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Abstract

Purpose Disease-specific scales which evaluate QoL are needed to evaluate treatment outcomes, and to compare the effects
of different treatments. The outcome measures evaluating quality of life in adolescent idiopathic scoliosis are limited. The
purpose of this study was to examine the validity and reliability of the Turkish version of the Scoliosis Japanese Question-
naire-27 (SJ-27) in adolescent idiopathic scoliosis.

Methods The SJ-27 questionnaire was translated into Turkish and 61 female patients filled out the translated version (TRv.
SJ-27) twice to measure the test—retest reliability of the scale. Internal reliability of the questionnaire was estimated using
Cronbach’s a coefficient. The intraclass correlation coefficient was analysed for each item. Discriminant validity and con-
vergent validity were determined by correlations with Cobb angle, ATR and the SRS-22r scale.

Results The mean Cobb angle was 25.8° and the ATR angle was 8.8°. Cronbach’s a value was estimated as 0.935. The test—
retest correlation coefficient for the item-total score was 0.877 (p =0.000). Validity analysis showed a significantly positive
correlation between the TRv.SJ-27 total score and Cobb and ATR angles, and a significantly negative relationship was found
between the TRv.SJ-27 and SRS-22r scores.

Conclusions It would be useful to use different outcome measures to assess the scoliosis-specific quality of life in clinical
practice and research. The findings suggest that the Turkish version of Scoliosis Japanese Questionnaire-27 is a valid and
reliable measure to assess Turkish patients with AIS.
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Introduction

Untreated adolescent idiopathic scoliosis (AIS) has a pro-
gression risk. Current treatment approaches of AIS include
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their parents are not aware of the progression risk of the
condition and long-term treatment approaches [3].

Children's exercise and brace compliance is necessary
to be able to obtain successful treatment results [4, 5].
Prolonged exercise therapies, brace use for most of the
day and while at school, surgical treatment, body image
and aesthetic anxiety may increase the stress of children
who are already stressed, because they are in adolescence
and all these factors significantly affect patients' Quality
of Life (QoL) [3, 6, 7].

The “quality of life” is defined by the WHO as “an indi-
vidual’s perception of their position in life in the context
of the culture and value systems in which they live and in
relation to their goals, expectations, standards and con-
cerns” [8]. The International Society on Scoliosis Ortho-
paedic and Rehabilitation Treatment (SOSORT) profes-
sionals has reported that QoL assessment of patients with
scoliosis to be of primary and high importance but almost
neglected [9]. Generally, in clinical practice, reducing
curvature, stopping progression and achieving aesthetic
improvement are the primary objectives. However, as
stated by Stagnara, we have to treat human beings, not
X-rays [9, 10].

It is important that children are asked their thoughts
when modifying treatment approaches to be able to
increase their treatment compliance and QoL. Disease-
specific scales which evaluate QoL are needed for short-
and long-term follow-up, to evaluate treatment outcomes,
and to compare the effects of different treatments. The
outcome measures evaluating quality of life in adolescent
idiopathic scoliosis are limited. The Scoliosis Research
Society instrument (SRS- 24) for evaluation of surgical
outcomes was the first disease-specific QoL scale devel-
oped by Haher et al. [11], and with further use, it was
improved and SRS-23 and SRS-22, SRS-22r and SRS-30
(includes post-surgical assessment) versions were devel-
oped [12].

In the literature, it was showed that the Turkish version
of SRS-22 is valid and reliable [13]. However, in clinical
practice, children with AIS find some questions difficult to
understand. Due to cultural differences, Doi et al. developed
a questionnaire including 27 items assessing the psychoso-
cial problems experienced by young patients with AIS in
daily life, the Scoliosis Japanese Questionnaire-27 (SJ-27)
and showed that it is valid and reliable [14].

