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BACKGRAUND: According to the literature, the Greek questionnaire on the study of the quality of life of children and
adolescents undergoing brace treatment (BRACE questionnaire, abbreviated as BrQ) is informative and reliable, which is
confirmed by its validation in different countries. This necessitates the creation of an adopted Russian version and its vali-
dation.

AIM: To perform Russian localization and validation of the Greek questionnaire on the study of the quality of life of chil-
dren and adolescents undergoing brace treatment.

MATERIALS AND METHODS: Russian localization and validation of the Russian version of the questionnaire on brac-
es (Ru-BrQ) was carried out in several stages: direct and reverse translations, examination of the questionnaire, formation
of a preliminary version, pilot testing of 104 patients with idiopathic scoliosis on brace treatment, development of the final
version, reliability study using the evaluation of Cronbach's alpha criterion and intraclass correlation coefficient (ICC), and
provision of the final version.

RESULTS: According to the indicators of the overall Ru-BrQ score, 0% of patients scored at the “floor” and “ceiling”
levels. The average quality of life scores according to Ru-BrQ and in the retest were 72 + 9.2 and 72.4 + 9.0 points, re-
spectively. According to the ICC indicator, domains such as “general health,” “self-esteem and aesthetics,” “vitality,” and
“social functioning” showed excellent reliability (>0.9). “Physical functioning” and “school activity” demonstrated good reli-
ability (0.75-0.9). “Emotional functioning” and “body pain” demonstrated moderate reliability (0.5-0.75). The Cronbach’s alpha
coefficient showed that except for the domains “emotional functioning” and “body pain,” where good internal consistency
was determined (>0.8), all other domains confirmed excellent internal consistency (0.9). The Pearson correlation coefficient
(index 0.67) revealed a noticeable correlation between Ru-BrQ and the Russian version of SRS-22.

CONCLUSIONS: The Russian version is a reliable questionnaire for the study of the quality of life of children and ado-
lescents undergoing brace treatment, comparable with the original Greek version of BrQ, and can be recommended for use
in practical and scientific activities to assess the effect of a torso brace on the quality of life in children and adolescents.
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JIuHrBOKYNbTYpHas apantauus
W BaIAaLMUA PYCCKOA3bIYHOW BEpCUM ONMPOCHMKA
BRACE QUESTIONNAIRE

[A. Nenn', U.B. Nasnos?, M.0. [lemuenko', A.B. 3apunosa', 0.B. bepesxesa', T.10. MaknaxoBa?

! MpoTe3Ho-opToneauyeckmit LieHTp «CKonnonommm.py», CaHkT-MeTepbypr, Poccus;
2 CeBepo-3ana/iHblil Hay4HO-NPaKTMYECKWIA LieHTP peabunuTaLmumi u npotesuposaHns «OpteTuka», CaHkT-MeTepbypr, Mocksa, Poccus

06ocHoeanue. CornacHo AaHHbIM JIUTEPaTYpbl IPEYECKMIA OMPOCHUK MO UCCNENOBAHMI0 KAYecTBa JKW3HU AeTed U MoA-
POCTKOB, NPOXoAALLMX KopceTHoe neyeHne (BRACE QUESTIONNAIRE, cokpalieHHo BrQ), uHpopMaTiBEH M HaeXeH, YTo nof-
TBEPIEHO MyTEM €ro BanMAaLMM B pasHblX CTpaHax. 310 06ycnoBnMBaeT HEODXOAMMOCTb CO3LaHUA afanTMPOBaHHOW pyc-
CKOSAI3bIYHOW BEPCUM M ee BalMaaLyw.

Llese — nuHrBOKYNLTYpHasA aganTaums W BanMAaumMs PycCKONA3bIYHOW BEPCUM MPEYECKOro OMpOCHUKA MO UCCef0BaHMI0
KayecTBa ¥U3HU [eTel U NOAPOCTKOB, NPOXOAALIMX KOPCETHOE JIeYeHue.

Mamepuanel u Memodbl. JIMHrBOKYNbTYpHasA afanTaumMs M BanMaaums PyCCKOA3bIYHOM BEPCUM OMPOCHUKA NO KOpceTaM
(Ru-BrQ) npoBeaeHa B HECKONLKO 3TanoB: NPsSMOiA U 00paTHLIN NepeBoAbl, IKCMEPTU3a ONPOCHUKA, (POpMUPOBaHME NMPefBa-
PUTENBHOW BEpCUM, MUNOTHOE TecTUpoBaHue 104 NaLMEHTOB € UAMONATUYECKUM CKOMMO30M, HaXOAsALLMXCA Ha 3Tane KopceT-
HOr0 JIeYEHMS, CO3AaHNe OKOHYATENbHOW BEPCUM, UCCNEN0BaHWE HAJLEXHOCTU C MOMOLLIbH OLLEHKM KpuTepus anbga-KpoHba-
Xa W BHyTpuKiaccoBoro Koadguumenta koppensumm (ICC), npepoctaBneHne GuUHaNbHON BEpCUM.

