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Validation of Pedi-IKDC scale and intercultural adaptation to Ukrainian language
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IV «IactutyT maromorii xpe6dTa Ta cyrio0is im. mpod. M. 1. Curenka HAMH Vkpainn», Xapkis

There are no questionnaires available in Ukrainian that can be
used to objectify the results of treatment of orthopaedic and
traumatological pathology of the knee joint in children. In world
practice, subjective Pedi-IKDC and KOOS-Child scales are used
for this purpose. Objective. Validation, intercultural adaptation
and translation of the Pedi-IKDS scale in English (original) into
Ukrainian for paediatric patients. Methods. Translation and adap-
tation agreed with the copyright holder of the AOSSM test and
performed according to the requirements of the Recommenda-
tions for the Cross-Cultural Adaptation of Health Status Measures
of the American Academy of Orthopaedic Surgeons Institute for
Work & Health. The translated and adapted questionnaire has been
tested on a heterogeneous group of 10 children treated for knee
pathology. The questionnaire has been adjusted. The participants
(both sexes, aged 1018 years) have been divided into two groups
Jfor validation: I — without knee pathology, tested once; Il — with
knee injuries and physical limitations, tested before and after treat-
ment. Results. We obtained 50 questionnaires in group I (50 child-
ren). Student's t-test has been chosen for the analysis of results. To
compare the accuracy of the translation, a comparison has been
made with the results of A.Y. Nasreddine's study (unpaired Student's
t-test). The resulting differences between the original questionnaire
and its translation have not been statistically significant (p = 0.966).
Group Il received 200 questionnaires. A paired Student's t-test has
been chosen for analysis. Test results before and after treatment
have been significantly different (t2 > tcrit, p < 0.001). The appro-
priateness and objectivity of the Pedi-IKDC questionnaire have
been confirmed. Conclusions. The Pedi-IKDC test has been suc-
cessfully translated into Ukrainian and adapted for use. The quality
of adaptation has been confirmed and no statistically significant
difference has been found compared to the results of the world stu-
dies. Pedi-IKDC is recommended to be used in children with knee
pathology for clinical and scientific purposes.
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Ha ykpaincoxomosnomy npocmopi namenep Hemae amkem, 3a
00NOMO20I0 AKUX MONCHA 00 €KMuUBIzyeamu pesyiomamu Ji-
KY8AHHA OpMONEOUUHOi ma mpasmamono2iunoi namonoeii
KONIHHO20 cyenoba 6 dimeil. Y ceimosiil npakmuyi 014 yb02o
sukopucmogyroms cyo’'ekmusni wkanu Pedi-IKDC i KOOS-
Child. Mema. Banioayis, misxckyiemypHa aoanmayis ma nepex-
1a0 wkanu Pedi-IKDS 3 aneniiicokoi mosu (opucinanvha) Ha
VKpaiucovky 01s nayienmie oumsuozo 6iky. Memoou. Ilepexnao
ma aoanmayiio y3200dceno 3 npagogiacrukom mecmy AOSSM
ma nposedeno 32i0H0 3 eumozamu Recommendations for the
Cross-Cultural Adaptation of Health Status Measures
610 American Academy of Orthopaedic Surgeons Institute for
Work & Health. Ilepexnadeny ti adanmosarny ankemy anpo6osea-
HO Ha HeoOHOPIOnil epyni 3 10 dimeil, AKi OMpUMY6aiu IiKy8aH-
HA 3 NPUS0OY NAmo02ii KONiHHO20 cyenoba. 3pobaeno Kopekyiio
anxemu. /[na eanioayii yuacnuxis (oouosi cmami, ik 10—18 po-
Kig) posnodinunu Ha 06i epynu: I — 6e3 namono2ii KoNiHH020
cyanoba, mecmysaiu ooun pas, Il — iz mpaemamu xonina ma
QizuuHUMU 0OMedCeHHAMU, NPOMECMO8AR] 00 MA Nicasa NiKY-
sanns. Pesynomamu. Ompumano 50 anxem y I epyni (50 oimeii).
Jna ananisy pesynomamis oopanu t-kpumepiii Cmorooenma. [na
NOPIGHAHHS MOYHOCMI Nepekaady npoeenu NOPI6HAHH: 3 pe-
synbmamamu 0ocuiodicenns A. Y. Nasreddine (nenapruii t-kpumepiii
Cmurodenma). Ompumari po36incHOCME 3a YMO8 MeCMYSaHHsL 3d
OPUTHATILHOIO aHKemOI0 Ma il YKpaiHCbKUM Nepekaadom Cmamuc-
muuno ne suauywi (p = 0,966). V Il epyni ompumano 200 anxem. /s
aunanizy oopanu napnuil t-xpumepii Cmorodenma. Pesynomamu
mecmygeants 00 ma NiciAs NiKYSAHHA CYMMEBO GIOPIZHANUCA
(t2 > txpum, p < 0,001). Iliomseepoxceno adexsammuicmov ma
00’'ckmusHicms OYiHOK, OMPUMAHUX 3A OONOMO2010 ONUMY-
sanvruxa Pedi-IKDC. Bucnosxu. Tecm Pedi-IKDC ycniwino
nepekIaoeHull Ha YKPaiHCbKy MO8y ma aoanmoeanuil 0 6u-
Kopucmanus. Iliomeepoceno skicms adanmayii ma nopigHAHO
3 pe3ynbmamamuy C8Imosux 00CAi0NCeHb He 3HAUOEHO CIMamuc-
muyno 3uauywoi pisnuyi. Pedi-IKDC pexomenoosano uxopuc-
mogyseamu nio uac AiKy8awHs oimetl i3 RAMOAOCIEI KONIHHO20
cyenoba 6 kiniunux i Haykoeux yinsax. Knouosi cnosa. Konino,
HecmabinbHiCmb, OUMAYA Mpaemd, OUMsYAa OPMoneois.
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Introduction

