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The Research of Pain and Functional Disability
Assessment Scales for Knee Joint Disease

Jung Chan-yung, Kim Eun-jung, Hwang Min-seop, Cho Hyun-seok, Kim Kyung-ho,
Lee Seung-deok and Kim Kap-sung

Department of Acupuncture & Moxibustion, Graduate School of Oriental Medicine,
Dongguk Unive-Seoul

Objectives : The knee pain is the main reason of getting acupuncture treatment. In order to have
confidence in the results of a study, it is necessary to establish that questionnaire is both valid and
reliable in questionnaire related study. The aim of this study was to review the instruments that are

currently in sue for assessing the knee joint.

Methods : A literature study was performed to choose appropriate scales for assessment for pain and
the function of the knee. Theoretically based scales were selected for review. Therefore, 18 scales for knee
and 9 scale for pain were reviewed. the status of scales involved in knee treatment of acupuncture
throughout several countries was evaluated.

Results & Conclusion : Lysholm Knee Scoring Scale, Cincinnati knee rating system(CKRS) are
adequate for ligament injury in knee. International Knee Documentation Committee scoring system(IKDC)
may become a publication requirement for journals in view of the international standing of the committee.
The available outcome measure for use in osteoarthritis are Western Ontario and McMaster Universities
Osteoarthritis Index(WOMAC), Lequesne Functional Severity Index(LFI) and Knee Injury and Osteoarthritis
Outcome Score(KOOS), and in rheumatoid arthritis are McMaster-Toronto Arthritis patient function
preference questionnaire(MMACTAR), Quality of Life-Rheumatoid Arthritis Scale(QoL-RA Scale). Visual
analog scale(VAS), verbal rating scale(VRS) are commonly used for the standard pain scale. For long term
follow-up study The Medical Outcomes Study Short Form-36(SF-36), Arthritis Impact Measurement
Scales(AIMS), Health Assessment Questionnaire(HAQ) should be included. Each measurement has its own
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H
composition and characteristics. Their validity, reliability, responsiveness and practical characteristics were
already evaluated. We found 20 domestic and 28 overseas papers about knee treatment using acupuncture
assessed with knee scales.

Key words : knee, assessment scale, evaluation; outcome measure, acupuncture clinical trial
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Table 1. Summary of Arthritis Impact Measurement Scales 2

Scale Item Raw score range Normalization
Mobility level 1~5 5~25 (§-5) x 5
Walking and bending 6~10 5~25 (5-5) x 5
Hand and finger function 11~15 5~25 (5-5) x 5
Arm function 16~20 5~25 (55 x 5
Self care 21~24 4~20 (S-4) x 625
Household tasks 25~28 4~20 (S-4) x 625
Social activities 29~33 5~25 (5-5) x 5
Support from family & friends 34~37 4~20 (5-4) x 625
Arthritis pain 38~42 5~25 (5-5) x 5
Work -n e SR
Level of tension 48~52 5~25 (55 x 5
Mood 53~57 5~25 (55 x 5
Satisfaction 58 12-60 (5-12) x 209
Attributable to arthritis 59 Categorical Not applicable
Improvement 60 Categorical Not applicable
Health perceptions 61~65 1~4 (5-1) x 3.34
Arthritis impact 66 1~5 (5-1) x 25
Type and duration of arthritis 67~68 Categorical Not applicable
Medication usage 69 Categorical Not applicable
Comorbidity 70~72 Categorical Not applicable
Demographics 73~78 Categorical Not applicable

* 1 Added raw score of recoded values.
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Table 2. Summary of HAQ Disability Index

Catego Companion AIDS OR
sty DEVICES item
Dressing & Devices used for. dressing
oomin (button hook, zipper pull, long
£ g handled shoe horn etc.)
Arising Built up or special chair
Eating Built up or special utensils
Walking Cane walker, crutches
Hygiene Raised toilet seat, bathtub seat,
e bathtub bar
Long Handled appliances in
Reach bathroom
Grip Long handled appliances for reach
Common daily |Jar opener
activities (for jars previously opened)
Visual analog
pain scale
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Table 3. Summary of Western Ontario and
McMaster Universities Osteoarthritis Index
Subscale