Pesynemamel. Mo onpocHuky Ru-BrQ 0 % naumeHToB Habpanu oblee konmuyecTBo 6annoB Ha ypoeHe «nonax» 1 0 % Ha
YPOBHE «MnoToNKax». B TecTe cpegHee KonmuecTBo 6annos coctasuno 72 + 9,2, B petecte — 72,4 + 9,0. Mo nokasatento ICC
OT/MYHAs HafexHocTb (>0,9) ycTaHoBneHa ans Takux AOMeHOB, Kak «00Luee cocTosHMe 340poBbs», «CaMooLEHKa U 3CTETH-
Ka», «{usHecnocobHocTb» M «CoumanbHoe dyHKUMOHMpoBaHWe». Xopolas HaaexHocTs (0,75-0,9) onpeneneHa B foMeHax
«Dusnyeckoe dyHKUMOHMpOBaHME» U «LLIKoNbHas aKTUBHOCTb». [lOMeHbl «IMOLMOHaNbHOE (YHKUMOHMPOBaHKe» U «Tenec-
Hasa 60/1b» NPOAEMOHCTPUPOBaNM yMepeHHyo HapexHocTb (0,5-0,75). CornacHo KoadduumeHTy anbda-KpoHbaxa ans mo-
MEHOB «3MoLMOHaNbHoe BYHKLUMOHMPOBaHUe» U «TenecHas bonb» 0TMeYEHa XopoLLasl BHYTPEHHSS cornacoBaHHoCTb (=0,8),
a Ans ocTanbHbix AoMeHoB — oTamyHas (30,9). Koadduument koppensumm Mupcona (nokasatens 0,67) cBuneTensCTBOBaN
0 3aMeTHOMN KOppenAUMoHHON cBsi3n Mexay Ru-BrQ u pycckosasbiuHoi Bepcuein SRS-22.

3akntoyenue. Pycckosi3bluHas Bepcusi SIBNSETCA HAfEXHbIM OMPOCHMKOM MO MCCEAO0BaHMIO KauecTBa JKWU3HW AeTeid
¥ NMOLPOCTKOB, NPOXOAALLMX KOPCETHOE IEYEHWE, CPABHMMBIM C OPUIMHAIbHOM rpeyeckoi Bepcuei BrQ, n MoxeT BbiTb peko-
MeH/0BaHa K MCMO/b30BaHMI0 B MPaKTUYECKOW U HAaY4YHON [EeATENbHOCTU ANS OLEHKU BIMSHWSA KOpPCeTa Ha TyNOBULLE Ha Ka-
YeCTBO XM3HM [eTel U NOLPOCTHOB.
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BACKGROUND

Adolescent idiopathic scoliosis is a complex three-
dimensional progressive deformity that requires long-
term conservative or surgical treatment. In the treatment
of scoliosis, the Society on Scoliosis Orthopedic and
Rehabilitation Treatment identifies three most important
aims until the end of the growth period, namely, improving
body esthetics, improving the patient’s quality of life, and
preventing disability. However, to improve the quality of life
in adulthood by long-term treatment of adolescents with
a rigid orthosis on the body for several years, the subjective
assessment of their quality of life during orthotics
worsens [1-7]. In the analysis of 60 studies, Wang et al. [8]
identified self-esteem, mental health, and vitality as the most
frequently mentioned components that reduce the quality of
life. To improve effectively the quality of life of individuals
who wear body orthoses for a long time, factors that affect
this indicator the most must be identified; therefore, the use
of appropriate questionnaires is still relevant. In Russia,
only three validated quality-of-life questionnaires are used,
namely, the Short-Form-36 (SF-36) [9], Pediatric Quality of
Life Inventory (PedsQL) [10], and Scoliosis Research Society
22-Item (SRS-22) [11]). Only PedsQL is adapted for pediatric
patients; however, it is not focused on children with scoliosis;
thus, SRS-22, a specialized scoliosis questionnaire, is more
intended for self-assessment of the condition after surgical
treatment of this pathology. In 2006, Greek experts developed
the Brace Questionnaire (BrQ), a specialized questionnaire
for assessing the quality of life for children and adolescents
with scoliosis undergoing orthotic treatment [12]. To date,
the questionnaire has been translated and validated in several
languages, namely, Polish [13], Italian [14], French [15],
Turkish [16], Korean [17], Persian [18], and Chinese [19, 20],
which has proven its informativeness and reliability. The lack
of a validated Russian version of the questionnaire makes
it difficult to conduct comparative studies on the quality
of life of children and adolescents undergoing orthotic
treatment; thus, the high performance of the original version
of the questionnaire determines its need for adaptation for
practice in Russia.

The work aimed at the localization and validation of
the Russian version of the Greek BrQ to evaluate the quality
of life of children and adolescents undergoing orthotic
treatment for scoliosis.

MATERIALS AND METHODS

The use of any international questionnaire in scientific
and practical work must comply with the conditions for
the adaptation procedure in accordance with international
standards [21]. The developer (Theodoros B. Grivas, MD,
Director of the Orthopedics and Traumatology Department
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of Tsaneio General Hospital in Piraeus, Greece, member of
the National Examination Board in the relevant specialty) of
the questionnaire was informed and agreed to the Russian
translation.

The localization of the questionnaire was performed in
several stages, namely, translation from Greek into Russian
by two independent Russian-speaking medical translators,
reverse translation of the questionnaire by two independent
Greek speakers with medical education, assessment by
a panel of experts with the participation of translators,
clinical specialists, and psychologists, and the creation of
the pre-final version of the questionnaire.

The inclusion criteria for pilot testing were girls and boys
aged 12-18 years with idiopathic scoliosis, Cobb angle of
25°-50°, and skeletal immaturity (Risser test 1-3), which
used a brace made according to the Rigaud—Chenot system
using the CAD/CAM complex Rodin4D for at least 3 months
and at least 14 h a day. The study participants marked difficult
questions. The survey was conducted by psychologists who,
if necessary, further explained the wording of the questions
to children and adolescents.

