creative
comimons

C O M O N S
& X EAlI-HI el Xl 2.0 Gigel=
Ol OtcHe =2 E 2= FR0l 86tH AFSA
o Ol MHE=E= SN, HE, 8E, A, SH & &5 = AsLIC

XS Mok ELICH

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

Higel. M5t= 0 &

o Fot=, 0l MEZ2 THOIZE0ILE B2 H, 0l HAS0 B2 0|8
£ 2ok LIEFLH O OF 8 LICEH
o HEZXNZREH EX2 oItE O 0lelet xAdE=2 HEX EsLIT

AEAH OHE oISt Aele 212 WS0ll 26t g&
71 2f(Legal Code)E OloiotI| &H

olx2 0 Ed=t

Disclaimer =1

ction

Colle


http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/

o ShatAL 9| =E

»ulEWE (WELT)E ©| &3
ST A4 By £59 &
A B3 &£=9 274 ZFH9 &A

- Association between Gait Speed Measured

Using a Wearable Device and Sarcopenia -

2022 d 24

Aetsta sty
BLESEE
7w 7



2utEEME (WELT)E ©] &3}
SAY 9 BY £=29 54 H
A BY S5 TH4THY B

Association between Gait Speed Measured

Using a Wearable Device and Sarcopenia -

Axas 2 #

o] =EE oty Y EEo2 A&
20214  10€¥

AL sa gy
o8tz v}t
A

ARTe WA =R AFY

2022 1€
993 & st A (gD
FALE 43 d ()
< e A5 F ()
< e A4 A 3 (1)

2
o,
N,
o3
to
o




3}
5}

1]

o
R B

~—]

i

o
o

o] &
o]

—=
=

~———

=
JE@ e (WELT)

Au

< % odo T o o o5 oM B %
. . ) T
~ — = ~
DA IR
or ok W X} o] o ek
LR g ') qr o
_ﬁO 1 N NI ~ nD.t 0
- m 5 file) =0 X
Mwﬂm}%mo_a%ﬂ«wﬁ
Node X X R il .
21_ ﬂa va ! ‘Ur.._ ,HE ‘LW K M.M Nro ﬂ%
- R TR A )
GO "o o A u.w oy R
o = = < o N B Ko
< i g < noH = _ R
- ) MR 1%
N W
ST LR w T
S o [ R DY o o
P DT om T g P
wﬁ o N TR W o T o ° W
[ T W o
Bo X & 0 ™ o g "o
T O I
= 00 U v °
i % < Nr mo q " qro %o
3 ar W oF — W T = T O
) et . ) )
Hom % & o W ony o A
wom Xod T T T %
T ox W o
e " o ®ostw T
T o oo W T o 4 ok
EETRL I Exe TR
S TR ICIE - A
oo TR T oo P
S B N = B N= 1| S

504 ©]

T

| .

5}

9

]

3=
i

1 ool W

3=
pins

sy

ol

T

T

A7

et

°©

2 A3



~
co B (I N B
do S T N oKX W s F T
6 mfmz T R 5 20 D N B o )
- o PR N o o~ 44 N R 5 S 6 ) NS N
0B o 2 T KE AT L ) N
¥ 5 T B T o Fgm/ﬂe%eluﬁ
i} (.= T mo X + o % S g X RS =
= W T F R ™ . T oW ¥ = N o 3
= T 0 O No o = = o0 T N T = %
S oo B oS X ny & o — O %0 m = =
~ s BR _z_ﬁ 0 _ i ,:l ) 6 — S X BR Exﬁ e HI
SO w or Mo o "X SRS Mo A s o
Y H o M om T w N o T 9 D ool T T o
o B 3o | A + Wy B - oE
o Nf- ‘HA_I e < WM F23 o T = T .Ul ~ W % N ‘la o N <0
(@) <t _,AO o ‘mﬂ ,OI _— ‘HOI —_ ~5 < ~o . 17Ar — — VI 0 HL ‘Ol dl
— . K Nrooop R 81 5 o e X wmo W = — T s, T =
o o o bWom oo NoE 97 g N o) Ar <0 X o
g B T TS e O oF - o R HoY e 2 NoE
o > ~ ol Bl o < fory o =3 E o ~ A 4r M._ 1Z_| o = = M._»
TR J— o +H oo N " | T N =o N o Hox
MUF,._ o KO JL .@l Jl o V ri ™ A..rl Ll.._., — T° "o HA_.O ﬂ%m —_ A,.__| I_A_l 3
o o Nr " T X - ' N o= 2 o Hog b I
TET R8T E P om g R A T
e 5 oo o o o= oW ow W oy oy B FE = 2
N T T 8 = AR SRR —_ 1r S ~o
N ;OL < —~~ =0 fiTe) ~ ‘MK yAO ~ X
o o} Bs ~ B 2 o <0 N O K o X = ~o OE
I o < 2 oo 99 5 1 wON ~ X Ty
‘mu s E.f; = o oy /S < T = O_H ° 0 o) Jﬂ el MNU EO M 9 —_— =
o 5 X BB o o~ B T T by Mo B = CR
- H 0 o = B © No N g N o
i A..fl — — [de) ui On_ nﬁl file) ‘Nﬂ L —
B o5 £ g 2 e m,m w oM oE W o T o 4 M % <@
K = 9 b No ° dr ; % o= A o~ O
CEE E g v B N g i = 5 I N N Xon o2 i mm
r - R H < o, m e g PR R g = oy F oW T
v oz d BRSTEY AL S N R
L GRS - N o o L
o o w B 4 0| .= No o 2D Jom D —
b z °F poH T e o ow E T T e®dE ®oy gy W
Col L R PEEZs e xE g & T o
o o S o= i — = — A3
v X ° W S S o » ®H 8B on
o X KX V_A =~ = L o W AR 5 o O ; o Ay
xR 2 W ow ot 5§ Hod T oo 2N %
=2 o NP > S ° <0
- ol 5 N ofF ﬂ No = No 73

1



qr

B S

a3

=]

9012
FomA AN 13

|

a‘ll_.

o

EEEE
T

©

S At

]

o
1l

bol ol o}

IS

=

o

o

=

Hr}

A

L
L

—_
o

g

=z
=

i

I
pul

B &

B

_Z_ﬁ

"
i
O

)
I

24

qr

o)

o
o

0

[e)

ol 4 A4l

(physical performance)

111

=

s}

(physical performance)

[¢)

-

e ax

15

[}
L

-
-l

=2 7]

A

o

2o

AA 3 7
: 2018-32712

A

3t
o}



u:fn

WoowR

N HT

vi

M
=

1)

vii

N
M
e

.. 1X

"
T

=

— © © I~

2.1.

