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Abstract
Background:Whether brace-treated adolescents with idiopathic scoliosis (AIS) have improved quality of life (QoL) is still unknown.
Thus, we conducted a meta-analysis to compare the QoL of brace-treated AIS patients with untreated AIS patients. The pain, self-
image/appearance, mental health, function/activity, satisfaction with management, total score without satisfaction, and total score of
patients were used to measure the QoL after the intervention.

Methods:Multiple electronic databases including PubMed, Web of Science, and Embase were searched for all years up to June
30, 2016. Articles in English that used the Scoliosis Research Society-22 (SRS-22) or a modified version of the SRS-22 questionnaire
to evaluate the QoL differences between brace-treated AIS patients and untreated AIS patients were included in the meta-analysis.
The Newcastle–Ottawa Scale was used in the quality of literature evaluation. The pooled standardized mean difference (SMD) with its
corresponding 95% confidence interval (CI) for each parameter was computed. Egger test and Begg test were used to test for
publication bias.

Results: The SRS-22 or a modified SRS-22 questionnaire was used to evaluate the QoL after surgery. There was no significant
difference in pain (SMD=0.123, 95% CI: �0.101 to 0.347, P= .282), self-image/appearance (SMD=0.108, 95% CI: �0.116 to
0.332, P= .334), mental health (SMD=0.031, 95% CI: �0.130 to 0.201, P= .365), function/activity (SMD=0.202, 95% CI: �0.022
to 0.425, P= .077), and total score without satisfaction (SMD=0.123, 95% CI: �0.232 to 0.478, P= .497) between the untreated
(observation) and brace-treated AIS patients, whereas a significant difference was observed in satisfaction withmanagement (SMD=
0.393, 95% CI: 0.127–0.659, P= .004) and total score (SMD=0.312, 95% CI: 0.054–0.571, P= .018) between the 2 groups.

Conclusion:Our meta-analysis indicated that brace-treated AIS patients had a higher QoL. However, further analysis could not be
performed because of insufficient data, such that we were unable to make subgroup analysis of QoL for different types of AIS and the
therapeutic methods chosen by brace-treated AIS patients.

Abbreviations: AIS = adolescents with idiopathic scoliosis, CI = confidence interval, NOS = Newcastle–Ottawa Scale, QoL =
quality of life, SF-36 = Short Form-36, SMD = standardized mean difference, SRS-22 = Scoliosis Research Society-22.
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1. Introduction

Unexplained adolescents with idiopathic scoliosis (AIS), a
deformity of spine, presents as spinal scoliosis, vertebral
rotation, and a flexible or rigid deformity of the spine in the
frontal plane.[1,2] The most common form involves pediatric
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spinal deformity. It will be termedAIS if it happens to those who
are between the ages of 10 and 18.[3] AIS is a common disease
globally, affecting up to 3% of adolescents around the world.[4]

The radiographic image of patients with AIS is characterized by
a spinal curve of at least 10° (measured by theCobbmethod) but
no vertebral abnormalities.[5] The etiology of AIS remains
obscure, but its gender prevalence in females is recognized with
the ratio of female-to-male incidence ranging from 1.5:1 to
3:1.[6] AIS is usually asymptomatic, but itmay progress and lead
to back pain, respiratory problems, and changes in physical
appearance, and thus can have unfavorable effects on the
quality of life (QoL).[7]

Given that the main goals in patients with AIS are to correct the
deformity and reduce the progression of spinal curvature, there
are 3 approaches to their rehabilitation: observation with regular
follow-up, bracing, and surgery.[8–10] Among these interventions,
brace treatment (usually lasting for months or even years) is one
of the most frequently used conservative options to prevent
progression of spinal deformity.[11] Braces are designed to exert
external forces on the spine that resist the forces producing
curvature during the growth phase of the patients.[10] Brace
treatments have been utilized clinically for more than 50 years,
and various types of braces have been developed on the basis of
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differences in period of wear, fabrication, area of curve
intervention, and protocols of use.[12]

