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BACKGROUND: Questionnaires are standard tools used for examination of patients. Obtained data provide information
about knee function disturbance and level of the quality of life. Young patients with various knee injuries also needed exami-
nation questionnaires. In worldwide practice, the Pediatric International Knee Documentation Committee (Pedi-IKDC) is more
often used by doctors. However, if the doctor wants to use foreign questionnaire in his/her practice, the questionnaire should
be validated and culturally adaptable.

AIM: This study aimed to enable the validation and cultural adaptation of the Russian version of the Pedi-IKDC question-
naire based on the English version for children and adolescent.

MATERIALS AND METHODS: This questionnaire was translated from English by professional medical translator and by
orthopedic surgeon. The Lysholm questionnaire was also used to control the adequacy of Pedi-IKDC results. Statistical analy-
sis was performed to process data.

RESULTS: Cronbach'’s alpha was 0.902, which means that questions have high level of consistency. The high correlation
of results between the Lysholm and Pedi-IKDC questionnaire also proves the adequateness and objectiveness of the results.

CONCLUSIONS: The proposed Russian version of the Pedi-IKDC questionnaire gives effective, objective, and adequate
results. It is a good tool for knee assessment in children.

Keywords: knee injuries; anterior cruciate tear; knee instability; meniscal tears; posterior cruciate tear; Pedi-IKDC;
evaluation of treatment.
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Banupauua u KynbTypHaa apantauua WKanbl
Pedi-IKDC

© f.A. MBaHos, A.l'. EnbumH, [1.C. MMHUHKOB

HauuoHanbHbIM MeAMLIMHCKWIA McCneoBaTeNbCKUIA LeHTp TpaBMatonorum u optoneaun uM. H.H. Mpuoposa, Mocksa, Poccua

0Ob6ocHosaHue. B kauecTBe cTaHAapTa ANA OLEHKM GYHKLIMOHANBHOMO CTaTyca NaLMeHTa U pe3y/ibTaToB fIeYeHUs UCNOSb-
3YI0T ONPOCHMKKW. ITW JaHHbIe JAl0T NPeACcTaBeHne 0 CTENEHN HapYLWEHWA QYHKLMM KONEHHOTO CyCcTaBa U BbIPaHeHHOCTM
CHUMKEHMA KayecTBa HM3HW. [laupeHTbl AeTCKOro BO3pacTa C pa3/IMiHbIMU NOBPEKAEHUAMU CTPYKTYP KOMEHHOr0 CYCTaBa
TaKMKe HYXKOAI0TCA B OLiEHKe TeKyLLero GYHKLMOHAbHOro cTaTyca. B MMpOBOWM NpaKTUKe C 3TOM LIeNblo BCe Yalle NPUMEHA-
toT wrany Pedi-IKDC (The Pediatric International Knee Documentation Committee). OgHako s Toro, Ytobbl MCNO/L30BaTh
3apybekHbI OMPOCHUK, Bpayy ApYroi A3bIKOBOW rPynnbl U KynbTypbl HE06X04MMO BbINOSHUTL MpOLESYpY Banuzauum
W KyNbTYpPHON afanTaumu.

Llenv — Banupauma n KynbTypHan agantauma wkanbl Pedi-IKDC ¢ aHrnmMidcKoro AsbiKa Ha pycCKUM 1A NauMeHTOB
[LETCKOM BO3pacTHOW rpynmbl.

Mamepuanel u Memodel. [InA KOPPEKTHOro NpoBeAeHUA NpoLeaypbl BanuaaLmMy U KynbTypHOM ajanTauuu cHavana
BbINO/IHEH NepeBof LWwKanbl Pedi-IKDC ¢ aHrnuMinckoro A3biKa Ha PYCCKMIA MeOMLMHCKMM NEPEBOAYMKOM, NPaKTUKYIOLLUM
BpayoM — TPaBMaTo/10roM-0pTONeS0M CO 3HAHWUEM aHTIMICKOr0. 3aTeM COCTaB/IEHa BEPCUA OMPOCHMKA ANA anpobaumm
C Y4YETOM KYNbTYPHBIX 0COBEHHOCTEN A3bIKOBOM Fpynnbl. [oMmMo onpocHuKa Pedi-IKDC naumeHToB aHKeTHpoBanum no onpoc-
HuKy Lysholm, aaHHble KoToporo cpaBHuBanm ¢ aaHHbiMU Pedi-IKDC. Lysholm Hanbonee yacto Mcnonb3yioT B NPaKTUKe, ero
MOKa3aTeAM MOHO A0BepATb. [[POBOAMNM TaKHKe CTAaTUCTUYECKMIA aHaNM3 AaHHbIX, aNpobUPYeMbI ONPOCHUK NPOBEPANN
Ha BaNMAHOCTb U KOpPeNALuIo.