The BrQ contains 34-Likert scale items and covers
eight domains for measuring the quality of life of patients
with juvenile idiopathic scoliosis receiving orthotic treat-
ment, including “general health perception” (questions 1
and 2), “physical functioning” (questions 3-9), “emotional
functioning” (questions 10-14), “self-esteem and aesthet-
ics” (questions 15 and 16), “vitality” (questions 17 and 18),
“school activity” (questions 19-21), “bodily pain” (ques-
tions 22-27), and “social functioning” (questions 28-34).
Estimating BrQ is simple. For questions 4, 5, 6, 12, and
14-17, “always” scored 5 points; “most of the time,”
4 points; “sometimes,” 3 points; “almost never,” 2 points;
and “never,” 1 point. For questions 1, 2, 3, 7-11, 13, and
18-34, “always” scored 1 point; “most of the time,”
2 points; “sometimes,” 3 points; “almost never,” 4 points;
and “never,” 5 points. Each score is then multiplied by 20,
and the total score is divided by 34. Theoretically, the mini-
mum and maximum scores are 20 and 100, respectively.
Higher scores indicate a better quality of life. The subscale
score can be calculated for each of the eight domains by
dividing the total score for each dimension by the number
of its constituent items. To avoid memory effects, all par-
ticipants in the pilot study completed two Ru-BrQ tests at
7-day intervals (test-retest).

The scheme of testing and repeated testing enabled
determining the intraclass correlation coefficient (ICC), which
represents the questionnaire’s reliability. The ICC index was
evaluated according to the method proposed by T.K. Koo and
M.Y. Li [22], where a score of <0.5 indicates low reliability;
0.5-0.75, moderate reliability; 0.75-0.9, good reliability;
and >0.9, excellent reliability. The “floor” and “ceiling” effects
for each question were determined.
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The test-retest reliability and the final version of
the questionnaire were assessed using Cronbach’s alpha
coefficient [23]. Excellent internal consistency was assumed
if Cronbach’s alpha was >0.9, good if >0.8, sufficient if >0.7,
doubtful if >0.6, poor if >0.5, and insufficient if <0.50 [24].

To assess parallel validity, the results of the Russian
Ru-BrQ questionnaire were compared with that of the Russian
SRS-22 version using the Pearson correlation coefficient.

Table 1. Percentage of respondents with the minimum/maximum
score on a scale (1-5) for each item of the Ru-BrQ

Tom 11, Ne 2, 2023

Question Floor Ceiling
number effect effect
1 0 (0%) 11 (10.58%)
2 3 (2.86%) 5 (4.81%)
3 4 (3.81%) 4 (3.85%)
4 6 (5.71%) 11 (10.58%)
5 4 (3.81%) 37 (35.58%)
6 1(0.95%) 40 (38.46%)
7 0 (0%) 21 (20.19%)
8 0 (0%) 21 (20.19%)
9 1(0.95%) 18 (17.31%)
10 2 (1.9%) 5 (4.81%)
n 0 (0%) 7 (6.73%)
12 4 (3.81%) 8 (7.69%)
13 11 (10.48%) 2 (1.92%)
14 1(0.95%) 21 (20.19%)
15 5 (4.76%) 7 (6.73%)
16 4 (3.81%) 8 (7.69%)
17 4 (3.81%) 6 (5.77%)
18 0 (0%) 6 (5.77%)
19 0 (0%) 16 (15.38%)
20 0 (0%) 13 (12.5%)
21 0 (0%) 19 (18.27%)
22 0 (0%) 39 (37.5%)
23 1 (0.95%) 33 (31.73%)
24 1 (0.95%) 26 (25%)
25 1(0.95%) 16 (15.38%)
26 0 (0%) 32 (30.77%)
2] 3 (2.86%) 42 (40.38%)
28 0 (0%) 18 (17.31%)
29 14 (13.33%) 5 (4.81%)
30 2 (1.9%) 9 (8.65%)
3 0 (0%) 14 (13.46%)
32 5 (4.76%) 14 (13.46%)
33 0 (0%) 25 (24.04%)
34 18 (17.14%) 4 (3.85%)

OpTonenys, TpaBMaTonora
V1 BOCCTAHOBYTENbHAA XVPYpPriAa AETCKOMO BO3pacTa

The Pearson criterion was determined using the R.E. Chaddock
scale [25], where a value of <0.3 meant weak correlation;
0.3-0.5, moderate correlation; 0.5-0.7, evident correlation;
0.7-0.9, high correlation; and >0.9, very high correlation.

Based on the results of the pilot study, the final version of
the Russian-language questionnaire BrQ (Ru-BrQ), presented
in the appendix, was created. The meaning of the questions
in the final Russian version is correct and matches those in
the original Greek version.

RESULTS

Patients undergoing orthotic treatment at the Skolio-
logik.ru Prosthetic and Orthopedic Center and the North-
Western Scientific and Practical Center for Rehabilitation and
Prosthetics Orthetika, who participated in the Ru-BrQ pilot
study, came from various federal districts of Russia.

The average age of the participants at the time of
questionnaire completion was 14.0 + 1.7 years. They used
a brace for 3-120 months. The mean brace-wearing time
per day was 175 + 3.2 h. The mean Cobb angle of the main
scoliotic curve at the time of the survey was 34.1° + 10.6°.
The distribution of the types of scoliotic curves at the time
of the survey according to the classification of M. Rigo
et al. [26], which is used to make braces, is as follows:
variant A with three curves, 23.1%; variant B with four curves,
46.1%; variant C with not three and not four curves, 23.1%;
and variant E with isolated curve, 7.7%. The bone maturity
indices according to Risser |, I, and Il were 7.7%, 40.4%, and
51.9%, respectively.

In the initial test, the average score in assessing
the quality of life according to the Ru-BrQ was 72 + 9.2,
whereas in test 2, it was 72.4 + 9.0. The average durations
of filling out the questionnaire in the test and retest were
4.5+ 0.9 and 4.3 £ 0.7 min, respectively.

As regards the total Ru-BrQ scores, none of the patients
scored at the “floor” and “ceiling” levels. No “floor” (most
participants scored the lowest on the considered variable)
or “ceiling” (most participants scored the highest on
the considered variable) effects were observed for each
Ru-BrQ question (Table 1).

However, attention should be paid to questions 5, 6, 22,
23, 26, and 27, which showed higher values, indicating more
pronounced “ceiling” effects in “physical functioning” and
“bodily pain.”