Different outcome measures are needed for research stud-
ies and for the clinical evaluation of the patients. In addi-
tion, the existence of different specific scales for QoL is an
element that will further enrich and strengthen the clinical
evaluation, comparison and decision making. Therefore,
the purpose of this study was to investigate the validity and
reliability of the Turkish version of the Scoliosis Japanese
Questionnaire-27 in adolescent idiopathic scoliosis.
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Materials and methods

The study comprised the adolescents with idiopathic scoli-
osis, who visited our department between September 2019
and March 2020. The study procedure was approved by the
IRB and was conducted in compliance with the Helsinki
Declaration. Patients and parents were informed about
the study and a parent of each child signed an informed
consent form. Patients had non-idiopathic scoliosis, any
neurological, rheumatological or orthopaedic disease, or
spinal surgery were excluded.

The Cobb angle was measured on the final anteroposte-
rior radiograph of the patient. The angle of trunk rotation
(ATR) was evaluated in standing forward bending position
with a Bunnel Scoliometer®. Maximum ATR value was
recorded.

The SJ-27 was developed by Doi et al. [14], as a self-
administered, disease-specific, novel quality of life question-
naire consisting of 27 items. Ratings are made on a five-point
scale from 0=no impairment to 4 =severe impairment and
then added to get the total score (0—108 points). Questions
1 to 4 assess back pain while lying down and after sitting or
standing, or neck/shoulder stiffness or soreness, questions
5-10 and 27 assess discomfort, while wearing clothes or
holding bags, questions 11, 15, 16 and 19 assess difficulties
associated with participating in physical activities, ques-
tions 12 to 14, 22 and 25 assess being self-conscious about
appearance and questions 17, 18, 20, 21, 23 assess feelings
of anxiety or depression due to the spinal deformity. The
authors reported that the SJ-27 showed good reliability and
validity for Japanese female patients with AIS.

In the translation process, linguistic validation recom-
mendations of the Mapi Research Institute were followed
together with the other validation and reliability studies in
the literature. In the first step, permission was obtained from
Doi et al. In the second step, an orthopaedic surgeon and a
physiotherapist with a good level of English independently
implemented the forward translation. Then, the two trans-
lations were reviewed by the authors and a joint text was
obtained. In the third step, the joint text translated back into
English by a physiotherapist, who educated in an English
speaking country and a researcher with an advanced level of
English. In the final stage, the original and translated English
versions were compared by the three researchers and the
final Turkish version of SJ-27 (TRv.SJ-27) was obtained.
The final sample was administered to 15 healthy adolescents
and 15 adolescents with scoliosis to test its comprehensibil-
ity. Necessary changes were made if the adolescents had
suggestions. To evaluate the test—retest reliability, the ques-
tionnaire was reapplied in a 1 or 2-week interval (Table 1).

Habher et al. and the Scoliosis Research Society (SRS)
working group developed the SRS-22, which was then
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Table 1 Turkish version of Scoliosis Japan Questionnaire-27

Japon Skolyoz Anketi- 27 Tiirk¢e versiyonu

1. Yatarken sirtinizda ve belinizde ne kadar agr1 hissedersiniz?

Hi¢ Hafif Orta Fazla Siddetli

2. Bir saat oturduktan sonra sirtinizda ve belinizde ne kadar agr1 hissedersiniz?

Hig Hafif Orta Fazla Siddetli

3. Uzun siire ayakta kaldiktan sonra sirtinizda ve belinizde ne kadar agr1 hissedersiniz?
Hic Hafif Orta Fazla Siddetli

4. Omuzlarimzda ya da boynunuzda ne kadar sertlik ya da agr1 hissedersiniz?

Hic¢ Hafif Orta Fazla Siddetli

5. Mont ya da palto giyerken kendinizi ne kadar rahatsiz hissedersiniz?

Hig Hafif Orta Fazla Oldukga Fazla

6. Kiyafetlerinizin bel seviyesinin esit durmamasi ile ilgili ne kadar endisenirsiniz?

Hig Hafif Orta Fazla Oldukga Fazla

7. Kisa ya da kilotlu ¢orap giymek i¢in one egildiginizde ne kadar zorlanirsiniz?

Hig Hafif Orta Fazla Olduk¢a Fazla

8. T-shirt giydiginizde iistiiniizde diizgiin durmayacagi ile ilgili ne kadar endiselenirsiniz?
Hig¢ Hafif Orta Fazla Oldukga Fazla

