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The International Knee Documentation Committee (IKDC) 
Subjective Knee Evaluation Form, designed in 1999, is a 
knee-specific patient-reported outcome (PRO) that 

measures symptoms, function, and sports activity.11 It is reliable 
and valid for a variety of knee problems, such as ligament and 
meniscal injuries, articular cartilage lesions, and patellofemoral 
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Background: Two versions of the International Knee Documentation Committee (IKDC) Subjective Knee Evaluation form 
currently exist: the original version (1999) and a recently modified pediatric-specific version (2011). Comparison of the 
pediatric IKDC with the adult version in the adult population may reveal that either version could be used longitudinally.

Hypothesis: We hypothesize that the scores for the adult IKDC and pediatric IKDC will not be clinically different among 
adult patients aged 18 to 50 years.

Study Design: Randomized crossover study design.

Level of Evidence: Level 2.

Methods: The study consisted of 100 participants, aged 18 to 50 years, who presented to orthopaedic outpatient clinics 
with knee problems. All participants completed both adult and pediatric versions of the IKDC in random order with a 
10-minute break in between. We used a paired t test to test for a difference between the scores and a Welch’s 2-sample 
t test to test for equivalence. A least-squares regression model was used to model adult scores as a function of pediatric 
scores, and vice versa.

Results: A paired t test revealed a statistically significant 1.6-point difference between the mean adult and pediatric scores. 
However, the 95% confidence interval (0.54-2.66) for this difference did not exceed our a priori threshold of 5 points, 
indicating that this difference was not clinically important. Equivalence testing with an equivalence region of 5 points further 
supported this finding. The adult and pediatric scores had a linear relationship and were highly correlated with an R2 of 
92.6%.

Conclusion: There is no clinically relevant difference between the scores of the adult and pediatric IKDC forms in adults, 
aged 18 to 50 years, with knee conditions.

Clinical Relevance: Either form, adult or pediatric, of the IKDC can be used in this population for longitudinal studies. If 
the pediatric version is administered in adolescence, it can be used for follow-up into adulthood.
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pain.4,7,11,16 The original form of the IKDC (adult IKDC) was 
developed and validated in adult subjects and has been shown 
to be valid in pediatric subjects.11,14 However, a study that 
utilized cognitive interviews in children and teenagers, 10 to 18 
years old, reported that most of these subjects found the 
original adult IKDC difficult to understand and answer.12 More 
specifically, all subjects had problems interpreting directions: 
half found the time frame references to be unclear, and half did 
not understand that all the questions pertained to their injured 
knee.12 Subjects in this age group did not understand the 
concepts of pivoting, locking, giving way, and catching in 
questions.12 These issues with the original adult IKDC revealed 
the need for a form designed specifically for the pediatric 
population. Therefore, the pediatric IKDC was developed, 
which involved splitting of complicated questions and language 
modification to create a more understandable form for patients 
10 to 18 years old. With the clarification of language and 
questions, the newer pediatric IKDC could be easier to 
understand for adults as well.5

The selection of an appropriate PRO is especially important 
given that physicians now have multiple potential outcome 
assessments available for patients with knee injuries.17 This 
makes PRO selection and testing even more important for 
specific populations.6

Accurate longitudinal studies require the use of the same PRO 
throughout follow-up. If the pediatric IKDC is used in 
adolescent subjects, follow-up of these same patients into 
adulthood may lead to confusion regarding whether the adult or 
pediatric form should be used. Therefore, it would be best for 
either one form or the other to be selected for use in 
adolescents and continued into adulthood. If the pediatric 
version is more easily understood without any clinically 
significant difference compared with the adult version, then it 
could be used in adults as well. In a comparison of the pediatric 
and adult versions of the IKDC in an adolescent population 
(aged 13-17 years), there was no clinically significant difference 
(unpublished data, 2015). The current study aims to (1) 
compare the scores of the adult and pediatric versions of the 
IKDC Subjective Knee Evaluation Form in adults with knee 
conditions and (2) determine whether the scores are highly 
correlated and can be converted between each other. We 
hypothesize that there will be no clinically significant difference 
in the adult and pediatric IKDC form scores in adults, aged 18 
to 50 years, presenting to orthopaedic outpatient clinics with 
knee conditions.

