Validity and Reliability of Thai Version of the International
Knee Documentation Committee Subjective Knee Form

Pisit Lertwanich MD*,
Teeranit Praphruetkit MD*, Ekavit Keyurapan MD¥*,
Chanin Lamsam MD*, Teerawat Kulthanan MD*

* Department of Orthopaedic Surgery, Faculty of Medicine Siriraj Hospital, Mahidol University, Bangkok

Background: Self-administered questionnaires have become an important aspect for clinical outcome assess-
ment of knee-related surgery. The International Knee Documentation Committee (IKDC) Subjective Knee
Form is a knee-specific questionnaire that is widely used and translated to many languages. The purposes of
the present study were: (1) to translate the questionnaire into Thai; and (2) to assess the validity and
reliability of the Thai version of the International Knee Documentation Committee (IKDC) Subjective Knee
Form.

Material and Method: The IKDC Subjective Knee Form was translated into Thai using forward-backward
translation protocol. Afterward, reliability and validity were tested. The responses of 55 consecutive patients
on two questionnaires, the Thai IKDC Subjective Knee Form and the Short Form-36, were used. The validity
was tested by correlating the scores from both questionnaires. The reliability was adopted by measuring the
test-retest reliability and internal consistency.

Results: The Thai IKDC Subjective Knee Form showed good correlations with the physical functioning and
bodily pain domains of the SF-36 (Pearson’s correlation coefficient = 0.75 and 0.76 respectively). The reliability
proved excellent with an intra-class correlation coefficient of 0.92 for test-retest. The internal consistency was
strong (Cronbach alpha = 0.92).

Conclusion: The Thai version of IKDC Subjective Knee Form showed good value to retain the characteristic
of the original version. In addition, it was a reliable evaluation instrument for patients with knee-related
problems.
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Clinical outcomes of orthopedics patients can
be measured by both subjective and objective evalua-

to evaluate the disability caused by knee injuries and
outcome of treatment.

tions. The development of patient-oriented measures
represented by self-administered questionnaires was
another dimension to the evaluations®. These measures
focus on functional status and symptoms, and are more
relevant to patients’ perception. In addition, several
knee-scoring systems have been developed and used
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In 1987, a committee of the American Ortho-
paedic Society for Sport Medicine (AOSSM) and the
European Society of Sports Traumatology, Knee
Surgery and Arthroscopy (ESSKA) created the Inter-
national Knee Documentation Committee (IKDC) in
order to study a standardized international documen-
tation system to assess knee outcome®. Consequently,
the IKDC Subjective Knee Form was developed. In
1998, the final version was completed and published in
2001®. This questionnaire was designed to measure
symptoms and limitations in function and sports
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activity due to impairment of the knee for every knee-
related injury. The questionnaire was also designed to
evaluate pre-operated and post-operated status, and
to follow-up the outcome. Currently, the Subjective
Knee Form is widely used to evaluate several types
of interventions concerning knee-related problems,
especially for ligamentous injuries®,

The IKDC Subjective Knee Form has been
widely used and translated into many languages in
different cultural settings®®. The cross-cultural adap-
tation guidelines described by Guillemin et al?®
are widely accepted and used for the translation and
adaptation of questionnaires. The purposes of the
present study were to translate the original English
version of IKDC Subjective Knee Form into a Thai
version by using Guillemin’s guidelines and to assess
validity and reliability of the Thai version of the IKDC
Subjective Knee Form in knee-injured patients.

Material and Method
The IKDC subjective knee form

The IKDC Subjective Knee Form consists of
10 questions that inquire about symptoms, function,
and sports activity related to orthopedic disorders of
the knee. This questionnaire is a part of a complete
Documentation Form that was developed by the IKDC
evaluation system. An ordinal method is used to score
the response to each item, which makes the question-
naire provide a single main score. The score can be
calculated from the IKDC Subjective Knee Form if at
least 90% of the items are answered. This question-
naire is scored by summing the scores from the indi-
vidual item and then transforming the score to a scale
that rangesfrom 0 to 100. Higher IKDC Subjective Knee
Form scores indicate a lower level of symptom and a
higher level of function®?,

