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1) H]) 9k (obesity)

H S &2 Q) oy x] AHAFAYoR Qe dAS AT s gn st
(WHO, 2011). ¥ Aol A wjwke A A7 7] A &4 7] (bioelectrical impedance
analysis, BIA)Z =743t A& @A 4(body mass index, BMID)7} A A EA7| T
(WHO)SN A A A& F Al Al vigk 7]E9) 25kg/m” ©]4d% A$-5 ot}
(WHO West Pacific Region, 2000).
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tol7b 7kt wel SihEE wRISS TS :
TH(Chen et al, 2014). & AgolA 2HLFS A7 ATSA7](BIA)S AHE
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AFoZ i el Z8A 9 (skeletal muscle index, SMI)&, Asian Woking
Group of Sarcopenia (AWGS)elA AAI3F 7]&e] wal dxts= SMI 7.0kg/m’,
o] 2= 5.7kg/m” ©]3H% 95 2|H & th(Chen et al, 2014).

(]
fu
r
Ho
ot
ri
L)
1o,

}l_l
B>

[rt
1o
=

_?L

£

=43t A}A 2% Z(appendicular skeletal muscle mass, ASM)<S Al %]

Ol

o

3) 272 A H]9H(sarcopenic obesity)

o

AALe] F7ket 25 2 Fre] AT 2gd AEHE 2kt (Roubenoff,
2004). B AFNA HAA HTe 2SA5(SMD7F FAE 7.0kg/m? A=
5.7kg/m’® o|stolH A A A7 A=A 7(BIA)Z =43 AdZEA5+BMD7F 25

kg/m? o9l 742 o|v] g},

o



4) 3tA7] % (lower limb function)

Wl JbsE, 29 5o Bed 2ae 224¥ 2e AFHH 220 9@
154, 27 59 AAFY 5HE JuIThel s, As AT DA, 2004). ¥
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214 ¥ (isometric knee flexor and extensor strength), ¥olv}4 7 7] (time up
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walk test, 6MWT), H3ZE%(gait speed), FZ7]%5* 5 (Korean version of
Western Ontarioa and McMaster Universities index, K-WOMAC), & % (pain)
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o - =
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(1) €34 7153¥ 9 (knee joint range of motion)
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&t 52 7FsH 9 (passive ROM) Z4H=(°)E 8% ks v gt

(2) 534 &3 (isometric knee flexor and extensor strength)

PEALFO A3 dE e Hrlshs Aoz B Ao AE Primus-RS (BTE
technology, USA, 2013)2 AF&3te] SAHS & F&59 Addy 2329 F
g 53 Tg(peak toque)= AT FS o stth(Stevens, Mizner, &

Snyder-Mackler, 2003).
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IeAYd e olesd R TAHEIeHS H7leh= A 2= (Bohannon,
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HEol Zojgh thAl oAe] g ATHE)E 2FF S o) @rh(Kennedy,
Stratford, Wessel, Gollish, & Penney, 2005).



(4) A 2298 7] (stair-climbing test, SCT)

By fd AN d@deH S Brkete Aow, & dAedAes F 12719 Al
g4S =23 yige d Zees AR RS 54 e v (Almeida, Schro

eder, Gil, Fitzgerald, & Piva, 2010).

(5) 6% Z7](six minute walk test, 6MWT)

1w vE % BYATHS Brleke o, B ATNE 68 %

71

a2
[e]

b Ao HAA B AY(WH)E FAHS kS o v s (Moffet, Collet, Shapiro,

Paradis, Marquis, & Roy, 2004).

(6) X34 % (gait speed)
Rgze 35 Favd ALE HUlsles Aoz B AFgas AlFHE

HYPAFTE 45t FHld 74 3% 7F5A(G-Walk®, BTS Bioengineering

(Bugane et al., 2012).

(7) &7 5 A4 (Korean version of Western Ontario and McMaster
Universities index, K- WOMAC)

Bellamy(1989)7} <#4d 9] 7|5< B7Fst7] fls) /Add =2 ol st

A 54 BHas s T 275 2F =7 (Bae et al, 2000)E A}-g3te] ZA sl
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1) ¥] %+ (obesity)

it w3t HAgo A MAFA Wt BAlo] HFTHWUA ko] wWE A
W7 R AR g Fae dig A9 2% wa glon, o F o
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20%, OECD =7tel 739 37%7kA W] vt

(Kelly, Yang, Chen, Reynolds, & He, 2008)
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AgA F71,

i
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A A3 A4 AZEES AHASEE BY] gA 954 Aol
E7}el £x Z7} So] AAH = (Rosenberg, 2011), o= 3lite] ooz &
Hasol zUHZIEGE o2 7HA Qs AR AdsAgste HAgH
(Morley et al., 2014; Jones et al.,, 2009; Cleasby et al., 2016). <3425 113
o, T, AEAEE T =dy] Fo v ESe] AR R dEA A=
(Han et al., 2014), 53] <52 &
g, AH7s, 7948, HEA
Asts zHste], =219 ddAL7s FATHS AL G =4 A9
<7t SHA A, ae A At 2 A e 2dste A fdeclel E
2 THChien et al.,, 2010; Hida et al., 2013; Ryu et al., 2017, Woo & Kim, 2014;
Yamada et al., 2013).
THAS FHES AYEA SdY 4 Hdd 520149 ATolA 65~
804 o] w=9s o r F3ATS WHF(ASM/weight®+100)¢ A3, w7d
ol RE 9F ¥ 3H(2017)9] AFtoll A= 65
HAarse BAH(ASM/height®)st A3} 10.1%9] FHE
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!

221%% dEh Al Q1F 2 24T e wEt fRENE X

l—F

European working group on sarcopenia in older people (EWGSOP)&= <, ¢
F ol dHAg A AEE RS 2HATY AW VEE AAE o,

agazel A8 Auol e A

rH

7+~ 5 (presarcopenia), %4~ % (sarcopenia),
F5 I A~ F(severe sarcopenia) & E7F3 A tHCruz-Jentoft et al, 2010).
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ME gk st dAg d3S =g F+ At (Auyeung et al, 2013; Bainbridge
et al., 2011; Malafarina et al., 2012; Mitchell et al., 2012). T3k A =21 H]
3 HIREQl mQlofl A whAd H Sk Ak A gko] vekE $13lo] ZHzb 1.54), 2,17+
2 =3 (Biolo et al., 2014), <A HAlFF =219 A9 AdAA A3 oA
A8 9ol 29 ol FTrtete FAoE wFo & W IHATI HRke] MR

FeAgste]l QoA o 2 AAAEE =AY 7 dee ¢ F UAHKim et

, 2009). olAHH el IRt viwro R st wAE = A
AEo] Mz FEqS A YF=rt F438] F7retezs meldA 23453 H

T e A= oF 2 Aol A A Ao vE F 87t thH(Dominguez
& Barbagallo, 2007; Stephen & Jassen, 2009; Zamboni et al., 2008). & SHA|
NME w=3t' dg AAFAE Ao Wz ZHo] #HAHI AAF] Tt
st AAGel AW AREE EAAsE A sl dete] AT (sar
copenia) ¥} H]¥H(obesity) o] &A1 FEfQ] ‘T34 B Yk(sarcopenic obesity,
SO)el Mdew Axsa Jvh(HEd R HAE 5, 2013).
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PEw Aok, JddE&, AHEE 7 T4 FAAYI AAE et slew B

¥ A tH(Bioloet et al., 2014; Rolland, Lauwers-Cances, Cristini, van Kan,

Janssen, & Morley, 2009).
@E cgad vl B gel ¥ Aus)Eel meh iy vwe] F9E

2 Zhzko]l AFoA MR Aolst A3E HoF3 tH(Stenholm et al., 2009).
TN AGGEZA Al 571(2010-2011) AR S o] &-3to] 404 o A4S i

4~
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(2015) 9]

p=2
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T3 Kim

o

B

TFH o7 AR 28 Z(appendicular skeletal muscl

h=)

