Cross-cultural adaptation of Knee Injury and Osteoarthritis Outcome Score (KOOS):
Assessment of Reliability, validity and responsiveness of the Greek version in patients
with Total Knee Replacement
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OBJECTIVES:
The aim of this study was to assess the validity, reliability and responsiveness of the
developed Greek version of the KOOS in total knee replacement (TKR) patients.

METHODS:

For the translation procedure, guidelines for cross—cultural adaptation were followed
(Beaton et al, 2000). KOOS was translated into Greek independently by 3 Greek native raters
(2 physiotherapists with > 5 years of clinical musculoskeletal experience and one Orthopedic
surgeon).The 3 raters had a meeting where all translations were discussed and a consensus
was achieved to a preliminary (synthesis) version. This version was utilized for a back-
translation (Greek to English) by another rater, an English native professional translator who
had no prior knowledge of the KOOS. The synthesis and back translation were discussed in a
second meeting and a consensus on a prefinal Greek version of KOOS was reached. This
prefinal version was tested in a pilot study. It was administered to 10 total knee replacement
(TKR) patients with variable educational levels, to confirm the comprehensibility and syntax of
all questions. Following the pilot, a final meeting was organized, where all raters discussed
the comments made by the patients within the pilot. There were only two points of discussion
regarding a) question P4 & P5, the translation and comprehension of full flexion and
extension by patients b) the translation of the word «extreme» , the 5th point of the Likert-
scale in questions S6-Q4. Thus, following this meeting the final version of Greek KOOS
questionnaire was developed.

Validation procedure:

For exploring validity, reliability and responsiveness of KOOS Greek version, 51 consecutive
TKR patients (mean age 72.2+7.2 years, 39 women) within the University Hospital of Patras,
Greece participated in the study. KOOS’s psychometric properties were evaluated according
to the COSMIN checklist.

Preoperative clinical status and postoperative outcomes at 2 occasions (at discharge and 10-
12 days postoperatively) were evaluated using the Greek versions of the KOOS, KOS-ADL,
and SF-12 Health Survey. Psychometric properties of both Greek versions of KOS-ADL and
SF-12 have been previously tested and have been found satisfactory (Roos et al, 1998,
Goncalves et al, 2009). All questionnaires were administered by one orthopedic surgeon.
Questionnaires were self-filled.

For the analysis, criterion-related validity was evaluated by Pearson’s correlation. Internal
consistency by Cronbach's alpha; Reliability, by intra-class correlation coefficient (ICC).The
SEM was calculated on the basis of the error variance, whereas responsiveness was
calculated by effect size, standardized response mean (SRM) and by relating the smallest
detectable change (SDC) with the minimal important difference (MIC).

RESULTS:

Internal consistency: Internal consistency was excellent with Cronbach’s a being 0.801
preoperatively, and 0.920 at discharge and at 2 weeks after TKR. Chronbach’s a for the 5
subscales of KOOS was found 0.785 preoperatively, 0.822 at discharge and 0.781 at 2
weeks.




Test —retest reliability: ICC.greement (A-1) was used. KOOS’s score on reliability was very
good (ICC= 0,746, 95% CI=-0.07-0.910) measured between the 2 post-operative occasions.
KOOS'’s reliability for the 5 subscales of the questionnaire post-operatively was also very
good (ICC=0.707, 95% CI1=0.489-0.834).

Measurement error: The SEM was found 5.027.

Criterion-related Validity: A strong correlation was observed between KOOS score pre-
operatively and KOS-ADL (r=0.766), and moderate with SF-12 (Pearson’s r being 0.535 for
the physical and 0.419 for the mental subscale). Post-operatively at discharge, correlations
with KOS-ADL were weaker with r= 0.43. Correlations with SF-12 physical was weak (r=
0.372) and there was no correlation with SF-mental (r=0.044). Similar correlations were found
at 2 weeks postoperatively, with r= 0.43 for KOS-ADL and r=0.333 for SF-physical and no
correlation with SF-mental (r=0.023).

Construct validity: Preoperatively weak correlations were found between KOOS pain
subscale and SF-12 physical (r=0.34), SF-mental (r=0.23), and KOS-ADL (r=0.439).
Moderate correlations were found between KOOS Function, daily living subscale and SF-12
physical r=.0509, and strong correlations were found between KOOS Function, daily living
and Quality of life subscales with KOS-ADL (r being 0.778 and 0.771, respectively).