Translation procedure

Translation of the IKDC Subjective Knee Form
into Thai was done by using a forward-backward
translation protocol according to the guidelines of
Guillemin et al®. This process involved two translations
of the questionnaire from English into Thai, which were
made independently by one professional translator
and one physician. Then the two translations were dis-
cussed, and concluded to one version. The backward
translation from Thai into English was then made and
checked for consistency with the original English
version. This was a process of validation that allowed
the authors to check and make sure that the translated
version reflected the same item content as in the
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original version. Afterward, this version was compared
with the original one, and the final translation was
made. The last step of the translation procedure was
the pre-testing on several patients®,

The Short Form-36

The Short Form-36 (SF-36) is a generic self-
completed questionnaire used in clinical practice and
research, health policy evaluations, and general popu-
lation surveys®®, SF-36 contains 36 questions that
measured eight health concepts and health transition.
These concepts are physical functioning (PF), role
physical (RP, role limitation due to physical problems),
bodily pain (BP), general health (GH), vitality (VT), social
functioning (SF), role emotional (RE, role limitation due
to emotional problems), and mental health (MH). To
reduce the number of statistical comparisons, eight
health profiles can be summarized into two major
components, which are Physical Component Summary
(PCS) and Mental Component Summary (MCS). The PCS
comprises five scales, PF, RP, BP, GH, and VT whereas
MCS comprises five scales GH, VT, SF, RE, and MH.

Since the questions in SF-36 vary in number
of possible answers and direction, standardization of
scores is needed to derive eight health dimensions. In
the standard SF-36 scoring method, a score for each
question is first recorded. A raw scale score is then
computed by summing all item scores in that scale.
These raw scale scores are finally transformed to a
0-100 scale so that very low scores for the PCS indicate
severe physical disorder, distressing bodily pain,
frequent tiredness, and unfavorable evaluation of
health status. Very low scores for the MCS indicate
frequent psychological distress and severe social and
role disability due to emotional problems.

The SF-36 was generally used in the previous
studies including the original English version to access
the validity of the questionnaire®®®, Therefore, the
Thai translated SF-36, which was already validated®?,
was also used in the present study.

Patients

The present study was conducted on 55
patients of the Sports Injury Clinic with various knee-
related complaints. All patients were accessed and the
diagnosis was then confirmed by clinical examination
and radiographic studies.

Testing

The Thai version of the IKDC Subjective
Knee Form had been administered to the patients
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concurrently with the SF-36, Thai version, in the wait-
ing rooms while waiting for their physicians. The time
taken for completing the IKDC Subjective Knee Form
and for any difficulties was recorded for each patient.
The questionnaires were scored as recommended by
the developers.

The distribution of scores and the ceiling and
floor effects were calculated by examining the item
responses. The construct validity was evaluated by
comparing the scores of the IKDC Subjective Knee
Form with the scores of the SF-36.

To determine the test-retest reliability, all
patients were asked to complete the second question-
naires with a 7-day interval and returned to the authors
by postage paid envelopes after completion.

Statistical analysis

Statistical analysis was performed by using the
SPSS 11.5 (SPSS: Chicago, IL). Kolmogorov-Smirnov
test was applied to assess the distribution of the data.
Correlation between the IKDC Subjective Knee Form
and the SF-36 scores were evaluated using Pearson’s
correlation coefficient. Test-retest reliability was
assessed with the intraclass correlation coefficient
(ICC). Cronbach’s alpha was used to assess internal
consistency.

Results

Fifty-five patients with various knee-related
problems were enrolled to answer the questionnaires.
The average age of the patients was 27.6 years (range
18-50 years). The characteristics of the patients are
shown in Table 1.

The patients considered most of the IKDC
Subjective Knee Form items clear and relevant to the
condition of their knee. No patient had difficulties
responding to the translated questionnaire. The
patients took less than 10 minutes to complete the IKDC
Subjective Knee Form (mean 6.36 minutes; range 4-10
minutes).