TH

=0

B-

.10

23. A &

11
.11

"0

j

A7) 5

o

3.1.

. 13

0

wjr

K3 &9} ‘usual gait speed’ o] ¥

R

3.3.

F7hARe] 1L

A7 %

of up&

. 31
. 38

E

=
i)
ze)
i
!

Nlo

. 46
.. 46

Al 4 & 1

ojo

o
N

v



. 90

A

42. A7-o A4

52
.. 03
.. 60
.. 64

r
oR

g

_ZU

"
_Z.#
oR
7o

5

N}



‘usual gait speed’ £} <]

o

3

4 Sioo] tisEgky

. 29

£

i)

.41

=
i)

=

o}

M
r

o

~

—

0

)

jfase]

e}

E

. 43

\%1



12

S

F7hAbE

&

[Z27 2] sloje & tute]

(29 1] A+

FI i A_I L~ %
24 2 T = 28 8 5 8 4, & T
- ST VT S S S S A S B S
c I (S T
%o Ao o 7 o
5 i i = 4
7 ! = = =
O R T ks =
N S y oA 2
. . Wi £ ~0
: : dro o 2 X
T i 3T i B W X o o
o : o Y " ° ‘T
do do v ® W o e
— — <
° ° R = _
i i = om0 = = S
{ {| P o g
£y £ o= Mg o 2
= £3 o o T3 ph g
o T T T 4 =
=0
2 s w w5 ® =
T T o mw = 5
T T om W B T B X0 3
T ¥ . B B T P Gl ;
J —
oM <~ T 0 © >~ N —
HOT o B o BT W W oy T o
w» oy oy 004 0 0 5 I o

'|'|'I

A 1_'_] | ol

. 30
___;r\;! _'-\.‘.':

Vil



0

)

G0N
I
qr

o

+

<0

—

Faz e AR o

.

(28 12]

. 36

37

.. 40

i

—_
fife)

[728] 15]

. 45

Viil



DXA
SD
BMI
VIF

oo =%

dual-energy X-ray absorptiometry
standard deviation
body mass index

variance inflation factor

X



4 dsprl dojua Qo S8 dE ATE oy
B[] B 9e 22082 9ake] Q1 wEI W o] FolA

wol AF7F EeATAA A
S wlgol 7% o9l wAF AbEE SolyiL, 2017de] 1 W&ol

14% o) 4Fel T8l A18w ASIshgom, 7008 W o] Ako] el 9lF-oltk
1

%

A=

ol o] = AR ow A3 AAZ Hy, =3 o gHo wWE =

Ve ZYsta ok 20179 AR RE V)1E AA 984 69x% 339

F 654 o] ;A S EH| 7t 27% 639 Yoz HA 9 40%E A

st a, A 199y AEAE wWEA =78k At A wol = =
r =

5 w7 9 9 A A 5 OGd FHANA 1 o] W F715
= oAgelth nAEE MY & Qb AR A waE 97 A
49w e wmel AIe] el AWt ofler AI-AAY FWolAE

wele] AwAe A% AUE Yo del: w4 JEE FrshE A
of Herd FHTh wmalE mBlohs G AYom NA ofy 7w
Bty et duie] gaz Aste] 2Edze] U FHekd A
g ousiu] B ol[2], @Al gy e, 4y ol#a WA
A Awsel Utk wa@ wel ATE F4 Aot Wy AR 74
ofstol Fokstol W Al AbgaAG A 7w hde] WAT THe
of Ar 1 A% Y AME YxHE WEE wrh et AY Y
s S gHY 23S B FAR /5 A%E dorE A5 B
on, ARA oz W A AFE Hol: ATt By MEe e
1

A &0

-



2

°©

A]

o

715

T

T

e o

=

=

A

o3
oF
s

AL
o0

)

ox

-

ol

N
i

_~
o

—

Jjo

!

~
o

gl

A

il

ohd A

1%

0

~

Loljo] ol2 wAe 1 o axx A

N

= X

=1

1 2}

o
1l

arel] 2ol

vl A
=

Tor

[}

oj
Jjo

—_—

0
"I

Ade FdFS vAA ekt w4

</

o

!

F ko]

T-

9
o5 el BEef 1.5%9

AE R, 1 A8

[e}

=

=N

o

EED

T

o} A 3L Atk [8] m=ell A FA}

ICD-10CMe]

dl, ]

ol

ok o2

S

l

ol el AL3]-7

Zj o

W
A3

1

9
i

=]
&

=
A 2010y European Working Groupol| A 5%

olt}. [9, 10]

b ook Qlth @k B o

)5
O]_o

Els

Q
I BN

=4

iy

1)

o]}

(physical performance) 74

=X
[

134530 7|

A
il

T
T

5

A

]

A =+

ot

<A

A

[€)

T

(physical performance) #

[¢)

T

g 7]

P
T

Far A1 A

o

T -

°©

o

A
A4

Asian Working Group®l] A4
(physical performance) #



27 v AS SHRaToR AdsteE 7|Ee AAEAAL, 20199 1
e FASRoY & 24LS Ao 5% A, +E Ad
e 3l AAGF3 7] 5 (physical performance) 74 7F #Zo] A= ALE
A AT oR AGs s st

THaTe Fas A 7]%22 A A48 7] (physical performance)
Ask7 9lEd ol W tstE WH O ® European Working Groupo] vt

Asian Working Group X+ Eﬁﬂ 2 =2AHL A HAZ AA S A
th (6, 7] 71 o] = og Aa AFola K &7} dubgel 7% A
Qg WASE Wl Gedn Be wp mTol