At discharge, fair correlations were observed between KOOS quality of life subscale and
KOS-ADL (r=0.414), and KOOS symptoms subscale and KOS-ADL (r=0.473).

Fair correlations were also found at 2 weeks after TKR between KOOS quality of life subscale
and KOS-ADL (r=0.442) and KOOS Function, daily living and KOS-ADL (r=0.455).

Responsiveness:

Effect size after TKR was considered medium (0.468). The SRM was found as 0,407 and the
SDC (%) was 6,214 at individual level, where 10 has been considered as a clinically
meaningful minimal improvement in KOOS score between measurements (Roos, 2003).

No Floor and ceiling effects were observed.

CONCLUSION:

The Greek version of the KOOS, when tested across TKR patients was found to be an easy,
practical, comprehensible and appropriate self-reported knee-specific measure with
acceptable psychometric properties (validity, reliability and responsiveness). It is therefore,
recommended for usage in future research, clinical trials and clinical practice.

For information regarding the Greek version of KOOS, please contact:

Maria Moutzouri PT, MSc, MMACP, Ph D candidate Queen Margaret University, UK
Lecturer in Physiotherapy

Technological Educational Institute (TEI) of Patras Aigion, Greece

Email: moutzouri_marie@yahoo.com
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KOOS EPQTHMATOAOI'IO TONATOZ

Znuepiviy Huepounvia: / / Huepounvia Mévvnong: / /

Ovoua:

OAHrIIEZ: Auté 1o epwtnuatoldyio {ntd Tn SiIKA oag dmmown yia 1o yévard cag. Ol
TTANPOYOPIEG auTéG Ba pag BonBrioouv va KataypAWouue TTWG aloBAVEDTE yia TO yovato
00G Kal TTO00 KAAG UTTOPEITE va EKTEAEITE TIG oUVNOIOPEVEG 0OG OPAOTNPIOTNTES. ATTAVTHOTE
KABe €pwTNON ONUEIWVOVTAG TO KATAAANAO KOUTAKI, HOVO £va KOUTAKI yia KABe epwTtnon.
Av dev gioTe BERaIOG/N yia TO TTWG Ba ATTAVTHOETE Wia €pWTNON, TTAPAKAAOUUE dWOTE TV
KaAUTEPN duVATH ATTAVTNOT) TTOU UTTOPEITE.

ZUPTTITWHOTO
ATTIQVTAOTE O€ QUTEG TIG EPWTACEIG OKETTTOPEVOI TA CUNTITWHATA TOU YOVOTOG 0OG KATA TN
dldpkela TNG TeAeuTaiag eBdopadag.

S1. 'Eyxete npn&po 6710 yo6vaTo coc;

[Toté Erhvio Mepkég popég Xoyva [Tavtote
) O () O ()
S2. NowwOete Tpilpo, okovTE «KMK» 1 Kamowv driio 00pvPo otav 10 YOVUTO OOC
Kiveiton;
[Tot¢ Xrdvio Mepucéc popég Xuyvé [Tavtote
a . a O a

S3. To y6vatdé cog mavetor ] PTAOKAPEL OTAV KIVEITAL;

[oté Yrivia Mepikég popég Xoyva [Tévtote
O ) O ) O
S4. Mropeite vo TEVTAOETE TO YOVATO GOC TANPOS;
[Tavrote Xoyva Mepucéc popég Xrdvio [Toté
O ) O ) O
S5. Mropeite vo Aoyicete 10 YOvOTO o0g TANPOG;
[Tavrote Xoyva Mepucéc popég Xrdvio [Toté
O a O a O
Avokapyia

Ot mopoakdTo epmTNCELS 0Popovy 6To peEyedog g apbpikng dvokapyiog mov £xete acbaviel oto
yovatd ocag kotd T Odpkewn TG Terevtaiog efdopddac. Avokapyio eivor pio aicOnon
TEPLOPIGHOD 1| PpaddTNTOG GTNV TPOSTADELD TOV KAVETE Y10l VO KIVIGETE TO YOVATO GOGC.