Aol A o] FellqA WA
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AT AL Fr)S 2017)0l A

+
654 o HY w=<lell M Zhzh 4.8%, 78% % UERR oM,

18] =@ 90cmo]
HE

©
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R

ToS 2017; olwlE| el uheddk, 2017)] o

THFASM)E AToE v F 100

A}

o

i

7
o]

;l:\_ﬂ
W

ol

el

=

[¢}

K

o~
T

I

A

RIS

¢ladiponectin
Al

59

=
[€)

[)

T ASAAHCRP, IL-6, TNF-a, RBP-4) 74,

7} 30%7F ol zpel A dolAtt 7], 30

=
=
71,

.
fite)

o

Aol S7ts

ol
=

ol

ool AlgE AT

[e)

T

=

j -

TH(Visser et al. 2005; Rolland et al. 2009).
ojxdH HFEo] Ay A

el
z]t

o)
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SHEMXHA=Y SIS
&0 A A %] 84 (total knee arthroplasty, TKA)S £4d #4 S A A 5 &
T w5Y ZYoEd AR @ AFHES AYete FEEA, FE #EE @

Ztel BF A, #4d Tle 3&E, HaAleH Y AL vy T 9 a9
Ae FA7I= BaRA Aol vk (g8 & 9 78t 3], 2006). S=3F B & thH]
BH7F mol A AAF R D] 2ddd X g8 @] AEH 1 tHLosina
et al, 2012). Tl = @7 =@4dd A5 oz sdddA%s d-e
o] FUketal glow, 20189 ¥ e st ERHAASEs e dAE &
68,4457 .= 20081 39,4319l Hla] 10 Ake] 58% F7Fs Ao = ey
(FHAZEFE TG 2018). 14 nH ket v =ddd FHEY S T &
Hl o} 7)o B, s bdAded digh S50 124 iAol wet &3 d X g
= YdAE APz Tt ez ddE v (Kremers, Visscher, Kremers,
Naessens, & Lewallen, 2014).
SHAHAASTE T AAE AUty A $HoEE o 4, &7 HUt
= 93k 27} Ha12] =AW (patient-reported measure)¥ A 75 HIFE 93
T FH 79 =AY (performance-based measure) 2. & s = Uth. AA7A]
AgATENA AHEE o] Ay FE7]5 H7HE A AV R SAHAPS
2+ Medical Outcomes Study 36-Item Short-Form Health Survey questionnai
re (SF-36)¢} Western Ontario and McMaster Universities Osteoarthritis index
(WOMAC)7} 7} ®o] A% 31 Qth(Ethgen, Bruyere, Richy, Dardennes, &
Reginster, 2004). ©] 2] = Oxford Knee Score (OKS), Knee Injury and Osteoa

rthritis Outcome Score (KOOS), Knee Society Clinical Rating System (KSS)
o] AHg5 1 dH(Dowsey & Choong, 2013). 3tA 7% H7IE 3 35
<2 4 At(isometric muscle torque testing), =3¥4 7}

=2
[¢}

s
A 7] (single-limb stance, SLS) 5°] 1t (Bade et al., 2010; Dobson et al., 201

N

N
=AM R =4
5% ¢ (knee joint range of motion, ROM), ¥4 Z7](timed up-and-go tes
t, TUG), A'et 224U 8] 7] (stair climbing test, SCT), 6% ZA7](6MWT), 3+ @z
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Badenhausen, Schaper, Curry, Suthers, et al., 2001: Kai & Hui, 2017). w2}~
SHAAASE T TS5 dssta, BE TheHAe 29 I ESEEE o
P 717 A EHES HAATIH wE dAAERY BEAE 9= 27
= A vRke gk Bt vfj$ F 83kt (Labraca et al., 2011).

sHEAAGE F A7 Hrtel g AdEdTE Ayrd SHddAg
= AFHEH 2974 TRV &40 UEUY] AAste] e § 171l
7Hg Wol FAdta, EAFS 28 IS5 Fu AR 50% ol 7
23k, 5~20% AEe 950 WY 7 dtH(Meier et al., 2008, Mizner, Pe
tterson, Stevens, Vandenborne, & Snyder—Mackler, 2005; Jennifer, Stevens-La
psley et al., 2010). 53] tEAFe 48352 7|5 43 (functional perform
ance)?} WX o] ¢ o (Mizner, Petterson, & Snyder-Mackler, 2005),

A
g 3 Eo] xAd A§ F7]% el (premature disability), S/, 4358 44

= [¢}

o
2 olojd 4 JJemg(utgol, sy HZlo], 2010; Bade, Kohrt, & Stevens

~Lapsley, 2010) €#4dAX%x & 74

i

=

o

A FEoR IEATE A
9~ 523t (Bade & Stevens-Lapsley, 2011).

BEAAA S & g AT 2HEY ofy g doJuia AV(TUG), 6%
A716MWT) 9t Z2e ®Basdoly A 224 7[(SCT) 59 7l Fid= F
= 5 ol 88%7HA sk, fxke] 52%71 w4 &E AjE SA4E)

Ao

>
p

rr

2% QrHEA Y, 2015, Bade, Kohrt & Stevens-Lapsley, 2010). ©]
Joz A% I JF
QE AT 283 7]5o] 3| EH7] Al ZFeA A
A e HEAstE 7]k Hy 2~3Md AEERMRE S, e, des, A4A

skol <37, 2011), &t A fFef 75 FAEIA = 671LAA 1d o] d7tA] 4
2% F% JrH(Kennedy, Stratford, Riddle, Hanna, & Gollish, 2008; Mizner,

b

H
A sdddxge AF5HEYH LA 2443
A

Petterson, & Snyder-Mackler, 2005). €3 d A X3k & 4 8 12, 1657 #&7}
WS, AT AR, BE S5 4] A(SF-36)S SAske] Hlalgh AFtol A
+=(Pua, Seah, Seet, Tan, Liaw, & Chong, 2015) Al7to] Z¥}3to] whe} 47}
sHLlet dho] does Ao mE Aol7t Yo AR et By S
E g Rn oA d#EA wgken, 53 wvHBMI 30kg/m® o] o4 <l
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=
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N

(2) A2 7]

R

o) O
6

AEEE

5 gtE

2) A4 EE =7

hyA

= G*power 3.1

Fe] =27

SE
(ANCOVA)

=

05, A= 90A =i

o~z
T

o)

= 7l

A9 127 1119

A7 =7

3.

=
£4

1) &=

o
=

Jogg ¥l HApe]F-7] S (electronic medical record, EMR)

=
T, 52

o

A7V, A
F234d 74 (Kellgren Lawrence

Ho

2=

Qo

3

E
=

Gl

)

3

grade, KL grade), &4t

)

i

o

=
=

Q) Al =41 X-ray

Z

=
T

el
=

#= 0~4

744

3

-
~ 3
- ¥

Jeh)

(o]
&

== (osteophyte) Aot} ¢

T,

5|

o]

S
©] Al (doubtful)

0Al= A (normal)

(Kellgren, & Lawrence, 1957).

1A=
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] o]
=

7

Aol
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ol

AR

_20_



AEE AEo ZFAHEY(mild osteoarthritis)S o]V &tH, 3vkAl= AAAHo] F
ofA il FFEe g == = A3, = PH Y v o] FRkE HEHE T

w9 ZF#4d (moderate osteoarthritis)S o] n| st} 49HA| = BA 7

7
Foldm Ave #Fe] Felshy 2 Fele 4 WHe] Byl FHE FF

d
-

Z 4 9 (severe osteoarthritis) S 21| 3t}

i
l‘

TSI A W2 AdE Agst TSAsE @rbsidl e,

BT EHAAANRES W] 2% Aol AYF Wk ARE AR BS
%

H e A A7 AdSA 72 A3 A A FA 5 (body mass index, BMI)=
AA B 7l A AAR Fkdol e nintr]= AT A 4=7F 25kg/m* ©]
2S¢ m st (WHO West Pacific Region, 2000).

