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ORIGINAL RESEARCH———

Background: The Knee injury and Osteoarthritis Outcome Score (KOOS) is a useful diagnostic tool to assess knee ligament injury
and osteoarthritis, but no validated Indonesian version of the KOOS was available.

Methods: We used the forward-backward translation protocol to develop the Indonesian version of the KOOS. The translated
questionnaire was administered twice to 51 subjects diagnosed with a knee ligament injury and osteoarthritis. Validity of the ques-
tionnaire was assessed by analyzing the correlation between the score of each subscale and the overall score of the 36-Item Short
Form Health Survey (SF-36) using the Pearson correlation coefficient. Reliability was measured by evaluating internal consistency
(Cronbach a) and test-retest reliability (intraclass correlation coefficient).

Results: For construct validity, moderate Pearson correlation coefficients were found between the KOOS subscales and the SF-
36. Cronbach o was 0.84 to 0.97 for all subscales, indicating adequate internal consistency. The test-retest reliability was excellent,
with intraclass correlation coefficients ranging from 0.91 to 0.99 for all subscales. No significant differences were found in the KOOS
subscale responses between the first administration of the questionnaire and the second administration within 21 days.
Conclusion: The Indonesian version of the KOOS was determined to be valid and reliable and is therefore an objective instrument
for evaluating knee ligament injury and knee osteoarthritis in the Indonesian population.
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INTRODUCTION

Ligament injury frequently occurs during sports or as a
result of trauma and is a structural, mechanical, and phys-
iological change in the ligament that causes joint stabil-
ity disruption.™? One of the most prevalent causes of knee
pain, with an estimated prevalence of 20% in the adult pop-
ulation, ligament injury is associated with a substantially
increased risk for the development of osteoarthritis in the
patellofemoral and tibiofemoral joints.'3

Tools for diagnosing knee ligament injury and osteoarthri-
tis, such as the Lysholm Knee Scoring Scale and the West-
ern Ontario and McMaster Universities Osteoarthritis Index
(WOMAC), focus only on either the short-term or long-
term consequences of knee ligament injury.*® Consequently,
Roos and Lohmander developed an independent question-
naire as an extension of the WOMAC —the Knee injury
and Osteoarthritis Outcome Score (KOOS)—to assess both
short-term and long-term symptoms and function in patients
with a knee ligament injury and osteoarthritis.® The KOOS is
a self-administered questionnaire for patients with anterior
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cruciate ligament injury, meniscus injury, or posttraumatic
osteoarthritis and includes 42 items in 5 separately scored
subscales related to symptoms, pain, activity of daily living,
sport and recreation function, and quality of life (QOL).8”

American English and Swedish versions of the KOOS were
developed simultaneously, and KOOS translations are avail-
able in German, Danish, Russian, ltalian, Spanish, French,
Polish, Greek, Arabic, Portuguese, Persian, and Turkish.®
However, no validated knee ligament injury and osteoarthri-
tis questionnaire was available in the Indonesian language.
The objective of this study was to develop an Indone-
sian version of the KOOS and evaluate its validity and
reliability.

METHODS
Study Design and Sample

The population in this cross-sectional study was 51
patients with a knee ligament injury and osteoarthritis
from Saiful Anwar General Hospital and Persada Hospital,
Malang, East Java, Indonesia. The inclusion criteria were
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presence of both a knee ligament injury and osteoarthri-
tis, age of 18 to 70 years, and fluency in the Indonesian
language. One orthopedist made the diagnosis of knee lig-
ament injury and osteoarthritis in the 2 hospitals through
history taking, physical examination, and radiology exam-
ination to ensure all patients had both a knee ligament
injury and osteoarthritis. Exclusion criteria included age
<18 years, age >70 years, and knee disorders other than
knee ligament injury and osteoarthritis. Data were collected
in February 2020. The hospital institutional review board
reviewed and approved this study (ethical clearance number
400/056/K.3/302/2020).

Development of the Indonesian Version of the
KOOS

The first author (K.Y.P.) requested permission to develop
an Indonesian version of the KOOS by sending an email to
webmanager@koos.nu according to the 2012 KOOS guide-
line and was approved by Morten Pedersen on March 9,
2019. The forward-backward translation protocol was used
during the translation process.