For patients with AIS, attention has been paid to their QoL
during brace treatment.[13] One prospective multicenter study
that investigated the difference in the QoL in 2 groups of AIS
patients undergoing observation versus brace treatment reported
that the 2 groups had similar levels of QoL measured by both the
Scoliosis Research Society-22 (SRS-22) and Short Form-36 (SF-
36) questionnaires.[14] However, data from another 2 related
articles published in 2009 and 2015 suggested that AIS patients
receiving brace treatment had improved pain and self-image/
appearance, therefore having a better QoL.[15,16] Given these
results, we conducted the current meta-analysis to appraise the
difference in QoL between the untreated (observation) and brace-
treated AIS patients. Pain, self-image/appearance, mental health,
function/activity, satisfaction with management, total score
without satisfaction, and total score of the patients after
intervention were considered to be outcomes of interest.
2. Materials and methods

All pooled analyses are based on previously published studies,
and thus no ethical approval and patient consent are required.
2.1. Literature research

The literature was retrieved using multiple online databases
including PubMed, Web of Science, and Embase for all years up
to June 30, 2016. Terms selected in our search were “adolescent
idiopathic scoliosis” AND (SRS-22r OR “Health related quality
of life” OR SRS-22 OR “Scoliosis Research Society-22”) AND
brace. In addition, more studies were identified from the literature
cited within these papers.
2.2. Inclusion and exclusion criteria

The retrieved literature was screened by 2 independent inves-
tigators to evaluate eligibility, and any discrepancies were settled
by discussion and consensus. The inclusion criteria were the
study included AIS, brace-treated interventions, comparisons of
observation or no treatment, and the QoL was assessed by SRS-
22 or modified version of SRS-22 questionnaire; published in
English; full text of all references were available; if overlapping
subject populations were enrolled in different reports, the one of
higher quality or with a larger sample size was selected for
inclusion. Studies were excluded if the reports were in the form of
letters, abstracts, reviews, or comments; it was impossible to
extract relevant data; or the AIS patients were treated with
surgery.
2.3. Data extraction

The following data were independently extracted by 2 authors:
the name of first author, year of publication, study type, country,
number of patients under observation and brace treatment,
female ratio, age of patients, and the follow-up period.
Information on outcomes of interest including pain level, self-
image/appearance, mental health, function/activity, satisfaction
with management, total score without satisfaction, and total
score of the patients was also collected and extracted. When
relevant data had not been reported, we contacted the authors
by email or in other ways to attempt to obtain the missing
information.
2

2.4. Quality assessment

The Newcastle–Ottawa Scale (NOS),[17] a tool to assess the quality
of a case–control or cohort study, was used to judge the quality of
each trial in the study. This scoring system evaluates the quality of an
articlebasedon3broadperspectives: the cohort selection (0–4stars),
comparability (0–2 stars), and assessment of outcomes (0–3 stars).
The number of stars for each trial could range from 0 to 9. Those
with calculated scores of 3 or lesswere regarded as poor quality; 4 to
6, moderate quality; and 7 or more, high quality. Any disagreement
between the 2 investigators was resolved through discussion.
2.5. Data synthesis and statistical analysis

The outcomes of interest were all continuous variables, so the
standardized mean difference (SMD) with its corresponding 95%
confidence interval (CI) for eachparameterwas computed inbrace-
treated versus untreated AIS patients. Statistical heterogeneity
across included studies was examined by the CochraneQ test and
I2 statistic.[18] An I2>50% or P< .1 signified the possibility of
statistical heterogeneity, and the random-effectsmodel was chosen
for the computation of SMD with its corresponding 95% CI.
Otherwise, no obvious heterogeneity was considered to have
occurred in the included studies, and the fixed-effects model was
selected to generate the SMDwith its corresponding 95% CI. The
forest plot for each parameter was constructed to illustrate the
weight ratio of each incorporated study. Subgroups were analyzed
to determine the influence of different factors on the overall risk
assessment to identify the sources of atypia. Funnel plots andEgger
tests were used to evaluate the symmetrical characteristic of the
references,whereas theP value ofBegg testwasused to evaluate the
publication bias. In order to evaluate the sensibility of the meta-
analysis, articles were excluded one by one and the differences of
the combing effect before and after exclusionwere compared. If the
pooled outcomes reversed after exclusion, the outcomes may be
unstable. All statistical analyses were carried out using the STATA
12 software (STATA Corp LP, College Station, Texas), and the
significance threshold was a 2-sided P< .05.
The relevant data in untreated patients served as reference for

