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(=) G . ABSTRACT

RIS Spinal deformity can affect the Quality Of Life (QOL) of all people, especially young adults. Scoliosis
:  isone of the most common types of this disorder with unknown etiology. World health organization defines
Received: 20 Feb 2019 QOL as the individuals’ perception of their position in life, based on individual and cultural characteristics in
Accepted: 23 Jul 2019 ¢ whichtheylive. The right tools to assess QOL can provide valuable clinical and research results. Questionnaires
© are considered to be the most available and cheapest possible tool for measuring this variable. Brace Ques-
tionnaire (BrQ) is one of these tools designed for this purpose. To our knowledge, only the Italian, English,
and Polish versions of this questionnaire are available. Thus, this study aimed to translate and determine the
validity and reliability of the Persian version of BrQ.
Fifty subjects (Mean#SD age: 15.41+1.77 years) with scoliosis participated in this study.
All of them had a history of wearing spinal braces for at least four months. They entered into the study based
on the inclusion criteria and signed a written consent form. The BrQ has 34 self-reported items and eight do-
mains of general health perception, physical functioning, emotional functioning, self-esteem and aesthetics,
vitality, school activity, bodily pain, and social functioning. Participants by completing this tool express their
feelings during the past one and three months. First, a confirmation email was received from the developer of
the questionnaire to perform the translation and psychometric evaluation. It was translated through six stages
based on Beaton’s guidelines. First, three bilingual speakers (native in English and Persian) forward translated
the original version. Next, specialists and interpreters compared two translated drafts. The next steps included
a backward translation of the initial translated version, sending the English version to the developer for ap-
praisal, and receiving confirmation that it is identical to the original version. Finally, the initial Persian version
was sent to 10 orthotics and prosthetists and ten patients with scoliosis (pilot study) to examine its face valid-
ity. The approved pre-version was considered as the final Persian version of BrQ (BrQ-P). Subsequently, The
BrQ-P and Scoliosis Research Society (SRS-22r) questionnaire were completed by 50 participants to assess
BrQ-P validity. To determine test-retest reliability, the questionnaires were completed by the same partici-
pants after seven days. The obtained data were analyzed in SPSS V. 17. The statistical significance level was
set at P<0.05.
[EETE All participants in the pilot study confirmed that all items were easy to understand. The internal consis-
tency of BrQ-P using the Cronbach a was at an acceptable level (0.935). The intraclass correlation coefficient

Available Online: 01 Apr 2020

Keywords: © was obtained 0.93 ata 95% confidence interval (0.90-0.95), indicating its good test-retest reliability. Moreover,
Brace questionnaire, :  the relationship between BrQ-P and SRS-22r using the Pearson correlation coefficient was obtained 0.90,
Validity, Reliability, indicating a significant relationship between these two questionnaires (P<0.001).

Quality of life © [@NETERS The BrQ-P is a valid and reliable tool to assess the QOL of people with scoliosis.
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Extended Abstract

Introduction

pinal deformity is one of the most common

reasons for referring to specialized spinal

clinics [ 1-4]. The existence of malformation

in the appearance of the spine reduces the

quality of life (QOL) of individuals [5, 6].
Although wearing a spinal brace can put high psychologi-
cal pressure on a person [7-16], the physicians recommend
their patients to wear braces for a long time to achieve the
therapeutic goals [17]. Today, the relevant information is
collected with questionnaires that have been designed spe-
cifically for each deformity. These tools are an affordable,
inexpensive, and standard way to demonstrate a patient’s
point of view during clinical trials [18, 19].

On the other hand, variables such as QOL cannot be mea-
sured in the long run because individual, environmental,
and social changes can affect the QOL [20]. The Brace
questionnaire (BrQ) [21], which has already been trans-
lated into Polish [22] and Italian [23], has been designed to
examine a person’s level of satisfaction in various areas of
life while wearing braces. It measures QOL in eight areas of
general health perception, physical functioning, emotional
functioning, self-esteem and aesthetics, vitality, school ac-
tivity, bodily pain, and social functioning [22].