Two independent translators translated the American
English questionnaire into Indonesian. One translator is an
orthopedic expert, and the other is a professional transla-
tor. The 2 versions were then compared and discussed to
correct any discrepancies. The resulting Indonesian transla-
tion was then translated back to English by one orthopedic
expert and one professional translator. The resulting back-
translation was assessed to confirm the similarity to the orig-
inal American English version.

The Indonesian translation was given to 3 orthopedic
experts for review, and an expert committee consisting
of translators, health care workers, the authors, and aca-
demic methodology experts also assessed the translation
for the similarity of each question to the original version
and for ease of understanding. The committee’s sugges-
tions were used to design a prefinal version of the Indonesian
KOOS.

Preliminary Testing of the Indonesian Version of
the KOOS and Finalization

The prefinal version of the Indonesian version of the KOOS
was tested with 51 subjects with osteoarthritis and knee lig-
ament injury to assess their understanding and interpreta-
tion of each item on the questionnaire. After making any
necessary changes to the wording to ensure understand-
ing, the committee finalized the Indonesian version of the
KOOS.

Research Procedure

The Indonesian version of the KOOS was used simultane-
ously with the Indonesian version of the 36-Item Short Form
Health Survey (SF-36). The same 51 subjects who tested the
prefinal version were asked to complete the Indonesian ver-
sion of the KOOS and the SF-36 twice within an interval of
21 days.

The SF-36 is routinely used to assess health-related QOL,°
and the Indonesian version had been previously developed
and studied.’®'? The 8 components assessed in the SF-
36 are physical functioning, role physical, bodily pain, gen-
eral health, vitality, social functioning, role emotional, and
mental health. The first 4 components evaluate the physical
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Table 1. Validity Test of the Indonesian Version of the Knee
injury and Osteoarthritis Outcome Score (KOOS)

36-Item Short Form Health
Survey Overall Score

Pearson Correlation

KOOS Subscale Coefficient P Value
Symptoms 0.50 <0.001
Pain 0.51 <0.001
Activity of daily living 0.53 <0.001
Sport and recreation function 0.45 0.001
Quality of life 0.48 <0.001

Note: Pearson correlation coefficients between 0.1 and 0.3, between
0.3 and 0.5, and >0.5 indicate weak, moderate, and strong validity,
respectively.

health/physical components scale, and the other 4 assess
the mental health/mental components scale. The SF-36 is
widely used to assess several musculoskeletal problems,
including knee osteoarthritis, as it evaluates general health
aspects and is applicable to all age groups.'®'®

Statistical Analysis

The validity of an instrument can be determined by analyz-
ing the instrument’s correlation with other preexisting instru-
ments that measure a similar outcome, a test that is also
called construct validity. The construct validity of the Indone-
sian version of the KOOS was determined by analyzing the
correlation between the score of each subscale and the over-
all score of the SF-36 using the Pearson correlation coef-
ficient. P values <0.05 were deemed statistically signifi-
cant. Pearson correlation coefficients of 0.1 to 0.3, 0.3 to
0.5, and >0.5 were considered weak, moderate, and strong,
respectively.

The reliability test was divided into internal consistency
and test-retest reliability. Internal consistency was measured
by calculating the value of Cronbach «, and the test-retest
reliability was evaluated by measuring the intraclass corre-
lation coefficient (ICC) with a 95% CI.'* Cronbach o >0.70
was considered to denote adequate internal consistency.
ICCs <0.50, of 0.50 to 0.75, of 0.75 to 0.90, and >0.90 were
indicative of poor, moderate, good, and excellent reliability,
respectively.'15

Subscale scores on the Indonesian version of the KOOS
from the first and second administrations within a 21-day
interval were compared using the paired t test.

SPSS statistical software, version 25 (IBM Corp) for
Microsoft Windows was used for all analyses.

RESULTS

Of the 51 study subjects, 30 (58.8%) were males with a
mean age of 36.4 + 16.7 years, and 21 (41.2%) were females
with a mean age of 50.2 4+ 14.0 years.