9. Siityen ya da atlet askilarinizin omzunuzdan agag1 kaymas ile ilgili ne kadar rahatsiz olursunuz?
Hig Hafif Orta Fazla Oldukga Fazla

10. Sicak havalarda daha ince kiyafetler giyerken sirtinizdaki egrilikle ilgili kendinizi ne kadar rahatsiz hissedersiniz?

Hig Hafif Orta Fazla Oldukca Fazla

11. Egzersiz yapmaktan kaginir misiniz?

Asla Nadiren Bazen Siklikla Oldukga sik

12. Ebeveynleriniz, arkadaslariniz ya da 6gretmenleriniz size sirt probleminiz oldugunu soylediler mi?
Asla Nadiren Bazen Siklikla Oldukga sik

13. Sirtimizdaki egrilikten dolay1 bagkalarinin yaninda mayo giymek ya da iistiiniizii degistirmekten utanir misiniz?

Asla Nadiren Bazen Siklikla Oldukca sik

14. Simif arkadaslariniz ya da meslektaglarinizin goriiniisiiniizii fark etmesiyle ilgili rahatsizlik duyar misiniz?
Hic Hafif Biraz Fazla Oldukga Fazla

15. insanlarin 6niinde ayakta dururken endigelenir misiniz?

Hig Hafif Biraz Fazla Olduk¢a Fazla

16. Spor aktivitilerine ya da yarigmalarina katilirken kendinizi ne kadar isteksiz hissedersiniz?

Hic Hafif Biraz Fazla Olduk¢a Fazla

17. Aynadaki goriintiiniiz sizi ne kadar rahatsiz eder?

Hic Hafif Biraz Fazla Oldukga Fazla

18. Sirtinizin rontgen goriintiileri ile ilgili ne kadar rahatsizlik duyarsiniz?

Hig Hafif Biraz Fazla Oldukga Fazla

19. Spor yada egzersizin omurgamzi negatif etkileyecegini diisiiniir miisiiniiz?

Hic Hafif Biraz Fazla Oldukga Fazla

20. Gelecekte evlilik, dogum yapmak ve durumunuzun ¢ocuklariniza gegecegi ile ilgili endiselenir misiniz?
Hic¢ Hafif Biraz Fazla Oldukga Fazla

21. Omurganizin simdiki durumunu degistirebilmeyi ne kadar istersiniz?

Hig Hafif Biraz Fazla Oldukga Fazla

22. Omurganizin seklinden dolay1 ne kadar utangag ya da gekingen hissedersiniz?

Hig Hafif Biraz Fazla Olduk¢a Fazla

23. Omurganizin durumu dolayistyla kendinizi ne kadar kederli hissedersiniz?

Hi¢ Hafif Biraz Fazla Olduk¢a Fazla

24. Omurganizin seklinden dolay1 kendinizi diger kislerden daha degersiz hisseder misiniz?

Hi¢ Hafif Biraz Fazla Oldukg¢a Fazla

25. Omurganizin sekline bagli olarak goriiniistiniizden dolay1 kendinizi asir1 rahatsiz hisseder misiniz?
Hig Hafif Biraz Fazla Oldukga Fazla

26. Omurganizdan dolay1 diger insanlardan daha az yetenekli oldugunuzu diisiir miisiiniiz?

Hi¢ Hafif Biraz Fazla Olduk¢a Fazla

27. Cantay1 nasil tasidiginizla ilgili kendinizi ne kadar rahatsiz hissedersiniz?

Hic Hafif Biraz Fazla Oldukga Fazla
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Table 1 (continued)