5 7I's Eoly =4,
QA Ash, G, A G B AP s dFes vl fFEYS
B wolth [11] 714 & g 23445 T4 9%
& Ry Frd o wjdEte =EE e WHE12] Ry SreE 7
w9 ‘vital sign'elzl @ £ QUth[13] R Hx ZAHL dE AHgHL
Sleut 2 A el wi§ gt ¢ FEshEo] A= FH
Adukx o2 ALE-FH &= A2 ‘usual gait speed’?1d] HALA A HAALE HE
= At A A ARE 28 WA AEdoE AR Xl A 8taL
dEe NS FAHsY Bd 18 Atate

‘Usual gait speed’e] thajr= e Hg Af7p A, o= 883
ek el ofFoiAa sl ole g OHL—C—,% SAR By He
Z2Re V5t D5 247 Hau glon A W tis)A
T othekd W Eo] me s Ao} [15] ‘Usual gait speed 7} de] &8
= olfr= AAF AlRbe] Za <bdsty wl&o] AA EWA vluwA Al
A 71%5S & wrdely] "ol [16, 171 22y 7Rl ®BE EHr=

dAgetA Gk Aol wel w=A AE v 9la, HHe] 2w g



W of & % M B &R =5 o —_
S A SRR E NPT EEE B
_ = %0 T T A AR TS < ol o0 g 50 "ONr W
o o) T ~ 5 T i Mo L T B mm () ki ~ e N
IR T S S ST~ B TG4BT E
®oodhWERNERT KO R ) T TR
—_ ~o TO = —_— —_ (n} - e . ) ‘a — W — -
&ld_ﬂA]quﬁTxurmﬂLOI‘Mlﬂ m..r_ome.mﬂrl oTOT%WOTﬂLMo
T+ HL PR L ETEs ¢ T o LR
T ROT® oy T = W oeow w7 F o
Moo N 2o 5 = ) TN w A E oy oy
) —~, —

I R AN QT S, P oy ® M ool g
M.l S Ho =~ X oS ~ T ° = o W < my ol ool N
TEDTRSIEEezY - mgyo#ZRIEC
= ﬂ‘mﬂuﬂ r XN =T o %,%mx¢QW7 @m@mo%
0 1 o — o 3 ¢

Tt Y sy ®T woo ST IR LY
W N X on N w oa R ap © & %u AT s [ o Hi AroN
Mo s s DK e T o DECT e g LT L
PN N B o X ™ my m o M Lo T = N N = B
o DN o By R E s M S d N R em T ® oy
A - SR VRN ) oot 4os T GRS o
e N %o X — = - T oo o et R B =
° _ RN e T oy w2 = & O ES Ol N %
T oL N TR W %oﬁvﬂfmoﬂueﬂmi
o O I T 0o RS e o O R
W o WK o X X & = o qro ) o R o o o w - B
N ﬂl DT_ 0 TR o Oﬁ P — OT_ o 0 Eo X2

Do R R w0 o o TN SR I R
GF _ g xR e R e ol R R
BT g g e RE2T S R
ok T R oo, oy g O SO b o o T OE
—_— 0 =0 —_ = Lt (%) o, BN OW — ‘Ul ny B < - X =
e _xRELsL_®oF LY T B oy 5
CCRETIICIS _ T T NP R oo oW o >
o o OME Lt X o Elﬁ ]__/uc 1# ‘q Ot dﬂ _— _— — q Ot
ok woNr D w T W T N = iGN o T " - x
. ol o T o A = T T ~ 4 - {3
TRETTRETETRRPT TK Rwg B _R2® 2

T X O FTWEM T IE AW E G

Add BE F(daily

ATHI21] 7 AFA o A

el A
A A el A 2]

A A

‘usual gait speed’ 7} 7l 7l 21<]



EA ool dlom, 4 m B3 HA
T (daily life gait speed)e} 3= A o]

= 20 A} B
speed) o] EAIS Yolria, dutxog AwriE "W o F oo dy
= [e)

85l 9lE ‘usual gait speed'e} THEAG Y Aol S 1o mM
oA B EH(daily life gait speed)e] ¢jol& Hrlste AL on| 7t
AT tgom AA B EX(daily life gait speed)’} S AZ 3 o u
s FAgol A=A, AT Ad 7|Ed Loy AT E oY
3 BEAS HoleA 55 dolRE AL FHELE FAU E & dn
ey ARl AAA mE = A4 H Z%(daily life gait speed)E
Z=A435lo] FAds Aol ‘usual gait speed'9} HlwElE ATE WX ¢
& Aotk [23] T oy E tuto]~Eo] AEE o] e dHolE &
Arrgthal stoe ol & AA e €8 4 Jd=EFE e AT
=] o] FofA A Zgohd Ao #E V|7]Eo] wdste X gHA
2 H sk Aol

AA, A9 Aol AFEE 1Yo FHEERY
o

g
K
9
_‘>;
e

o) 25 (daily life gait speed)e] EAJS <l
8] %X (daily life gait speed)2} FHAAFA A =43 ‘usual gait speed =
al = Aot B4, 94 B &% (daily life gait speed)9} 7+
Fae AHAARSE A= Aot 27 4AF FFo wE AN 1
% (daily life gait speed)?] =z}o]l& &lslal, A4 W3 & %(daily life

gait speed)¢} =L 9 2] HEAdE EAE Bz ek

1) 9] =12 2021 Journal of Medical Internet Researchol w33k o
goz 3

n} sttt (J Med Internet Res. 2021 Oct 11;23(10))

mlm o,



504 o]

T
T

5

°

=

A2 A4 2A

ARl A

7] o]

T

T

o oA

o]/
il

2 By

A

N
o8

N~
oji
!
-

)

7FAtel v

2

&

AA

O
il

17

=
=

ST

o

1

°
.

Al

SEE

o By £ dHolH
2018 11¢ 16448 20199 4€¢ 12714

7o)
o 7x

o

1
=

s
s

Hoz

=

A7 9
t7 e = 7]

=
=

=

gJoxm g 504 ooz A
A

7} A}

At

T
T

dlol e
4
AT

‘mwo

—

0

Ik

ﬁo

o}
M

o
aﬁ

=
[e)

% (daily life gait speed) #& +7+4
% (daily life gait speed) zt3} 2t}

¥ ona %

o]
=

<
==

3 _H;__fsg

A
o

ﬁo

AXNz= o

1

=
=]

glol 3

=]

9/]

).
H oup dof[24] <o

|

Ab B3 £ 5% (daily life gait speed) %t

A B3 %% (daily life gait speed) Zt¥} th=rt}.