METHODS
Participants

This study was approved by the Cleveland Clinic Institutional 
Review Board and all participants gave informed consent prior 
to enrollment in the study. Participants were recruited, using a 
convenience sample, from orthopaedic outpatient clinics. 
Inclusion criteria for participants were patients aged 18 to 50 
years presenting with preoperative, postoperative, or 

nonoperative knee complaints. Exclusion criteria were patients 
outside of this age range or patients who presented for an issue 
unrelated to the knee. A total of 130 patients were asked to 
participate, and 100 were enrolled (Figure 1).

Study Design

This study utilized a randomized crossover design. All 
participants completed both the pediatric and adult versions of 
the IKDC. However, the order in which a participant completed 
these forms (ie, pediatric version first or second) was 
randomized using REDCap (Research Electronic Data Capture). 
Simple randomization was used. The participants were blinded 
to the form version. All participants were given a 10-minute 
break between finishing the first form and beginning the second 
form; this study design was similar to that used by Gudbergsen 
et al9 and Bischoff-Ferrari et al1 in their comparison of PROs 
(Figure 1). After completion of the second survey, all 
participants were asked which version (first or second) they 
preferred. The IKDC forms and the postsurvey preference 
question were completed on computers in the clinical setting. 
All participants were compensated for their time with a $10 gift 
card. The study data were collected and managed using 
REDCap electronic data capture tools.10 REDCap is a secure, 
web-based application designed to support data capture for 
research studies, providing: (1) an intuitive interface for 
validated data entry, (2) audit trails for tracking data 
manipulation and export procedures, (3) automated export 
procedures for seamless data downloads to common statistical 
packages, and (4) procedures for importing data from external 
sources.

Study Instruments

The IKDC Subjective Knee Form was designed for the purpose 
of detecting a change, either improvement or deterioration, in 

Figure 1. Flow diagram of study design. Number of 
participants asked to participate, randomization, and crossover 
is shown. IKDC, International Knee Documentation Committee.
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symptoms, function, and sports activity in patients with a variety 
of knee conditions.11 The IKDC is knee-specific and can be 
used for ligament and meniscal injuries, articular cartilage 
lesions, patellofemoral pain, and other conditions.11 It was 
developed to reflect symptoms and limitations in function and 
sports activity due to a knee condition, and it was designed to 
maximize reliability, responsiveness, and validity.11 The IKDC 
Subjective Knee Evaluation Form is scored by summing the 
scores for the individual items, and this is then transformed to a 
scale that ranges from 0 to 100 (http://www.sportsmed.org/
research/IKDC_forms/). The score is interpreted as a measure of 
function, with higher scores representing higher levels of 
function and lower levels of symptoms. Thus, a score of 100 
would indicate no limitation in daily or sports activities and no 
symptoms. The pediatric and adult versions are scored in the 
same way, but the pediatric version has 21 items, rather than 18, 
because of the splitting of some questions for clarity. The 
pediatric version also includes some modifications in language. 
Previously, the pediatric IKDC has been shown to be reliable, 
valid, and responsive in the pediatric population.13

Statistics

The sample size calculation was performed using G*Power1 
(version 3.1) software and 1-sided testing with a significance 
level of 5%.8 To obtain 90% power to detect a 5-unit difference 
between mean IKDC version scores, assuming a standard 
deviation of 20 and a conservative correlation of 0.75, 87 
participants were required. Based on this calculation, we aimed 
to enroll 100 participants. Paired t tests were used to test for a 
difference in the adult and pediatric IKDC scores and to test for 
a difference in the times required to complete the adult and 
pediatric IKDC versions. Because the distribution of times was 
skewed, the times were transformed onto a log scale for 
comparison and then transformed back to their original units to 
present results. To test for equivalence between the adult and 

pediatric IKDC scores, a 1-sided equivalence test was 
performed, assuming an equivalence region of 5 points. This 
equivalence region was selected because it is lower than the 
clinically important difference reported for the adult IKDC, 
which ranges from 6.3 to 20.5.2 For this test, the null hypothesis 
states that the difference in the pediatric and adult IKDC scores 
is greater than 5, and the alternative hypothesis states that this 
difference is less than 5. Therefore, a significant P value (<0.05) 
indicates that the evidence is sufficient to show the pediatric 
and adult IKDC mean scores are equivalent for clinical 
purposes. Least-squares models were used to generate formulas 
that allow for the prediction of adult scores when given 
pediatric scores and vice versa. Performance of these models 
was assessed using mean squared errors and R2 values. All 
calculations were done using R software (version 3.1.1). Unless 
otherwise stated, testing was 2-sided and assumed a 5% 
significance level.

