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Effect of knee orthosis on walking performance in individuals with knee osteoarthritis
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Background: Knee orthosis has been recommended as part of conservative treatment for individuals with knee
osteoarthritis (OA). However, the effects of common types of knee orthosis on function and pain during movement

are still inconclusive.

Objectives: To compare the effect of two types of knee orthosis (knee sleeve and OA knee brace) on walking
variables and knee pain in individuals with mild to moderate severity of knee OA and to determine the association

between knee pain and type of knee orthosis that the participants felt most satisfied with.

Materials and methods: Twenty-four individuals (20 females and 4 males) diagnosed with knee OA participated in
this study. Participants rated the overall knee pain they experienced in the past month, answered the Knee injury
and Osteoarthritis Outcome Score (KOOS) and underwent a 40-meter fast paced walk test in three conditions:
no-orthosis, knee sleeve, and OA knee brace. Walking time (second) and speed (meter/second) to complete the
test were recorded. After each condition, the participants reported the level of pain during walking by a numerical
rating scale (NRS). After completing all the tests, the participants indicated the type of knee orthosis that they felt
most satisfied with. One-way repeated measure analysis of variance and Friedman test were used to compare the
results from the three conditions. Spearman’s rho was used to examine the correlation between level of pain and

the type of knee orthosis that participants chose. The level of significant was set at p<0.05.

Results: Significant differences in walking time and speed were found between the three testing conditions (p<0.05).
A reduction in walking time and an increased walking speed were revealed when either type of knee orthosis was
worn with walking speed in decreasing order as followed: OA knee brace>knee sleeve>no-orthosis condition.
Comparing with no-orthosis, OA knee brace and knee sleeve conditions significantly reduced pain (p<0.01). No
significant difference in level of pain during walking between the two orthosis conditions was found (p=0.33). The
correlation between the overall knee pain in the past month and the type of knee orthosis chosen was not significant
(r=-0.354, p=0.09).

Conclusion: Improvement in walking variables was found in knee OA patients with mild to moderate severity when
either OA knee brace or knee sleeve was worn as compared to not wearing knee orthosis. In addition, both knee
sleeve and OA knee brace aided in the reduction of knee pain during walking.

Journal of Associated Medical Sciences 2017; 50(3): 479-489. Doi: 10.14456/jams.2017.47

Keywords: Knee osteoarthritis, knee orthosis, knee pain, walking speed

Journal of Associated Medical Sciences Vol. 50 No. 3 Septemper 2017 479



UNANLD

oda

H o Qo a v ' s o v 1 IA Qs U o >
NauazandIa: qﬂnsrﬁmiwaLm"Lmun'mm:uﬂ%L‘flumwuaﬂs:naun’mnmLLuuamnﬁmmugm
AMzTBNLEeY agnd lsnany ﬂ'a"l,ajﬁi]’aaﬁ;ﬂﬁuwﬁ‘@ﬁawa"uadqﬂmrﬁm’%mﬁammﬁ@ﬁwuﬁaﬂ@iammmmmmiﬁwmu
WRzaINNTUIAU L AR 114D

Tandszasa: NalSouisunavasadnsaliaiudaidn (knee orthosis) 2 ke fia TlasInatain (knee sleeve)
wazpitadmmilideisniFen (OA knee brace) dadiuiimsduuazaimsthedainvasidnnzdoiimenssauianios
faunans uaziiamanadinisznivzauamIthanusiiavesgunsnhaiudaninnmaiasiinela