= ALg3te] SA 3 AR 28 (appenicular skeletal muscle mass, ASM)< Al
2] AF o2 iEgH(ASM/Height?) ¢l &5 % 4= (skeletal muscle index, SMI) &,
Asian Woking Group of Sarcopenia (AWGS)olA A|A|gE 7]of whel JAbs=
7.0kg/m? o] A= 5.7kg/m? ©]8tel -2 <1 EtH(Chen et al, 2014).

(3) =F4&A v

2724 v Rk(sarcopenia obesity)S %A 5(SMD7F PAF 7.0kg/m?, A=

_2’]_



5.7kg/m? o]&to]l WA A AT =(BMDE 25kg/m” o4l A= on] gt}
3) 3A 7] %5 (lower limb function)

2ozl dgel SA7se Ll U, FH4 28, Pojud 2
N, A e=le), 68 A7), RASE, FENEAS, BFL THA
E A B WAt sREaA e *

g ARARNZE Sokel FHNAOY, F% F A5 sRAAADE F

6870l Abolol Al@d Hrt ARE X FI1HE Fahel FAseAT

(1) €34 71549 ¢ (knee joint range of motion, ROM)

S804 7t s FETREAA dE I AFol s =3 Ad Al o] F
AR = =& 9ndtH(Kapandji 2001), 4% FE9 4524 ROM (flexion/

extension)S 33 WHE FA43to] A ks AAYFIES SE EAs
o E3d =27 VFEHSe 135°7F Bl At 25 B4 vhsAdol F
= Yulsta, A ThsRelE 0°7F el 0°RY A
o] 7hEAde]l UEs onshoh(d g4 & 9] #83], 2006).
EHd 7t A4S A% FAA] e e 2
WA ZF = A (stainless  steel goniometer)= + 7He] o] ZIE=Ao] T 114
o] glom At AAE o] Eojde= Feo] 1A (stationaly arm)et tHE
st 7heAH(moving) 2= Holdth SAHLAE 0°°]H 180°F%F o2 FUtEE
180°A]=~dlo g FEwde] Aoz AP ddes 43 FERE9 H
He=a3d s aAE Jd=gA 3k Aejo) A (prone position) 71788 Z31 Het

& AEl A FAeH, dr=r1e $AL dE =] 947 (lateral epicondyle)ol

ry

o
i

F RUFs

rd

vy

0

2% & uAAE= HE O] A A (greater trochanter)oll 7}s A= HlZFe] 9
B} (lateral malleolus)oll A3 28 g HU3 $E2& 739 A7)
Toe Saste ARA WE HAdEaAaeEsE ST FEHEY HAGAA
Ztee AAE Bb b2 78 AN FES A =59 S 558 =
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(3) dojutA A7) (time up and go, TUG)

TUG
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R
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(4) Ag 2 =43 7] (stair-climbing test, SCT)
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& B8+ 4] =S (anteroposterior, mediolateral, and vertical) W@} 7tEEE =A 3
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1. dgxel S4

AT ojadae] Qubd, AwWpd 5ol ol AvE Table 19} 2.
AWtd 54 T AW 6564 o] 744 o]strt 15678 (60%), 7541 o] o] 1047
(40%)= ebton] WE AP 2742 A4 65A0A Aw saA Ak A
o o4o] 225W(865%)2 HA 35(135%) 0Tk Btk AA AR F 2057
(188%)& 71=3 AL Aem, EAwAL 558212901k AR F
215 (827%)& Aol o, nAFIL FNALRG ARl 2487 (9.
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Table 1. Characteristics of the Participants

(N=260)
Characteristics Categories n (%) or M+SD
Age 72.7+4.59
6b~74 156 (60.0)
>75 104 (40.0)
Gender Male 35 (135)
Female 225 (86.5)
Cohabitant Alone 55 (21.2)
With family 205 (78.8)
Job Yes 45 (17.3)
No 215 (82.7)
Type of insurance National health insurance 248 (95.4)
Medicaid 12 (4.6)
Education Below elementary school 94 (36.2)
Middle school 89 (34.2)
High school or above 77 (29.6)
Kellgren Lawrence grade 1~3 38 (14.2)
4 222 (85.4)
Types of diagnosed Hypertension 183 (70.4)
diseases Hyperlipidemia 114 (43.8)
Osteoprosis 76 (29.2)
Diabetes mellitus 56 (21.5)
Spinal stenosis 44 (16.9)
Cancer 17 (6.5)
[ 6 07
Number of diagnosed 4.18%1.76
diseases 1~2 38 (14.6)
3~4 119 (45.8)
5~6 77 (29.6)
=Y 26 (10.0)
Number of drugs/day 8.00+2.98
2~4 33 (12.7)
5~7 88 (33.8)
8~10 93 (35.8)
>11 46 (17.7)
Number of pain drugs 2.58+0.59
1~2 101 (38.8)
>3 159 (61.2)

M=Mean; SD=Standard deviation.
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Table 2. Prevalence of Sarcopenia, Obesity, and Sarcopenic Obesity

(IN=260)
Characteristics Categories n (%) or M+SD
Obesity Body mass index (BMI) 26.65+3.47
Underweight (<18.5) 0 (0.0
Normal (185~22.9) 30 (115
Overweight (23.0~24.9) 60 (23.1)
Obese (25.0~29.9) 133 (61.2)
Extremely obese (=>30) 37 (14.2)
Sarcopenia Skeletal muscle index (SMI) 6.50+0.74
Yes 40 (154)
No 220 (84.6)
Sarcopenic obesity Yes 16 (6.2)
No 244 (93.8)

M=Mean; SD=Standard deviation.
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Table 3. Differences in Obesity, Sarcopenia, and Sarcopenic Obesity according to Characteristics of the Participants