RESULTS
Participants

Overall, 130 patients were asked to participate in the study from 
August 25, 2014, to October 16, 2014. Of these, 100 patients 
agreed to participate. Table 1 provides the demographic 
characteristics of the participants by randomization group. After 
randomization, 49 participants completed the adult IKDC first, 
and 51 participants completed the pediatric IKDC first. The 
mean age of all participants was 31.8 years, and 42% of all 
participants were women. Table 2 provides the distribution of 
diagnoses for the participants.

IKDC Score Comparison

The mean adult IKDC score was 44.74 with an SD of 19.62, and 
the mean pediatric IKDC score was 46.34 with an SD of 19.45. 
Based on a paired t test, this difference between the adult and 

Table 1. Participant demographic characteristics

Adult IKDC First (n = 49) Pediatric IKDC First (n = 51) All Participants (N = 100)

Age, y, mean (SD) 30.9 (9.6) 32.7 (9.4) 31.8 (9.5)

Female, n (%) 21 (42.9) 21 (41.2) 42 (42.0)

Education completed, n (%)

 Less than high school 0 (0.0) 1 (2.0) 1 (1.0)

 High school 24 (49.0) 21 (41.2) 45 (45.0)

 Associate degree 3 (6.1) 0 (0.0) 3 (3.0)

 Bachelor degree 16 (32.7) 24 (47.1) 40 (40.0)

 Postgraduate degree 6 (12.2) 5 (9.8) 11 (11.0)

IKDC, International Knee Documentation Committee.
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pediatric scores of −1.60 is statistically significant, with a P value 
of 0.003 and 95% CI of −2.66 to −0.54. However, this confidence 
interval demonstrates that the difference in scores is less than 
the 5-point difference chosen a priori based on the minimum 
clinically important differences for the IKDC.

In order to evaluate the clinical relevance of this difference, a 
1-sided equivalence test was also performed with a defined 

equivalence region of 5 units. There is significant evidence to 
show that the 2 measurements are equivalent for clinical 
purposes with a P value of <0.001 and 95% CI of −2.48 to −0.72. 
Thus, we conclude that, although the difference in the adult and 
pediatric IKDC scores was statistically significant, the difference 
in scores is within limits where it is not clinically important.

Correlation and Linear Regression

Given a score from 1 version of the IKDC, the score from the 
other version can be predicted using the following linear 
regression models. The model for predicting the adult IKDC 
score when given the pediatric IKDC score yields a mean 
squared error of 28.9 and R2 of 92.6%. The linear regression line 
for this model is y = 0.97x − 0.027, where y is the predicted 
adult score and x is the known pediatric score. The model for 
predicting the pediatric IKDC score when given the adult IKDC 
score yields a mean squared error of 28.4 and R2 of 92.6%. This 
linear regression model gives the equation y = 0.95x + 3.64, 
where y is the predicted pediatric score and x is the known 
adult score (Figure 2).

Comparison of Completion Times

The median time required to complete the adult IKDC was  
2.96 minutes, with an interquartile range of 2.38 to 3.65. For the 
pediatric IKDC, the median time required was 3.27 minutes, 
with an interquartile range of 2.79 to 4.08. A paired t test was 
used to compare these durations, and a transformation to the 
log scale was performed prior to the test because of the skewed 
distribution of the IKDC times. The mean amount of time 

Table 2. Reasons for outpatient visit

Diagnosis n

Undiagnosed knee injury/pain 20

ACL injury 15

Meniscal injury 10

Postop ACL reconstruction 10

Patellofemoral pain 8

Postop arthroscopy with meniscectomy 8

Osteoarthritis 5

MCL injury 3

Patellar tendinitis 3

Postop arthroscopy with lateral release 3

IT band syndrome 2

Postop arthroscopy with chondroplasty 2

Medial femur and tibia osteochondral lesions 1

Parameniscal cyst with meniscal tear 1

Patellar contusion 1

Patellar dislocation 1

Patellar subluxation 1

Patellar tendon rupture 1

PCL injury 1

Plica syndrome 1

Postop arthroscopy with meniscus repair 1

Postop arthroscopy with osteochondral 
autograft

1

Postop MPFL reconstruction 1

Total 100

ACL, anterior cruciate ligament; IT, iliotibial; MCL, medial collateral 
ligament; MPFL, medial patellofemoral ligament; PCL, posterior cruciate 
ligament.