TEAUAIBNT: oaaiasnlasumysfedsindulsatamnFonsiwan 24 e (VWA 20 Y LWATIY 4 T8)
W‘ﬁagamn'ﬁﬂmﬁavﬁﬂﬂmm’twﬁaa 1 1EaUNHIWIN AOULLUREUNNY Knee injury and Osteoarthritis Outcome
Score (KOOS) uaz3umInagautdniazszasms 40 was w3 Wawly leun liilagunsnliaiudaiin (no-orthosis)
laguninizfia knee sleeve uazldguniniziia OA knee brace dautinsdnsnda nanlglunsdn Guil) uas
sasu5ImaLdn (WwasAwd) nasanaSaaunsiinlundandonla svmsiasliazuuuszsuanuEuth e M N
@28 Numerical Rating Scale (NRS) %é‘dmma%ﬁyumimaaunnLﬁiauvlm lﬁma'lam"'ml,ﬁanqﬂﬂstﬁl,a%m]”awj'rﬁ
ﬁﬂwalamﬂﬂﬁqﬂ 3Lﬂi’l:ﬁﬂﬂdﬁﬁﬁl,ﬁiamﬂ’a’mLL@]ﬂ@i’mi:Wj’mn@;mT’m one-way repeated measure analysis of variance
WAz Friedman test 3LATZAANURNAUTIZRINII2ALANNLIVLIALELNILABNTAAVES brace AILENG Spearman’s
tho TAuATALNEEAYNIGAGT p<0.05

HANIANET: WuAMBLANdas it dNIsBATeInMaiEMIARLAzEaITINIIARIzAI 3 Taule
MINATAY (p<0.05) FxzIaNMILiUaAaIuazsATISINMsawAnduilald knee orthosis liimfialalasdaisa
madnsasdauanunnliiasfia OA knee brace>knee sleeve>no-orthosis WLAMNLANANBLNIIhEEIAYNIFHR
yasrauanusuthauaeduszwieianly knee orthosis udnsafianudenly no-orthosis (p<0.01) szaUANNIVLIA
YOLAITING knee orthosis 2 Tl liuaneIn (p=0.33) wazes wuaANUFUNUTaNInE S ALszRINaIMILhe
Tugr9idanfiduanuaznisidonsfiauas knee orthosis (r=-0.354, p=0.09)

asduanisd@nm: Q’ﬂ'sU"iTaL’ﬂ"lLﬁa&lﬁﬁmm;mmim"’uLﬁnﬁaﬂﬁamunmoLﬁaldqﬂmrﬁl,a%wﬁamwﬁﬂ OA knee
o A dad A a o a ¢ a o =3 0 € A o

brace Was knee sleeve umLuhmimummumamﬂunumﬂﬂaqﬂﬂimmmaL'm uaﬂmﬂumﬂaqﬂmmmﬁwaL°1n

139117l knee sleeve 138 OA knee brace HHATILANDINITUIATDLYN bW AL A L6 balANGEIIN

Journal of Associated Medical Sciences 2560; 50(3): 479-489. Doi: 10.14456/jams.2017.47

(% 2

adAy: TaiFey alnsolladudaian enmsthairn aavisamsan

9

LN

ﬁa@u”u;jﬁﬁma:ﬁmﬂnﬁau (knee osteoarthritis: OA)
ﬁfﬁﬂmmﬁlumn"fué’uwyufﬁ'ué’@ﬁ'auﬂs:mm{ﬂgaa’mﬁ
st snmsmalusmasvsgansmiugidas 45 Sl
wuquﬂmaa@ﬁﬁmmﬁaLﬂﬂLﬁlauayjﬁfaﬂa: 16.7" uae
’Lu;ﬂ?ﬁﬁmﬂqmﬂﬂd’] 60 Dawld wusouas 12.17 Taya
mesnsulsindlnglud we. 2559 wudijﬁﬁmﬂq 50 Tl

480 Journal of Associated Medical Sciences

'ﬁﬁmmiﬂmmhLLaﬁumsmmmwmﬂ%’dﬁwummqﬂ
maam’;:ﬁa@’]lﬁauagﬁ%ﬂm: 34.5 114 45.6 waziiuuwiliy
WU E]dIiﬂLﬂlllaJ’m%u@ﬂquﬁ R pneTanidion
wulmwam@{m'mﬂinwelmﬂlué'@dmmﬁwiamm%m@i
1.5:1 19 4:1°
Lﬂmmmﬁﬂiumi@LLaﬁ'ﬂmQﬁﬁma:%m’uéau