S6. I1660 évtovn gival | SVCKAUYIO 6TO YOVATO GAG OTAV TPOTOELTIVATE TO TPOI;

KaBorov ‘Hma Métpua "Evtovn Axpaio
) O () O ()

S7. Iéco évrovn givor n dvokapyio o610 YOvoTd c0c 0@oV koBicere, Eomi®oere 1
EexovpaoTeite apydTeEPE néGA TNV NUEPA;
Kaboiov ‘Hma Métpla ‘Evtovn Axpaia
O O O O O
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Moévog
P1. 1660 cvyvé a160dvecte TOVO 6TO YOVATO;
[oté Mnviaia EBSopadiaia Kabnuepva [évta

O a O a O

Méoo tmoévo aicbavenkate oTo yévaTo TNV TeAguTtaia gOOpAda KaTd Tn dIdpKEId TWV
TTAPAKATW dPACTNPIOTATWY;

P2. Tvpvavtoag / Xtpifovtag mave 610 YOvVOTO

Kaboiov 'Hmo Métpro "Evtovo Axpaio
O ) O ) O
P3. Tevidvovtog mAnpmg To YOVaTO
KaB6Aiov "Hmo Métplo "Evtovo Axpaio
O ) O ) O
P4. Avyilovtog TAnpwg to YOvVaTOo
KaB6riov "Hmo Métplo "Evtovo Axpaio
O ) O ) O
PS. Tleprat@vtag o eninedn empavela
KaB6riov "Hmo Métplo "Evtovo Axpaio
O ) O ) O
P6. AveBaivovtag ko Kotefaivoviog oKaAeg
Kaboiov 'Hmio Métpio "Evtovo Axpaio
O ) O ) O
P7. Tn voyta oto kpefatt
Kaborov 'Hmio Métpio "Evtovo Axpaio
O a O a O
P8. Kabiotog/m 1 Eamhopévoc/m
Kaborov "Hmo Métpro "Evtovo Axpaio
O ) O ) O
P9. Xe 6pOuo otdion
Kaborov "Hmo Métpro "Evtovo Axpaio
O ) O ) O

Agitoupyia, KaBnuepivoTnTA

O1 TTapaKATW EPWTACEIS APopPoUV OTNV CWHATIKA oag AsiToupyia. Me autd evvooupe Tnv
IKAVOTNTA OAG VA KIVEIOTE Kal va YPOVTICETE TOV £QUTO 0aG. [Na KABE pia atrd TIG TTAPAKATW
dpacTNPIOTNTEG TTAPAKOAOUME ava@EPETE TO PBABUO OUOKOAIOG TTOU EXETE VIWOEI TNV
TeAguTaia eBdopada AGyw Tou yOvVaTOG 0OG.

Al. Katepaivovtag ordreg

Kaboiov ‘Hma Métpua "Evtovn Axpaio
) O () O ()

A2. AvePaivovtog okdieg

Kaborov ‘Hma Métpla ‘Evtovn Axpaia
O O O O O



Knee injury and Osteoarthritis Outcome Score (KOOS), Greek version LK1.0. October 2012.

MNa ka&Be pia ammd TG TTAPAKATW OPACTNPIOTATEG TTAPOKAAOUUE AVOQPEPETE TO PaBud
OUOKOAIaG TTou €xeTe VIWoel TRV TEAgUTaia EBSopada AOyw Tou yovaTdg 0aG.