The ICC and Cronbach'’s alpha coefficient based on testing/
retesting by the Ru-BrQ domains are presented in Table 2.

According to the obtained indicators of the ICC,
the questionnaire reliability in all domains can be determined.
Excellent reliability (>0.9) was shown by domains such as
“general health perception,” “self-esteem and aesthetics,”
“vitality,” and “social functioning.” Good reliability (0.75-0.9)
was noted in “physical functioning” and “school activity.”

BOI: https://doi.org/10.17816/PTORS322807
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“Emotional functioning” and “bodily pain” showed moderate
reliability (0.5-0.75).

According to Cronbach’s alpha coefficient for “emotional
functioning” and “bodily pain,” good internal consistency (=0.8)
was noted, whereas in the remaining domains, the coefficients
showed excellent (=0.9).

In the parallel validity study of the Ru-BrQ and Russian
version of the SRS-22, the Pearson correlation coefficient
confirmed a significant correlation (indicator 0.67) despite
the different structures of the questionnaires.

DISCUSSION

BrQ is the first multidimensional questionnaire specially
developed in Greece and tested in many countries to assess
the quality of life of patients with juvenile idiopathic scoliosis
receiving orthotic treatment, which justifies the relevance of
its use.

The Ru-BrQ was characterized by good reproducibility.
In general, Russian children had no difficulty understanding
most of the questions. The sentence “You wore special
clothes” required additions and clarifications. The children
did not understand the term “special clothes,” so they needed
an explanation. Thus, the question in the Russian version
was formulated as “Did you wear bulky clothes that hide
the brace?”

However, in Russian children, attention was drawn to
the answers to some questions regarding the “floor” and
“ceiling” effects. For questions 5 and 6 (if the patient can
put on and take off the brace without external assistance),
35.58% and 38.46% of the respondents answered “always,”
corresponding to the maximum number of points. This is
because children and adolescents with idiopathic scoliosis,
who were undergoing orthotic treatment at the Prosthetic
and Orthopedic Center Skoliologik.ru and the North-Western
Scientific and Practical Center for Rehabilitation and
Prosthetics Orthetika, where patients are trained on putting
on and taking off the brace independently, were involved in
the pilot survey. More frequent indicators of the “ceiling” were
noted in “bodily pain.” Thus, to questions 22 (“You had to take
medication for pain”) and 23 (“You had pain during the night”),
almost a third of patients (37.5% and 31.73%, respectively)
responded “never,” estimated at 5 points. Indicators close to
these “ceiling” scores (30.77% and 40.38%) were obtained
in questions 26 (“You had pain when climbing stairs”) and
27 (You felt pins and needles in your arms or legs”). Thus,
these questions showed lower sensitivity. For conclusions
about the sensitivity of these questions, the Russian-speaking
population should continue to be interviewed using Ru-BrQ.

The high Cronbach'’s alpha coefficient of the Ru-BrQ (0.93)
implies excellent internal consistency. The Cronbach’s
alpha coefficient of the Ru-BrQ was compared with that of
the original Greek version, as well as versions in Polish,

Vol 11 (2) 2023
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Table 2. Intraclass correlation coefficient and Cronbach’s alpha
coefficient by domains of the Ru-BrQ (n = 100)

Ru-BrQ quality-of-life domain IcC Croarlgzgh's
General health perception 0.93 0.96
Physical functioning 0.79 0.92
Emotional functioning 0.73 0.88
Self-esteem and aesthetics 0.96 0.99
Vitality 0.95 0.97
School activity 0.82 0.99
Bodily pain 0.53 0.82
Social functioning 0.97 0.99

French, Turkish, Korean, Persian, and Chinese languages
(Table 3).

Table 3 once again confirms the excellent internal
consistency of the Russian version. Thus, the original
Greek version of the BrQ has a Cronbach’s alpha of 0.82.
The 2021 Chinese version (0.83), French (0.85), and Ko-
rean (0.87) versions are close to this indicator of inter-
nal consistency. The highest coefficients were noted in
the Persian, Russian (0.93), Polish (0.94), and Turkish (0.94)
versions.

The average values of the sum of points in the Rus-
sian population (test, 72 + 9.2; retest, 72.4 + 9.0) are com-
parable with the data obtained by Polish (test, 77.1 + 12.2;
retest, 76.5+12.1) [13], French (test, 76.0 £ 10.5; re-
test, 73.8 £ 11.1) [15], Turkish (test, 78.4 + 14.8; retest,
713 +£15.2) [16], and Chinese (test, 778 + 9.8; retest
79.2 + 10.5) [20] researchers.

The higher the Cronbach’s alpha coefficient of the ques-
tionnaire, the more single discipline it is. This fully applies
to the localized and validated Ru-Br@Q, which should be at-
tributed to specific clinical questionnaires.

Table 3. Comparison of the Cronbach’s alpha coefficient
of the Russian version with the original Greek version
and versions in other languages

Questionnaire versions Cronbach’s alpha

(year) value
Russian (2023) Ru-BrQ 0.93
Original Greek (2006) G-BrQ 0.82
Polish (2012) Pol-BrQ 0.94
French (2017) F-BrQ 0.85
Turkish (2018) Tur-BrQ 0.94
Korean (2018) K-BrQ 0.87
Persian (2020) P-BrQ 0.93
Chinese (2021) C-BrQ 0.83
Chinese (2022) C-BrQ 0.89
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KIMHUHECKWE ICCIELOBAHVA Tom 11, Ne 2, 2023

undergoing orthotic treatment. The results of testing
to identify individual psychological differences can be
used in scientific research and optimize conservative
treatment.