Iéun mimqummiﬂm MIANANIFNNUTDITORD RS

Vol. 50 No. 3 September 2017



mMIvzaemIaiiuuedlsads m'ﬁ'ﬂmﬁﬁﬂmﬁalﬁmﬁg
RN ERANT IR BABNITINEIUUUNFIUHEIUTZRING
MIINBGIBEN (pharmacological treatment) 3IWNLMTINEN
eom3ldlden  (non pharmacological treatment) vt
89ANIIATDTLAUMIUITNAA99) LTU European League
Against Rheumatism (EULAR), American Rheumatology
of Rheumatology (ACR) Lz Osteoarthritis Research Society
International (OARSI)*® laszyfisnislaaunsnhiasudade
Lﬁimﬂumuﬂﬁuﬂuaqmﬁ'ﬂm;ﬁﬂ'sﬂﬁﬁmmilﬁamaa%@ia

qﬂmtﬁl,a%mﬁiawqaiamh (knee orthosis) Mwnng iy
(physicians) uazuunelaniznelinda (rheumatologists)
LLu:ﬁ’]LLazaaﬂiUﬁ'ﬂﬁﬁﬂ’lUﬁaLﬂhLéaNl"ﬁ/ ldur gunnl
WepTaTilamuIaL (knee sleeve) uazTliadinanaue g
(knee brace)® imMInuauiianauasmMyaula knee orthosis
Fsunnanamsiaauaziinanuaunsnluniines
28378121l¢ Chuang uazAtue® wudwcjﬂmﬁamhlﬁ'au
#ls knee sleeve HnINsIdAfiaduINNNINATELAIY
static Wwaz dynamic balance vt Bryk uazame'
'smmu'j'wgﬂ'aﬂiam'uéawﬁld knee sleeve &NNINLAW
Iedtuannnmsnagaumsiauszes 8 a3 (8-meter walk
test) WLazLIRINIIN@FBY Timed Up and Go test &%
mMIfnsdInaved knee brace (dululufiemadeinn
Richards uazame"? wuindawSouieunumslild knee
brace ‘lfu mM3l& knee brace ﬂ%‘ﬁﬁ@]ﬂ’ﬂﬁumium (hinged
brace) WASTHATILNAWUIING (unloader brace) HWado
myasinwinugafile knee brace wazgLuuuMaan
PR ITREY ﬂﬁﬁﬂmﬁmuwwmulﬁqjﬂmauwama\‘l
knee sleeve 138 knee brace Ligsatnslaotnanits 3969
gramsissuisunelunsdnedeaie nandiRes

3 dl a =
MUTIUINYUNRVD

ANIANEIVEY Kirkley Lazame’
knee sleeve N3 1Uuaz unloader knee brace
rianidalilanizing (custom-made) §1n3iugiae
Tsadaiiay laawui1ng knee sleeve Waz unloader
knee brace Taf liLanadanuluswaNUENINTOMILEL
loun szpzmsfiduldannmmesauidn 6 wifi (six-minute
° QQ: [-%] { a &/ v
walk test) wazdwinzutinlanaunsadudnlanmeluam
30 w1 (30-second stair climbing test) L unloader
knee brace TranaInItaumeyinfanyIvlduInnin
Walfieuny knee sleeve
qﬂnsﬂm’%m]”amhﬁwﬁ@ knee sleeve U8z knee
A o ' o< R A a &
brace d319u1an21d HUrowlagi@aiuisanide
1% & ¢ a o X o o %
mmmqﬂmmmmwwﬂmammammmmaaﬂaﬂ@
‘o o A, o & ' = & A o
Tag/lsisududassisgennunng aendlstiens aiinsnlshoniionis