Pain walking, pain on stairs, night
pain, sitting pain, standing pain

Scale(point)

Pain(20)

Stiffness(8) | morning, day

Going down stairs, going up stairs,
arising from sitting, standing, bend-
ing, walking on flat ground, getting
Physical in and out of a car, shopping, put on
function(68) |socks, arising from bed, taking off
socks, lying down, getting in and out
of bath, sitting, getting on and off
the toilet, heavy chores, light chores

Total(96)
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Table 4. Summary of Lequesne Functional Severity
Index

Scale(point) Subscale(point)
Pain or Nocturnal pain(0-2). Morning stiffness
discomfort | (0-2). Standing position(0-1). Walking

0-8) (0-2). Getting up from a seat(0-1)

Unlimited(0). More than 1km but
Maximum limited(1). 1km(2). 500~900m(3).
distance 300~500m(4). 100~300m(5). Less than
walked(0~8) | 100m(6). Walking one crutch(+1).
Walking two crutches(+2)

Ascend stairs(0-2). Go down stairs
(0-2). Squatting(0-2). Walk uneven
ground(0-2). Shooting pain & sudden
weakness(0-2)

Activities of
daily
living(0-10)

Total(26)

14> : extremely severe. 11-13 : very severe.
8-10 : severe. 5-7 : moderate. 1-4 : mild. 0 : none
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(2) Lysholm Knee Scoring Scale
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Table 5. Summary of Lysholm Knee Scoring Scale

(1985)
Scale Point
Limp 5
Support 5
Locking 15
Instability 25
Pain 25
Swelling 10
Stairs 10
Squatting 5
Total 100

(3) International knee documentation
committee scoring system
S A &4 @3t H71 international knee
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documentation committee scoring system(]s} IKDC)
T 1987 European society for knee surgery and
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A2 A& AS A7 Feklde, 1998
Irrgang™ol 23] IKDC form Fol4 F34 <74
Bt o] AsHozZN ool sl HIPHoR
2te] i ek IKDCE % 6744 form & -4 5
W ol FEAEH %2l (demographic form), A7}

o

¥°,
By
®

%Al (current health assessment form), 5374 <3
A H7}¥A (subjective knee evaluation form), €3
A A %A (knee history form), &|oFEg A
ok 2 (surgical documentation form), £¥4 Ax %A
(knee examination form)°] E} Zrzko] AL Y
Ho g AREE Sl Hol Qlom A A
QItrEd A2 deHo Rt FAAH S@d o
7 A e d ARG S AR A SRS

sof sl

(4) The knee society clinical rating system
The knee society clinical rating system(o]a}
AKS)S American knee societyoll Al AAg <24
o AR BAVSe HEE Yehe Axa?
Sz QoA ER4de As H -+

v d FEdo)a AAHoR nwg
g]

4> oz

Aol A % - Arke %4—;_— ngal) A
AKS®] AH§E F3ai9r,
AKSE 5%, 44, 1 $5uez T4E &

B4 H7Hknee assessment)?t B3 A, A o2
W72 4% 7153 7Hfunction score)® 0]
ZZ] 011—4_49,50)
A7t =555 €349 4
Et] ) 79 ]. 54 7&
S Slol & AEHo] a, == &4
BeorgAy

B9 -5, -2

=
~

oxl My ot 2



£ oujg 715 457 10099 Ae 9A 8
AR AR glol waol s, ARl vire

W 2w o= 5 98 e,
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(5) Cincinnati knee rating system

198413 Noyes 5°"0] 7H23t Noyes scale& ¥
A AFel ) (anterior cruciate ligament) <4 $HA+2
7¥al7] flate] Y T EEeES el
THAQl H7PES W AR o] 7HA] PR A
Ho] A5 vk 2 % Cincinnati sportsmedicine
center?} deaconess hospital in Cincinnati Ohio®l A
7B Cincinnati knee rating system(©]3} CKRS)©]
Fo] ALt