A ATl 604 ol

=<
slo
=

o]



g e AFH[25] g FAdel kel HAREOA FAT By S
of #3k A3y

2
Aol & Hulo]l 25 Foto] ST B £k Apo] o] o]
A Aaps Fxsto](23] Zzte] B £ Alolo] 20 % Ak Ao]rt
wAsh = ool JAS LAt 79
o] 4= HAL Alstar, A2F ir(beta)= 022 o] A H(power
S 80 %= PASS 15 &g @ oAl ‘Tests for Two Means & A
Ag A7 g S E 0Eolth 20 % Fre Fx wee] ghm
7Hgstd 7HE HAE S8l sFaoF ste A4 AT A FeE &

1139 02, 11399 A7 @7b4 mge ALk

o

+(level of significance) 5 %

iy

T AT % d3AAEE of= T
&ates skolal, o5 Fete] AR Tk 25 dd HY £k

3]
S5 dolHE HgAoR Fusuz 47
ol A&AoR H§F + i /0% nHAAG 47 o
s Ay HAY 2§ )

h=]
2 ¥ AL 2AE AP o

d

A AlSE 2 ‘usual gait speed' 9} oFE S ST 1¥]3 dual-energy
X-ray absorptiometry (DXA)E Al &3&lo] A H7pxte] #A2HS =

Ashark

o] At AAF B3 £ (daily life gait speed) ZAH-S 9 dte] WELT
g "ME o dojgE tulolAE AMESAH. dlojy E Tulo] &

FAgAen A2 AT + Yk Fuvt ohigE 94 72
A% AEFES S 0 @AV e, 1 AR FRY BY &x
dolBE 24 £& sbsyel Atk svtE WEL gHE] PPl



Agevte AS a1y o dd Al

=

T =

oz 24T + Y A /17 Fega wd
=
‘IIT'

= =
Hoh. WELT ugulolxaes A% 7MEEAE o838t By T A9
B &£x2 A& og =AHET 4 ). H 3PS stance phase®}l swing

o
of Fz+¥ zl-53}¥ laser-gated chronometers o

o7 H3 x= AEdv [29] HAARY ®H 7

oo i
_0|L
£
>
)

T o

(o]

A\ AN
> o
AN g g N

i ox

9

o

o
fot
o
i
M
2
v
=
Q
w
(@]
7

[1je]
®
(@)
[N
(@]
=
Lm)
(@}
=
(@}
=}
o
D
=
uls

&N

N

1o
0,

B H
B

AN

N

Y

1

= 1

- A=

EE AAEo] 2FYA Abge % oAE FoEEH SFUTH
HAEAAE 259 WA AgdoldE 2y AAstal B

45 WY

TL VY
ANy 30

ol 2 o] rhol=gRleA HIFH =T
hand dynamomter (Patteson Medical) @} ot&E A2

amar Plus digital

o] g3l %43}

Ll
9
e
[



gtk 97 RS Ao gholn 259 OB WAL F
AAE A7)ES dsos, BEAE OEe Gl A &3
e Y AXo] T AME AKES Ak T2 AgaE £9 o
2 %33 A%Aom Ao, 243 24 Aoldt FA FAL
A% 5 9= Hdrh 33 A FTS FAYD olF A=Y
S ERE T

7}015%@1& a5
Z

2
o) DXAE ol§3te] 2aZ 2w
i

F Y, 28 MR AR B g A A A 7
4 217] wiZeltt [30] Horizon W machine (Hologic Inc)o] A}A] 9] &
e g3t7] 918kl AHEE ST [31] DXA e AEstA A3
a7 f18) AAF dell A AVEAENA BRE % 24E AAS W
Zolfle s stlom, Ak A A G ZIAke] 2 st

= S 9F 10 AE7E A2 FHAUAT AbA AT

& 3 veEle] =AEFS kst Altskdd.

r
oft
o
_lbi'

ox
ol

A% A& Asian Working Group for Sarcopenia [6] X+ 7] 9
Att ofgo] 28 kg Wk A 8 Az RSk, ‘usual gait
(physical performance) #
]

F

%)
(@]
@
@D
[N
N
N
—_
=
%)
=)
El
e
ro
o,
—{o
2,
__)rl_lll
-
Og{:,"
N
ofr

o
fr
e
B
38
)
rl
Ho
o
o
rH
auy
ol
Ir
~
N
rlo
r>~

Zo 72 H A sk F AL



o] A= ERAeUStuyd JdATFEAES 53 (IRB No.
B-1808/486-002)< = &
AW FOE aglen Ags A7) Ao Al g WA H AT

o f Bone

=
% (daily life gait speed)o] EA1S S1stH a1, A4 HE & E(daily
life gait speed)$} ‘usual gait speed'd] #TA]S HAGATE A=
Fo] mE da ®BE F%(daily life gait speed)e] xfo]E &Ql3ta

5 2
252 9 283 dA ®Be £Z(daily life gait speed)o}e] #elAS
4

qalAt d& Wb Hirgk (meantSD) 08 E7|8t9 1 t HAoIY

one-way analysis of variance (ANOVA)E o] &3}o] H|nlsich v A

ST ASde FAg HAE  (%E ol&std  ®7IEA
chi-square testt} Fisher exact test® o]&3}o] B W3}FAT. =3 A4
B3 &H%(daily life gait speed)o} #HF Q< ES sty 93t 4
T BN Y 37 BAS ol&stith o] dFddA BRE A A2
S5 HAFo=Z Pgro]l 0.05 Hwkl AH§ FAHSR Fos Jow I
s} AT

10



A3 23

3.1. A4 F7tAe 54

FEF 106We AT FHAERE F
]} 225 (daily life gait speed) Ho]E]e} A}
A AAL "HolEHE Bk (29 1) dF #Zukabe] it ol 711
+ 76 AR, WS V)3 Far 143 + 32 dolATh A S H= AlA
%) B ot gk Abgke] e (57.5 %)0] t% £