Figure 2. Scatterplot of pediatric by adult International Knee 
Documentation Committee scores, with superposed least 
squared regression line shown (y = 0.95x + 3.64). The 45° 
line also provided for reference. 
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required to complete the pediatric version was found to be 
approximately 1.11 times greater than the time required to 
complete the adult version, with a P value of less than 0.001 
and a 95% CI of 1.06 to 1.16. However, from a practical 
perspective, this difference is <30 seconds on average.

Participant Preference

Thirty-three percent of participants preferred the adult version 
of the IKDC, and 38% of participants preferred the pediatric 
version of the IKDC. The remaining 29% had no preference.

DISCUSSION

This study revealed a statistically significant 1.6-point difference 
between the adult and pediatric IKDC scores with a 95% CI of 
0.54 to 2.66. Clinical importance was not demonstrated as this 
difference was less than the a priori 5-point threshold set for 
clinical significance. This conclusion is further supported by 
equivalence testing, which revealed that the adult and pediatric 
IKDC scores were equivalent within an equivalence region of 5 
points. This evidence demonstrates that there is no difference 
clinically between the adult and pediatric IKDC forms when 
administered to adults aged 18 to 50 years. The scores were 
highly correlated, with a linear relationship having an R2 of 
92.6%. This relationship can be used to predict 1 score when 
given the other. Both forms took approximately 3 minutes to 
complete. The difference in times to completion was statistically 
significant, although the magnitude of this difference was  
<30 seconds.

Longitudinal cohort studies have revealed the need for the 
current study.3,15 Confusion arises when participants are 
evaluated longitudinally and their age crosses the 18-year-old 
mark. In longitudinal studies using the IKDC forms, the 
pediatric IKDC is validated for use at baseline (at an age <18 
years) and was created specifically for use in the pediatric 
population. However, the pediatric IKDC has not been validated 
for use in adults, so it cannot be used at follow-up if the patient 
has passed the age of 18 years. Ideally, the same form should 
be used at baseline and follow-up, whether it is the adult or 
pediatric IKDC. The adult IKDC could be used in the adolescent 
population at baseline and follow-up, as it has demonstrated 
validity in the 13- to 17-year-old age group and has been shown 
to have no clinically significant difference in adolescents (SR 
Oak, unpublished data, 2015).14 However, cognitive interviewing 
has shown that children aged 10 to 18 years have difficulty 
comprehending the IKDC questions from the adult version.12 In 
addition to language modification, the pediatric version has also 
been improved by splitting questions to eliminate double-barrel 
questions. Since the pediatric version has been developed to be 
more clearly worded, it is well suited for use in the adult 
population as well.

There are several limitations to this study. First, the sample 
was limited to patients presenting in outpatient orthopaedic 
clinics at 1 institution. Furthermore, convenience sampling may 
have introduced selection bias into the study. However, the 

sample included a wide range of knee-specific diagnoses, ages, 
and education levels and a fairly even sex distribution, which 
indicates that, hopefully, this bias was minimal. Additionally, the 
scores and correlation of the pediatric IKDC in adults were 
evaluated, as compared with the adult IKDC. We did not 
evaluate validity or responsiveness, and we did not compare 
individual components of each form. Although validity, 
reliability, and responsiveness have already been evaluated in 
the adult population for the adult IKDC Subjective Knee Form, 
these have not all been evaluated for the pediatric IKDC in the 
adult population.11 The 2 versions appear to be clinically 
equivalent; the psychometric properties of the pediatric IKDC in 
the adult population should also be equivalent.

In conclusion, there was no clinically significant difference 
between the pediatric and adult IKDC scores in adults, aged 18 
to 50 years, who were being seen in orthopaedic outpatient 
clinics for knee problems. This result indicates that follow-up 
using whichever form was originally used in a longitudinal 
study is possible. Furthermore, the scores were highly correlated 
and can be converted between each other with reliability.
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