The results of the validity test, presented by KOOS sub-
scale, are shown in Table 1. The analysis showed a signifi-
cant positive correlation between the score of each subscale
and the overall score of the SF-36. All Pearson correlation
coefficients were >0.30, indicating a moderate correlation
as defined in the Methods section.
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Table 2. Reliability Test of the Indonesian Version of the
Knee injury and Osteoarthritis Outcome Score (KOOS)

Test-Retest

Reliability

Internal Intraclass

Consistency Correlation
KOOS Subscale Cronbacha Coefficient (Cl)
Symptoms 0.84 0.97 (0.95-0.98)
Pain 0.94 0.91 (0.87-0.94)
Activity of daily living 0.97 0.99 (0.98-0.99)
Sport and recreation function 0.96 0.98 (0.96-0.99)
Quality of life 0.86 0.99 (0.98-0.99)

Notes: Cronbach a >0.70 denotes adequate internal consistency.
Intraclass correlation coefficients <0.50, between 0.50 and 0.75,
between 0.75 and 0.90, and >0.90 indicate poor, moderate, good, and
excellent reliability, respectively.

The results of the reliability test, presented by KOOS sub-
scale, are shown in Table 2. All questionnaire subscales had
Cronbach o values >0.70, denoting adequate internal con-
sistency as defined in the Methods section. In the analysis of
test-retest reliability, all ICCs were >0.90, indicative of excel-
lent reliability as defined in the Methods section.

The Figure shows mean scores for each KOOS subscale at
the 2 administrations of the questionnaire. The results of the
paired t test showed no significant differences in the mean
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scores between the first and the second administrations for
each subscale.

DISCUSSION

Our analysis of the construct validity of an Indonesian ver-
sion of the KOOS demonstrated a significant positive cor-
relation between the score of each KOOS subscale and
the overall score of the SF-36. All P values were <0.001,
and all Pearson correlation coefficients were >0.30, indi-
cating a moderate correlation. Hence, the results confirmed
the validity of the questionnaire. Studies by Roos et al,”
Cheung et al,'® and Gongalves et al,'” also showed a moder-
ate correlation between the KOOS and the SF-36. This mod-
erate correlation is caused by the generic nature of the SF-
36 that emphasizes the assessment of overall QOL (includ-
ing mental health) and is therefore less responsive than the
KOQOS for assessing knee-specific symptoms, function, and
QOL_16,18,19

Both the internal consistency and the test-retest reliabil-
ity results confirmed the reliability of the Indonesian version
of the KOOS. We found that all the KOOS subscales on the
Indonesian version have adequate internal consistency, with
all Cronbach a values >0.70 (range, 0.84-0.97). These values
are comparable to those for the Finnish version?® (Cronbach
a range, 0.79-0.96) and the Malaysian version?' (Cronbach o
range, 0.78-0.95). Our test-retest reliability analysis showed
that the Indonesian version of the KOOS has excellent reli-
ability, with all ICC values >0.90 (range, 0.91-0.99). Our
results are similar to those for the Italian version?? (ICC range,
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Figure. Comparison of mean subscale scores between the first (top scores) and the second (bottom scores) administrations of
the Indonesian version of the Knee injury and Osteoarthritis Outcome Score.
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0.85-0.95) and are higher than the results for the Finnish
version?® (ICC range, 0.73-0.86).

Finally, the comparison of mean subscale scores for the
Indonesian version of the KOOS that were obtained at
2 timepoints within a 21-day interval showed no significant
differences (P>0.05).

To our knowledge, this study is the first validation of an
Indonesian language instrument that evaluates knee liga-
ment injury and osteoarthritis. However, our study has limi-
tations. We only used the SF-36 to measure the construct
validity of the Indonesian version of the KOOS. However,
no other Indonesian language instruments were available
with similar constructs to the KOOS. Thus, further study
in adapting and validating other instruments against the
Indonesian version is necessary. In addition, we did not
analyze the responsiveness of the instrument, so the abil-
ity of the instrument to detect clinical changes over time is
unknown.

CONCLUSION

The Indonesian version of the KOOS exhibited ade-
quate internal consistency, excellent test-retest reliability,
and moderate construct validity and is therefore an objec-
tive tool for evaluating knee ligament injury and osteoarthri-
tis in the Indonesian population. However, additional adap-
tation and validation studies of similar instruments are
needed.