Pe3ynemamel. CornacHo ctaTUcTU4eCKOMY aHanu3y KoagduumeHT o-KpoHbaxa coctaun 0,902, 4o roBopmT 0 BbICOKOM
CTEeneHMW CoriiacoBaHHOCTW BOMPOCOB BHYTPM TecTa. BbICOKMI ypoBeHb CTAaTUCTUYECKOM B3aMMOCBA3W Pe3y/IbTaToB ONpOCHM-
KOB (KOppenALmMm pesynbTaToB) TaKMKe NOATBEPHAAIOT aleKBATHOCTb M 0O BEKTUBHOCTb OLEHOK, OCHOBAHHBIX HA OMPOCHUKE
Pedi-1KDC.

3armoyeHue. MNpepnaraeMblii BapuaHT nepeseeHHOro onpocHuKa Pedi-IKDC npegocTaBnsieT HafieHble, afieKBaTHbIe
1 06bEKTUBHBIE AaHHble. OH ABNAETCA OT/IMUYHBIM MHCTPYMEHTOM 417 OLEHKU GYHKLMOHANBHOMO CTaTyca KOIEHHO0 CycTaBa
y feTen.

KnioueBble cnoBa: NoBpeK4eHWE KONEHHOMO CycTaBa y AeTel; aHTepoMeaManbHan HeCTabMNbHOCTL; NOBPeXAeHNe Me-
HUCKOB; MOBpPEMAeHMe NepedHen KpecToobpasHoW CBA3KW; MOBPEMAEHWe 3a[Hel KpectoobpasHon cBasku; Pedi-IKDC;
OLLEHKa Pe3ynbTaToB JIeYEHHA.
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ORIGINAL STUDY

BACKGROUND

In contemporary traumatology and orthopedics, scales
(integral point systems) are used as a standard to assess the
functional status of patients and their treatment results [1-3].

The data obtained from a systematic survey of a patient
using point systems are summarized to a universal indicator
that is understandable to orthopedic traumatologists. It pro-
vides a concise idea about the degree of knee joint dysfunc-
tion and severity of decrease in the quality of life of patients.

The current functional status of pediatric patients with
various knee joint injuries also requires assessment [4]. In
global practice, the Pedi-IKDC (The Pediatric International
Knee Documentation Committee) scale [5-7] is increasingly
used for this purpose, since it is adapted and understandable
for patients under 18 years of age. In the Russian Federation,
versions developed for adult patients are used very often
as a questionnaire. Some questions may not be clear to
pediatric patients, which can lead to misinterpretation of
guestions and incorrect final results.

The presence of validated and adapted scales in the
arsenal of pediatric trauma orthopedists enables Russian
colleagues to interact more effectively when assessing
treatment results and to use the same professional language
for communication with international colleagues due to the
wide occurrence of this assessment system in international
literatures [8, 9].

In a study of Charlote et al. [10], they validated, adapted,
and translated the Pedi-IKDC scale into Dutch and revealed
which questionnaire is the best for clinical practice. The
authors concluded that the Pedi-IKDC questionnaire is more
suitable for patients in terms of psychometric parameters
than the KOOS-Child.

Dietvorst et al. [11] conducted a systematic review of
articles based on patient-reported outcomes (PROMs). PROM
enables to determine the extent of patients’ satisfaction with
treatment results. It was also showed that the Pedi-IKDC
and KOOS-Child questionnaires based on PROM data are
reliable and sensitive, and these were recommended for the
assessment of the functional status of the knee joints of
pediatric patients.