Journal of Associated Medical Sciences

fnstaduastadasuandnaiivly aavi qﬂmmmdmmw*nﬁ
Q’lﬁﬁ’]Lmzﬁwmnﬁaﬂﬁ’ﬁ?a%%a@hQﬂamaomsﬁiaga
WRuduiaTioRasannsiienda Ussnauiuanms
YI‘]J‘VI'J%’JiimﬂiiuElv\ivl,liﬁ"ﬁ/aﬁiiﬂﬁuﬂ“ﬁ'@ﬁdNa“lladﬂ’]ﬂﬁ
knee sleeve WHUNLU knee brace dan1tanain1suaa
LMY ITuasTo1N Q"‘Sﬁ'ﬂﬁoﬁmmaﬂaﬁﬂm
wWinniisuwavasgunsniiautaiinsiia knee sleeve uaz
knee brace Tiiawiulsndaidnifon (OA knee brace)
danaillumadn sandimadn ussauanuiuiie
mmmﬁumaa;jﬁﬁm’aﬁm"ﬂn?}au URZLN AR UTUWAT
sw’jwszﬁummiﬂmLﬂﬂﬂ”umﬁ@maaqﬂﬂmim‘%uﬁaL°1h
ﬁmmaﬁ'ﬂsﬁawasl,ﬁf[@]ﬂﬁmu@awﬁgmmaamsﬁﬂm
Aofanuuanaspasszazaailtlumaauuazsasiss
matauilaannismaseuidwsnduszozne 40 was
(40-meter fast paced walk test) LazIzaUAMNIILLIA
s2ninglauasldle knee orthosis wazszninaiawly
MInagauild knee orthosis F9TiARHLAZIZALEINNT
ﬂmL°1i"1ﬁm’1ué’uw”uﬁﬁ'umﬁwaaqﬂmfﬁm‘%wﬁamj’]ﬁ
nEATRINELD TN INARELMIGWEI =M 40 WA
Lﬂuwﬁaiuﬂﬁﬁﬂﬂaaummgmmu%é’nmmsﬁdwq@ﬁ'
0ARSI™ ungzthldlfidaUssiiunaansnissnsndniy

'
v

a v oA
NNUNIIICVLVILRBA

2

o a s =2
RAALAZIDNIIANTN

didhaumimasandunguaraadiainguru
luasnawiiod wazdnalnaifss va9InIaLdealng
' 6 a s 6 o 6 o v A
HwlUaaasUssT FUNKT MnuanraaTAe
- ¥
1) wwamouazngsany 50 3 auly
v an o 4 o oA o o A

2) lasumsitaasindulsadawiniendnladnanite
NnAasunndnIzgnuazTamanmivad clinical criteria
of the American College of Rheumatology'® az

3) ANNTBLIITBINIETaReNagiTzaUANTaY
fathunans (mild to moderate severity) 913 K-L classification
grade 2-3"
fRuaLNMTiaaaan Ao

1) dnlaiunyifaduindulindusg wdan 1u lea
Y [ 6 an v 1 o A
Tagunaand liaind dszi@nzgnanvniiaaiaou
Fariiey ToazIwninoy was

2) galdsumaataashiinizmeszuudszan sy
v a A A A A A A
walauazlnadoularainzdadndnianedug fena
dwa@iamwummsnmilﬁuu,az;‘Tﬁlﬁqﬂﬂstﬁm‘%wﬁaL°u"1
Wulszdn

Vol. 50 No. 3 Septemper 2017 481



mummaqﬂﬁjmﬁamwadmsﬁﬂmﬁwmmﬁw
lUsunsy G*Power 3.1.7 lasiunuassiwianmasay
(power) YiNNU 80% 3:AUUBEIATY (alpha level) LN
0.05 UWazIWIAANDINA (effect size) L¥iNNL 0.6 81984310
mMI3AnEUad Kennedy uazamue’ AleTeanudn minimal
level of detectable change f%I self-paced walking time
test vl@T"ummmjm”’saﬂwﬁm%’umsﬁnmﬁﬁ‘hu’m 24 318