5 l& (L5
thoaEste]l ithal R Abge] wlge] 632 %°lal, Pl

5‘5— 113%94 A A7AE BEASNA, = g8 24 A TREFS
=3 jas]

o2

AT ZA7IAE Hit LA W £ %(daily life gait speed) =7
= 20526 + 10223 393 FrHAE<9 ¥t ‘usual gait speed &=
0.19 m/s, H3F AAF H3 £ % (daily life gait speed)&= 1.23 + 0.
3 Wt B3 A 7S 83.0 + 40.2 o] AT,
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[29 1] 9+ FA7MAES A+ 35 % (SNUBH: 3 Aedistuy )2

Total participants registered in SNUBH
from November 16, 2018 to April 12, 2019
(n=113)

Excluded (n=7)

1) Dropout (n=2)

2) No measured skeletal muscle mass or handgrip strength (n=2)
3) Insufficient gait speed data (n=3)

Participants included
in the analysis
(n=106)
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3.2. flolel % tufo]AF ol gate] AT A uAY

AT o] E
'*’T-J—*’] “l}\(—)]

dojel s fupo]l2E o] &3t FAHg U K £Hx(daily life gait
speed)ol &= T3 EAEo] UL A4 B3I FX(daily life gait
speed)®] #XE gRIst7] st AF HUbAF ZH7te] A B £
(daily life gait speed)E& AA1E2] A4} H 3 £H%(daily life gait speed)
o] itgk¥ waste] HAER AAbsta 1 xS GRS (19

2) 94 B8 Z%(daily life gait speed)= =02 HA3FHE g H3E
BAa, Fid dA 1 £%(daily life gait speed) Bt} w2 w3 £
8 ¥ag otk Ao Hirwo mE By HFrw ZAeE ¥y
112,4843] (517 %)= Aol Hirwo ¢ HIY Sz A Hle
105,0943] (48.3 %) Rt} =tk gL Fol| Al Hr U B
% % (daily life gait speed) 2.t} 20 % o] wW=A Ax 44 |
g &x =2 3149 10.8 %2 23,5393 A=A, 20 %6 oA =g A
AE A% 154 %<9 334953 Ut

AT FIHAEL A SA[A TA] Atole] b wE A Aew W Al
ol B3 £w7 7pg =k (P<0.001) F5 oo wapAn At

% (daily life gait speed)o] <3k =}o]l7F 9 om (P<0.001),
FE 9 By &% (123 £ 026 m/s)7} F i B &5 (122 +
0.26 m/s)oll wlate] fo)skA itk (P<0.001) (29 3) 3b5 Hir H
3 AIZF T3 =5 et B3 AIZF (934 £ 470 )o] FH Wt H. 3
A ZF (745 + 41.6 H)o] mlste] o 2tk (29 4)

‘/} ]7} wo Alzte oAk HE Ex(daily life gait speed)7} &<]3)A
AdEE AdA 13 & %(daily life gait
%= (daily life gait speed)®] 3 3Fzk3 H
W, B A" Ha dd B &
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Z(daily life gait speed)H. Ut} W& B3P &L= ya=7 dlo] HFET}

Wz As 3470 Bt (g 6)

A G wel A ®BE EHE(daily life gait speed)E v s} -S
o, QA FAd AT FrEAEY A4 B3 &S 5(daily life gait speed)
(124 + 026 m/s)7F E A3 A4 Z7xEe] AdA H3] £ 5 (daily life
gait speed) (1.22 + 026 m/s) Xt} FoskA #wgirl (P<0.001) z2f}
A 59 BAGle]l Azt mE B FHio] W ded= & Aol
7} ATk (29 7)
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(2% 3] dolel tulol 25 o g3kl ZRF A4 BY Hxe] FAI

0.05
0.04
0.03
0.02
0.m

(my/s)

-0.01
-0.02
-0.03

Differerice from mean daily life gait speed

0.003
D.002
0.001

-0.001
-0.002
-0.003
-0.004
-0.005

(my/s)

Difference from mean daily life gait speed

P 001

P<001  F<001 P 001

BT AM 5 7 AM-noon B Neon-2 P B2.8 PM H 8 PM-5 AM

5 Weekdays ® Weekends
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[29 4] dloldE dupo]2E o] &3t FAF FF-FE 1Y B3 A3 v
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(29 7] A9 4ol g AR

Daily life gait spesd [mi5)

21004
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33. 94 B3P &9l ‘usual gait speed’o] THHA
2
AA W3 £ %=(daily life gait speed)®} ‘usual gait speed'E H]|1l3}7]
HEte] A FIbA ZZbe] AAF B £ %=(daily life gait speed)E A+
AlE9] ‘usual gait speed’ @} vlusle] HAER AAey 1 ExE &
AatFT. (29 8) F7AE9 dA H 3 & E(daily life gait speed):=
u] - ket E=dl, AAEe ‘usual gait speed’ o] H]dle] 303 %9 &
EHE 1810 %9 Swslx] BES AL, TS 1029 %Ak o AkA
g Zo] A1) ‘usual gait speed Bt} 25 % olAF wEA AE A=
A

A B = A 3149 135 %<1 29,2793 Q1= lar, 25 % o4
YA e A9 146 %<0 31,7283 AT

F_>.i

A w8 % (daily life gait speed)9} ‘usual gait Speed o t)a}e] T}
okt Abyk BA1S AP (1 9) A ®E Fk(daily life gait

=A%k AA 9k ‘usual gait speed'o} ¥t %éj.g— A3 Ee wo
s A#AAA N JATE (Pearson r=0.155; P<0.001) 2]t} g4

% (daily life gait speed)®] 73} ‘usual gait speed A}o]o] =
ZS 129 oko] AAAA I FAE AT} (Pearson r=0.504; P<0.001) ¥
ol9lo] Ui B& Ex(daily life gait speed)d] ZFzka Huigke zhz)
‘usual gait speed'e} fro]d Fo A FAVE SHAHUT. (Pearson
r=0.412; P<0.001) (Pearson r=0.429; P<0.001) (&% 1)

‘Usual gait speed’ o] wa} AAF H 3] 2% (daily life gait speed)e] WH-&
A (variability)ol] =Fo]7F Q=4 e slolgly] 9ol ‘usual gait
speed’ 9} A H & Z%(daily life gait speed)®] ¥ % H A (standard
deviation) @ W% A4 (coefficient of variation)9} A3 RAS A3