A3.’Eyepon and kdbiopa
Kaf6Aov ‘Hma Métpua "‘Evtovn Axpaio
O O ] ] O

A4. Opbrog/a

Kaborov ‘Hma Métpua ‘Evtovn Axpaoia
O O O O O
AS. Zx0Bovtog 610 TATOU / TEVOVTOG £VOL OVTIKEILEVO
KaBdAiov "Hmo Métpua "Evtovn Axpoia
O O O O O
A6. Tlepratmvtog oe eMmedN EMPAVELN
KaBdriov "Hmo Métpua "Evtovn Axpoia
O O O O O
A7. Mnaivovtog / Byaivovtog omd 1o avtokivnto
Kaborov ‘Hma Métpla ‘Evtovn Axpaia
O O O O O
A8. TInyaivovtag yio yovia
Kaborov "Hma Métpla "Evtovn Axpoia
O O O O O
A9. Dopmvrtag KAAToeG KAOAGOV
Kaborov ‘Hma Métpla ‘Evtovn Axpaia
O O O O O
A10. 'Eyepon amd to kpePatt
Kaborov "Hma Métpla "Evtovn Axpoia
O O O O O
All. Byélovtag kéAtoes/ KoAcOV
Kaborov "Hma Métpla "Evtovn Axpoio
O O O O O
Al2. Eamidvovtog oto kpePatt (yopiopa otnv GAAN mhevpd, datnpnomn g B€ong Tov Yo vatog)
Kaborov ‘Hma Métpla ‘Evtovn Axpaia
O O O O O

A13. Mnaivovtag / Byaivovtag amd To pmdvio

Kaborov "Hma Métpla "Evtovn Axpaio
) () O O ()
Al4. Kabopévog/ n
Kabolov "Hma Métpla ‘Evtovn Axpaio
) () O O ()

A15. Kaboua / €yepon amd TV TOLOAETA

Kaborov ‘Hmao Métpua "Evtovn Axpaio
O O a a O
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MNa k&Be pia a1md TIC TTAPAKATW OPACTNPIOTNTEC TTAPOAKAAOUUE QAVOQPEPETE TO PaBud
OUOKOAIaG TToU £XETE VIWOEI TNV TEAEUTAia EBBopada AOyw Tou yovaTdg oag.

A16. Bapiéc owuokés epyacieg (petaxivnon Papéwv Koutidv, Tpiyipo Tatoudtov, KAT)

Kaboiov "Hma Métpla ‘Evtovn Axpaoia
O O O O O
A17. Ehagpég oklakég epyaocies (payeipepa, EEoKOVIGUO KAT)
Kaborov 'Hma Métpua "Evtovn Axpaio
O O O O O

Agitoupyia, aOAnTIopN6G Kal dpaocTNPIOTNTEG YUXAYWYiaG

OL MapakaTw EpWINOELS apopoUV OTN CWHATLKA 0o Aettoupyia otav siote evepyol og unAotepo
eninedo. AMAVTNOTE OTIG EPWTNOELS OKEMTOMEVOL TIOLO BaBuo SuoKoAlag AVTIUETWTTIOOTE KATA TN
Slapkela ¢ tedeutaiag efdouadag Adyw Tou yovatog ooc.

SP1. BaBu kabiopa

Koaf6Aov "Hmo Mérpro "Evtovo Axpaio
O O O O O
SP2. Tpé&uo
Kaborov 'Hmo Métpro "Evtovo Axpaio
O O O O O
SP3. Kévovtog dAipota
Kab6iov "Hmo Métpro "Evtovo Axpaio
O O O O O
SP4. Ztpifovtag / mPotapovrog Téve 6TO TPAVUATIGUEVO YOVOTO GOG
Kabdorov 'Hmo Métpro "Evtovo Axpaio
O O O O O

SP5. TINovartilovrag

Kab6iov "Hmo Métpro "Evtovo Axpaio
) ) O O )

Nowotnta Zwng

Ql. [T6co cvyva cag amacyoAiel To TPOPANLO OTO YOVATO GOGC;
[oté Mnviaia EBdopadiaia Koabnuepva [Mévta
] O O O O

Q2. 'Exete aAAdEel Tov TpOTO (ONG GOG Y10 VO AmoQUYETE EMIKIVOVVEG OPUCTNPLOTNTES Y10 TO YOVATO
ooG;
KaB6iov Atyo Apketd [ToAv OLOKANPOTIKA
() a () a ()

Q3. 1660 mpoPAnuoatilecte pe TNV EALEWYT EUTIGTOGVVIG GTO YOVATO GOGC;

Kabdorov Afyo Apxetd ‘Evtova [Mapa ToAD
O a O O O
Q4. Xe yevikég YpoppES, oo dSuoKoAMa avTileTomileTe pe To YOVOTO 600G
Kaborov 'Hma Métpua ‘Evtovn Axpaio
O a O O O

Z0g EUXAPLOTOUE TTOAU TTOU CUMMANPWOATE OAEG TIG EPWTNOELG OE AUTO TO EPWTNUATOAOYLO
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