qﬂﬂitﬁLﬁ%uLﬁﬂWﬂqd“ﬂ'ﬂL"ﬁﬂ knee sleeve Lz unloading
knee brace (Juuuunsanld (off-the-shelf knee orthosis)
ﬁé’l\if‘fi?amﬂ%mﬁwaauvl,aﬁl,ﬁadmﬂLﬂu’iﬁmsﬁ;@ﬂnﬂﬁw
lufa9iu gunanl knee sleeve fia FUTURO™ Comfort
Lift Knee Support (3M, St. Paul, MN, USA) Qmﬁaﬂl“ﬂu
ﬂwiﬁﬂwwﬁﬁwdSamu"ﬁaga%ummé’*’ﬁmm%ﬂaﬂuaﬂ
Tsswenuianrnnauasndeslnd sunewlias swiaboslna
Lﬂuqﬂmtﬁm’%wﬁaLﬂwﬁLLWﬂﬁéﬁﬁhmﬂm‘hmumnﬁq@lﬁ
nugtheludeununimssuaziuian w.a. 2560 gunsok
OA knee brace Aa FLA OA knee Brace (BSN medical
Inc., Charlotte, NC, USA.) Lﬁaammﬂuqﬂmtﬁm’%ufmm
BRaEWIEERTUATaIFaY il unloading knee
brace {33ELAANYUNG knee orthosis MwanzaunUIEENAS
wdnzme lagiaanidusausunfdsunisniladatamn
wazvhnsmwlaldanmaiasamuduuzsinislagdnant

maau‘%ﬁ'mjwﬁm

APADWNITANE

msﬁnmﬁ"lﬁ%’umsagﬁ'ﬁmﬂﬂmzmmmiﬁﬂﬁsm
ANTATHINFAILWNNTANEN (3R F AMSEC-60EX-017)
Aounsnasey amaaslasudesunsLAsI iU uaw
WadEn33sy umaswululufugennisdnsivisey
Twinfivhmmesay Q’iﬁ'ﬁﬁuﬁﬂ%;ﬂaz«hum”’madmmaw”ﬂs
ldun daug dwein mmau”ﬂsslﬁ“ﬁagal,ﬁmﬁmzﬂ”u
omstretanlessanlugs 1 i@enfiiuuiuazaay
BUURaUnIN Knee injury and Osteoarthritis Outcome
Score (KOOS) atiummnlng™ alszifinarmstaian
LazANIENINIA lUMITnAINTINGN 9 lasanaaaaIRNaNTD
aaunm;j‘ia"'ﬂvlﬁmrﬁvlﬂL“ﬁﬁiﬁ]“ﬁaﬁwmw%aﬁammuﬁﬁaaLﬁaﬂw

miﬁnmﬂﬁﬂLmumﬁﬁmmuf@%ﬂunchmﬁamaLﬁm
lasoaadainaldiunmaseuniadu 3 Faula
léun Lﬁau"l,m"l,aisldqﬂmnim%wﬁanh (no-orthosis) W@y
Léa%vlﬂﬂﬁ@ﬂﬂitﬁm%wﬁlavﬂ’@ﬂ 2 Fouly (knee sleeve uaz
OA knee brace) lagfunnunwinvenddszaunisol
Wuedifiunmaesey anasiaInnneldiunmasey