(N=260)
Obesity Sarcopenia Sarcopenic obesity
Cl_l?ggcétser Categories Normal v?fgfgrﬁt obese exg%%rggly Yes No Yes No
n(%) X (p) n(%) X (p) n(%) X (p)
Age (yrs) 65~74 12 (7.7) 33 (21.2) 83 (564) 23 (14.7) 7.80 15 (96) 141 (90.4) 9.97 5 (32 151  (96.8) 587
>75 18 (17.3) 27 (260) 45 (433) 14 (135  (.050) 25 (24.0) 79 (76.0) (.002) 11 (10.6) 93 (89.4) (.015)
Gender Male 5 (14.3) 9 (25.7) 17 (486) 4 (11.4) 0.66 1 (29 34 (97.1) 4.83 0 (0.0 35 (100.0) 2.65"
Female 25 (11.1) 51 (227) 116 (51.6) 33 (147  (.882) 39 (17.3) 186 (82.7) (.027) 16 (7.1) 209 (92.9) (.140)
Cohabitant  Alone 9 (164) 10 (182) 28 (50.9) 8 (14.5) 2.14 15 (27.3) 40 (72.7) 757 5 (9.1 50 (90.9) 1.04
With family 21 (10.2) 50 (244) 105 (51.2) 29 (141)  (544) 25 (12.2) 180 (87.8) (.006) 11  (54) 194 (94.6) (.307)
Job Yes 7 (156) 16 (35.6) 16 (35.6) 6 (13.3) 7.05 4 (89 41 (91.1) 1.76 0 (0.0 45 (100.0) 357"
No 23 (10.7) 44 (205) 117 (B4.4) 31 (144)  (.070) 36 (16.7) 179 (83.3) (.184) 16 (7.4) 199 (92.6) (.083)
Type of NHI 27 (109) 60 (24.2) 128 (516) 33 (13.3) 8.40" 3B (141 213 (859) 6.68" 14 (5.6) 234 (94.4) 241"
mnsurance Medicaid 3 (25.0) 0 (0.0 5 (41.7) 4 (333)  (.020) 5 (41.7) 7 (58.3) (.023) 2 (16.7) 10 (83.3) (.163)
Education  Below ES 15 (16.0) 19 (202) 45 (479 15 (16.0) 1757 26 (27.7) 63 (72.3) 17.46 13 (13.8) 81 (86.2) 15.31°
MS 3 (34) 18 (202) 50 (562) 18 (20.2)  (.007) 6 (67 83 (93.3) (<.001) 3 (34 86 (966) (<.001)
HS or above 12 (156) 23 (299) 38 (494) 4 (5.2) 8 (10.4) 69 (89.6) 0 (0.0 77 (100.0)
KL grade 1~3 1 (26) 11 (289 19 (50.0) 7 (18.4) 461" 6 (15.8) 32 (84.2) 0.01 3 (79 35 (92.1) 0.23"
4 29 (131) 49 (221) 114 (BG14) 30 (135  (193) 34 (15.3) 188 (84.7) (.940) 13 (59 209 (94.1) (7112)
Number of 1~2 5 (13.2) 8 (21.1) 23 (60.5) 2 (5.3 785" 4 (10.5) 34 (89.5) 0.94 2 (63 36 (94.7) 2.50°
((jiiaslgrnosed 3~4 15 (126) 32 (2690 54 (454) 18 (151) (H47) 18 (151) 101 (84.9) (.815) 5 (4.2) 114 (95.8) (.475)
ases 5.6 7 91 15 (195 44 (57.1) 11 (14.3) 11 (143 66 &7 6 (78 71 (922
>7 3 (115) 5 (19.2) 12 (46.2) 6 (23.1) 7 (26.9) 19 (73.1) 3 (11.5) 23 (835)
Number of 2~4 1 30 7 (21.2) 22 (66.7) 3 (91 114" 4 (12.1) 29 (87.9) 0.9 2 (6.1 31 (939) 0.34"
drugs/day 5~7 17 (19.3) 18 (205) 42 (477) 11 (125) (.265) 16 (18.2) 72 (81.8) (.815) 6 (6. 82 (93.2) (.952)
8~10 9 (97 24 (268 46 (495 14 (151) 13 (14.0) 80 (86.0) 6 (65) 87 (935)
>11 3 (65) 11 (239) 23 (50.0) 9 (19.6) 7 (152) 39 (84.8) 2 (43 44 (95.7)
Number of 1~2 10 (99 25 (248 56 (554) 10 (99 3.36 16 (15.8) 8 (84.2) 0.03 6 (59) 9% (94.1) 0.01
pain drugs >3 20 (126) 35 (22.0) 77 (484) 27 (1700  (.340) 24 (15.1) 135 (84.9) (.871) 10 (6.3) 149 (93.7) (.909)

“Fisher's exact test; M=Mean; SD=Standard deviation; NHI=National health insurance; ES=Elementary school; MS=Middle school; HS=High school; KL
grade=Kellgren Lawrence grade.
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Table 4. Differences in Knee Joint Range of Motion before and after Total Knee Arthroplasty according to Characteristics of the Participants

(N=260)
Flexion (°) Extension (°)
Categories Before TKA After TKA F (p-value) Before TKA After TKA F (p-value)
M+SD Mz=SD Mz=SD Mz=SD
Age (yrs) 65~74 126.70+8.98 111.40+11.84 1.07 (.303) -6.81+6.25 -4.34+5.28 1.01 (315
>75 127.40+8.61 113.00£9.12 -8.36+6.49 -5.40+5.48
Gender Male 127.40+8.04 112.71+11.46 0.12 (.726) -8.80+8.10 -4.66+5.69 0.36 (549)
Female 126.96+8.95 119.10+10.76 -7.21+6.07 -4.78+5.34
Cohabitant Alone 126.07+9.54 111.60+11.87 0.01 (.928) -9.33+7.42 -5.18+5.76 0.03 (.871)
With family 127.28+8.63 112.13+10.58 -6.92+5.99 -4.65+5.28
Job Yes 127.33£8.19 111.49+11.52 0.19 (661) -7.00+6.00 -4.82+5.77 0.06 (.803)
No 126.96+8.96 112.13+10.72 -7.52+6.47 -4.75%5.30
Type of insurance  National health insurance 127.33+£8.19 112.19+10.98 1.48 (.225) =7.46+6.42 =4.715+5.47 0.09 (.760)
Medicaid 126.96+8.96 108.33+6.85 -6.67+5.77 -5.00+£2.83
Education Below elementary school 127.29+8.86 111.62+11.27 0.53 (.590) -7.53+6.34 -5.09+£5.10 113 (.325)
Middle school 125.52+9.67 111.16£10.11 -7.67+7.00 -5.1616.07
High school or above 128.44+7.49 113.49+11.10 -7.01£5.72 -3.92+4.78
Kellgren 1~3 129.53+5.75 111.71+11.52 050 (.482) -6.87+6.24 -5.42+5.09 1.12 (.292)
Lawrence grade 4 126.60+9.19 112.07+10.75 ~7.52+6.42 -4.65+5.43
Number of 1~2 127.74+8.23 109.74+13.65 0.89 (.446) =7.87+5.78 -5.18%#5.19 0.39 ([757)
diagnosed diseases 3~4 126.93+8.22 112.20+11.01 -7.10£6.93 -451+5.74
5~6 126.68+10.02 112.6949.38 -7.55+6.07 -5.16+5.34
=7 127.42+8.89 112.50+9.62 —-7.92+5.74 -4.15%4.02
Number of 2~42 127.58+8.07 106.82+12.74 447 (004) -8.39£6.03 -5.15+5.92 045 (715)
drugs/day 5~7 127.48+8.47 114.43+9.81 a<b -7.3516.71 -4.91+4.77
8~1(° 126.99+8.89 112.00+10.90 -6.45+5.90 -4.04+551
>14 125.83+9.95 111.15£10.01 -8.85+6.75 -5.67+5.76
Number of pain 1~2 126.2949.23 110.93+10.30 1.09 (.297) -7.75+6.48 -4.81+5.43 0.01 (917
drugs >3 127.49+8.55 112.70+11.15 —7.2246.33 -4.74+5.36

M=Mean; SD=Standard deviation;, TKA=Total knee arthroplasty.
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Table 5. Difference in Isometric Knee Strength before and after Total Knee Arthroplasty according to Characteristics of the Participants