The clinical relevance of this review consists of adult
versions of questionnaires that are not suitable for children
and adolescents.

This study aimed to validate, culturally adapt, and
translate the Pedi-IKDC scale from English into Russian for
pediatric patients.

MATERIALS AND METHODS

Due to the need to develop assessment standards for
pediatric patients, a procedure for the validation and cultural
adaptation of the Pedi-IKDC questionnaire was considered.
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To date, the translations of the questionnaire have
already been completed by an orthopedic traumatologist,
a professional medical translator proficient in the English
language. As part of the procedure described, a team
of specialists developed a variant of the questionnaire
(Appendix) for conducting clinical trials. A statistical analysis
of the material was performed to study the translated
questionnaire for correlation and internal consistency.
The stages of validation described above are presented in
detail in international sources [12].

Our study included a questionnaire survey on 100 pedi-
atric patients with various knee joint injuries. Fifty-two pa-
tients were male, and 48 were female patients. All patients
underwent surgical treatment for damage to various knee
joint structures (damage to the anterior cruciate ligament,
posterior cruciate ligament, and knee menisci) in a clinic of
Department No. 9 of the Priorov National Medical Research
Center of Traumatology and Orthopedics from August 2020
to January 2021. In addition to the Pedi-IKDC questionnaire,
the subjects filled out the frequently used Lysholm question-
naire.

The statistical analysis consisted of three stages.
In stage 1, a general analysis was performed, standard
baseline indicators were calculated, and their distribution
was assessed. Based on the information received, methods
and criteria were selected to solve the tasks assigned.
In stage 2, the validity of the questionnaire was determined.
In stage 3, the objectivity of the results was tested.

RESULTS

In stage 1, the main statistical indicators were calculated
[13-15] using the Pedi-IKDC and Lysholm methods (Table 1).

To select the methods for the statistical processing of the
results, the type of distribution of indicators was tested ac-
cording to Pearson’s chi-squared test [12]. The significance
level did not exceed 0.05, which indicates a normal distri-
bution of the survey results. Calculations were performed
using the StatGraphics software package. Figures 1 and 2
shows histograms based on the results above.

Due to the normal distribution of the survey results,
parametric statistical methods were used [12-17].

Table 1. Descriptive statistics of the survey results

Questionnaire

Statistical indicator

Pedi-IKDC Lysholm
Mean 55.97 67.89
Dispersion 263.25 274.70
Median 58.15 68.50
Excess -0.416 0.081
Asymmetry -0.336 -0.528
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Fig. 1. Histogram of the distribution of patient survey results ac-
cording to the Pedi-IKDC questionnaire with normal distribution
density curve
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Fig. 3. Testing the feasibility of questions for the Pedi-IKDC ques-
tionnaire

Then, the validity of the questionnaire was tested based
on three components: feasibility, discriminatory power,
and consistency of tasks, which were confirmed using
Cronbach’s alpha.

Feasibility was considered normal if the condition
0.1<D;<0.9is true. The calculated feasibility of each ques-
tion for the Pedi-IKDC questionnaire is presented in Fig. 3.

The Figure 3 shows that the feasibility condition was
met, so the qualitative compilation of questionnaires was
confirmed in terms of feasibility.

Discriminatory power shows the extent of consistency
of the survey results on a particular question with the final
results obtained from the entire questionnaire.

Table 2. Results of the Cronbach c.-test

Questionnaire M r a

Pedi-IKDC 20 0315 0.902

Consistency

Very high

Table 3. Correlation matrix of survey results by methods

Pearson correlation Pedi-IKDC Lysholm
Pedi-IKDC 1.000 0.690
Lysholm 0.690 1.000
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Fig. 2. Histogram of the distribution of patient survey results
according to the Lysholm questionnaire with normal distribution
density curve
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Fig. 4. Discriminatory power values of questions for the Pedi-IKDC
questionnaire

The calculated level of discriminatory power of each
question in the Pedi-IKDC questionnaire are shown in Fig. 4.

Figure 4 shows that the discriminatory power of the
Pedi-IKDC questionnaire for all tasks, except for question 13,
is high or moderate. In general, considering the significant
number of questions for each questionnaire, their quality in
terms of the discriminatory power of the questions can be
considered satisfactory.