u q

482  Journal of Associated Medical Sciences

Twdaulanlilagdninhistudaiinidudduusn waidu
U dq’ s =1 tﬂl 1 v
Tayaugu uazldiunmeseudn 2 tauly laonsguls
v ° A & Yo 4
Fo1EFNATINWINATINGI LATUNIINAROULTaW 1Y knee
' £ A 4
sleeve Nt WATANATIVRINATOULIDW MU OA knee brace
1 1 di ¥ 1 6 a U 1
dauluudaziiawlvormadasidlagunsaliaiudaiinam
Lﬁ@mm@ju’ﬁuamqﬁay 15 YWNARBUNNINAFOVITI 81
FNATATUNIINAFOUMILAWSY 1 avdluudaziianly 1ia
%q@nwsﬂ@aaul,wiazﬁauvlm ENENATIZYIZALANNIELLHG
Ty tusidiueng Numerical Rating Scale (NRS 0-10) ANENRUAT
< o ' o A A ' A A
HINNBL19IT0s 5 winnseanninazladernistra wie
mmsﬂma@mﬁosz@?’ummsﬂ’mﬁﬁayjﬁauuﬁ’s nawvinng
Twdowlusaly® Sk A
nagauluIanluda AERRINITNARAUNTLAUAT
nm?auvb’n Q”iﬁ?’ﬂaaumuﬁmﬁmaaqﬂmtﬁl,a%u*’ﬁamhﬁ
mmaﬂmﬁmwﬁawa%@iamﬂﬁ@umnﬁq@
e Mee o & X oA .
EINAT IATUATUAsa9nt I laLFarNaula
v o A9 1 A = ° @ v
sunsuazvaenlunladuidulszdn onsavaslasy
MINARAUMILAWIIIZHZNNY 40 LUAT (40-meter fast paced
walk test) 31%2% 1 @39 (Figure 1) LTUMINaRaULBNII
WEUANEI 10 ey lUnautdusiuwin 4 seu™ Q’ifﬁ'y
a & A A a A A o
WwIsuNwINagoulasfaununUFURNISGwNa vl
\slaulTudn (0 1aT) LAsIFUAU® (10 A7) Tdananaing
RINNIDNBIAW A DEITAAN wazinTe 9 b lwiaudaw
ﬁ@hmei,qn'auﬁuﬁm’%uﬁmmmé’wiaLﬁuﬁuq@Lﬂmzm
2 a3 ﬁaumimaam‘%aQ"‘Sﬁ‘i’ﬂﬁmLﬁum@m%@mnﬁu
wazlwanssrNastoNunaINS1UnGattey 2 Jau
Warnmsnasauass ;ﬁﬁ?’ﬂaanﬁwé’alﬁmmauyﬂnﬁuﬁ’s
ﬁsﬁmazmﬂaa@n”ﬂmvl&i’id %gu@”’mﬁ'uﬁaumm LR
LAUIUANLFUNNIDENIGBLIR Q‘"Eﬁ?'m%wﬂ’m?'unmﬂmﬁu
Lﬁammaﬁ'ﬂnﬁummmumﬂﬁﬁ;m‘%m’mmzﬂ@wq@
a Qs 4 v U U & = ]
WIRNIIULIANT L1919l aT 191 T I0 8 FNATHIN
Lmumﬂﬁnﬁuﬁuq@LﬁaLﬁummwzma 401993 lagyTula)
Tuinnanlsidudaunse™ AATpiindauLlIMImasey
launszozannlsidn Guf) wasduimaasusinaan
(WATAWN) IMNTLZNWAITAILLIA BIRIFNATENNNT
o A ) A Ay v ° % e v o =R A
Ifiasastrnduiltidudszild langisoiufinsfiaves
LATDITIVLAWLT
FITpwidanudefialun1iiadn (test-retest
reliability) 289a3uUINTLanlueIaaNATIUIN 5 an
d’. di q/ni 6 v = a
nguNNeTaRnlszadidniunsnm Tagaasnas
LmesausoLLINUazMINARaLTN IAUETINMND 1 T
wuiwmmwml,%aﬁa“nawT’JLLﬂSﬂﬂiLﬁuagiuszﬁugd&JWﬂ
(Intraclass correlation coefficient; ICC3 4=0.946, p=0.002,
95%CI =0.578-0.994)

Vol. 50 No. 3 September 2017



# Y
il = S i
..--.lI- e - 2
BN R a R 5 .

ity

a B = . E. r i

Sl iy

Figure 1 A 40-meter fast paced walk test
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Figure 2 Time score of 40-meter fast paced walk test (meantSD)
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Figure 3 Pain score during 40-meter fast paced walk test (meanSD)
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