(N=260)
Isometric Knee Flexor Strength (peak toque) Isometric Knee Extensor Strength (peak toque)
Categories Before TKA After TKA F (p-value) Before TKA After TKA F (p-value)
Mz=SD Mz=SD Mz=SD Mz=SD
Age (yrs) 65~74 28.13+9.12 38.87+11.77 0.10 (751) 43.66+15.25 31.06+16.15 055 (461)
=75 28.48+10.79 25.45+8.50 45.58+15.29 30.38+12.22
Gender Male 38.42+12.62 38.87+11.77 11.05 (.001) 55.55£19.28 40.47+17.77 1054 (.001)
Female 26.69+8.27 25.45+8.50 42.70+14.50 29.28+12.84
Cohabitant Alone 27.55%10.80 25.48+9.24 1.33 (251) 42.07+18.91 30.29£13.75 0.01 (905)
With family 28.46+9.54 27.39£9.92 45.06£14.86 30.92+14.22
Job Yes 30.33+9.45 31.43£11.38 956 (.002) 45.33+19.82 37.10£16.97 11.65 (.001)
No 27.84+9.84 26.06£9.19 44.24+15.03 29.47+13.08
Type of insurance National health insurance  28.46+9.87 29.98+9.84 150 (.222) 44.64+15.94 30.87+£14.28 002 (904)
Medicaid 24.33+7.73 27.21+9.27 40.01+£12.67 29.06+9.71
Education Below elementary school — 26.52+8.62 25.41+8.51 062 (.539) 42.41+14.25 29.76£13.49 222 (111)
Middle school 28.5519.31 27.01+9.32 44.84+16.32 29.18+12.51
High school or above 30.07£11.36 28.88+11.46 46.41+16.91 33.90£16.10
Kellgren 1~3 30.51+£10.92 29.38+11.50 0.77 (.381) 48.16+15.02 33.22+16.22 045 (502)
Lawrence grade 4 27.89+9.57 26.58+9.44 43.79+15.89 30.37+13.70
Number of 1~2 27.91+9.22 27.09£11.29 092 (434) 40.44+16.22 34.09£15.85 209 (.102)
diagnosed diseases 3~4 27.62+9.30 25.93+8.90 45.69+15.77 30.15+14.12
5~6 28.94+10.88 27.58+9.75 41.74+£14.25 30.25+13.58
=7 29.79+9.78 29.94+11.28 52.43+£16.98 30.48+12.88
Number of 2~4 28.98+9.65 26.89+11.82 0.30 (.829) 44.60£17.89 33.66+16.78 169 (.170)
drugs/day 5~7 27.65£8.23 26.16£9.26 43.71£13.97 31.94+14.73
8~10 28.49+10.99 27.64+8.93 45.11£17.27 30.16£12.07
>11 28.49+10.37 27.32+11.03 44.29+14.92 27.78+14.39
Number of pain 1~2 27.41+8.49 26.99+9.73 079 (37) 42.95+14.33 29.92+14.55 0.18 (675)
drugs >3 28.81+10.54 26.98+9.87 45.36+16.66 31.34+13.82

M=Mean; SD=Standard deviation, TKA=Total knee arthroplasty
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Table 6. Difference

m Time Up and Go before and after Total Knee

Arthroplasty according to Characteristics of the Participants

(N=260)
Before TKA After TKA
Categories F (p-value)
MzSD MzSD
Age (yrs) 65~74 11.40+3.22 10.44+2.39 466 (032)
>75 12.66+4.43 11.40+2.52
Gender Male 10.38+2.52 9.91+2.38 1.93 (.166)
Female 12.15+393 10.97+2.48
Cohabitant Alone 13.09+5.42 11.38+2.38 0.65 (.422)
With family 11.50+3.21 10.68+2.50
Job Yes 10.832.34 10.04+2.54 253 (113)
No 12.13+4.03 10.99+2.45
Type of insurance National health insurance 11.85+3.80 10.79+2.46 0.33 (568)
Medicaid 13.16+4.14 11.54+2.97
Education Below elementary school® 12.63+4.49 11.20+2.26 7.15 (.001)
Middle school” 12.07+3.78 11.35+2.80 ab>c
High school or above’ 10.84+2.59 9.77+2.03
Kellgren 1~3 11.37+3.35 9.79+1.75 7.19 (.008)
Lawrence grade 12.00+3.89 11.00+2.55
Number of 1~2 11.472.82 9.84+1.95 261 (0652)
diagnosed diseases 5, 11.9043.23 11.10£2.71
5~6 12.14+5.22 10.83+2.25
>7 11.87+2.62 10.99+2.56
Number of 2~4 11.76+3.654 10.14+2.24 2.25 (033)
drugs/day 5~7 11.7542.96 10.73+2.51
8~10 12.05+4.76 10.82+2.32
>11 12.02+3.32 1150+2.83
Number of pain ~ 1~2 11.62+2.69 11.11%2.64 451 (.035)
drugs >3 12.09+4.39 10.65+2.37

M=Mean; SD=Standard deviation; TKA=Total knee arthroplasty.

_38_



4) A =2 4d 7| (stair-climbing test, SCT)

A B & EREHdATE * Ad L2WHVI(SCT) #ol& wAg 2
3}i= Table 7% ZTh
SAAAR S T AT 2 Z7](ascending) AlZHE ALY ddbz EA = A
A FF(F=855, p=004), R&8-FF(F=4.92, p=027)3 &= (F=5.14, p=007), ¥ #H
54 = FERETNAFE=522, p=023)F Az JNF(F=2.80, p=041)° u}z}
2 g zol7k A Afdel e aFol flv IerEt, B0l
ARG aFe] oudeldd aFH, a¥a aFE ol IEel xEN TE
OdFEY AY 27 Aztel ¥ #FA uEtwth =3 FEREAe] 1~3%F
aFel 4swel ARy, eRbEEke Jiart 1~27090 2Fel 5~671% 2F R
A @27] Ate] o #A vebwkh
SR AAATE T A Wl 7] (descending) AlZFS tigabe] dnky 54 F A
=032), A9 FF(F=8.75, p=003)e} s+=(F=5.47, p=005), @&«
4 T FEAEUNAF=6.95 p=009), sRA 3] G5 (F=3.75, p=012)¢} 4 < &

rio

I
T
..[:.
o
Ol
"cs

SFE TFHY FEF=315 p=026)° w FAHoZ {3t Aol7t = o=
e th A& o] 65~74%1 1F0] 7oA oSl IEHTH Aol = IFo] gl
JFRY 2] 7] A]Zto]

g @A veed =3 FE3EA0]l 1~355¢ 2wl 4559
2ol g7k 1~2700 20l 42 3~4709F 5~67091 aERY, i
H&oke F7e F7F 2~470Q 2Fe] 1170 o3l aFEY A Welr] ARt
o A et

of

_39_



Table 7. Difference in Stair Climbing Test before and after Total Knee Arthroplasty according to Characteristics of the Participants

(N=260)
Ascending Descending
Categories Before TKA After TKA F (p-value) Before TKA After TKA F (p-value)
MzSD MxSD prvatue MxSD MxSD pvatue
Age (yrs) 65~74 13.70+6.60 15.28+5.47 1.79 (.183) 16.53+7.58 16.66+£5.88 466 (.032)
>75 15.13+6.57 16.53+4.50 17.64+£7.18 18.42+5.27
Gender Male 11.42+4.46 13.94+3.94 1.60 (.208) 13.3245.14 14.60+4.28 291 (.089)
Female 14.7146.79 16.0745.24 17.54+7.58 17.80+5.78
Cohabitant Alone 15.63+8.08 16.89+4.86 1.45 (.230) 17.5446.10 17.68+5.09 0.02 (835)
With family 13.9146.13 15.4845.17 16.83+7.76 17.28+5.86
Job Yes 14.02+7.70 13.88+4.29 855 (.004) 15.96+8.69 15.05£5.21 875 (.003)
No 14.32+6.38 16.18+5.21 17.19+£7.15 17.85+£5.69
Type of insurance  National health insurance 14.1746.63 15.61+5.06 492 (.027) 16.87+7.49 17.21£5.64 2.83 (.094)
Medicaid 16.24+6.11 19.31£5.52 19.21+£5.86 20.56£6.32
Education Below elementary school® 15.85£7.85 16.40+4.80 5.14 (.007) 17.72+7.54 18.09+5.25 547 (.005)
Middle school” 13.97+6.35 16.68+5.85 ab>c 17.36+8.60 18.35+6.53 ab>c
High school or above® 12.69+4.61 13.99+4.14 15.62+5.51 15.35+4.66
Kellgren 1~3 13.87+4.85 14.07+3.36 5.22 (.023) 16.23£5.15 15.18+4.49 6.9 (.009)
Lawrence grade 4 14.34+6.88 16.0745.32 17.10£7.76 17.74+5.81
Number of 1~2 13.65+4.28 13.62+4.26 2.80 (041) 16.65+7.21 14.96+5.07 375 (012)
diagnosed diseases 3~4" 13.93+6.16 15.84+5.49 a<c 16.56+7.52 17.29+5.77 a<b,c
5~6° 15.17+8.11 16.58+5.15 17.85+7.95 18.40+5.77
>7d 14.07+6.57 16.32+3.66 16.79+£5.72 18.194£5.23
Number of 2~4 13.37£5.07 13.94+4.60 243 (.066) 16.22+8.33 15.48+5.67 3.15 (.026)
drugs/day 5~7 14.4146.57 15.7345.06 16.62+6.58 16.96+5.58 a<d
8~10° 14.05+7.09 15.72+4.63 17.12+751 17.42+4.80
>114 15.1046.75 17.3346.18 17.9148.23 19.40+7.04
Number of pain 1~2 13.49+45.33 15.9145.46 1.09 (.298) 16.37+5.59 17.72+5.77 259 (.109)
drugs >3 14.76+7.28 15.70£4.92 17.36£8.39 17.14+£5.66