Liitfen sirtiniz ve beliniz ile ilgili asagidaki sorular1 gectigimiz ay1 diisiinerek cevaplayiniz. Her bir soru i¢in en uygun cevabi seciniz. Eger korse
kullantyorsaniz, korse giymediginiz zamanlari diisiinerek sorular1 cevaplayiniz

revised and labelled as SRS-22r. The SRS-22r question-
naire has been found to be a valid and reliable method of
assessing the quality of life of patients with scoliosis. It
includes 22 questions related to function/activity, pain,
self-perceived image, mental health, and treatment satis-
faction. The first four subgroups contain five questions,
and treatment satisfaction two questions. Each item is
scored from 1 point (worst possible) to 5 (best possible),
giving total scores for the first four subgroups ranging
from 5 to 25, and satisfaction from 2 to 10 [11-13, 15].

Cronbach’s a coefficient was used to assess the internal
reliability of the questionnaire. The Intraclass Correlation
Coefficient (ICC) was calculated for each item of the ques-
tionnaire. The discriminant validity of the TRv.SJ-27 was
determined by analysing the correlation coefficient (Spear-
man test) between the maximum Cobb and the ATR angle
and the total score of the TRv.SJ-27. The convergent validity
was analysed with the correlation coefficient (Spearman test)
between the TRv.SJ-27 and the SRS-22r scales.

Results

A total of 61 female patients with AIS were included in the
study. Thirteen patients were older than 18 years were con-
tinuing exercise. These patients were diagnosed with AIS
between the ages of 10 and 18 years and presented at our
department for treatment during the study period.

The mean age was 15.6 years, the mean Cobb angle was
25.8° and the ATR angle was 8.8° (Table 2). A total of
47 (77%) patients were receiving scoliosis-specific physi-
otherapy exercises and 14 were receiving scoliosis-specific
physiotherapy exercises and wearing a Chéneau type brace.

Cronbach’s a calculated for internal reliability was 0.935.
The correlation coefficients of the items to evaluate the
test—retest reliability of the TRv.SJ-27 ranged from 0.628
(»=0.000) (question 17) to 0.951 (p=0.000) (question 9).
The test—retest correlation coefficient for the item-total score
was 0.877 (p=0.000).

The percentages of patients with a minimum (floor effect)
and maximum (ceiling effect) score for each item are shown
in Table 2. The total score for the TRv.SJ-27 was 23.5+13.2
(range 2-59) in the first assessment (Table 3).

Validity analysis showed a significantly positive correla-
tion between the TRv.SJ-27 total score and Cobb and ATR
angles, and a significantly negative correlation between the
TRv.SJ-27 total score and total and subgroup scores of the
SRS-22r scale (Table 4).
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Table 2 Demographic characteristics and TRv.SJ-27 and SRS-22r
scores of patients

Variables Mean + SD (min-max) n=50
Age (years) 15.6+3.2 (10-24)

BMI (kg/m?) 20.5+4 (13.8-33.4)

Cobb angle (°) 25.8+10.7 (10-60)

ATR angle (°)

First Tv. SJ-27 score
Second Tv. SJ-27 score
SRS-22 total score
SRS-22 function score
SRS-22 pain score
SRS-22 self-image score
SRS-22 mental score
SRS-22 satisfaction

8.8+5.7 (1-23)
23.5+13.2 (2-59)
22.2+12.4 (2-50)
4.1+0.3 (3.4-5)
4.6+0.3 (3.4-5)
4.1+0.5 (3-5)
3.8+0.6 (2.8-5)
3.9+0.5 (2.6-5)
4.4+0.6 (2.5-5)

SD standard deviation, min minimum, max maximum, BMI body
mass index, TRv.SJ-27 score Turkish version of the scoliosis Japan
questionnaire, SRS scoliosis research society

There was no correlation between BMI and TRv.SJ-27
total score. A significantly positive correlation was found
between age and TRv.SJ-27 total score (p=0.000, r=0.593).
There was a significantly difference total TRv.SJ-27 scores
(»=0.003), when the participants divided in two groups in
terms of their age (aged > 19 years and 18 <years). Older
patients had lower TRv.SJ-27 scores (34.1 +13.4, range
12-59), and younger patients had better scores (20.6 +11.6,
range 2-48).