In a study conducted by Rezaee et al. [26] that translated
this questionnaire into Persian, 51 people with idiopathic
scoliosis living in Tehran were examined. The patients
were treated only with Milwaukee braces, while in the main
study [21] and other localization studies, short thoracolum-
bosacral orthosis type was used. Rezaee et al. reported that
the Milwaukee brace reduced scores on self-image and self-
esteem compared with other versions, making it difficult to
generalize the results [26]. The low number of samples was
another disadvantage of their study. To measure the repeat-
ability of the questionnaire, they reduced the number of
samples in the second stage to 38.

However, a low sample size can affect the results of repeat-
ability. In the main study and other localization studies, all
samples were entered from the first stage to the second stage
so that the reliability of the questionnaire in all of its sub-
scales were measured better and more effectively. According
to studies, the higher sample size increases the reliability of
the tool, as well as the accuracy of the measurement [27, 28].
In this regard, and considering the disadvantages of Rezaee
et al. study, we decided to translate and estimate the validity
and reliability of the BrQ in assessing Iranian patients with
scoliosis wearing short thoracolumbosacral orthosis braces.
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Materials and Methods

In this study, 50 patients with scoliosis referred to spe-
cialized spinal clinics affiliated to Isfahan University of
Medical Sciences were randomly assigned as study sam-
ples. The inclusion criteria were aged 10-18, literate, and
worn spinal braces for at least four months [22]. Those
with a history of spinal surgery were excluded from the
study. The BrQ has 34 items and eight subscales of gen-
eral health perception (items 1 and 2), physical function-
ing (items 3-9), emotional functioning (items 10-14), self-
esteem and aesthetics (items 15 and 16), vitality (items 17
and 18), school activity (items 19-21), bodily pain (items
22-27), and social functioning (items 28-34), each rated
based on a Likert-type scale. The total score ranged from
20 to 100, where higher scores indicate higher QOL.

It was translated through six stages based on Beaton et al.
[29] guidelines. It included the forward translation of origi-
nal version by three bilingual speakers (native in English
and Persian), comparing two translated drafts by special-
ists and interpreters, backward translation of initial trans-
lated version by three native English speakers, sending the
English version to the developer for appraisal and receiv-
ing confirmation (that it is identical to the original version).
Then, the initial Persian version was sent to ten orthotics
and prosthetists and ten patients with scoliosis (pilot study)
to examine its face validity. The approved pre-version was
considered as the final Persian version of BrQ (BrQ-P). The
BrQ-P and Scoliosis Research Society questionnaire (SRS-
22r) were completed by 50 participants to assess its validity.

The validity and reliability of Persian SRS-22r have al-
ready examined by Mousavi et al. [30]. SRS-22r has five
domains of function, pain, mental health, self-image, and
satisfaction/dissatisfaction with treatment [20]. This ques-
tionnaire was initially designed to assess the condition of
a patient with scoliosis before and after surgery [31]. To
determine test-retest reliability, both questionnaires were
completed by the same participants again after seven days.
The collected data were analyzed in SPSS by calculating the
Cronbach o for measuring reliability, Intraclass Correlation
Coefficient (ICC), and the Pearson correlation coefficient
for testing the relationship between BrQ-P and SRS-22r.