The Thai IKDC Subjective Knee Form showed
a good correlation with the physical functioning and
bodily pain domains of the SF-36 (Pearson’s correla-
tion coefficient = 0.75 and 0.76 respectively). Table 2
summarizes data and statistical analysis of correlation
between IKDC Subjective Knee Form and SF-36 scores
(using the 8 domains and 2 composite scores).

Item responses were well distributed for the
IKDC Subjective Knee Form (mean, 55.92; SD, 14.66;
median, 57.47; range, 23-85). No maximum or minimum
score of the IKDC Subjective Knee Form was observed
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in any patient. The test-retest reliability was assessed
in thirty-two patients who returned the second ques-
tionnaire. The ICC was 0.92 (p <0.001; 95% confidence
interval, 0.84-0.96). The internal consistency evaluated
by Cronbach’s alpha was 0.92. In addition, no statisti-
cally significant difference was observed between the
firstand second IKDC scores (p = 0.93).

Discussion

Health-related quality of life evaluation
becomes an important aspect in orthopaedic outcome
measurement including knee-related problems.
Culturally equivalent questionnaires allow meta-
analysis or multicenter studies can be conducted
reliably in different countries.

The validation process of the Thai IKDC
Subjective Knee Form in the present study showed
that it maintained the characteristics of validity and
reliability comparable to the original English version®,
The strong correlation between the IKDC Subjective
Knee Form and the SF-36 scores supported its validity.

Table 1. Characteristic of patients

Variables n (55) %
Age
Mean (SD) 27.6 (7.34)
Median (min:max) 26 (18:50)
Gender
Male 54 98.2
Female 1 1.8
Side of the affected knee
Right 27 49.1
Left 28 50.9
Diagnoses ®
Ligament injury
Anterior cruciate ligament 32
Posterior cruciate ligament 6
Medial collateral ligament 4
Meniscal injury
Medial meniscus 8
Lateral meniscus 4
Patellofemoral pain syndrome 6
Patellar tendon injury 1
Sports
Football 39 70.9
Rugby 6 10.9
Basketball 3 55
\olleyball 2 3.6
Others 5 9.1

aNumber is not a total of 55 patients because some patients
had more than one diagnosis
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Table 2. IKDC Subjective Knee Form and SF-36 scores
and statistical analysis

Mean scores  Correlation
(SD) with IKDC
Subjective
Knee Form
IKDC Subjective Knee Form  55.92 (14.66) -
SF-36 (PF) 64.09 (18.66) R =0.75
p < 0.001
SF-36 (RP) 30.91(34.01) R=0.37
p <0.02
SF-36 (BP) 66.38 (17.73) R =0.76
p < 0.001
SF-36 (GH) 64.80 (21.38) R=0.21
NS
SF-36 (VT) 64.64 (15.03) R=0.29
p <0.05
SF-36 (SF) 78.86 (21.63) R =0.22
NS
SF-36 (RE) 60.00 (41.27) R=0.34
p <0.02
SF-36 (MH) 73.89 (15.87) R=0.29
p <0.05
SF-36 (PCS) 58.16 (15.32) R =0.63
p < 0.001
SF-36 (MCS) 68.80 (18.46) R=0.34
p <0.02

Abbreviations: PF, physical functioning; RP, role physical;
BP, bodily pain; GH, general health; VT, vitality; SF, social
functioning; RE, role emotional; MH, mental health; PCS,
physical composite score; MCS, mental composite score;
SD, standard deviation; R = Pearson correlation coefficient
and its statistical significance p; NS, not significant

The test-retest assessment showed equivalent values
to the original validation study. Moreover, the lack of
floor and ceiling effects reassured the content validity
of this version of the IKDC Subjective Knee Form.

The IKDC Subjective Knee Form was more
strongly related to concurrent measures of pain and
physical function than it was to measures of emotional
function. These results proved that the IKDC Subjective
Knee Form is a valid measure of symptoms, function,
and sport activity. The strong correlation between
IKDC Subjective Knee Form and the physical func-
tioning and bodily pain domains of the SF-36 shows
values comparable to the original and the other trans-
lated questionnaires®>9, Table 3 demonstrates corre-
lation between IKDC Subjective Knee Form and the
scores of SF-36 compared with other versions.