Discussion

The Scoliosis Japanese Questionnaire-27 was adapted Turk-
ish language and the validity and reliability for Turkish
patients were examined in this study. The findings showed
that the Turkish version of the Scoliosis Japanese Question-
naire-27 is an applicable instrument for Turkish patients
with AIS.

Recent studies have shown that health-related quality of
life is affected in patients with AIS, especially those with a
larger curvature, whether treated or not, not only in the treat-
ment process, but also in adulthood [16, 17, 18].

Health-related quality of life assessment is of great
importance with patients AIS [9]. Patient-reported disease-
specific measures can be used to determine the quality of
life of patients, and the SRS-22r scale is generally used to
assess health-related quality of life in patients with AIS. A
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Table 3 Floor and ceiling effects and ICC for each item of the TRv.
SJ-27

Items % patients with a % patients with a ICC
minimum score maximum score

Ttem 1 459 1.6 0.888
Ttem 2 23 1.6 0.739
Item 3 21.3 8.2 0.814
Item 4 47.5 9.8 0.817
Item 5 80.3 0 0.833
Item 6 55.7 1.6 0.714
Item 7 80.3 0 0.900
Item 8 67.2 0 0.729
Item 9 59 4.9 0.951
Item 10 60.7 0 0.747
Item 11 29.5 9.8 0.714
Item 12 49.2 1.6 0.723
Item 13 82 0 0.781
Item 14 574 0 0.700
Item 15 78.7 0 0.761
Item 16 574 33 0.659
Item 17 459 0 0.628
Item 18 27.9 4.9 0.752
Item 19 67.2 0 0.855
Item 20 41 33 0.781
Item 21 9.8 42.6 0917
Item 22 55.7 0 0.747
Item 23 29.5 33 0.679
Item 24 52.5 0 0.827
Item 25 57.4 1.6 0.697
Item 26 75.4 1.6 0.716
Item 27 59 1.6 0.650
Total score 33 1.6 0.877

TRv.SJ-27 score Turkish version of the Scoliosis Japan Questionnaire,
ICC Interclass correlation coefficient

Table 4 Correlation analysis between TRv.SJ-27 Total score, Cobb
and ATR angles, and SRS-22r scale

Variables TRv.SJ-27 total score

Cobb angle® r=0.255, p=0.047

ATR angle® r=0.444, p=0.000

SRS-function r=-—0.507, p=0.000
SRS-pain r=-0.516, p=0.000
SRS-self-image r=-—0.339, p=0.007
SRS-mental r=-—0.511, p=0.000
SRS-satisfaction r=-—0.315, p=0.013
SRS total r=-0.598, p=0.000

TRv.SJ-27 score Turkish version of the Scoliosis Japan Questionnaire,
SRS scoliosis research society

previous study has shown that the Turkish version of the
SRS-22 scale is reliable and valid [13]. However, two ques-
tions (questions 15 and 18) have been reported to have low
internal consistency. In clinical assessment practice, we
have observed that children found some questions difficult
to understand. The questions “What is your current level
of work/school activity? (Su anda is ya da okulda ne kadar
hareket edebildiginizi diisiiniiyorsunuz?)”, “pain medica-
tion use (Asagidakilerden hangisi beliniz veya sirtiniz igin
kullandiginiz ilaglart en iyi sekilde tarif eder ?)”, “taken
any days off school (Son 3 ay i¢inde isten ya da okuldan
hic sirt/bel agrisi nedeniyle izin aldiniz m1?) and “whether
you find yourself attractive (Beliniz veya sirtinizin su anki
haliyle kendinizi ¢ekici buluyor musunuz ?)” are not clearly
understood by children. Cultural differences and the age of
adolescents may also be reasons for difficulties in under-
standing these questions. Similarly, Doi et al. reported that
some questions of SRS-22r were not suitable for Japanese
culture. Therefore, it can be considered that it would be use-
ful in clinical practice and research to use different outcome
measures to evaluate quality of life.