Ao (2™ 10) 94 BE £%(daily life gait speed)d] T3 A=A 9=
nu) g AR A T 2 om (Pearson r=0.195; P=0.046), W% A4 9=
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-0.139; P=0.16)

5= ¢t} (Pearson r
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[19) 9] 94 B3 &% ¢ ‘usual gait speed’o] of 3+

A 200
=]
o
o %
1 501 o
otz a
E a o %
2 & @
a o 8 e
-4 a
= 100 %
- o a8
= a
2 P -] -]
= 2 o a %
i o a
e 8
o
o0
T - ™ T
75 100 126 150 178

Usual gait speed (mis)

()

180+

Daily lifie gait speed (E212})

T T
TS i oo 125 1.50 1.75

Usual gait speed (mfs)
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(C)
(B)

9} ‘usual gait speed’ 9] XA =
- 3L’ s o8
D) gL ¢
3} ‘usual gait speed’ o] A%
Zo]- ‘ A B u__l_
. ? 373 ‘usual gait speed’ 9] AHA
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&3 ‘usual gait speed’ ¢} 2]

3k
o~

[ 1] 94 na £xo o

M
&

<0

—

Usual gait speed

¢

RIS

Nfo

(

)=

ﬁo

Usual gait speed

0.429
<.001

0.412
<.001

0.504
<.001

N

SR

0.701
<.001

0.825
<.001
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<.001
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<.001
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<.001
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<.001
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[198 10] ‘Usual gait speed’ol] & AA B3P ZH1-9o] HFA6)

2000
Ly

2000

-
8

i

o |
(=]

|

22004

8
'l

204 1800

1500

Standard deviation of daily life gait speed (m/s)
Coefficient of variation of daily life gait speed (%)

' . T . f T 1 e o I -
5 1.00 |38 \ £0 475 75 1.00 128 1.50 1.7%

Usual gait speed (m/'s) Usual gait speed (m/s)

(A) 9A B3 &x9 3 A9 ‘usual gait speed’ 9] AHA % (Pearson r=0.195; P=0.046)
(B) 94 By &£x9 WAy A5 9 ‘usual gait speed’ 9] AHA % (Pearson r=-0.139; P=0.16)
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w

4 2prF §%0 BE AT A4S ug #A

A W1

i

AA 106 AF F7AR Tl 13W (123 %)e] F7FAb7F  Asian
Working Group for Sarcopenia 2019 Z@t 7|29 we} A F 0=
Ags Aot 24Tl de FHAES] de] (760 + 62 A)e A4l
A7 AFE 9] o] (705 + 76 Aol v]ste] F9&A weka (P=0.01), <
Yz ZA7MAEe dAF ®BE £ (daily life gait speed) (1.12 + 0.11
m/s)E A9 ANASe] ma HE (123 £ 008 m/s)e] vake] fo
A =Rk (P<0.00D) ZHaFol e FAES dda AA 27

o

-1

JaA Astuel Yow, FAE WHe A A9 B
o}

2 A% G5 uwet dA ®HE EE(daily life gait speed)e] H3Eo
2kl 7k JE=AE FQlsty] flste] A FvkAF Zzbe] A By =

(daily life gait speed)E AAE2] A w3 £

o] A tgk¥ waste] HAMER AAtsta 1 REE FRJASAT (19
11) 234350 gle A7 F7tas dd 44 B8 S5 (daily life gait
speed) K.t} whE B £F vaw s $5ow g JHo £x
g HYow FyHo wmEA A 3?1—?7} BT AT dE F
A= i A ] € =
o] ¥= o]glo] it l‘%_?fﬂ SR =9 B3 £ vart e
BrrEo =g A A 357 ¥ BdT 23Tl e AR ‘Q
Ak EEZB 2% (daily life gait speed)e] 37k (1.12 + 0.11 m/s)e A
B3 &% (daily life gait speed)e] Fzk (1.11 £ 0.12 m/s)3} viﬂﬁi
X}OV} gtk (P=045) 18y 27 aFol gle FAES 4 28
%5 (daily life gait speed)9] =<}zk (1.27 + 0.13 m/s)o] Hr3k (1.23 =+
0.08 m/s)H.t} oA =kth (P<0.001)

(daily life gait speed)

<l
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| de JA7MAES dF 24 SARE TAZA Ateldl 74
27 Ak (P<0.001) 28y F531 F2e B &% Ao ]% oo
g o]z Atk (P=064) (19 12) &%

ez 9= #ArpA = = 3

AN - ‘T’

T ®W3 AJ7ko] 782 + 454 R o g Al Hylxe] B A9l
463 R o847 AR (P=0.03) (19 13) 2oz agaZzol

TR TOl ' AMAEY A B £X(daily life gait speed)el A

STl Yl #AESY 2E
(0.25 = 0.03 m/s) /\]' Joll = frelsk Aoz gllth (P=0.06) 34
| 9 A7txEe A4 HE £ X(daily life gait speed)o] Aol Wi
A (2058 + 237 %)} S Ao gl F7HAES WHE A4 (1996
+ 213 %)%= Freofg xpolE HolA FAUT (P=0.34)
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3]
s
rH
=
B>
olN

g

e A7 A7ixe] 54 WmD

4 A A AP A% P 3
(N=106) (n=13) (n=93)
o] (Al) 01
4t (SD) 71.1 (7.6) 76.0 (6.2) 705 (7.6)
BMI (kg/m?) 54
A+t (SD) 24.6 (2.5) 25.0 (2.5) 245 (2.5)
W 717 (d) 38
4+ (SD) 14.3 (3.2) 135 (3.3) 14.4 (3.2)
219 7 H 79
A 2] 44 (41.5) 5 (385) 39 (41.9)
5 %] 61 (57.5) 8 (61.5) 53 (57)
189 n (%) 67 (63.2) 11 (84.6) 56 (60.2) 13
g n (%) 28 (26.4) 3 (23.1) 25 (26.9) 99
A= n (%) 22 (20.8) 6 (46.2) 16 (17.2) 03
B4 n (%) 18 (17) 2 (15.4) 16 (17.2) 99
8 o3t AF° 0.6 (0.8 0.9 (1.0) 0.6 (0.8 14
5 AEl, n (%) 004
A4 &4 16 (15.1) 6 (46.2) 10 (10.8)
B & 76 (71.7) 6 (46.2) 70 (75.3)
H] & 14 (13.2) 1 (7.7) 13 (14)
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ot (kg) <.001
3t (SD 36.0 (6.6) 274 (5.4) 37.2 (5.8)