M=Mean; SD=Standard deviation; TKA=Total knee arthroplasty.
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Table &. Difference in Six Minute Walk Test (6MWT) before and after Total

Knee Arthroplasty according to Characteristics of the Participants

(N=260)
Before TKA After TKA

Categories MSD M=SD F (p-value)

Age (yrs) 65~74 311.03+112.36  376.23t94.83 1014 (002)
=75 29819+105.30  337.09+95.87

Gender Male 3288612373  386.11+10452  1.39 (.239)
Female 302.32£107.06  356.60+95.39

Cohabitant Alone 295.04+10557  346.00+94.43 095 (.330)
With family 308.80£110.68  364.48+97.52

Job Yes 28827+122.11  37831+106.08 489 (029
No 309.58+106.70  356.86+94.82

Type of insurance National health insurance 306.80+111.23 361.93+98.17 0.70 (.404)
Medicaid 287.08+66.79 332.50£64.58

Education Below elementary school® 284.91+102.48  340.98+90.81 7.32 (.001)

Middle school” 310.90£108.72  347.90+94.21 ab<c

High school or above* 325.71+115.77 399.14+97.56

Kellgren 1~3 3388210345  387.74+86.03 1.07 (301)
Lawrence grade 300.26:109.81  355.92+98.16

Nummber of 1~ 300.39+96.79 401.58+90.99 444 (005)

diagnosed diseases 3 310.76+11326 35538410600  a<hcd

5~6° 301.71£110.15  356.68+85.10
>7 304.04+113.38 335.96+82.39

Nummber of 2~4 312.12+11454  391.94%102.19 226 (082)
drugs/day 5~7 304.11£107.87 3617010219
8~10 3183310143  364.32+83.86
>11 2796712319  328.33+101.64

Number of pain ~ 1~2 311.31+99.81 353.49+94.41 202 (156)
drugs >3 302.45+11551  365.08+98.62

M=Mean; SD=Standard deviation; TKA=Total knee arthroplasty.
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Table 9. Difference in Gait Speed before and after Total Knee Arthroplasty

according to Characteristics of the Participants

(N=260)
Before TKA After TKA
Categories F (p-value)
MzSD MzSD
Age (yrs) 65~74 0.91+0.16 1.02+0.15 1.93 (166)
>75 0.88+0.17 0.98+0.14
Gender Male 0.99+0.22 1.09+0.18 447 (036)
Female 0.88+0.15 1.00£0.14
Cohabitant Alone 0.86+0.14 1.00+0.13 0.24 (626)
With family 0.91+0.17 1.01+0.15
Job Yes 0.92+0.21 1.07+0.16 7.78 (.006)
No 0.89+0.15 0.99+0.14
Type of insurance National health insurance 0.90+0.17 1.01£0.15 3.39 (.067)
Medicaid 0.81+0.08 0.91+0.12
Education Below elementary school® 0.86+£0.12 0.98+0.12 540 (.005)
Middle school” 0.89+0.17 0.98+0.15 ab<c
High school or above* 0.95+0.19 1.07+0.16
Kellgren 1~3 0.86+0.14 1.03+0.15 301 (.084)
Lawrence grade 0.90+0.17 1.000.15
Nummber of 1~2 0.89+0.14 1.04+0.18 1.48 (:220)
diagnosed diseases 3, 0.900.16 1.000.15
5~6 0.90+0.18 1.01+0.13
=7 0.91+0.17 1.04+0.14
Nummber of 2~4 0.90+0.17 1.03+0.23 067 (570)
drugs/day 5~7 0.90+0.15 1.00+0.14
8~10 0.90+0.17 1.01+0.13
>11 0.89+0.17 0.99+0.15
Number of pain ~ 1~2 0.88+0.17 1.01+0.14 0.70 (.403)
drugs >3 0.91+0.16 1.01+0.16

M=Mean; SD=Standard deviation; TKA=Total knee arthroplasty.
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Table 10. Difference in K-WOMAC before and after Total Knee Arthroplasty

according to Characteristics of the Participants

(N=260)
Categories Before TKA After TKA F (p-value)
M+SD M+SD
Age (yrs) 65~74 42.21+£11.49 38.74%8.55 0.51 (.477)
=75 42.06+11.33 39.05£8.80
Gender Male 38.29+8.40 38.86+8.48 0.47 (.495)
Female 42.75+11.71 39.05+8.80
Cohabitant Alone 41.80+11.49 39.29+7.89 0.14 (.713)
With family 42.24+11.41 38.95+8.97
Job Yes 42.31£12.99 39.38+7.50 0.08 (.780)
No 42.12+11.08 38.95£9.00
Type of insurance National health insurance 4191£11.25 38.85+8.84 0.85 (.356)
Medicaid 47.17+13.93 42.50+5.62
Education Below elementary school 44.25+12.03 39.55+£8.62 0.25 (.781)
Middle school 40.28+12.39 38.9649.13
High school or above 41.75+8.90 38.46£8.51
Kellgren 1~3 40.82+13.28 36.79+7.62 2.34 (127)
Lawrence grade 4 42.38+11.07 39.41+8.88
Number of 1~2 40.18+10.60 37.21+£8.00 0.57 (.639)
diagnosed diseases 34 4158+11.25 38.87£9.25
5~6 4451+11.70 39.83+8.47
>7 40.65+11.91 40.00+8.20
Number of 2~4 38.76+11.92 37.36+8.71 1.36 (.257)
drugs/day 5~7 43.38+11.72 39.00+7.55
8~10 42.15%10.72 38.54+9.45
>11 42.24+11.66 41.24+9.26
Number of pain  1~2 40.51£10.86 38.96+9.63 0.35 (.553)
drugs >3 43.19+11.66 39.06£8.16