In practice, pediatric orthopedists-traumatologists
often observe cases when, in knee joint damage,
the indicators of clinical examination or instrumental
methods of diagnosis do not correlate with the sub-
jective feelings of the patient and the functional out-
comes of treatment [1, 2]. Because of this, subjective
scales are used to objectify the results and compare
different groups of patients (by age, gender, type
of injury, treatment method or type of surgical in-
tervention). Pedi-IKDC and KOOS-Child [3—15] are
the main ones for use in pediatric orthopedics and
traumatology.

M. Dietvorst et al. [8] conducted a systematic re-
view of articles on knee injuries in children based
on patient-reported outcomes (PROMs). The authors
proved that IKDC and KOOS lose reliability when
examining children due to unclear questions. At
the same time, Pedi-IKDC and KOOS-Child proved
to be reliable and sensitive, so they are recommended
to be used to assess the functional state of the knee
joint in children.

C. A. van der Velden et al. [2] investigated and
compared the Pedi-IKDC and the KOOS-Child tests
during the transcultural adaptation of the Pedi-IKDC
to the Dutch language and validation.

The authors concluded that the Pedi-IKDC is
psychometrically superior to the KOOS-Child for
patients.

The clinical significance of the validation and
cross-cultural adaptation of the Pedi-IKDS scale to
the Ukrainian language is based on the fact that in
our country there are currently no questionnaires that
can be used to measure the activity and functionality
of the knee joint in a child. Also, transcultural adap-
tation and validation will allow domestic orthopedic
traumatologists to systematize and evaluate the state
of the joint, the results of treatment, and compare
the results with foreign colleagues.

The purpose of the study: validation, cross-cultu-
ral adaptation and translation of the Pedi-IKDS scale
from English (original) to Ukrainian for pediatric
patients.

Material and methods

Today, the development of Ukrainian-language
standards for assessing the state of the knee joint in
children's patients after an examination is extremely
necessary; therefore it was decided to translate and
adapt the Pedi-IKDS for use by domestic specialists.