AR = %k//d 4 (kg/m?) 003
3+ (SD) 6.74 (0.74) 6.39 (0.34) 6.79 (0.77)

Usual gait speed (m/s) <.001
jg‘?f (SD) 1.24 (0.19) 0.97 (0.12) 1.28 (0.16)

A By Fx (m/s) <.001
I+ (SD) 1.22 (0.09) 1.12 (0.11) 1.23 (0.08)

A B 5 F4gk (m/s) <.001
3t (SD) 1.25 (0.13) 1.11 (0.12) 1.27 (0.13)

ada w3l £% FHHgE (m/s) 001
3t (SD) 1.34 (0.12) 1.24 (0.14) 1.35 (0.11)

=9Fo] ; SD, standard deviation; BMI, body mass index(calculated as weight in kilograms divided by height

in meters squared)

“Charlson Comorbidity index[32] oA Al

AR, ok Eg FgE o7 AL

"FE AMgEE oA 33 HAH oY
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(237 12] 23ta3 & F7hae] 9 ud £ 54

A P=001 B
P=.001
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35. A By &9 IgaFHe] BHA A

doldE tute]l 2E o] &ete] FAS U B FXk(daily life gait
speed)o} oFe B ARx] AR #AEAGS BHSAY. 49 o H
o] 28 kg Wvto g o] Aa® FrAE 119 (104 %)) laL, =9
Ast AAAES] A BE £ E(daily life gait speed) (1.15 + 0.25
m/s)E 8ol Al HUiAEe B EHx (1.23 £ 0.26 m/s)o| Bt
of fofstA =3 (P<0.001) AFo= HAG AA| A EEo] 7.0
kg/m® vwkel & o] ZawE FrhAE 70 (660 %)L, 5w

A ®E £ (daily life gait speed) (1.22 = 0.26
| Aol Hrhatel B £k (1.25 £ 0.26 m/s)o] H
ato frolshAl gtk Aol FlEATH

o
B>
2
N
N
N
it
Lo

Hi 94 B8 £ (daily life gait speed):= oty foldt oFo] Ao

AA7F 9dar (Pearson r=0.380; P<0.001), A}#| =2 LH3E F9]3

oFo] A##AAZE HYrt (Pearson r=0.355; P<0.001)(2& 14) F7}4 &
o

2 ‘Usual gait speed'= #EI= Fost o FAAAE BESA
(Pearson r=0.501; P<0.001), &S #3+= A #Alol HoHr}h (Pearson
r=0.227; P=0.02)

i

A4 B3 &(daily life gait speed)$} ZA 2 #E QA& A &
e AYsEA e w vl A, S8 ok A, ofH) AMX] AL 1
gla &R FALFo] Hyt AdA ®HE £ (daily life gait speed)9}
ot A#ATAE BHAT (X 3) #HAHE 8AEE A8 37 FAS Al
il @A A e (stepwise selection)S E3] volot &4x FALH
o] Wyt A HE FH%(daily life gait speed)e} GolsA #THAF 22l
o2 FAFHAUT (£ 4B) AMA A L=F7 4] AT FL 39 4
o A A WA Q9 (variance inflation factor) gko] 10 o]Ao & = 7]
o] R EF E3HAT] 7= ol HUk 50djel A =A< L] B
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7 o)Al AUIAIES A4 B3 4 %(daily life gait speed)7} 1.29 +
025 m/s2 Th2 dA#Hd 2 oA FATF] Hat o|akl FiAEe] o
A BE) &xo) Hlsle] o skA wakth (P<0.001) (¥ 15)

Z oY edEne 4B BHE APIAL

3

2] a3l ‘usual gait speed’™= H.3 A 7hy} v
o} (B8 A7k} oF&H: Pearson r=0.111; P=0.003;
B3l AN &x ZFZE% Pearson r=0.152; P<0.001; ®.3 A]7Fz
‘usual gait speed’ : Pearson r=0.112; P=0.002) €< =3 A|7k3} dAF
B3 &% (daily life gait speed)?] gkt e ko] Ad A7 &
A=t (Pearson r=0.315; P<0.001)
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[3% 3] Hat 44 B 9o 3 4 (Pearson r3} P #)®
W F% 99 Jol A% E¥A BMI S ol@ ofd A a4
ny & A% Aoy 2ATy
ot AdA+ =
r 1 —0.357 0.333 0.108 —0.074 -0.238 0.380 0.355 0.383
P #* " <001 <001 .27 45 01 <001  <.001 <.001
ol
r —0.357 1 —0.274 —0.237 —0.073 0.220 -0.374 -0.328 —0.338
P 3k <.001 — .004 01 46 .02 <.001 001 <.001
A%
r 0.333 —0.274 1 0.466 —0.062 -0.168 0.271 0.515 0.523
P <.001 .004 — <.001 53 .09 .005 <.001 <.001
=5 A
r 0.108 —0.237 0.466 1 0.824 0.033 0.231 0.806 0.797
P 27 .01 <.001 — <.001 74 .02 <.001 <.001
BMI
r —0.074 —0.073 —0.062 0.824 1 0.133 0.080 0.609 0.596
P 3k 45 46 53 <.001 — 17 A2 <.001 <.001
% ol
r -0.238 0.220 -0.168  0.033 0.133 1 -0.138 -0.161 -0.180
P % 01 .02 .09 74 17 — .16 10 .07
8) 20211 Journal of Medical Internet Researchd] i3t o3& wnlgto 2 3t} (J Med Internet Res. 2021 Oct 11;23(10))




r 0.380 -0.374  0.271 0.231 0.080 -0.138 1 0.493 0.475

P 3k <.001 <.001  .005 02 A2 .16 — <.001 <.001
A AT

r 0.355 -0.328 0.515 0.806 0.609 -0.161 0.493 1 0.983

P 3k <.001 .001 <.001 <.001 <.001 10 <.001 <.001
A AT

r 0.383 —0.338 0.523 0.797 0.596 -0.180 0475  0.983 1

P 3k <.001 <001 <.001 <001 <.001 07 <001 <.001 —
=9ko] ; BMI, body mass index(calculated as weight in kilograms divided by height in meters squared)
g e
" Charlson Comorbidity index[32] o] A Al M ARA HPPA3 Ao, WA 23 W23 duy vl
AETEY, A FF 20w ALt
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=
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ot
o
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Sh
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o
b
®
N
o,
=
A
o
e
)
b
k1