CONCLUSION

The Ru-BrQ localized and validated in accordance
with international standards can be recommended for
studying the quality of life of patients aged 9-18 years

APPENDIX

Russian version of the Brace Questionnaire (Ru-BrQ)

This questionnaire asks how you feel about your health while you are wearing a brace. This is not a test, and there are
no right or wrong answers.

+ Please read every question carefully.
» Choose the best answer and mark with an x.

. Most
Example Never Almost never Sometimes of the time Always
During the last week, you were O O O O
in a good mood for studying
Please tell us a few things about yourself:
Youare: Oagirl Oaboy Age: years. You are wearing the brace since
You are wearing the brace for hours/day. Date
During the past 3 months... Never Almost never Sometimes of tr:st}me Always
1. The brace made you feel ill O O O O O
2. You were afraid that your back O O O O O
will get worse
During the past 3 months while you Never Almost never Sometimes Most Always
were wearing the brace... of the time
3. You felt tired when walking O O O O O
4. You were able to run O O O O a
5. You managed to wear the brace O O O O O
without any help
6. You managed to take off the O O O O O
brace without any help
7. You could not eat well O O O O O
8. You could not sleep well O O O O O
9. You could not breathe well O O O O O
During the past 3 months... Never Almost never Sometimes of thl:lzst:me Always
10. The brace made you feel O O O O O
nervous
11. You felt worried because of the O O O O O
brace
12. You felt happy O O O O O
13. You believed that your life O O O O O
would be better if you were not
on brace
14. You believed that brace O O O O O

treatment was beneficial

BOI: https://doi.org/10.17816/PTORS322807



CLINICAL STUDIES

Vol 11 (2) 2023

Pediatric Traumatology. Orthopaedics

and Reconstructive Surgery

During the past 1 month... Never Almost never Sometimes of t:I:St:me Always
15. You felt proud of yourself O O O O O
16. You were satisfied with your O O O O O
body
During the past 1 month... Never Almost never Sometimes of thI:I:St:me Always
17. You felt strong and full of O O O O O
energy
18. You felt tired and exhausted O O O O O
because of the brace
During the past 1 month, because of Never Almost never Sometimes Most Always
the brace of the time
19. You had difficulties with your O O O O O
lessons
20. You were absent from school O O O O O
21. You found it hard to pay O O O O O
attention in the classroom
During the past 1 month, while you Never Almost never Sometimes Most Always
were wearing the brace of the time
22. You had to take medication for O O O O O
pain
23. You had pain during the night O O O O O
24. You had pain when walking O O O O O
25. You had pain when sitting O O O O O
26. You had pain when climbing O O O a O
stairs
2]. You felt pins and needles in your O O O O |
arms or legs
During the past T month, because of Never Almost never Sometimes Most Always
the brace of the time
28. You could not go out with your O O O O O
friends
29. Your friends felt compassion O O O O O
for you
30. You felt different from your O O O O O
peers
31. You had problems with your O O O O O
family
32. You believed that your O O O O O
relationship with your family or
your friends would be better if
you were not on brace
33. You stayed at home because O O O O |
you were ashamed
34. You wore special clothes O O O O O
Thank you!

BOI: https://doi.org/10.17816/PTORS322807

145



146

KIMHUHECKWE ICCIELOBAHVA

ADDITIONAL INFORMATION

Funding. The study had no external funding.

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

Ethical considerations. The publication of the article is autho-
rized by the Ethics Committee of the Prosthetic and Orthopedic Center
Skoliologik.ru based on the principles of the World Helsinki Medical
Declaration (Minutes No. 4 dated March 30, 2023). The article pres-
ents the results of studies without patient identification, which do
not contradict the ethical standards of the Declaration of Helsinki
of the World Medical Association “Ethical Principles for Conducting
Scientific Research Involving Humans” as amended in 2000 and the
Rules of Clinical Practice in the Russian Federation, approved by the

REFERENCES

1. Misterska E, Glowacki M, Latuszewska J, et al. Perception of
stress level, trunk appearance, body function and mental health in
females with adolescent idiopathic scoliosis treated conservatively:
a longitudinal analysis. Quality of Life Research. 2013;22(7):1633-1645.
DOI: 10.1007/s11136-012-0316-2

2. Piantoni L, Tello CA, Remondino RG, et al. Quality of life and patient
satisfaction in bracing treatment of adolescent idiopathic scoliosis.
Scoliosis Spinal Disord. 2018;13(1). DOI: 10.1186/s13013-018-0172-0
3. Zimon M, Matusik E, Kapustka B, et al. Conservative man-
agement strategies and stress level in children and adolescents
with idiopathic scoliosis. Psychiatria Polska. 2018;52(2):355-369.
DOI: 10.12740/PP/OnlineFirst/ 68744

4. Cheung PWH., Wong CKH., Cheung JPY. An insight into the
health-related quality of life of adolescent idiopathic scoliosis pa-
tients who are braced, observed, and previously braced. Spine.
2019;44(10):E596—E605. DOI: 10.1097/BRS.0000000000002918

5. Lin T, Meng Y, Ji Z et al. Extent of depression in juvenile
and adolescent patients with idiopathic scoliosis during treat-
ment with braces. World Neurosurgery. 2019;125:e326-e335.
DOI: 10.1016/j.wneu.2019.01.095

6. Pezham H, Babaee T, Bagheripour B, et al. Stress level and
quality of life of adolescents with idiopathic scoliosis during
brace treatment. Turk J Phys Med Rehabil. 2022;68(2):231-231.
DOI: 10.5606/tftrd.2022.8467

7. Asada T, Kotani T, Sunami T, et al. What factor induces stress in
patients with AIS under brace treatment? Analysis of a specific factor
using exploratory factor analysis. J Orthop Sci. 2021;26(6):999-1003.
DOI: 10.1016/].jos.2020.10.024

8. Wang H, Tetteroo D, Arts Ch, et al. Quality of life of ado-
lescent idiopathic scoliosis patients under brace. Qual Life Res.
2021;30(3):703—711. DOI: 10.1007/s11136-020-02671-7