Results

Participants were 8 boys and 42 girls with a Mean+SD
age of 15.41+1.77 years. All of them had used Boston brac-
es to treat their spinal deformities. Their mean duration of
using the brace was 20.95+1.12 months; 56% used braces
only during the day, and the remaining 44% use it only at
night (Table 1). The BrQ-P was completed twice with a
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Table 1. Descriptive statistics for age and duration of brace use in participants

Characteristics Min MeaniSD
Age, (y) 10.00 1.77+15.41
Duration of brace use, (mo) 6.00 1.12420.95
Archives of
Rehabilitation
Table 2. Correlation results of the BrQ-P subscales
95% CI
Icc a sig.
Upper Bound Lower Bound
0.935 0.958 0.906 0.935 0.001
Archives of
Rehabilitation
Table 3. The Mean+SD of the overall and domains scores of BrQ-P and SRS-22r
Variable Mean+SD Max Min 25% 75%
Total BrQ-P score 5.84+54/68 69.25 42.50 52.37 57.68
General health perception 0.6742.33 3.75 1.00 2.00 3.00
Physical functioning 0.5243.43 4.36 243 3.00 3.92
Emotional functioning 0.64+2.55 4.7 11 2.1 3.00
Self-esteem and aesthetics 0.6+2.4 3.00 1.00 2.0 3.00
Vitality 0.69+2.48 4.75 1.00 2.00 3.00
School activity 0.65+3.37 4.67 2.00 3.00 4.00
Bodily pain 4.72+0.7 5.00 1.17 497 5.00
Social functioning 0.53+2.81 4.43 1.86 248 3.14
Total SRS-22r score 5.84+54.68 69.25 42.50 52.37 57.68
Function 0.26+2.39 2.80 1.80 2.20 2.60
Pain 0.47+4.15 5.00 3.40 3.80 4.55
Mental health 0.49+2.75 3.40 1.80 2.25 3.15
Self-image 0.54+2.23 3.20 1.00 2.62 3.00
Satisfaction/Dissatisfaction with treatment 0.44%2.90 4.00 2.00 2.62 3.00

7-day interval. The internal consistency of BrQ-P using the
Cronbach o was an acceptable level (¢=0.935). To assess
the repeatability of the score of each subscale, the ICC was
measured and found as 0.935 (95% confidence interval)
(Table 2). According to Munro’s classification, the ICC for
multi-item questionnaires should be above 70% to be ac-
ceptable [32, 33]; therefore, relatively high repeatability for
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the BrQ-P was determined. Table 3 presents the mean and
standard deviation of patients’ BrQ-P and SRS-22r scores.

The overall score of the BrQ-P was between 42.5 and
69.25, where 25% and 75% of the total score were 52.37
and 57.68, respectively. These figures indicate that the QOL
of patients was at a moderate level and was not high. In oth-
er words, more than half of the participants had a QOL level
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Table 4. Results of testing correlation between BrQ-P and SRS-22r

Total SRS-22r Satisfaction.Dissatisfaction

Variable Function Pain Mental Health  Self-image

score With Treatment

Total BrauP score R=0.909 R=0.479 R=0.433 R=0.810 R=0.708 R=0.508
P=0.001* P=0.033*  P=0.057 P=0.001* P=0.001* P=0.022*

General health percep- R=0.790 R=0.466 R=0.225 R=0.806 R=0.623 R=0.457
tion *p=0.001 P=0.038*  P=0.341 P=0.001* P=0.003* P=0.043*

bhvsical functionin R=0.303 R=-0.081  R=0.212 R=0.370 R=0.103 R=0.466
Y g P=0.194 P=0.735*  P=0.369 P=0.108 P=0.665 P=0.038*
Emotional functionin R=0.829 R=0.478 R=0.188 R=0.756 R=0.803 R=0.421
J P=0.001* P=0.033*  P=0.427 P=0.001* P=0.001* P=0.065

Self-esteem and aesthet-  R=0.639 R=0.276 R=0.012 R=0.820 R=0.543 R=0.384
ics P=0.002* P=0.240 P=0.960 P=0.001* P=0.013* P=0.094