ACKNOWLEDGMENTS

This research paper is made possible by God’s grace and
through the support from parents, family, and friends. This
research did not receive any specific grant from funding
agencies in the public, commercial, or not-for-profit sectors.
The authors have no financial or proprietary interest in the
subject matter of this article.

REFERENCES

1. Wheaton MT, Jensen N. The ligament injury-osteoarthritis
connection: the role of prolotherapy in ligament repair and the
prevention of osteoarthritis. J Prolotherapy. 2011;3(4):790-812.
Accessed February 4, 2021. www.journalofprolotherapy.com/
pdfs/issue_12/JOP_vol_3_issue_4_december_2011.pdf#
page=56

2. Fleming BC, Hulstyn MJ, Oksendahl HL, Fadale PD. Ligament
injury, reconstruction and osteoarthritis. Curr Opin Orthop.
2005;16(5):354-362. doi: 10.1097/01.bc0.0000176423.07865.d2

3. Simon D, Mascarenhas R, Saltzman BM, Rollins M, Bach BRJr,
MacDonald P. The relationship between anterior cruciate
ligament injury and osteoarthritis of the knee. Adv Orthop.
2015;2015:928301. doi: 10.1155/2015/928301

4. Tegner Y, Lysholm J. Rating systems in the evaluation of knee
ligament injuries. Clin Orthop Relat Res. 1985;(198):43-49.

5. Bellamy N, Buchanan WW, Goldsmith CH, Campbell J, Stitt LW.
Validation study of WOMAC: a health status instrument for
measuring clinically important patient relevant outcomes to
antirheumatic drug therapy in patients with osteoarthritis of
the hip or knee. J Rheumatol. 1988;15(12):1833-1840.

66

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

. Roos EM, Lohmander LS. The Knee injury and Osteoarthritis

Outcome Score (KOOS): from joint injury to osteoarthritis.
Health Qual Life Outcomes. 2003;1:64.
doi: 10.1186/1477-7525-1-64

. Roos EM, Roos HP, Ekdahl C, Lohmander LS. Knee injury and

Osteoarthritis Outcome Score (KOOS)—validation of a Swedish
version. Scand J Med Sci Sports. 1998;8(6):439-448.
doi: 10.1111/j.1600-0838.1998.tb00465.x

. The 2012 User’s Guide to: Knee injury and Osteoarthritis Outcome

Score KOOS; 2012. Updated August 2012. Accessed April 14,
2020. www.koos.nu/KOOSusersguide2012.pdf

. Ware JE Jr, Sherbourne CD. The MOS 36-item short-form health

survey (SF-36). I. Conceptual framework and item selection.
Med Care. 1992;30(6):473-483.

Novitasari L, Perwitasari DA, Khoirunnisa SM. Validity of short
form 36 (SF-36) Indonesian version on rheumatoid arthritis
patients. Indones J Med Heal. 2016;36:80-86. Accessed February
4,2021. media.neliti.com/media/publications/103726-EN-
validity-of-short-form-36-sf-36-indonesi.pdf

Rachmawati Y, Perwitasari DA, Adnan A. Validasi Kuesioner
SF-36 versi Indonesia terhadap pasien hipertensi di Puskesmas
Yogyakarta. Pharm J Indones. 2014;11(1). Accessed February 4,
2021. jurnalnasional.ump.ac.id/index.php/PHARMACY/
article/view/845

Perwitasari DA. Development the validation of Indonesian
version of SF-36 questionnaire in cancer disease. Indones J
Pharm.2012;23(4). Accessed February 4, 2021. indonesian-
jpharm.farmasi.ugm.ac.id/index.php/3/article/view/690
Yilmaz F, Sahin F, Ergoz E, et al. Quality of life assessments with
SF 36 in different musculoskeletal diseases. Clin Rheumatol.
2008;27(3):327-332. doi: 10.1007/s10067-007-0717-8

Tsang S, Royse CF, Terkawi AS. Guidelines for developing,
translating, and validating a questionnaire in perioperative and
pain medicine. Saudi J Anaesth. 2017;11(Suppl 1):580-589.