Some limitations of the present study were as
follows: Most patients were male due to characters of
the patients in our Sports Injury Clinic. Additionally,
the patients received some treatments, if needed, during
seven days interval before answering the second
questionnaire, which might compromise the test-retest
reliability. Although, there was no statistically signifi-
cant difference between the first and second IKDC
scores. Lastly, there were some non-responses for
the second questionnaire but the number remained
adequate to assess the test-retest reliability.

Conclusion

The Thai version of the IKDC Subjective
Knee Form was evidently an excellent evaluation
instrument as it retained good validity and reliability

Table 3. Correlation coefficient values between the scores of the IKDC Subjective Knee Form and the scores of the SF-36,

and comparing with other translated versions

IKDC Subjective Knee Form

Short Form-36 Thai version?

Original version?

Italian version® Dutch version?

Physical functioning (PF) 0.75 0.63 0.67 0.71
Role physical (RP) 0.37 0.47 0.56 0.55
Bodily pain (BP) 0.76 0.64 0.75 0.69
General health (GH) 0.21 0.30 0.26 0.41
Vitality (VT) 0.29 0.39 0.36 0.40
Social functioning (SF) 0.22 0.47 0.58 0.42
Role emotional (RE) 0.34 0.26 0.44 0.30
Mental health (MH) 0.29 0.25 0.65 0.21
Physical composite score (PCS) 0.63 0.66 0.60 -
Mental composite score (MCS) 0.34 0.16 0.40 -
aUsing Pearson’s correlation coefficient, ® Using Spearman correlation coefficient
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after translation. It can be used for measuring symptoms,
functions, and sports activities of Thai patients with
knee-related complaints.

References

1

1222

Irrgang JJ, Anderson AF. Development and vali-
dation of health-related quality of life measures
for the knee. Clin Orthop 2002; 402: 95-1009.
Irrgang JJ, Anderson AF, Boland AL, Harner CD,
Kurosaka M, Neyret P, et al. Development and
validation of the international knee documenta-
tion committee subjective knee form. Am J Sports
Med 2001; 29: 600-13.

Irrgang JJ, Ho H, Harner CD, Fu FH. Use of the
International Knee Documentation Committee
guidelines to assess outcome following anterior
cruciate ligament reconstruction. Knee Surg Sports
Traumatol Arthrosc 1998; 6: 107-14.

Hefti F, Muller W, Jakob RP, Staubli HU. Evaluation
of knee ligament injuries with the IKDC form. Knee
Surg Sport Traumatol Arthrosc 1993; 1: 226-34.
Padua R, Bondi R, Ceccarelli E, Bondi L, Romanini E,
Zanoli G, et al. Italian version of the International
Knee Documentation Committee Subjective Knee
Form: cross-cultural adaptation and validation.
Arthroscopy 2004; 20: 819-23.

Haverkamp D, Sierevelt IN, Breugem SJM,

10.

11.

Blankevoort L, van Dijk CN. Translation and Vali-
dation of the Dutch Version of the International
Knee Documentation Committee Subjective Knee
Form. Am J Sports Med 2006; 34: 1680-4.
Guillemin F, Bombardier C, Beaton D. Cross-cultural
adaptation of health-related quality of life measures:
literature review and proposed guidelines. J Clin
Epidemiol 1993; 46: 1417-32.

Beaton D, Bombardier C, Guillemin F, Ferraz MB.
Guidelines for the process of cross-cultural adap-
tation of self-report measures. Spine 2000; 25:
3186-91.

Ware JE Jr, Gandek B. Methods for testing data
quality, scaling assumptions, and reliability: the
IQOLA Project approach. International Quality
of Life Assessment. J Clin Epidemiol 1998; 51:
945-52.

Shapiro ET, Richmond JC, Rockett SE. The use of
a generic, patient-based health assessment
(SF-36) for evaluation of patients with anterior
cruciate ligament injuries. Am J Sports Med 1996;
24:196-200.