Vitalit R=0.760 R=0.317 R=0.140 R=0.777 R=0.686 R=0.567
¥ P=0.001 P=0.173 P=0.556 P=0.001* P=0.001* P=0.009*

school activt R=0.361 R=-0.139  R=0.465 R=0.383 R=0.055 R=0.424

¥ P=0.118 P=0558  P=0.039* P=0.095 P=0.818 P=0.063

Bodilv oain R=0.551 R=0.539 R=0.640 R=0.177 R=0.356 R=0.034

ye P=0.012 P=0.014*  P=0.002* P=0.454 P=0.123 P=0.886

Sodial functionin R=0.768 R=0.433 R=0.166 R=0.755 R=0.708 R=0.386

J P=0.001 P=0.056 P=0.483 P=0.001* P=0.001* P=0.092

* Significant at P<0.05.

of higher than 50%, but it was not favorable. As shown in
Table 3, only in a few domains of the QOL, 50% of pa-
tients’ satisfaction was met, which is considerable. Their
lowest scores were in the areas of general health perception,
self-esteem/aesthetics, and vitality. The Pearson correla-
tion test results (Table 4) showed a significant correlation
between BrQ-P and SRS-22r (P=0.001, r=0.90). This cor-
relation coefficient was reported 0.82 in Aulisa et al. [25],
both indicating a high correlation between these two ques-
tionnaires. There was also a strong association between the
domains of BrQ-P and SRS-22r. However, the pain domain
of the SRS-22r was poorly correlated to the physical and
school functioning domains of BrQ-P.

Discussion

One of the most fundamental issues facing scholars and
experts in the study of functional outcomes at the various
individual and social levels is the design and development
of appropriate questionnaires for the correct evaluation of
the study variables at the international level. The goal is
to have tools that meet the clinical and research needs of
scholars at a desirable level [34, 35]. Today, patient-cen-
tered questionnaires can play an essential role in raising
the awareness of specialists about the type of treatment
prescribed to the patient, especially for the patients with
spinal deformities that require braces to cover a larger area
of the body. The age range of people with spinal defor-
mity is usually between 10 and 18 years.
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At this age period and during skeletal maturation, these
people are socially vulnerable. A questionnaire such as the
SRS-22r has been designed to assess the various dimen-
sions, including pain, function, and mental health, but it
does not specifically measure the quality of life in adults
and the impact of braces on them. Therefore, the BrQ was
designed to evaluate the effect of Brace on various aspects
of QOL [23]. This questionnaire is currently used in differ-
ent countries and different languages.

Ten experts in the field of orthosis and prosthesis, as well
as 10 people with scoliosis, reviewed the Persian trans-
lation of this questionnaire. They confirmed the ease of
use and comprehensibility of the questionnaire items. A
strong correlation between the overall scores of the BrQ-
P and SRS-22r questionnaires and their subscales were
found. These correlations have also been reported in other
projects that translated the BrQ into other languages. For
example, its Italian version has a strong correlation with
SRS-22r (P<0.001, r=0.826) [25], as well as its Polish ver-
sion [22]. The Cronbach a value indicated a good internal
consistency between the subscales of the BrQ-P, similar
to what has been reported for other versions. Overall, the
researchers hope that by using the BrQ-P, more studies be
conducted on the use of different types of spinal braces
and their impact on people’s QOL.

All participants in this study had used Boston braces for
treatment. A point that indicates the popularity of this brace

Jafarian FS & Sadeghi-Demneh E. Validity and Reliability of the Persian Version of Brace Questionnaire. RJ. 2020; 21(1):74-87.
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type compared with other braces such as Milwaukee. One
of the limitations of this study was the small number of
male samples. Also, the samples were evaluated only in
Isfahan Province. By using more samples in both genders
and implementing them in a wider geographical area, it
is possible to make a better and more accurate judgment
about the research outcome and generalize the results to the
whole Persian-speaking population. To evaluate the qual-
ity of spinal braces during treatment, we recommended that
individuals be evaluated by using this questionnaire to raise
the awareness of the treatment team about the quantitative
and qualitative process of patients’ treatment. Therefore, the
design and translation of such questionnaires can be done to
use in research and clinical fields.

Conclusion

The BrQ-P can be used as a valid and reliable tool to as-
sess the QOL of people with scoliosis.
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