the estimation of SMD with the corresponding 95% CI. An
SMD>1 indicates that the score of the parameter in patients
receiving brace treatment is higher than that in untreated patients.
3. Results

3.1. Study selection and quality assessment

A total of 100 publications were retrieved after removing
duplicate articles from the first literature search. We scanned the
titles and abstracts of these 100 papers and excluded 85. The
remaining 15 articles were screened by full-text reading, and 7
papers[14–16,19–22] met the above inclusion and exclusion criteria.
Figure 1 presents the study selection process. Of the 7 qualifying
articles (Table 1), 4 were prospective studies. The ratio of females
in each of the 7 studies was not lower than 70%. According to the
results of the NOS (Table 2), the studies of Parent et al[15] and
Mousavi et al[22] rated 6 stars, indicating moderate quality, and
the other 5 studies rated 7 or more stars, denoting high quality.

3.2. Difference in pain and self-image between the
untreated and brace-treated AIS patients after intervention

Therewere 5 eligible studies for the analysis of pain and self-image,
respectively. Significant heterogeneity (I2=53.4%, P= .073) was
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Figure 1. Flow chart describing the selection of eligible articles.

Table 1

Special characteristics of included studies.

Reference Country Observation/brace Female, % Skeletal age, y Follow-up, y

Danielsson et al[14] Prospective Sweden 40/37 100 10–15 11
Parent et al[15] Prospective Canada 107/32 100 18.6 –

Feise et al[21] Prospective Canada 24/30 83.30 10–18 –

Mousavi et al[22] – Iran 25/14 70 12–18 –

Fong et al[16] Prospective China 31/18 94 12–15 1
Lee et al[20] – China 68/3 81 14.2 –

Yu et al[19] – China 179/32 84 12–18 –

Table 2

Quality assessment of individual study.

Selection Outcome

Reference

Representativeness
of exposed
cohort

Selection of
nonexposed

cohort
Ascertainment of

exposure

Outcome not
present
at start Comparability

Assessment
of outcome

Follow-up
length

Follow-up
adequacy Score

Danielsson et al[14] ∗ ∗ ∗ ∗ ∗∗ ∗ ∗ ∗ 9
Parent et al[15] ∗ ∗ ∗ ∗ ∗ ∗ 6
Mousavi et al[22] ∗ ∗ ∗ ∗ ∗ ∗ 6
Lee et al[20] ∗ ∗ ∗ ∗ ∗∗ ∗ 7
Yu et al[19] ∗ ∗ ∗ ∗ ∗∗ ∗ 7
Fong et al[16] ∗ ∗ ∗ ∗ ∗∗ ∗ ∗ ∗ 9
Feise et al[21] ∗ ∗ ∗ ∗ ∗∗ ∗ 7

A study can be awarded a maximum of 1 star for each numbered item within the Selection and outcome categories. A maximum of 2 stars can be given for Comparability.
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detected for pain, while no evidence of heterogeneity (I =29.3%,
P= .226) was observed for self-image. Therefore, the random-
effectsmodelwasused to calculate the SMDwith its corresponding
95% CI for pain, whereas the fixed-effects model was applied for
the self-image (Table 3). The value of the SMDs were 0.123 (95%
CI: �0.101 to 0.347, P= .282, Fig. 2A) and 0.108 (95% CI:
�0.116 to 0.332, P= .334, Fig. 2B) for pain and self-image,
respectively, suggesting that there was no significant difference in
3

pain and self-image between the untreated and brace-treated AIS
patients after intervention.