CKRS+ 19849 Hzx /N Alel+ He=A &
JEH R AFEE R, 1990 WA E CKRS+=
Barber-Westin 5o 2|3 AZ% - E}g% - 7
gk 5ol o] FofAHA BTt o4 e %
o2 wolEoA A ) 19849 versionol A=
B 715 5 2%l el ELHOE FRate] B}
Ao 19909 versionol = 71 Eﬁ‘r e i
UGG E o] Hrbelelal, &5 9ol
ZtE R om, 1 9o ﬂ?‘é AA A
A T EFAA SFAY 7Y
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(1) The medical outcomes study short
Form-36
The Medical Outcomes Study Short Form-36(¢]
3} SF-36)2 Medical Outcomes Study(MOS)ol| A
o, A9, 2 A59 AdE dukH ANEE =4
37] 918 e Aoz¥ 19929 Sherbourne Cathy
D, Ware John Edl 93] #ts At Aol o8
Ao gis ddstr] s upHA o HAF S
S Holxl dwkele] A Adejnt ofuzt g
AHE9] A7 ek 4o A(Quality of Life, QoL)<
H7kehs dlel= o] il gith. PROQOLIDe] €| }
W 200738 VEo R Rl 2 HgEon,
e 7T WA Hel wel wel s, Koh
NE RS Bl A5E g &

% A A7
2 A% wro] ohjet A
o 197 - Qe A

30,
=
v

=
Ag A T A7 28 58 B 3 Ao ofd
AgbAQl A% g ST £ de 9 SA4E
TFolt}, wpehA dukt T 5T AR B aEA
t, A AW RES vasAu, g A8
% A7 o] 58 A7 wusAY, EE A4S A

AR o), AAA o B2, QA A%, A4
A%, AN A%, ABA T, 2o grle W
SO

2 2 (physical component)9} 7}
131, AAA A - A7 F 7HA

s
Z~(mental component)$} 73 o]

9417
Aol slom, 29 - 9w 47 A7 75
A 7P e F zdl o sloja

o) B B4 A7) /19, A4 AL, A3 2

Hi 92 AFEHE &3 AT Ao 7hssid, Aw
2d QAR oF 5t o|ffolth. © QIEI WA
ol o] FolAEE stofoF F
< 477 AHE 3
H 177 AHE 3
7ha)®. Bato] ojdk S-S 2-6point Likert ScaleQ]
Tregds 5 AdstAY ol(YES)/ oY 2.(NO
gt Ao o] qdth Hee OJX']T(I‘&W
score) & HBHAIA o7& 0~100] HLfoll om,
Ap7b & E A% AEHr e et 255
A

JeE olnl g,

(2) Baumgaertner nine—point scale
Baumgaertner 5o ]3] AAE S7A 7]
7 uc}tgoi 2314 9] 55, =
SEE 7} gEEE 0~3(3

DoR B4 E f&é 1

ol

07 >

22
L

g

X

lo

(ol

N

RS

=5 Aol
$-F=(excellent), 6~8% o™ %3 (good), 4~574°]
™ T A(fair), 0~3% o™ EF(failure) 0.2 FA 3}
(Table 7).
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o ox £ g L o

l:O[A

£ vlwgtes

e 7eH7E s WOMAC

(79), Lysholm score(6¥)7} 7} th&= 1o, 1
¢] LFI, CKRS %ol AHg=%lal, 23 H7eT2A
VAS, Baumgaertner nine-point scale 5-©] B340
2 Ae AT, FEAe] AukAel gl Aol o 3
77} o] FojX d7 2#o] E33tk(Table 6).