A.
=8 W B B ¢ statistic Pzt VIF
& 0.751 N/A N/A N/A N/A
o] (A) —-0.002 —.167 —1.753 .08 1.264
A% (m) 0.259 151 1511 13 1.394
F& o]3t A -0.010  -.098 -1.112 27 1.083
otd (kg) 0.002 177 1.728 .09 1.472
AR =A% (kg) -0.033  -.892 -1.888 .06 31.150
shA] =245 (kg) 0.052 1.049 2.223 .03 31.107

B.
=7 W B B ¢ statistic Pzt VIF
& 1.203 N/A N/A N/A N/A
Lol (A) —0.003 —.250 —2.695 01 1.131
st A +HF (kg) 0.016 .329 3.550 .001 1.131
=9¢ko] ; VIF, Variance inflation factor

g e

9) 2021'd Journal of Medical Internet Researchol] 233 o4& nlgto g st} (J Med Internet Res. 2021 Oct 11;23(10))
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O
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%3l AdAF B EE(daily life gait speed)E o] &3lo] o]& BT 5
ATH. 40131% E]B}OV\OH mEl B S5 A HEs zolrf &

Aot g 3 3 o] U W Hk(daily life gait speed)

HelH & tddes A& 5 7] wied 444 adel g5 A=
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ABSTRACT

Characteristics of Daily Life Gait
Speed Measured Using Smart Belt
(WELT) and Association between

Daily Life Gait Speed and Sarcopenia

Min-gu Kang
Department of Medicine
The Graduate School

Seoul National University

Gait speed measurements are widely used in clinical practice, as slow
gait 1s a major predictor of frailty and a diagnostic criterion for
sarcopenia. In clinical practice, ‘usual gait speed’, which is measured
at one point in time in a laboratory, is commonly used, but it has
some disadvantages. First, it i1s difficult to be measured continuously.
Second, the condition and will of the subject at the time of the
examination are likely to affect the results. Wearable devices are
developing very rapidly, and it is becoming possible to measure
various bio-signals and body functions through wearable sensors. In

particular, it 1s possible to estimate the gait speed in daily life by
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simply wearing the device. This study aims to accurately determine
the characteristics of daily life gait speed and analyze their
association with sarcopenia. We invited community—dwelling men
aged >b0 years who had visited the outpatient clinic at a tertiary
university hospital to participate in the study. Daily life gait speed
was assessed using a wearable smart belt (WELT) for a period of 4
weeks. Data from participants who wore the smart belt for at least
10 days during this period were included. After 4 weeks, data from a
survey about medical and social  Thistory, ‘usual gait speed’
measurements, handgrip strength measurements, and dual-energy
xX-ray absorptiometry were analyzed. A total of 217,578 daily life gait

speed measurements from 106 participants (mean age 71.1 = 7.6

+

years) were analyzed. The mean daily life gait speed was 1.23 + 0.26
m/s and average walking time per day was 83.0 + 40.2 minutes. The
daily life gait speed of the participants varied according to the time
of the day and day of the week. Participants walked the fastest
between 5 AM and 7 AM (P<0.001), weekday daily life gait speed
was significantly faster than weekend gait speed (P<0.001). Walking
time per day differed significantly on weekdays and weekends
(P<0.001). Daily life gait speed was significantly slower as people got
older (F<0.001), and incumbent participants walked faster in their
daily lives than retired participants (/<0.001). In the analysis of the
correlation between daily life gait speed and ‘usual gait speed’, only a
negligible correlation was confirmed. However, in the analysis of the

correlation between mean daily life gait speed and ‘usual gait speed’,
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a moderate positive correlation was confirmed (Pearson r=0.504;
P<0.001). A total of 13 participants (12.3%) were diagnosed with
sarcopenia based on the diagnostic criteria of the Asian Working
Group for Sarcopenia. Participants with sarcopenia had significantly
lower mean daily life gait speed (mean 1.12 + 0.11 m/s) than
participants without sarcopenia (mean 1.23 * 0.08 m/s; £<0.001).
Participants with sarcopenia differed from those without sarcopenia in
that they showed two peaks in the distribution of daily life gait
speed. Participants with sarcopenia walked faster from 5 AM to 7
AM than at other times of the day (2<0.001); however, there were
no significant differences between weekday and weekend gait speeds
(P=0.64). Sarcopenic participants had significantly less walking time
per day than participants without sarcopenia (2=0.03). Analysis of
factors related to mean daily life gait speed showed that age, height,
comorbidity index, grip strength, appendicular skeletal muscle mass,
and skeletal muscle mass of the lower limbs were significantly
correlated characteristics in correlation analysis. Additionally, it was
confirmed through linear regression analysis that age and skeletal
muscle mass of the lower limbs were significantly associated with
mean daily life gait speed. More diverse and accurate information
about gait speed can be obtained by measuring daily life gait speed
using a wearable device over an appropriate period, compared with
one-time measurements performed in a laboratory setting. Since the
daily life gait speed can be continuously measured, the disadvantage

of the ‘usual gait speed’ can be compensated for. Participants with
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sarcopenia not only have a slower daily life gait speed, but also the
distribution of daily life gait speed 1is different from that of
participants without sarcopenia. Daily life gait speed is significantly
assoclated with age and skeletal muscle mass of the lower limbs. As
gait speed 1s a representative indicator of physical performance, older
individuals would be able to detect a decrease in physical

performance in real life by checking their daily life gait speed.

keywords : gait speed, sarcopenia, skeletal muscle mass,
wearable device
Student Number : 2018-32712
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