Translation

The translation and adaptation was coordinated
with the test rights holder AOSSM (American Ortho-

pedic Society for Sports Medicine) and was carried
out in accordance with international requirements
(Recommendations for the Cross-Cultural Adap-
tation of Health Status Measures from the Ameri-
can Academy of Orthopedic Surgeons Institute for
Work & Health) [2].

In accordance with the requirements of the speci-
fied protocol, the translation of the original test was
performed by an orthopedic traumatologist proficient
in English (his translation is directed more towards
the clinical content of the questionnaire) and a profes-
sional English translator (the so-called «naive transla-
tor», whose work is not influenced by clinical/medi-
cal knowledge).

Then, the two translations were synthesized into
a joint version by the team (translators of the ques-
tionnaire and the research curator). All controversial
issues regarding the translation were resolved by con-
sensus of the parties in order to achieve clinical ac-
curacy and comprehensibility for children.

After that, two native English speakers with-
out medical education, independently of each other,
who did not know the original of the test, translated
the created general Ukrainian translation back into
English. These two translations were compared with
the original English versions. All inconsistencies
were discussed and adjustments were made.

The questionnaire and further research were ap-
proved by the decision of the Bioethics Committee at
the State Institution Professor M. 1. Sytenko Institute
of Spine and Joint Pathology of the National Acade-
my of Medical Sciences of Ukraine (Protocol No. 217
of 14.06.2021).

Subsequently, the questionnaires were tested
on a heterogeneous group of 10 children aged 5 to
15 years who were treated for knee joint disorders in
the Department of Pediatric Orthopedics of the State
Institution Professor M. 1. Sytenko Institute of Spine
and Joint Pathology of the National Academy of Me-
dical Sciences of Ukraine. Each respondent was in-
terviewed about the difficulty of the task. In case
of ambiguity or incomprehensibility, adjustments
were made. The final Ukrainian versions of Pedi-IK-
DC were obtained. Patients of the pilot study were not
included in the validation study.

Participants

The participants were selected from the outpatient
clinic and the inpatient unit of the State Institution
Professor M. 1. Sytenko Institute of Spine and Joint
Pathology of the National Academy of Medical Sci-
ences of Ukraine from March 2021 to December
2021 and were divided into two groups:
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— patients of both sexes, aged 10—18 years, without
disorders of the lower extremities, with a sufficient
command of the Ukrainian language, were selected
for the first group;

— the second group included children aged 10—18
with knee injuries and physical limitations.

The study aimed to include a heterogeneous
patient population that would be representative
of children with a wide range of orthopedic disor-
ders of the knee joint. Patients with any accompany-
ing diseases, the symptoms of which prevailed over
the symptoms of disorders in the knee joint, or with
poor command of the Ukrainian language were not
included.

If necessary, parents or guardians were allowed to
help the child fill in the questionnaires.

Procedure for conducting the study

The children of the first group were asked to fill in
the Pedi-IKDC questionnaire.

Patients of the second group filled out the Pedi-
IKDC questionnaire before the start of treatment and
5 months after a preliminary questionnaire during
a control examination. This time point was chosen
because clinical changes could be expected. If neces-
sary, patients were reminded by e-mail and phone
about the next examination.

Statistical analysis

Statistical analysis consisted of three stages. At
the first stage a general analysis was performed, stan-
dard basic indicators were calculated and their dis-
tribution was evaluated. Based on the information
received, methods and criteria were chosen for solv-
ing the tasks. To determine the accuracy of the trans-
lation, a comparison was made with the results
of the study by A. Y. Nasreddine [5], where a large
cohort of patients (1,921 children without knee joint
disorders) was analyzed and the criteria for the nor-
mality of Pedi-IKDC outcomes were determined.
At the second stage, the validity of the survey was
determined, and at the third stage, the objectivity
of the clinical outcomes was checked.