Table 6. Papers about Knee Treatment using Acupuncture assessed with Knee Scales, Domestic

Outcome measure

Stud Disease - ifi
v Knee-specific QoL Pain scale ROM etc.
scale
4l 2008 | OA WOMAC VAS
VAS, Korean
7 2008 | OA KWOMAC SEF-36 |Pain Assess- Baumgaertner nine-point scale
ment Card
WOMAC SF-36
)
H 2007 | OA LET KHAQ VAS
Bk 2006 | OA Lysholm score Baumgaertner nine-point scale
o} 2006 | OA WOMAC
7 2006 | OA WOMAC VAS O |DITI, local tenperature, PPT
A 2004 | OA VAS
1l 2004 | OA Lysholm score VAS Baumgaertner nine—point scale
- Septic arthritis
i
3+ 2004 of knee & OA WOMAC VAS O |ESR, CRP
- WOMAC
7 2004 | OA LT VAS
% 2003 PCL complete Lysholm score
njury
Baumgaertner nine-point scale
o] 2003 | OA improvement degree of the
grade of clinical symptoms
Meniscus horn . . .
tear. OA pain—degree questionnaire
oF ) . .
& 2002| ACL partial tear questionnaire
PCL partial tear —patient satisfaction
& 2002 | OA VNRS Baumgaertner nine—point scale
DITI
7 2002 | OA Lysholm scale O |DITI
Meniscus, ACL
)\] y )
A 2002 PCL partial tear VAS (0]
2} 2001 | OA Lysholm scale VNRS Baumgaertner nine—point scale
3} 2001 |OA Lysholm scale Questionnaire-patient
satisfaction
2 92000 Merotraumatlc CKRS
injury of knee
7 1999 | OA DITI, effect score
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Table 7. Papers

about Knee Treatment using Acupuncture assessed with Knee Scales Overseas

Outcome measure

Stud Di - ifi
o sease [ Kneesspecific | o 1 pis scale | ROM Etc.
scale
Itoh K 2008 OA WOMAC VAS
Weiner DK 2007 |OA WOMAC- WOMAC- SPPB
function pain
After total knee .
Tsang RC 2007 arthroplasty NRS O |Timed up-and-go test
Function
Foster NE 2007 |OA W.OMAC pain intensity
pain .
unpleasantness of pain
Williamson L 50m timed walk
2007 OA OKS duration of hospital stay
50-foot walking time
;i)%l;[k“ra“ M oa WOMAC  |NHP |pVAS KC
MTS
Usichenko TI After knee
2007 surgery VAS
Witt CM 2006 OA WOMAC SF-36
Scharf HP 2006 | OA WOMAC SF-12 Global patient assessment
von Korff score
Linde K, 2006 OA WOMAC SF-36 |NRS Pain Disability Index
Witt C 2005 OA WOMAC
Berman BM WOMAC-— WOMAC-— Patient global assessment
OA . SF-36 . 6-minute walk distance
2004 function pain
self-reports of adverse events
Vas ] 2004 OA WOMAC  |PQLC |VAS Dosage of diclofenac taken
during treatment
Self-complete questionnaires
- knee-related pain
- movement and function
- pain intensity and affect
Older adults - main functional problem
Hay E 2004 with knee pain - illness perceptions
- self-efficacy
- trXtment preference and
expectations
- general health and QoL
Tukmachi E 2004 | OA WOMAC VAS
Huang MH 2000 |OA LFI VAS
Ng MM 2003 OA NRS O |TUGT
Brinkhaus B
2003 OA WOMAC VAS
Idiopathic One leg vertical jump
Naslund J 2002 |anterior knee VAS functional score
pain skin temperature
Tillu A 2002 |OA HSS score VAS Time to walk 50 metres

time to climb 20 steps
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WOMAC Amount of paracetamol taken/
Sangdee C 2002 OA LFI VAS week, 50 feet-walk time
Pain relief score
Kwon YB 2001 |OA - four subjective grades
IRT
. Time taken to walk 50meters
Tillu A-2001 OA HSS VAS time taken to climb 20 steps
. WOMAC
Singh BB 2001 |OA LTI
Pain at rest
Yurtkuran M OA 0 stiffness . '
1999 50 foot walking time
quadriceps muscle strength
Patellofemoral Stairs—Hopple test
Jensen R 1999 pain syndrome CKRS VAS Quadriceps atrophy exam
After knee
Gupta S 1999 arthroscopy VAS
Berman 0BM OA WOMAC
1999 LFI

