i

el
O
bl
£

ojn
%

B

rh

)
ol

B

r
‘El
Njo
o
b3

L]_o

o

|
%

2} 8.10 %= L}EF

2019).

=
O >

(Yoshimura

ALS 1) 95.24 %, 2FA(LS 2) 36.19 %, 3HA(LS 3)

il

H
sl
e

i
ol
Nlo

~
o

)

A

4

~

;OE
o
o
ol

—~
o

Jo

gl

71 6A

>
o
NEEEER

o

o

=
=

T SAE AR G

66.46 %=

7

~A

)
‘El
Njo

~
o

]

b

7%

o
op

41.67 %,

7

~A

]

A 41.67 %, 22A 41.67 %, 3THA 16.67 %,

!

ol
!

NI

1

LS 2¢H4

-
fu

5

i

9]

bl

A 194 66.46 %, 22HA| 16.46

1o =Ll
v
CR
I
m %
I Jjo

N
1o

g 2
T3 o
= &
~

Y
; oy vt
Mo

X s o
5 o W
= oF
= in
T
w o ¥
“© ® T
X T
~ &%
Mo 5%
i

o v

;OE
No =
27

]

ol
ol
zro %
,A
N2 m
X
gi N
s 0
oo
pAy
on O:.:
L

_—OT
Ko
o o
No & .
o Jo T

= 7]

B!

wpaha 2

)

N
ﬁo

—~
o

L]_o

O

¢

.

LOE

ol

!
oF
oj
o

K

7

N
Xjo

3 = wele)

=
o

bol ol 2412

38

i

N
ﬁo

Njo

A AV

ol




N

A AN

Ahn SJ, Chu SH, Jung HJ(2016). Current research trends
on prevalence, correlates with cognitive function, and
intervention on sarcopenia in community-dwelling older
adults: systematic review. J Korea Gerontol Soc, 36(3),
727-749.

Chen LK, Woo J, Assantachai P, et al(2020). Asian working
group for sarcopenia: 2019 consensus update on sarcopenia
diagnosis and treatment. ] Am Med Dir Assoc, 21(3),
300-307. https://doi.org/10.1016/j.jamda.2019.12.012.

Cristina F, Regina D(2017). Locomotive syndrome: a important
condition in the aging. MOJ Gerontol Ger, 1(4), 90-91.
https://doi.org/10.15406/mojgg.2017.01.00019.

Ide K, Banno T, Yamato Y, et al(2021). Relationship
between locomotive syndrome, frailty and sarcopenia:
locomotive syndrome overlapped in the majority of
frailty and sarcopenia patients. Geriatr Gerontol Int,
21(6), 458-464. https://doi.org/10.1111/ggi.14162.

Ikemoto T, Arai YC(2018). Locomotive syndrome: clinical
perspectives.  Clin 819-827.
https://doi.org/10.2147/CIA.S148683.

Jang HC(2018). How to diagnose sarcopenia in Korean
older adults?. Ann Geriatr Med Res, 22(2), 73-79.
https://doi.org/10.4235/agmr.2018.22.2.73.

Jung HW, Kim SW, Chin HJ, et al(2013). Skeletal muscle
mass as a predictor of mortality in the elderly
population. Korean J Med, 85(2), 167-173.
https://doi.org/10.3904/kjm.2013.85.2.167.

Kim HI, Kim MC, Park MH, et al(2021). Analysis of
association between sarcopenia and lifestyle patterns in
adults. Annals of R.S.C.B, 25(1), 905-910.

Kim M, Won CW(2020).

community-dwelling adults aged 70 years and older:

Interv  Aging, 13,

Sarcopenia in  Korean
application of screening and diagnostic tools from the
Asian working group for sarcopenia 2019 update. J] Am
Med Dir Assoc, 21(6), 752-758. https://doi.org/10.1016/
j-jamda.2020.03.018.

Kim MC, Kim HI, Park SW, et al(2020). A study on the
analysis of physical function in adults with sarcopenia.

Integr Med, 8(2), 199-209.
https://doi.org/10.15268/ksim. 2020.8.2.199.

Ko DH(2021). Analysis of the relationship between risk

J Korean Soc

factors for lifestyle diseases, physical strength, and
physical activity to present guidelines for preventing
sarcopenia. Graduate school of Dongguk University,
Republic of Korea, Doctoral dissertation.

Korea National Statistical Office(2020). Social Indicators in
Korea 2020. pp.9.

Lee HIJ(2020). A meta-analysis on the effects of

intervention for sarcopenia in the elderly. Major of

Beauty Therapy. Graduate school of Kyonggi
University, Republic of Korea, Master’s thesis.

Lee HS, Kwon SH(2020). Problems and suggestions of
welfare system for the elderly in super-aged society.
The Journal of Labor Law, 50, 1-29.

Lee KS(2012). Effects of balance control on physical
performance of elderly women. J Korea Soc Neurother,
16(1), 37-43. https://doi.org/10.17817/2012.06.12.65.

Moon YS, Han SH(2017). Diagnosis and neurological view
of sarcopenia. J Korean Neurol Assoc, 35(4), 16-19.
https://doi.org/10.17340/jkna.2017.4.26.

Park AR, Jeong KS(2017). Influence of subjective health
status, social activity and family support on subjective
quality of life of elderly in a community. J Korea
Contents Assoc, 17(3), 212-221. https://doi.org/10.5392/
JKCA.2017.17.03.212.

Rhi SY, Chung JS(2013). The effect of 24 weeks combined
training on muscle strength, energy substrates and
inflammatory factors in the elderly. The Korean Journal
of Growth and Development, 21(3), 237-242.

Taniguchi M, Ikezoe T, Tsuboyama T, et al(2021).
Prevalence and physical characteristics of locomotive
syndrome stages as classified by the new criteria 2020
in older Japanese people: results from the nagahama
study. BMC  Geriatr, 21(1), Printed

https://doi.org/10.1186/s12877-021-02440-2.

Online.

10 Journal of The Korean Society of Integrative Medicine \ Vol,10 No.2



Al

=~

o
0x
M2t

ra

X - Yshol - HSZ - o

rio

Wannamethee SG, Atkins JL(2015). Muscle loss and
obesity: The health implications of sarcopenia and
sarcopenic obesity. Proc Nutr Soc, 74(4), 405-412.
https://doi.org/10.1017/S002966511500169X.

Yeon BH, An ES(2020). A Study on the actual condition of
locomo and the policy suggestion of the elderly in
Gyeonggi-do. J Korean Soc Sport Policy, 18(3), 63-76.
https://doi.org/ 10.52427/KSSP.18.3.5.

Yoshimura N, Muraki S, Iidaka T, et al(2019). Prevalence
and co-existence of locomotive syndrome, sarcopenia,
and frailty: the third

survey of research on

osteoarthritis/osteoporosis against disability (road) study.

J Bone Miner Metab, 37(6), 1058-1066. https://doi.org/
10.1007/s00774-019-01012-0.

Yoshimura N, Muraki S, Oka H, et al(2015). Association
between new indices in the locomotive syndrome risk
test and decline in mobility: third survey of the ROAD
study. J Orthop Sci, 20(5), 896-905. https://doi.org/
10.1007/s00776-015-0741-5.

Japanese Orthopaedic Association. "Locomotive degree 3"
has been added to "Clinical judgment value" to judge

degree, 2020. https://

locomo-joa.jp/news/official/3.html/ Accessed March 22,

2022.

locomotive Available at