Table 1
Comparison of the results of own study
with findings of A. Y. Nasreddine [5]

Results and their discussion

An example of the Ukrainian version of Pedi-IK-
DC is presented in the Figure.

Validation

As a result of the study, 50 questionnaires were
filled in by 50 patients of the first group. In the second
group, 200 questionnaires were received, 102 children
took part in the initial testing, and 100 in the second
one (2 patients did not show up for the control exami-
nation, so they were excluded from the study). Using
the Excel® software, a template for calculating test
results was created and all 250 questionnaires were
analyzed using it.

The main statistical parameters for each group
were calculated, namely: the arithmetic mean of the sam-
ple, the standard deviation and the sampling error
(representativeness error).

Since the distribution of test results turned out to
be normal, the methods of mathematical statistics,
namely the Student's t-test, were chosen for further
analysis.

To compare the accuracy of the translation and
the efficiency of the test, the results of the first group
and the data of A. Y. Nasreddine's study [S] were ana-
lyzed using the unpaired Student's t-test (Table 1).

Calculations showed that the value of the t-crite-
rion was 0.04; the number of degrees of freedom f
was 1969; the critical value of the Student's t-test was
1.972; provided the level of significance a was 0.05.
The differences obtained when testing the original
questionnaire and its Ukrainian translation were not
statistically significant (p = 0.967).

To analyze the results of the second group, we
used the Student's paired t-test, comparing the data
obtained from the questionnaires of patients with
knee joint disorders before and after surgical treat-
ment (Table 2).

The study implied determination of the va-
lue of the paired t-criterion (36.165) and the num-
ber of degrees of freedom f (99). The critical value
of the Student's t-test for such a number of degrees

Table 2
Results of comparison of data from questionnaires
of patients with knee joint disorders
before and after surgical treatment

Indicator Ukrainian | A.Y Nasreddine’s Indicator Before 5 months
translation findings treatment after treatment
Number of participants 50 1921 Number of participants 100 100
Arithmetic mean by sample 86.6 87.4 Arithmetic mean by sample 46.226 89.092
Standard deviation 7.2 16.3 Standard deviation 9.280 7.357
Representativeness error 1.01 0.37 Representativeness error 0.928 0.736
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Section A. General information

1. Full name

Medical history No.
2. Date of examination

day month year

Section B. History taking

Date of knee joint
injury

day month year
‘We would like to know more about your knee joint injury.
Therefore, please answer the following questions
Action symptoms
1. Which of the following actions can you perform
without feeling pain in the knee joint?
1. Very intense loads, such as jumping or fast
turnovers, like in basketball or football
[] » Intense loads, such as weightlifting, skiing or tennis
3. Loads of medium intensity, associated with fast walking

or jogging
4 Ijig%lt exertion, such as walking at a normal speed
s. I cannot perform any of the above actions,
because I feel pain
2. How many times have you felt pain in the injured knee joint
(within the last 4 weeks or post-injury)?

Did not feel pain ﬁ Izil I%I I%II%I I%I & |8:| % % Constant pain

3. How much does the damaged knee joint hurt now?

Does not hurt at all ﬁ % é |4:| |5:| & & % % ll% Unbearable pain

4. How difficult was it to move or bend the injured
knee joint within the last 4 weeks or after an injury?
[J1. Not difficult at all (no restrictions)
15 Minor difficulty (discomfort)
[J5 Medium difficulty
[ 14 Difficult
[1s. Very difficult