M=Mean; SD=Standard deviation; TKA=Total knee arthroplasty.
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Table 11. Difference in Pain before and after Total Knee Arthroplasty according

to Characteristics of the Participants

(N=260)
) Before TKA After TKA
Categories F (p-value)
M+SD M+SD
Age (yrs) 65~74 7.07£1.50 3.79+1.13 0.02 (.883)
>75 6.88+1.64 3.80+0.93
Gender Male 6.37+1.54 3.49+1.01 2.84 (.093)
Female 7.09+1.54 3.84+£1.05
Cohabitant Alone 6.84+1.50 4.02+1.21 3.54 (.061)
With family 7.04+1.57 3.73+1.00
Job Yes 6.53+1.66 3.62%1.19 1.07 (.303)
No 7.09+£1.52 3.83+1.02
Type of insurance National health insurance 6.98+1.55 3.79+1.06 0.00 (.950)
Medicaid 7.42+1.78 3.83+0.94
Education Below elementary school 7.15+1.52 3.91+1.03 1.70 (.186)
Middle school 7.19%1.49 3.83£1.09
High school or above 6.58+1.63 3.60+1.00
Kellgren 1~3 7.03+£1.57 3.82+0.93 0.02 (.890)
Lawrence grade 4 6.99+1.56 3.79+1.07
Number of 1~2 6.89+1.47 3.61+1.08 0.53 (.663)
diagnosed diseases 3~4 6.94+1.67 3.83+1.08
5~6 7.19+1.44 3.79+£0.96
>7 6.81+1.52 3.88+1.11
Number of 2~4 6.65+1.48 3.64+1.11 3.44 (.017)
drugs/day 5~7" 7.1641.50 3.69+1.10 b,c<d
8~10° 6.91+£1.60 3.72+0.94
>114 7.11+£1.64 4.24+1.04
Number of pain 1~2 6.98+1.55 3.79+1.14 0.00 (.994)
drugs >3 7.01£1.57 3.79+0.99

M=Mean; SD=Standard deviation; TKA=Total knee arthroplasty.
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Table 12. Relationships between Obesity and Lower limb Function after Total Knee Arthroplasty Using ANCOVA

(N=260)
Group
Characteristics Categories F (p) Post hoc
Obesity Before TKA After TKA
Knee PROM (°) Flexion Normal 128.23+8.56 114.67+11.52 2.24 (.085)
Overweight 128.00£7.74 113.42+10.52
Obese 126.65+9.10 111.96+10.96
Extremely obese 125.81£9.68 107.7849.45
Extension Normal® -6.30£5.34 -3.1743.90 450 (.004) a,b,c>d
Overweight” -6.50£6.47 -4.25+4.89
Obese* =7.77+6.09 -4.5045.11
Extremely obese? -8.62£7.83 =7.8746.91
Isometric Flexor Normal 24.38+8.78 23.715%7.92 0.56 (.644)
%S::ksgg?l%gh Overweight 27.82%7.69 27.0548.24
Obese 28.93+10.33 27.24+10.22
Extremely obese 29.78+11.13 28.61£11.56
Extensor Normal 37.54+13.27 29.01+13.50 0.32 (.809)
Overweight 43.69£15.98 30.31+£11.91
Obese 46.20+16.34 31.00+14.72
Extremely obese 44.84+14.38 32.25%15.82
TUG (sec) Normal 12.55+6.46 11.16£3.29 2.44 (.065)
Overweight 11.76+£2.72 10.17£2.09
Obese 11.59+3.14 10.83+2.47
Extremely obese 12.77+£4.63 11.60+2.15
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Group M=SD
Characteristics Categories F (p) Post hoc
Obesity Before TKA After TKA
SCT (sec) Ascending  Normal® 14.82+8.19 15.7045.19 2.73 (.045) b<d
Overweight” 14.1946.62 14.4243.95
Obese* 13.5945.91 15.6845.34
Extremely obese! 16.38+7.34 18.4345.21
Descending  Normal® 16.60+7.03 17.1045.92 2.74 (.044) b<d
Overweight” 16.61+7.70 16.05+4.77
Obese* 16.61+7.04 17.2945.71
Extremely obese! 19.20+8.52 20.0046.23
6MWT (m) Normal® 287.73+122.82 353.33+120.51 5.02 (.002) b,c>d
Overweight” 316.00+108.03 391.17+82.84
Obese* 313.01+108.78 364.50+90.46
Extremely obese? 278.65+101.53 302.70+98.10
Gait speed Normal 0.89+0.19 1.04+0.14 2.04 (.109)
(m/sec)
Overweight 0.89+0.17 1.0040.14
Obese 0.91+0.17 1.0240.16
Extremely obese 0.88+0.09 0.9620.12
K-WOMAC Normal 45.93+11.21 40.50+7.46 0.64 (.591)
Overweight 42.62+11.22 38.7216.97
Obese 43.19+13.74 38.2649.52
Extremely obese 42.15+11.41 41.0849.22
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Group MzSD

Characteristics Categories F (p) Post hoc
Obesity Before TKA After TKA
Pain Normal 7.23+1.50 3.57+1.17 1.57 (.198)
Overweight 6.88+1.62 3.7240.88
Obese 6.92+1.59 3.77+1.06
Extremely obese 7.27+1.41 4.16%1.09

M=Mean; SD=Standard deviation, TKA=Total knee arthroplasty; PROM=Passive range of motion;, TUG=Timed up and go; SCT=Stair
climbing test; 6BMWT=6 minute walk test; K-WOMAC=Korean version of Western Ontario and McMaster Universities index.
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Table 13. Relationships between Sarcopenia and Lower limb Function after Total

Knee Arthroplasty Using ANCOVA

(N=260)
Group M<£SD
Characteristics Categories F (p)
Sarcopenia Before TKA  After TKA
Knee PROM (%) Flexion Yes 127.35+1048  108.63+9.87 514  (.024)
No 126.96+8.51 112.63+10.92
Extension  Yes —-7.33+6.53 -4.18+3.75 150  (.223)
No -7.45+6.37 —-4.87+5.62
Isometric Flexor Yes 21.93+5.26 21.22+7.05 2.81  (.095)
?;:aeksgzgh No 294241000  28.04+0.87
Extensor Yes 38.22+12.72 24.25+11.57 452 (.034)
No 45.55+16.08 31.98+14.21
TUG (sec) Yes 12.98+3.25 11.80+3.02 170 (.193)
No 11.71+3.89 10.65+2.34
SCT (sec) Ascending Yes 17.26+8.06 18.04+5.22 1.04  (.309)
No 13.73+6.18 15.37+5.16
Descending Yes 19.08+7.60 20.31+5.75 6.09 (.014)
No 16.59+7.35 16.83+5.54
6MWT (m) Yes 249.17+109.33  324.38+96.16 0.14  (.709)
No 316.20+106.65 367.15+95.89
Gait speed Yes 0.84+0.14 0.98+0.11 012  (.726)
(m/sec) No 0.91+0.17 1.01£0.15
K-WOMAC Yes 46.35£11.57 41.68+7.04 1.16  (.282)
No 41.39+11.24 38.54+8.95
Pain Yes 7.08+1.49 3.98+0.95 0.06  (.809)
No 6.98 £1.57 3.76£1.07

M=Mean; SD=Standard deviation; TKA=Total knee arthroplasty; PROM=Passive range of
motion, TUG=Timed up and go, SCT=Stair climbing test; 6MWT=6 minute walk test;
K-WOMAC=Korean version of Western Ontario and McMaster Universities index.
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Table 14. Relationships between Sarcopenic Obesity and Lower limb Function

after Total Knee Arthroplasty Using ANCOVA

(IN=260)
Characteristics Categories Group M=SD F (p)
SO Before TKA  After TKA
Knee PROM (%) Flexion Yes 128.44+11.21 108.13+8.14 2.75 (.099)
No 126.93+8.66 112.27+10.96
Extension Yes -6.88+6.34 -4.81+3.23 0.05 (.820)
No -7.46+6.40 -4.76+5.49
Isometric Flexor Yes 22.08+5.43 19.05+6.30 3.97 .047)
knee strength No 2868£9.00  2751£9.77
(peak toque)
Extensor Yes 41.94£14.93 22.97+13.76 2.85 (.092)
No 44.59+15.88 31.30+13.99
TUG (sec) Yes 14.65+3.38 13.11+2.70 5.83 (.016)
No 11.73+£3.78 10.68£2.40
SCT (sec) Ascending Yes 19.97+9.01 21.19+4.17 6.98 (.009)
No 13.90+6.27 15.43+4.99
Descending  Yes 21.41+8.64 22.42+4.12 8.96 (.003)
No 16.69+7.27 17.04£5.64
6MWT (m) Yes 238.44+93.63 299.38+37.10 0.52 (.471)
No 310.32+109.25  364.59+98.38
Gait speed Yes 0.80£0.09 0.93£0.10 0.29 (.593)
(m/sec) No 0.90+0.16 1.01£0.15
K-WOMAC Yes 44.44+12.04 40.00+7.81 0.00 (.965)
No 42.00+11.38 38.96+8.8
Pain Yes 7.06+1.29 4.00+0.82 0.25 (.618)
No 6.99£1.58 3.78+1.06