The Cronbach’s alpha coefficient enables the assessment
of the internal consistency of the questions. For the
Pedi-IKDC scale, it was 0.902. Thus, the questions were
consistent despite the unconfirmed discriminatory power of
one of the questions (Table 2).

The adequacy and objectivity of the survey results were
substantiated using parametric correlation analysis.

The consistency of the assessments in the Pedi-IKDC and
Lysholm questionnaires are presented in Table 3.

As shown the Table 3, the correlation is high and suggests
a relationship between the survey results. However, to
obtain statistically sound conclusions, the correlation
coefficients should be tested for significance. The critical
value for a sample of 100 patients at a significance level of
0.05 was t, = 1.661, and at a significance level of 0.01, it
was t, = 2.365 [18].

DOI: https://dolorg/10.17816/PTORS61685
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Table 4 presents the t-test results for the same data
categories shown in Table 3.

The high correlation of the results to determine the con-
dition of patients confirms the adequacy and objectivity of
the assessments obtained using the Pedi-IKDC question-
naire.

DISCUSSION

The assessment of the functional status of patients
very important for conservative and surgical treatments.
Pedi-IKDC is an adapted version of the IKDC questionnaire for
pediatric patients. The questionnaire has been translated into
various languages and is often used in global practice [1, 2,
7, 10, 11]. The Russian-language version of the Pedi-IKDC
questionnaire is presented in the Appendix. The data
obtained can be interpreted as follows. An excellent, good,
satisfactory, and poor result is >90, 80-89, 70-79, and <70,
respectively. Statistical analysis was performed to check
the correctness of the translation. The level of statistical
relationship between the results of the questionnaires
(correlation) was also determined. The advantages of the
study include the use of the Cronbach’s alpha coefficient
and the calculation of discriminatory power. High Cronbach’s
alpha values indicate the absence of contradictions
between the questions and are considered a standard
when performing questionnaire validation procedures [19].
The question discriminatory power check can be used for
both the created questionnaires and the adapted ones.
This enables the removal of conflicting questions from the
guestionnaire and ensures that it is adequate and applied
correctly in practice.

Lysholm was used as a “control questionnaire.” Its
data were compared with the data of the tested Pedi-IKDC.
Lysholm was used because it is the most frequently used in
our practice, but other questionnaires (KOOS-Child, WOMET,
SF-36, etc.) can also be used. It is advisable for future studies
on validation and cultural adaptation to select approved
questionnaires as controls to have a greater reliability for
statistical analysis. Based on the results of our statistical

Val 9 (2) 2021
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Table 4. Values of Student’s t-test necessary to substantiate the
significance of the correlation matrix elements in Table 3

Pearson correlation Pedi-IKDC Lysholm
Pedi-IKDC - 9.445
Lysholm 9.445 -

analysis, the Russian version of Pedi-IKDC provides
reliable, adequate, and objective data and represents
a sensitive tool. This study involved 100 pediatric patients.
The association of each test item with the overall score was
high. The Cronbach’s alpha index was 0.9, which indicates
the validity and reliability of the translated version of the
guestionnaire. The procedure performed was also done in
other countries, which is the standard for translation into
other languages [10, 20]. Similar procedures were used in
the practice of trauma orthopedists in Russia [19-21].

CONCLUSION

The Pedi-IKDC questionnaire validated and adapted
here can be used in the practice of trauma orthopedists
for children aged 10 to 18 years old. Using statistical
methods, the results of the quality assessment of the
adapted survey using the Pedi-IKDC method were analyzed.
The validity of the questionnaires was also assessed using
three components. Regarding the “feasibility of question,”
all tasks in the questionnaire satisfy the requirements for
sufficient feasibility and can be used in practice. In terms of
the “discriminatory power of questions,” all tasks have high
or moderate discriminatory power and make an adequate
contribution to the final grade. The general consistency
analysis based on Cronbach’s alpha test revealed the high
overall consistency of questions in each questionnaire.
Based on the comparison of assessment results on the
patients’ condition using the Pedi-IKDC method and Lysholm
guestionnaire, which has been proven positively in practice,
there was a significantly high level of correlation, with
a probability of >0.99, which confirms the adequacy and
objectivity of the assessments.