QoL : qality of life questionnaore. ROM : range of motion. OA : osteoarthritis. WOMAC index : Western Ontario and
McMaster Universities arthritis index. VAS : visual analog scale. KHAQ : Korean-health assessment questionnaire. DITT :
digital infrared thermal imaging. PPT : pressure pain threshold. PCL : posterior cruciate ligament. ACL : anterior cruciate
ligament. VNRS : verbal numerical rating scale. CKRS : Cincinnati knee rating system. SPPB : short physical performance
battery. OKS : Oxford knee score questionnaire. pVAS : pain on movement. KC @ knee circumference. MTS : medial
tenderness score. NHP : Nottingham health profile. SF-36 : medical outcomes study short form-36. NRS : numerical rating
scales. PQLC : profile of quality of life in the chronically ill. TUGT : timed up-and-Go test score. HSS : hospital for

special surgery knee score. LFI :
Cincinnati knee rating system.

<34 B2 patellofemoral pain syndromes thAko
2 3t HAA® e HdIAE T Aldste] A8
A5l gas Hugrtegith SHde] 7eHrtE
3 < 7P wol ARgsisla, 1 ¢
LFI, HSS, CKRS “5o] AR Atk eyt el A
&% Lysholm score7} AMS-¥ A& ATt 23}
H7MeTF24 VAS, WOMAC-pain 5°] HZZHo
2 AREEJ e, gAY AdEdd g 7%
J7t7b @A o] Folxl Ae-7F wskth 9@EAe A
WA QL o] Aol ik ke 6 A o] Fo R
(Table 7).
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Lequesne’s functional index. IRT :

computerized infrared thermography. CKRS :

m. 2 =

EWd Ago] = Al B53} o]7 % A
o= #ate] M Fas F Fodoln] A= fidol
Hr} ®=gk X5 F ofof gk AAS A5 Ay} A
= e 284S AAste Ul T8 7]Fe] "k
e 43S Hriske e o 7B FR7F 2
ow AA 7FH FUT F4H Gl HAEE HUt
s W, BATFEHAY odhA AL 71FE ARE
o AN AL 28 A 2 AR A FoE
ol B 4 itk

ey olgh HARG 9 A S3d A3
AN 3l Aol F540] i, #He 7T F+
7} gxpe] AbEQl S wkddte dlE sl ¢l
o} E3] WALA 7AR] 49 Framingham Study™
of olshd 65~704 ABre oF 274% HE7} WAL
Meta o g SoE o) Ao HolAuk AA FAto)
A AE 7% ALola, 804 ol Ao oF
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Table 8. Component and Characteristic of Knee Assessment Scales

Component
Number of . .
Assessment scale Author Functional | Symptoms & | Examination | Scale tems Available scores Response options
level Impairments finding
AIMS Meenan Robert F O O 9 45 90~285 5-point Likert scale
0~630 . .
AIMS?2 Meenan Robert F O O 12 78 .. 5-point Likert scale
(normalization)

HAQ-DI Fries James F O O 8 22 0~66 4-point Likert scale / 10cm VAS

Western Ontario
WOMAC University & O O 3 24 0~96 5-point Likert scale / 10cm VAS

McMaster University
KOOS Roos Ewa M O O 5 42 0~100 5-point Likert scale
LFI Lequesne O O 3 11 0~26 multiple choice / 5—point Likert scale
HNQ Osborne Richard H O O 5 11 0~100 5-point Likert scale / 7-point Likert scale

Dawson J, Fitzpatrick _ . .
OKS R, Murray D, Carr A O O 2 12 0~48 5-point Likert scale

19
MACTAR Tugwell Peter @) ) 4 (baseline 39~59(£38) Yes or No / improved or become worse
version)

Johnson Darlene ],
QoL-RA Scale Layo Danao Leda, O O 6 30 0~10 Horizontal 10-point scale

BSN, PhD, Padilla b

Geraldine V
HSS Marshall JL, Fetto JF,| -, o o 6 9 0~100 Multiple choice

Botero PM.