M=Mean; SD=Standard deviation; SO=Sarcopenic obesity; TKA=Total Kknee
arthroplasty; PROM=Passive range of motion, TUG=Timed up and go; SCT=Stair
climbing test; 6MWT=6 minute walk test; K-WOMAC=Korean version of Western
Ontario and McMaster Universities index.
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Abstract

Relationships between Sarcopenic Obesity
and Lower Limb Function After Total Knee Arthroplasty
in the Elderly with Osteoarthritis

Su- Hee Mun
Department of Nursing
Graduate School of Jeju National University

(Supervised by prof. Suyoung Choi)

This retrospective study aimed to investigate the prevalence of obesity,
sarcopenia, and sarcopenic obesity in elderly patients with osteoarthritis, to
determine the relationship between obesity, sarcopenia, sarcopenic obesity, and
lower limb function in these patients after total knee arthroplasty, and to
provide basic data for the development of nursing intervention for the
rehabilitation of lower limb function in the elderly who had undergone total
knee arthroplasty.

This study analyzed the data obtained from the medical records of 986
patients who underwent total knee arthroplasty and rehabilitation treatment
for knee osteoarthritis in a university hospital with >600 beds between June
2014 and December 2019. We excluded 329 patients who underwent total knee
arthroplasty on both knees at the same time and 397 patients who were not
evaluated before or after surgery. Altogether, the medical records of 260
patients were reviewed for data analysis

The collected data were analyzed using the SPSS 23.0 program. We
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performed x’-test and covariance analysis (ANCOVA) to examine the
differences in obesity, sarcopenia, sarcopenic obesity, and lower limb function
after total knee arthroplasty. Analysis of covariance (ANCOVA) was used to
examine the relationship between obesity, sarcopenia, sarcopenic obesity, and
lower limb function after total knee arthroplasty. Post-test was used for

multiple comparisons using the Bonferroni correction.

The results of this study are as follows
1) The patients’ average age was 72.7(x4.59) years, and most of the patients
were female(n=225, 86.5%). The average Number of diagnosed diseases was
4.18(+£1.76), and the number of drugs during hospitalization was 8.00(£2.98),
with 87.3% of the patients taking >5 drugs per day.
2) The prevalence of obesity was 51.2%, with 23.1% of the patients being
overweight and 11.2% having extremity obesity. The prevalence of sarcopenia
and sarcopenic obesity was 15.4% and 6.2%.
3) When comparing the prevalence of obesity, sarcopenia, and sarcopenic
obesity characteristics of the participants and disease-related characteristics,
type of insurance(x’=8.39, p=020) and education(x*=17.57, p=007) were
statistically significantly different among patients classified according to the
degree of obesity. age(x>=9.97, p=002), gender(x’=4.88, p=027), Cohabitant(x
=757, p=006), type of insurance(x?=6.68, p=023), and education(x’=17.46,
p<.001) were significantly different between patients with and without
sarcopenia. Age(x>=5.87, p=015) and education(x>=15.31, p<.001) were
significantly different between patients with and without sarcopenic obesity.
4) When comparing the lower limb function after total knee arthroplasty
according to characteristics of the participants among their disease-related
characteristics, the flexion angle was statistically significantly different among
patients classified according to the number of drugs(F=4.47, p=004) during

hospitalization. isometric knee flexor and extensor strength was significantly
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different among patients stratified by gender(F=11.05, p=001; F=10.54, p=001)
and job(F=9.56, p=002; F=11.65 p=001). TUG was statistically significantly
different among patients stratified by age(F=4.66, p=032), education(F=7.15,
p=001), Kellgren Lawrence grade(F=7.19, p=008), and Number of pain
drugs(F=4.51, p=035) during hospitalization. The time to stairs ascending after
total knee arthroplasty was statistically significantly different among
characteristics of the participants, job(F=855, p=004), type of insurance(F=4.92,
p=027) and education(F=5.14, p=007). as well as according to their
disease-related characteristics, Kellgren Lawrence grade(F=5.22, p=023) and
Number of diagnosed diseases(F=2.80, p=041). The time to stairs descending
after total knee arthroplasty was significantly different among characteristics
of the participants age(F=4.65, p=032), job(F=8.75, p=003), education(F=5.47,
p=005), Kellgren Lawrence grade(F=6.95 p=009), Number of diagnosed
diseases(F=3.75, p=012), and number of drugs(F=3.15, p=026) during
hospitalization.

There was a statistically significant difference 6MWT before total knee
arthroplasty among characteristics of the participants gender(F=10.14, p=002),
job(F=4.89, p=028), education(F=7.32, p=001), and among disease-related
characteristics number of diagnosed diseases(F=4.44, p=005). The gait speed was
statistically significantly different among characteristics of the participants
according to gender(F=4.46, p=036), job(F=7.78, p=006), and education(F=5.40,
p=005). There was no statistically significant difference in the K-WOMAC
among characteristics of the participants and disease-related characteristics.
There was a significant difference in the pain score among of the participants
disease-related characteristics according to the number of  drugs(F=3.44,
p=017) during hospitalization.

5) Among the lower limb functions after total knee arthroplasty Knee Joint
Range of Motion extension angle(F=4.50, p=.004), stairs ascending(F=2.73,
p=.045) and stairs descending(F=2.74, p=.044), 6MWT(F=5.02, p=.002) were
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statistically significantly different according to the degree of obesity.

6) Among the lower limb functions after total knee arthroplasty Knee Joint
Range of Motion flexion angle(F=5.143, p=.024), isometric knee extensor
strength(F=4.522, p=.034), and stairs descending(F=6.089, p=.014) were
statistically significantly different between patients with and without
sarcopenia.

7) Among the lower limb functions after total knee arthroplasty, isometric
knee flexor  strength(F=397, p=.047), TUG(F=5.83, p=.016), stairs
ascending(F=6.98, p=.009) and stairs descending(F=896, p=.003) were
statistically significantly different between patients with and without

sarcopenic obesity

In summary, the prevalence of obesity, sarcopenia, and sarcopenic obesity
was high in women and elderly patients. obesity, sarcopenia, and sarcopenia
were all identified as variables that negatively affect the lower limb function
of elderly patients with osteoarthritis who had wundergone total knee
arthroplasty. For the elderly with obesity, sarcopenia, or sarcopenic obesity,
the risk of complications after total knee arthroplasty is high, and there may
be a high risk of physical function limitations and falling, along with delayed
recovery of lower limb function. Thus, comprehensive assessment and
management, including evaluation of risk factors for obesity, sarcopenia, and
sarcopenic obesity, should be considered in elderly patients with osteoarthritis
who are scheduled to undergo total knee arthroplasty. In addition, to reduce
the risk of complications after total knee arthroplasty and to promote the
recovery of lower limb function in elderly patients with obesity, sarcopenia,
and sarcopenic obesity, it is necessary to provide long—-term comprehensive

exercise interventions pre operatively until 1 year postoperatively.

Key words: Obesity, Sarcopenia, Sarcopenic obesity, Total knee arthroplasty, Lower limb

Function
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