Kongsakon R, Silpakit C. Thai version of the
medical outcome study 36 items short form health
survey: an instrument for measuring clinical
results in mental disorder patients. Ramathibodi
Med J 2000; 23: 8-19.

J Med Assoc Thai Vol. 91 No. 8 2008



Appendix 1
LUUEAUDTH International Knee Documentation Committee atiun1utne
AR A Joveeereeeeeeerinn Fulasnnmdy. ... — Joveveomeeeeerenen
2MNN9*
* UsniinensluszAunanssgegainuAananansarinlalnglufliennisdamy famuazlilaviians
TuseFuaseAnTm
1. %@1@LﬂmzrﬁTuﬁ@mmzgwgmﬁvﬁummmﬁﬂgimﬂ'ls\iﬁmma‘ﬂmnﬁnﬁmmu?
Aanssuminuan aawannisnselan wisanyuen JunsiauLNAINALaa Y WrLaa
Ranssuvtin aAmannnsaanfndseenavTin | MslaumMuiE
Aanssuiunans SamannnseanindessFLULnunans nsAeviEeania
AANITUILN SINANNITFL T9MLY nnmiLlsl

' v

Tugunavniangsnananulatasiiiasainilanwmn

I:II:II:II:II:I

2. Iwmq 4 ﬁ'ﬂm’mwmum m‘@mmmﬂmmmmwu WWui@ﬂﬂQﬂuﬂﬂLWﬂQGLﬂ?
0 1 2 3 4 5 6 7 8 9 10

Wt ] 0 O OO O0O0DO O O O awenomn

=

3. wnnugdnidan e1nistastiuiianuguusanila?
0 1 2 3 4 5 6 7 8 9 10
[ OD0OO0000o0gao Uanigaimiiazaununnsla
4. lum9 4 dlewt T sifedeusmulaiuuneisy wremuiieniaredaudatenauunli?
[] laiae

|:| uael
O 111nang

|:| N

=

Nngn
5. %ﬂlmLﬂmxﬁuﬁ@nﬁu@.qqmﬁﬁmmmmﬁﬂgimﬂlﬁﬁmma‘mi’mquﬁmmu?
Aanssuminuan aamwannisnselan wisanyuen JunsiauLNAINALaa Vi WALea
Aanssuvtin aAmannnsaenindsaenavTin | MslaumMUiE
Aanssuiunans SamannnseanindassALnunats nseviEeania
AANIIUILN SINANNITFL T9MLY TnnmiLlsl

' v

Tuga1u17091AaN289AU A LAELEa9a NN

I:II:II:II:II:I

6.t 4 lpTiEIuLn Viedaua Ll LNAEL NTea TN TeR AV Tedatae T2
]+ ] Tud

7. %@‘lmLﬂuixﬁuﬁ@ﬂﬁmmmﬁﬁﬁummmﬁﬂg‘tmlﬁﬁmma‘ﬂy'ani'msmfafhﬁmwu?
[ fanssumiinunn aamannsnseian mﬂuuum ‘lummummnmum e Wauas
[] Aanssuwidn SMAnN1seaniidatnin ﬂ’m@umuua
[ fanssutunans aamannisaenindsssiuliunang ANTAsFeaani

J Med Assoc Thai Vol. 91 No. 8 2008 1223



[] fanssuin amanniaiiu ¥ setnmulal
O ”Lu'mmmﬁﬁﬁ@mm%ﬂq[;u”l,r;mﬂL‘f‘iﬂqun%ﬂLinm@m
nangsuNRA:
8. ‘;ﬂimLﬂmxﬁuﬁmﬁmg\ﬂzgm‘ﬁ'v{mmmmﬁﬂ&ﬂuﬁﬁmﬂnﬁ?
[] Aanssuntinunn aamannisnszlng wrassusi JunsiauLNAINALaa Vi WrLaa
[] fanssuwin SMANNIseaninAseen e nsaumLia
[] fanssndiunane amanniseenmasssAuLiunans AMTAFeaann
[] fanssuin Amannaihiu ¥ setnmulal
] TugnansovinAanssianemlaiaeniiasannian