IéZjliOlm Knee 1y ' holm J Gillquist o o 8 8 0~100 Multiple choice / 10cm VAS
Intematlonal. Knee 3 10 0~100 Yes or No / 5-point Likert scale /
IKDC Documentation @) @) @) (sub— (sub- . . )
. . . (subjective) 10-point Likert scale
Committee jective) jective)
) 0~100(knee score)
AKS ‘é;rclfgca“ knee o o o 5 10 0~100 Multiple choice
Y (function score)
Noyes _ 5-point Likert scale /
CKRS(1984) (Cincinnati) © © © 2 10 0~100 6-point Likert scale / multiple choice
Noyes _ 4-point Likert scale /
CKRS(1990) (Cincinnati) © © © 7 2 0~720 6-point Likert scale / multiple choice
Assessment . . Time for Validity | Reliability
cale Response options Time recall completion(min) | testing | testing Purpose Notes
o During the past B Osteoarthritis / el ARy 4 g @0l
AIMS - jompoint Likert scale month 120 © © |rheumatoid arthritis | E2A 014 E
o During the past B Osteoarthritis / 2 Zanzte]l Aol dARIE
AIMS2 o-point Likert scale month 23~30 © © rheumatoid arthritis | &-&o] oj&%
- 4-point Likert scale / ) _ General health / AEA I ARFA ) Sekstr) 7153
HAQDL g0 vas The past week o~10 © O | arthritis L R A
5-point Likert scale / OA #&XE 3 713 e A, 24
WOMAC 1op VA 48 hours 3~5 o O | Osteoarthritis SHEo B3 377 Wt ks
cm A gule] nH Tl FHEE oA
KOOS 5-point Likert scale Last week 5~10 o) o) }?jgzoill;tﬁ;us / FHe dAATtS XA HUtET
Multiple choice / . - iy st 71e kel slol 4 W
LFI 5-point Likert scale Not specified O O Osteoarthritis m7bahA| Hhed 3




5-point Likert scale /

- iti s3d & 29 AR
HNQ 7-point Likert scale The last three months Osteoarthritis FE 23 ]
OKS 5-point Likert scale The past four weeks - Osteogr.thntls / S84 & a3 vdA®
knee injury
Yes or No / . .. |RAY 7|54 ®sIAd= o1}
MACTAR improved or become worse The past two weeks 5~10 Rheumatoid arthritis AEEA e Wb o
QoL-RA . . . . .. | =S HEE - UgETE o AlAF
Seale Horizontal 10-point scale Not specified 5~6 Rheumatoid arthritis Az} 3353 g nno E%’S} 77}
. : Before / - L 7 Wb o w2 grkake] Sl
HSS Multiple choice after surgery Lig. injury we @7 2erd A
Lysholm Multiple choice / . L S AU Frte] B gnjels
Knee Scale | 10em VAS Today(this moment) 5 Lig. injury P
Yes or No / Journal publication
IKDC 5-point Likert scale / The past four weeks - (all Iz)se) = RS ATEA ] HiET
10-point Likert scale DU
AKS Multiple choice This moment - Lig. injury <#d Frtet 3xle e HSTE B
5-point Likert scale /
CKRS(1984) | 6-point Likert scale / After surgery - Lig. injuryacl
multiple choice S¥E Fourhs AubEQl #%
4-point Likert scale / T TS FaL gt
CKRS(1990) | 6-point Likert scale / After surgery - All purpose

multiple choice
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