DOI: https://dolorg/10.17816/PTORS61685
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APPENDIX

The Pediatric International Knee Documentation Committee (Pedi-IKDC)

General information

1. Full name:
2. Date of birth: I/

3. Date of completion: ___/ /

Injury information
Date of injury: ___/___/
MM DD YYYY

We need to know more about your knee injury. Each question focuses on different aspects of the trauma. Please
answer each question by ticking only one box.

SYMPTOMS
1. What is the highest level of activity can you perform nowadays without significant knee pain?
U, Very strenuous activities like jumping or pivoting to change direction as in basketball or soccer
Q, Strenuous activities like weightlifting, skiing, or tennis
U, Moderate activities, such as brisk walking or jogging
U, Low-intensity activities, such as walking at a normal speed
U | am unable to perform any of the above activities due to severe knee pain

2. How often have you had pain in the injured knee?

N 0o 1 2 3 4 Constant
% ' o o o O O O Qo o o Qg |-onsan

(S5]
o~
~3
oo
~O
—_
o

3. How severe is your pain in the knee today?

0 1 2 3 4 5 6 7 8 9 10

Nopain | 5o 5 4§ o o © Q@ o a a a

Worst pain

4. How difficult is it for you to bend and move your injured knee?
O, Not difficult
Q, Slightly difficult
U, Moderately difficult
Q, Very difficult
U, Extremely difficult

5. How stiff or swollen was your injured knee since your injury?
U, None at all
Q, Mildly
U, Moderately
Q, Very
U, Extremely

6. What activities can you currently perform without swelling (edema) in your knee joint?
U, Very strenuous activities like jumping or pivoting to change direction as in basketball or soccer
Q, Strenuous activities like weightlifting, skiing, or tennis
U, Moderate activities, such as brisk walking or jogging
U, Low-intensity activities, such as walking at a normal speed
U5 | am unable to perform any of the above activities due to the injured knee swelling even when | am at rest

DOI: https://dolorg/10.17816/PTORS61685
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7. Since the injury, have you had episodes of the injured knee lock or catch (so that you could not Yes No

move it at all)? 4, a,
8. Since the injury, did you feel like the injured knee was “locked” (stuck) in one position, but soon Yes No
you were able to move it? 4, 4,

9. What actions can you perform today without feeling unstable in the knee joint?
U, Very strenuous activities like jumping or pivoting to change direction as in basketball or soccer
U, Strenuous activities like weightlifting, skiing, or tennis
U, Moderate activities, such as brisk walking or jogging
U, Low-intensity activities, such as walking at a normal speed
U | am unable to perform any of the above activities because | feel like | cannot lean on my injured knee

SPORTS ACTIVITIES
10. What exercises are part of your daily activities?
O, Very strenuous activities like jumping or pivoting to change direction as in basketball or soccer
U, Strenuous activities like weightlifting, skiing, or tennis
U, Moderate activities, such as brisk walking or jogging
U, Low-intensity activities, such as walking at a normal speed
U | am unable to perform any of the above activities

11. How does your knee affect your ability to:

None at all | Slight Moderate Extreme | Unable to do
a. Go up stairs d a a d d
b. Go downstairs d a a d d
c. Kneel on the front of your knee a d d ] d
d. Squat ] d a d ]
e. Sit with your knee bent a d d ] ]
f. Rise from a chair u d d u u
g. Run straight ahead d d d ] d
h. Jump and land on involved leg d a a d d
i. Stop and start quickly a d d d d
FUNCTION
12. How would you rate the function of your knee prior to the injury?
Inability 0 ’ 9 3 4 5 4 7 8 9 10 No limitation

topefformany | 5 g Qo o o o o o o qg |hdb
of daily activities activities

13. How would you rate the current function of your knee?

Inability to No limitation
perform any of é é' él él él é él él é é' 1E[|] in daily
daily activities activities

14. How did you answer the questions?
U, Independently U, With the help of parents/adults

DOI: https://dolorg/10.17816/PTORS61685
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