9. Novik AA, lonova Tl. Rukovodstvo po issledovaniyu kachestva
zhizni v meditsine. Moscow: OLMAPRESS; 2002. (In Russ.)

10. Novik AA, lonova TI. Issledovanie kachestva zhizni v pediatrii.
Moscow: RAEN; 2013. (In Russ.)

11. Gubin AV, Prudnikova 0G, Kamysheva VV, et al. Clinical testing of the
russian version of the srs-22 questionnaire for adult scoliosis patients.
Spine Surgery. 2017;14(2):31-40. (In Russ.) DOI: 10.14531/ss2017.2.31-40
12. Vasiliadis E, Grivas TB, Gkoltsiou K. Development and preliminary
validation of Brace Questionnaire (BrQ): a new instrument for mea-
suring quality of life of brace treated scoliotics. Scoliosis. 2006;1:7.
DOI: 10.1186/1748-7161-1-7

Tom 11, Ne 2, 2023

OpTonenys, TpaBMaTonora
V1 BOCCTAHOBYTENbHAA XVPYpPriAa AETCKOMO BO3pacTa

Order of the Ministry of Health of Russia dated June 19, 2003 No. 266.
The study participants and their legal representatives were informed
about the aims, methods, expected benefits of the study, and the
risks and inconveniences associated with participating in the study.

Author contributions. G.A. Lein created the study concept and
design and edited the text. V. Pavlov performed analysis of the data
obtained and wrote the text. M.0. Demchenko performed statistical
processing of the research materials. A.V. Zaripova performed the
localization of the questionnaire. 0.V. Berezneva and T Yu. Maklakova
collected the research materials.

All authors made a significant contribution to the study and
preparation of the article, read and approved the final version before
its publication.

13. Kinel E, Kotwicki T, Podolska A, et al. Polish validation of Brace
Questionnaire. European Spine Journal. 2012;21(8):1603-1608.
DOI: 10.1007/s00586-012-2188-0

14. Aulisa AG, Guzzanti V, Galli M, et al. Validation of Ital-
ian version of brace questionnaire (BrQ). Scoliosis. 2013;8(1):13.
DOI: 10.1186/1748-7161-8-13

15. Deceuninck J, Tirat-Herbert A, Rodriguez Martinez N, et al. French
validation of the Brace Questionnaire (BrQ). Scoliosis Spinal Disord.
2017;12(1):1-5. DOI: 10.1186/513013-017-0126-y

16. Gur, G, Yakut Y, Grivas T. The Turkish version of the
Brace Questionnaire in brace-treated adolescents with idio-
pathic scoliosis. Prosthet Orthot Int. 2018;42(2):129-135.
DOI: 10.1177/0309364617690393

17. Lim JM, Goh TS, Shin JK, et al. Validation of the Korean ver-
sion of the Brace Questionnaire. Br J Neurosurg. 2018;32(6):678—681.
DOI: 10.1080/02688697.2018.1501464

18. Jafarian FS, Sadeghi-Demneh E. Validity and reliability of the
Persian version of brace questionnaire for assessing the quality of
life Life in subjects with scoliosis. Arch Rehabil. 2020;21(1):74—81.
DOI: 10.32598/RJ.21.1.2983.1

19. Zhang X, Wang D, Yao M, et al. Reliability and validity of Chi-
nese version of Brace Questionnaire for adolescent idiopathic sco-
liosis: a cross-sectional study. Medicine (Baltimore). 2021;100(33).
DOI: 10.1097/MD.0000000000026965

20. Yi H, Chen H, Wang X, et al. Cross-cultural adaptation and valida-
tion of the Chinese version of the Brace Questionnaire. Front Pediatr.
2022;9. DOI: 10.3389 /fped.2021.763811

21. Beaton DE, Bombardier C, Guillemin F, et al. Guidelines for the
process of crosscultural adaptation of self-report measures. Spine.
2000;25(24):3186—3191. DOI: 10.1097/00007632-200012150-00014

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

23. Cronbach LJ. Coefficient alpha and the internal structure of tests.
Psychometrika. 1951;16:297-334.

24. Nasledov AD. IBM SP SS Statistics 20 i AMOS: professional’nyi
statisticheskii analiz dannykh. Saint Petersburg: Piter; 2013.

25. Chaddock RE. Principles and methods of statistics. Boston, New
York, 1925.

26. Rigo M, Villagrasa M., Gallo D. A specific scoliosis classification
correlating with brace treatment: description and reliability. Scoliosis.
2010:5(1). DOI: 10.1186/1748-7161-5-1

BOI: https://doi.org/10.17816/PTORS322807



CLINICAL STUDIES

CMUCOK JIUTEPATYPbI

1. Misterska E., Glowacki M., Latuszewska J., et al. Perception of
stress level, trunk appearance, body function and mental health in
females with adolescent idiopathic scoliosis treated conservatively:
a longitudinal analysis // Quality of Life Research. 2013. Vol. 22. No. 7.
P. 1633-1645. DOI: 10.1007/511136-012-0316-2

2. Piantoni L., Tello C.A., Remondino R.G., et al. Quality of life
and patient satisfaction in bracing treatment of adolescent idio-
pathic scoliosis // Scoliosis Spinal Disord. 2018. Vol. 13. No. 1.
DOI: 10.1186/513013-018-0172-0

3. Zimon M., Matusik E., Kapustka B., et al. Conservative man-
agement strategies and stress level in children and adolescents
with idiopathic scoliosis // Psychiatria Polska. 2018. Vol. 52. No. 2.
P. 355-369. DOI: 10.12740/PP/OnlineFirst/ 68744