S.. How swollen was the affected knee during the last 4 weeks or after

the in'urly? . 11. How does the knee joint injury affect your ability to:
[ 'here was no swelling No, freely | Yes, | Yes, Yes, I
. Slight swelling slightly |in -':Vzr}rllall e, | canlt
Lh. Visible swell_mg a. |Climb the stairs 1 2 3 4 5
[} Severe swelling b. |Go down the stairs 1 2 3 4 5
[ 5. Very strong swelling :
6. Which of the most difficult actions proposed below can you perform c. jsotgid on the damaged knee 1 2 3 4 5
without provoking the appearance of swelling in the knee joint? . Soual 0 a tieht anele o
[ Very intense activities such as jumping or quick turns, as in d. kr‘}e“;'joﬁna right angle in the 1 2 3 4 5
basketball or football . L .. . Sit down on a chair, bent the
= Intense loads, such as weightlifting, skiing or tennis c. [knees and put the feet on the 1 2 3 4 5
5. Moderate loads associated with fast walking or jogging floor
[+ Light exertion, such as walking at a normal speed f. |Get up from the chair 1 2 3 4 5
(5. L cannot perform any of the exercises now because the injured knee . |Run 1 2 3 4 5
joint swells even during rest o ., |Jump and Tand on the injured : > ) P 5
7. In the past 4 weeks or since the moment of injury, has y.. N, * [knee joint
your injured knee joint been locked (fixed) so that it wasnot ) [ i. | Move and stop quickly 1 2 3 4 5
ossible to move it? . .
- In the last 4 weeks or since the moment of injury, did you feel . Function
that something was stuck or sticking in your injured knee joint, O 0 12. How well did your knee joint function

but e;})u could move the joint?
9. Which of the following are the most difficult activities you can

fe] ithout ing th joint? I couldn't do 123456789 10 Icoulddo
Safely perorm withont harming the knee Jointy . quick turns, like in anythingatall (1010 1000 O whatever I wanted

basketball or football
L], Intense loads, such as weightlifting, skiing or tennis

5. Loads of medium intensity associated with fast walking or jogging
7 Light exertion, such as walking at a normal speed
[ I can't do a single task right now, because my injured knee joint I can't do

123

doesn't allow me to do sports anything at all oo
Sports activit . .

10. What loads can a damaged knee joint withstand

for a long time?
[ Very intense loads, such as jumping or fast turnovers, like in

before the injury?

13. How well is your injured knee
functioning now?

567 8 9 10 Icando
OO0 00 LT whatever I want

D-&

. O
14. Who filled out this ] , Child with the help

basketball or football questionnaire? 1Onlyachild  Ge oo rents/adult
[ Intense loads, such as weightlifting, skiing or tennis
[ 5. Loads of medium intensity associated with fast walking
or jogging . L
[ Light exertion, such as walking at a normal speed 15. Date of filling out the questionnaire day month year

[Js. Most of the time I cannot perform the listed exercises

Figure. Ukrainian version of Pedi-IKDC
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of freedom was 1.987. Differences obtained as a result
of the analysis of test results before and after treat-
ment were statistically significant (t, > t.; p < 0.001).

The high correlation of the results of determining
the condition of patients confirms the adequacy and
objectivity of the assessments obtained using the Pe-
di-IKDC questionnaire.

Discussion

Assessment of the patient's functional status is
of great importance both in the case of conserva-
tive and surgical treatment. Pedi-IKDC is an adapted
version for pediatric patients of the IKDC question-
naire, which is the gold standard test for determining
the state of the knee joint and is actively used in glo-
bal practice. The Ukrainian version of the Pedi-IK-
DC test can be downloaded from the official website
of AOSSM [14]. Statistical analysis was performed
to verify the correctness of the translation. For sub-
sequent validation and cultural adaptation, the tested
questionnaires as controls will provide greater reli-
ability for statistical analysis data. Summarizing
the results of the conducted statistical analysis, it was
established that the Ukrainian version of Pedi-IKDC
allows obtaining reliable, adequate and objective
indicators.

Conclusions

The Pedi-IKDC test was successfully translated
into Ukrainian and adapted for use. With the help
of statistical methods, the quality of adaptation was
confirmed and compared to the results of world studi-
es, no statistically significant difference was found.

Pedi-IKDC is recommended for use in children
with knee joint disorders for clinical and scientific

purposes.
Conflict of interest. The authors declare no conflict of
interest.
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