To ensure the comprehension of the patients in this study,
the expression “when you bend forward” was added to the
7th question in the Turkish version of the scale, because
otherwise, in the original form of the question, the children
could not understand why they might have trouble putting
socks on.

To ensure the cultural adaptation of the 13th ques-
tion, the question was changed to “Sirtinizdaki egrilikten
dolay1 baskalarinin yaninda mayo giymek ya da iistiintizii
degistirmekten utanir misiniz? (Do you feel embarrassed
when wearing a swimsuit or changing your clothes in front
of others because of the curve of your back?).

Cronbach’s @ was calculated as 0.935. The internal con-
sistency of the Turkish version of the scale showed good
reliability and the test-retest results showed good reliability
(0.877). In a previous study, similarly higher Cronbach’s
a value of 0.914 was reported for the Japanese version of
SJ-27 [14].

The total TRv.SJ-27 total score was seen to have a signifi-
cant positive correlation with the Cobb and ATR angles, and
a significant negative correlation was determined between
the TRv.SJ-27 total scores and total and subgroup scores of
the SRS-22r scale. The reason for the negative correlation
is that high scores on the SJ-27 scale indicate severe impair-
ment, whereas low scores on the SRS-22r scale show severe
impairment. Doi et al. also reported that the Japanese ver-
sion of the scale showed a significant correlation with the
SRS-22r scale [14].

The frequency distribution of the various questions
comprising the instrument were analyzed to determine the
floor and ceiling effects. A ceiling or floor effect is usu-
ally defined as 15% (or more) of individuals in a sample
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achieving the best or the worst level of the score. Floor and
ceiling effects for the total SJ-27 were notably low (3.3
and 2%). This result was similar to the results of a study
by Doi et al. [14].

In the results of the current study, the total scores of TRv.
SJ-27 showed a significantly moderate positive correlation
with ATR angle magnitude, and weak positive correlation
with Cobb angle magnitude. This may be related to the fact
that the angle of rotation angle plays an important role in
the cosmetic deformity. Since the correlation of SJ-27 with
Cobb angle or ATR angle was not examined in any previous
study, it was not possible to compare this result.

A positive correlation was found between the age and
total TRv. SJ-27 score in this study and older patients had
significantly lower TRv. SJ-27 scores. Similar to these
results, Lee et al. reported lower health-related quality of
life scores in patients diagnosed with AIS at an older age
[19]. Freidel et al. stated that patients aged > 21 years with
idiopathic scoliosis had a poorer HRQL than patients aged
between 17 and 21 years, and both groups, had a poorer
HRQL than the general population [20]. This may also
be associated with decreased spinal flexibility and that
psychological distress increases with age in adolescence.

A limitation of this study could be considered to be a
lack of stratification by curve patterns in the determination
of different scores. In addition, different treatment meth-
ods (observation, exercise, brace, and surgery) can have
different effects on the quality of life of patients. In this
study, 84% of the patients were receiving scoliosis-specific
physiotherapy exercises, so the internal consistency of the
scale could not be compared between untreated patients
and those receiving different treatment methods. Future
studies should investigate the TRv.SJ-27 results for differ-
ent treatment methods, age groups, and Cobb magnitude.

The results of this study showed that the internal con-
sistency of a patient-reported outcome measure Turkish
version of the Scoliosis Japan Questionnaire showed good
reliability and the test—retest results showed good reliability,
suggesting that it is an appropriate health-related quality of
life assessment instrument for Turkish female patients with
adolescent idiopathic scoliosis. It should also be noted that
the existence of such an effective quality of life scale alterna-
tive will enrich our perspective by providing us with more
effective insight in clinical practice and outcome analysis.
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