4. Cheung PWH., Wong CKH., Cheung J.PY. An insight into the
health-related quality of life of adolescent idiopathic scoliosis pa-
tients who are braced, observed, and previously braced // Spine. 2019.
Vol. 44. No. 10. P. E596—E605. DOI: 10.1097/BRS.0000000000002918
5. Lin T, Meng Y, Ji Z, et al. Extent of depression in juvenile
and adolescent patients with idiopathic scoliosis during treatment
with braces // World Neurosurg. 2019. Vol. 125. P. e326—e335.
DOI: 10.1016/j.wneu.2019.01.095

6. Pezham H., Babaee T, Bagheripour B, et al. Stress level and
quality of life of adolescents with idiopathic scoliosis during brace
treatment // Turk. J. Phys. Med. Rehabil. 2022. Vol. 68. No. 2.
P. 231-237. DOI: 10.5606/tftrd.2022.8467

7. Asada T, Kotani T, Sunami T,, et al. What factor induces stress in
patients with AIS under brace treatment? Analysis of a specific factor
using exploratory factor analysis // J. Orthop. Sci. 2021. Vol. 26. No. 6.
P. 999-1003. DOI: 10.1016/}.jos.2020.10.024

8. Wang H., Tetteroo D., Arts Ch,, et al. Quality of life of adoles-
cent idiopathic scoliosis patients under brace // Qual. Life Res. 2021.
Vol. 30. No. 3. P. 703—711. DOI: 10.1007/s11136-020-02671-7

9. Hoswk A.A, VoHosa TW. PykoBoacTBo no MccnegoBaHuio Kade-
CTBa }W3HWU B MeamumHe. Mocksa: OJIMATNPECC, 2002.

10. Hosuk A.A., MoHosa TW. WccnenoBaHme KayecTBa M3HU B ne-
Imatpum. Mocksa: PAEH, 2013.

11. Tybun AB., MpyaHukosa O.I, Kambiwesa B.B., n ap. Knuun-
YecKas anpobalus pycCKos3blYHOWM Bepcun aHKeTbl SRS-22 ans
B3pOC/bIX NALMEHTOB CO CKOMMO30M // XWMPYprisi NO3BOHOYHMKA.
2017.T. 14. Ne 2. C. 31-40. DOI: 10.14531/5s2017.2.31-40

12. Vasiliadis E., Grivas TB., Gkoltsiou K. Development and prelimi-
nary validation of Brace Questionnaire (BrQ): a new instrument for
measuring quality of life of brace treated scoliotics // Scoliosis. 2006.
Vol. 1. P. 7. DOI: 10.1186/1748-7161-1-7

AUTHOR INFORMATION

*Grigory A. Lein, MD, PhD, Cand. Sci. (Med.);

address: 1B Stasovoi str,, Saint Petersburg, 195253, Russia;
ORCID: https://orcid.org/0000-0001-7904-8688;

e-mail: lein@scoliologic.ru

* Corresponding author / ABTOp, OTBETCTBEHHBII 38 NEPEnUCKy

Vol 11 (2) 2023

Pediatric Traumatology. Orthopaedics
and Reconstructive Surgery

13. Kinel E., Kotwicki T., Podolska A, et al. Polish validation of brace
questionnaire // Eur. Spine J. 2012. Vol. 21. No. 8. P. 1603-1608.
DOI: 10.1007/s00586-012-2188-0

14. Aulisa A.G., Guzzanti V, Galli M., et al. Validation of Italian version
of brace questionnaire (BrQ) // Scoliosis. 2013. Vol. 8. No. 1. P. 13.
DOI: 10.1186/1748-7161-8-13

15. Deceuninck J., Tirat-Herbert A., Rodriguez Martinez N., et al.
French validation of the Brace Questionnaire (BrQ) // Scoliosis Spinal
Disord. 2017 Vol. 12. No. 1. P. 1-5. DOI: 10.1186/s13013-017-0126-y
16. Gur G., Yakut Y, Grivas T. The Turkish version of the Brace
Questionnaire in brace-treated adolescents with idiopathic sco-
liosis // Prosthet. Orthot. Int. 2018 Vol. 42. No. 2. P. 129-135.
DOI: 10.1177/0309364617690393

17. Lim JM, Goh TS., Shin J.K, et al. Validation of the Korean ver-
sion of the Brace Questionnaire // Br. J. Neurosurg. 2018. Vol. 32.
No. 6. P. 678—681. DOI: 10.1080/02688697.2018.1501464

18. Jafarian FS., Sadeghi-Demneh E. Validity and reliability of the
Persian version of Brace Questionnaire for assessing the quality of
life Life in subjects with scoliosis // Arch. Rehabil. 2020. Vol. 21. No. 1.
P. 74-87.DOI: 10.32598/RJ.21.1.2983.1

19. Zhang X, Wang D., Yao M., et al. Reliability and validity of Chi-
nese version of brace questionnaire for adolescent idiopathic scolio-
sis: a cross-sectional study // Medicine (Baltimore). 2021. Vol. 100.
No. 33. DOI: 10.1097/MD.0000000000026965

20.Yi H., Chen H., Wang X, et al. Cross-cultural adaptation and
validation of the Chinese version of the Brace Questionnaire // Front.
Pediatr. 2022. Vol. 9. DOI: 10.3389/fped.2021.763811

21. Beaton D.E., Bombardier C., Guillemin F, et al. Guide-
lines for the process of cross-cultural adaptation of self-re-
port measures // Spine. 2000. Vol. 25. No. 24. P. 3186-3191.
DOI: 10.1097/00007632-200012150-00014

22. Koo TK.,, Li M.Y. A guideline of selecting and reporting intraclass
correlation coefficients for reliability research // J. Chiropr. Med. 2016.
Vol. 15. No. 2. P. 155-163. DOI: 10.1016/j.jcm.2016.02.012

23. Cronbach L.J. Coefficient alpha and the internal structure of
tests // Psychometrika. 1951. Vol. 16. P. 297-334.

24. Hacnenos A.[l. IBM SP SS Statistics 20 n AMOS: npodeccuoHans-
HbII CTATUCTUYECKWIA aHanu3 AaHHbIX. CaHkT-INeTepbypr: Mutep, 2013.
25. Chaddock R.E. Principles and methods of statistics. Boston, New
York, 1925.