9. WNIAIMIURNARBANNEINITD LN RANIINIaHatals
mlaluaiunnag anunndnues a1u1nUIunae anunNan  luannnsanila

n. dutile | | | | |
2. astiule ] 0 ] ] ]
A. ALY O O O O O
s agas ] O O O O O
q, ﬁwmﬁﬂ | | | | |
2. qnmmﬁﬁy | | | | |
7. Aamsalianamin ] 0 ] ] ]
1. nsrlnAuAZAIY

P9E911N RTINS ] 0 ] ] ]
™. NYALATBANFA

88114390157 O N O O O

nnslaanu:
10, P maztlsnifiunisliauteamiuesndls aseALuEsA 0 B 10 Iag 10 munedalnd Tremulaaun
uag 0 vangAeliaunInynAadRstlsranfusaamila FeenasudenisiauAiiags
M5 lE9UNAUNTLNALR LRI NN
0 1 2 3 10

4 5 6 7 8 9
Tugnansovin O 000000000 O 0O 0O wivendalunim
Aadmrdszandu Aadmsilszandule
mslanurasamiuluilagiiy
0 1 2 3 4 5 6 7 8 9 10
Tugnunsovin O 000000 o0goOaonOog luflaasrinlunisvin

a o a o

Aadmelszandu Aadmailszandule

1224 J Med Assoc Thai Vol. 91 No. 8 2008



4

mwgnmmuam'mel,%aﬁ'@mmuuua@umu International Knee Documentation Committee
Subjective Knee Form ayiun1u1{ng

WA7g \aAnilT, silag Usswaana, tanng ingsIWus, Tiuns a197, 59ImU nandunu

DANA: mm/imﬁummwjﬂ'ozfZ’mﬂhyuuumummﬂum?ﬂ?mﬁuwm’;?s"”nmﬁ'ﬁ"m”zyﬁngﬂu,uuwﬁ'q
wudaaunIu International Knee Documentation Committee (IKDC) Subjective Knee Form huyuaaLnIN
Fameruranalnsunuien uazutaiimanentm ovmgﬂimmiymmiﬁnmﬁﬁ@ (1) wlauuugauniu
Whinmlng uag (2) ﬂimﬁum’mgnﬁ;”mu@mowu"ﬁ@ﬁ@il/@mum@ummﬁummle
IAAUAEIBNIS: UULABLUNIN IKDC Subjective Knee Form lnsumsutlanfunming Tnsnszuaunis
utlaliluazutlandy ;Jﬂoﬂﬁ'ﬁﬂzymLﬁﬁ/qn”m)”m/%"mu 55 $1E7IN1IMBLULILABLAIN IKDC Subjective Knee
Form uag Short Form-36 a1iun1m1(ng mmgm;mi/mﬁm’)nﬁoﬁmv‘“z/w‘“uﬁ%m:LLuu@7mu_lmv@um:4
V}zmmuuumumy zv'wmwulﬁﬁﬂﬁm/izl,ﬁumnn’lm@usz?’z (test-retest) WA internal consistency
Nfam'a‘ﬁnm- SUNUAMUULUABLAIN IKDC Subjective Knee Form atfunim nedaonuduiusiumzum
mu physical functioning Ua bod//y pain %@duuu@’f)ﬂﬂ’)&l ShorT Form-36 fﬁ)ﬁmﬂ’l Pearson’s corre/at/on
coeffIC/ent 0.75 uaz 0.76 Lv'l’mmm/ mummmman@uuwmfmm intra-class correlation coefficient L‘Vi’)m_/
0.92 uag ﬂ’? Cronbach alpha L‘Vi’mi_/ 0.92

agil: uuuaeunIN IKDC 1IN N UAINTDASA N T TENULLAR LA NA UYL UazTAc YT ade
Yum?Yﬁum?Umﬁumn7?9/@\7571/'09%'\7177_7@1/7777@@'7

J Med Assoc Thai Vol. 91 No. 8 2008 1225