doi: 10.4103/sja.SJA_203_17

Koo TK, Li MY. A guideline of selecting and reporting intraclass
correlation coefficients for reliability research. J Chiropr Med.
2016;15(2):155-163. doi: 10.1016/j.jcm.2016.02.012

Cheung RTH, Ngai SPC, Ho KKW. Chinese adaptation and
validation of the Knee injury and Osteoarthritis Outcome Score
(KOOS) in patients with knee osteoarthritis. Rheumatol Int.
2016;36(10):1449-1454. doi: 10.1007/s00296-016-3539-7
Gongalves RS, Cabri J, Pinheiro JP, Ferreira PL. Cross-cultural
adaptation and validation of the Portuguese version of the
Knee injury and Osteoarthritis Outcome Score (KOOS).
Osteoarthritis Cartilage. 2009;17(9):1156-1162.

doi: 10.1016/j.joca.2009.01.009

Salavati M, Mazaheri M, Negahban H, et al. Validation of a
Persian-version of knee injury and osteoarthritis outcome
score (KOOS) in Iranians with knee injuries. Osteoarthr Cartil.
2008;16(10):1178-1182. doi: 10.1016/j.joca.2008.03.004

Xie F, Li SC, Roos EM, et al. Cross-cultural adaptation and
validation of Singapore English and Chinese versions of the
Knee injury and Osteoarthritis Outcome Score (KOOS) in Asians
with knee osteoarthritis in Singapore. Osteoarthr Cartil.
2006;14(11):1098-1103. doi: 10.1016/j.joca.2006.05.005
Multanen J, Honkanen M, Hakkinen A, Kiviranta |. Construct
validity and reliability of the Finnish version of the Knee injury
and Osteoarthritis Outcome Score. BMC Musculoskelet Disord.
2018;19(1):155. doi: 10.1186/512891-018-2078-7

Ochsner Journal


http://www.journalofprolotherapy.com/pdfs/issue_12/JOP_vol_3_issue_4_december_2011.pdf#page$=$56
http://www.journalofprolotherapy.com/pdfs/issue_12/JOP_vol_3_issue_4_december_2011.pdf#page$=$56
http://www.journalofprolotherapy.com/pdfs/issue_12/JOP_vol_3_issue_4_december_2011.pdf#page$=$56
http://www.koos.nu/KOOSusersguide2012.pdf
http://media.neliti.com/media/publications/103726-EN-validity-of-short-form-36-sf-36-indonesi.pdf
http://media.neliti.com/media/publications/103726-EN-validity-of-short-form-36-sf-36-indonesi.pdf
http://jurnalnasional.ump.ac.id/index.php/PHARMACY/article/view/845
http://jurnalnasional.ump.ac.id/index.php/PHARMACY/article/view/845
http://indonesianjpharm.farmasi.ugm.ac.id/index.php/3/article/view/690
http://indonesianjpharm.farmasi.ugm.ac.id/index.php/3/article/view/690

21. Zulkifli MM, Kadir AA, Elias A, Bea KC, Sadagatullah AN.
Psychometric properties of the Malay language version of Knee
injury and Osteoarthritis Outcome Score (KOOS) questionnaire
among knee osteoarthritis patients: a confirmatory factor
analysis. Malaysian Orthop J. 2017;11(2):7-14.

Phatama, KY

22. Monticone M, Ferrante S, Salvaderi S, et al. Development of the
Italian version of the Knee injury and Osteoarthritis Outcome
Score for patients with knee injuries: cross-cultural adaptation,
dimensionality, reliability, and validity. Osteoarthr Cartil.
2012;20(4):330-335. doi: 10.1016/j,joca.2012.01.001

This article meets the Accreditation Council for Graduate Medical Education and the American Board of Medical
Specialties Maintenance of Certification competencies for Patient Care, Medical Knowledge, and Practice-Based

Learning and Improvement.

©2021 by the author(s); licensee Ochsner Journal, Ochsner Clinic Foundation, New Orleans, LA. This article is an open
access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license
oY (creativecommons.org/licenses/by/4.0/legalcode) that permits unrestricted use, distribution, and reproduction in

any medium, provided the original author(s) and source are credited.

Volume 21, Number 1, Spring 2021

67