26. Rigo M, Villagrasa M., Gallo D. A specific scoliosis classification
correlating with brace treatment: description and reliability // Scolio-
sis. 2010. Vol. 5. No. 1. DOI: 10.1186/1748-7161-5-1

0b ABTOPAX

* [puropuii ApkaabeBuy JlenH, KaHa. Mef. Hayk;

appec: Poccus, 195253, Cankr-letepbypr, yn. Cracoson, 4. 16;
ORCID: https://orcid.org/0000-0001-7904-8688;

e-mail: lein@scoliologic.ru

BOI: https://doi.org/10.17816/PTORS322807

147



148

KIMHUHECKWE ICCIELOBAHVA

AUTHOR INFORMATION

Ivan V. Pavlov, MD, PhD, Cand. Sci. (Med.);
ORCID: https://orcid.org/0009-0001-4486-7840;
e-mail: pavlov@scoliologic.ru

Mikhail 0. Demchenko, PhD, Cand. Sci. (Econom.);
ORCID: https://orcid.org/0000-0002-8422-8779;
e-mail: dmo@scoliologic.ru

Arina V. Zaripova, psychologist;
ORCID: https://orcid.org/0009-003-5579-4362;
e-mail: behtereva@scoliologic.ru

Olesya V. Berezneva, psychologist;
ORCID: https://orcid.org/0009-0000-2779-4443;
e-mail: 0.berezneva@scoliologic.ru

Taisiya Yu. Maklakova, PhD, Cand. Sci. (Psychol.);
ORCID: https://orcid.org/0009-0001-7196-9738;
e-mail: m_t_y@mail.ru

Tom 11, Ne 2, 2023

OpTonenys, TpaBMaTonora
V1 BOCCTAHOBYTENbHAA XVPYpPriAa AETCKOMO BO3pacTa

0b ABTOPAX

UBan BuktopoBuy lNaenos, KaHza. Mes. Hayk;
ORCID: https://orcid.org/0009-0001-4486-7840;
e-mail: pavlov@scoliologic.ru

Muxaun OneroBuy [leM4eHKO, KaHf. 3KOHOM. Hayk;
ORCID: https://orcid.org/0000-0002-8422-8779;
e-mail: dmo@scoliologic.ru

ApunHa BanepuesHa 3apunosa, ncuxonor;
ORCID: https://orcid.org/0009-0003-5579-4362;
e-mail: behtereva@scoliologic.ru

Onecs BanepuesHa bepesHesa, ncuxonor;
ORCID: https://orcid.org/0009-0000-2779-4443;
e-mail: 0.berezneva@scoliologic.ru

Tancua lOpbeBHa MaknakoBa, KaH[. NCUXON. HayK;
ORCID: https://orcid.org/0009-0001-7196-9738;
e-mail: m_t_y@mail.ru

BOI: https://doi.org/10.17816/PTORS322807



	_Hlk132879931
	Russian localization and validation of the BRACE QUESTIONNAIRE
	Correlation between frontal X-ray parameters of the hip joint and sagittal vertebral-pelvic profile in patients with cerebral palsy
	Provision of speech therapy assistance and organization of education for children with obstetric palsy and arthrogryposis multiplex congenita with impaired upper limb function
	Trauma rates in children in Saint Petersburg and inpatient trauma care
	Prospects for the use of platelet-rich plasma in the complex treatment of stage II–III osteochondritis dissecans of femoral condyles in children: A preliminary report
	Elongating achilloplasty and the original tenorraphy technique for cerebral palsy
	Hook nail deformity correction by the combination of the antenna procedure and reverse-flow homodigital island flap: Description of clinical cases
	“Human tail”: Case reports of coccyx retroposition in children
	Cervical hemivertebrae: A literature review on the evolution of surgical management and its results
	PIEZO2 gene and its role in the development of distal arthrogryposis: A literature review
	Electrostimulation as a method of correction of respiratory disorders in patients with cervical spinal cord injury: A review
	Лингвокультурная адаптация и валидация русскоязычной версии опросника BRACE QUESTIONNAIRE
	Взаимосвязь фронтальных рентгенологических показателей тазобедренного сустава и сагиттального позвоночно-тазового профиля у пациентов с детским церебральным параличом
	Анализ оказания логопедической помощи и организации обучения детей с последствием интранатальной травмы плечевого сплетения и врожденным множественным артрогрипозом с нарушением функции верхних конечностей
	Показатели травматизма у детей Санкт‑Петербурга и оказание стационарной травматологической помощи
	Перспективы применения аутоплазмы, обогащенной тромбоцитами, в комплексном лечении рассекающего остеохондрита мыщелков бедренной кости II–III стадий у детей. Предварительное сообщение
	Удлиняющая ахиллопластика и оригинальная методика тенорафии при детском церебральном параличе
	Устранение крючковидной деформации ногтевых фаланг пальцев кисти у детей с помощью комбинации операции «антенна» и реверсивного островкового гомодигитального лоскута пальцевой артерии (описание клинических случаев)
	«Человеческий хвост». Сообщение о случаях ретропозиции копчика у детей
	Полупозвонки шейной локализации: развитие методик лечения и результаты (обзор литературы)
	Ген PIEZO2 и его роль в развитии дистальных форм артрогрипоза (обзор литературы)
	Электростимуляция как метод коррекции респираторных расстройств у пациентов с травмой шейного отдела спинного мозга (обзор литературы)