3.3. Difference in function, mental health, and satisfaction
with management between the untreated
and brace-treated AIS patients after intervention
In terms of function and mental health, a total of 5 and 7
studies, respectively, were included for these analyses (Table 3).

http://www.md-journal.com


Table 3

Meta-analysis of SRS-22 outcomes between brace group and observation group.

Study SMD/WMD Lower limit Upper limit P (OR) I2 P (Heterogeneity) P (Begg test) P (Egger test)

Pain 0.123 �0.101 0.347 .282 53.40% .073 .086 .015
Self-image/appearance 0.108 �0.116 0.332 .334 29.30% .226 .806 .625
Function/activity 0.202 �0.022 0.425 .077 <0.01% .484 .806 .962
Mental health 0.089 �0.103 0.281 .365 3.90% .392 .260 .171
Satisfaction with management 0.393 0.127 0.659 .004 22.20% .277 1.000 .927
Total score without satisfaction 0.123 �0.232 0.478 .497 <0.01% .375 1.000 �
Total score 0.312 0.054 0.571 .018 <0.01% .968 .734 .930

OR = odds ratio, SMD = standardized mean difference, WMD = weighted mean difference.

Meng et al. Medicine (2017) 96:19 Medicine
There was no significant heterogeneity in the 2 other analyses
(function: I2<0.01%, P= .484; mental health: I2=7.50%,
P= .371). The fixed-effects model was adopted for the
generation of SMDs with their corresponding 95% CIs for
the 2 parameters. The values of SMDs were 0.202 (95% CI:
�0.022 to 0.425, Fig. 3A) and 0.031 (95% CI: �0.130 to
Figure 2. Forests plots of studies evaluating the difference in the pain (A) and self-i
scoliosis patients after intervention.

4

0.201, Fig. 3B) for function and mental health, respectively,
and the P values were not significant (function: P= .077;
mental health: P= .365), which leads to the conclusion that
the difference in the function and mental health between the
untreated and brace-treated AIS patients was not significant
after intervention.
mage (B) between the untreated and brace-treated adolescents with idiopathic



Figure 3. Forest plots of studies assessing the difference in the function (A), mental health (B), and satisfaction with management (C) between the untreated and
brace-treated adolescents with idiopathic scoliosis patients after intervention.
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Figure 4. Forest plots of studies estimating the difference in the total score without satisfaction (A) and total score (B) between the untreated and brace-treated
adolescents with idiopathic scoliosis patients after intervention.

Meng et al. Medicine (2017) 96:19 Medicine
Data from 3 studies were incorporated for the analysis of
satisfaction with management (Table 3). The fixed-effects model
was selected to construct a forest plot for the analysis because of
the absence of statistical heterogeneity (I2=22.2%, P= .277).
The value of SMD was 0.393 with a 95% CI range of 0.127 to
0.659 (Fig. 3C), and P= .004, which indicates that the
satisfaction scores in braced-treated AIS patients after the
intervention were significantly higher than those in untreated
AIS patients.

3.4. Difference in total score without satisfaction and total
score between the untreated and brace-treated AIS
patients after intervention

With regard to the total score without satisfaction and total score,
there were 2 and 4 studies eligible for these analyses, respectively
(Table 3). A small degree of heterogeneity was found in the
analyses (total score without satisfaction: I2<0.01%, P= .375;
total score: I2<0.01%, P= .968), so the fixed-effects model was
6

selected for the construction of forest plots. The values of SMDs
were 0.123 (95% CI: �0.232 to 0. 478, P= .497, Fig. 4A) and
0.312 (95%CI: 0.054–0.571, P= .018, Fig. 4B) for the total score
without satisfaction and total score, respectively, indicating that
no significant difference was detected in the total score without
satisfaction between the untreated and brace-treated AIS
patients, while there was significant difference in the total score
between the 2 groups after intervention.

3.5. Publication bias

The Begg funnel plots for these analyses were constructed to
estimate the publication bias (Figs. 5A–D and 6A–C). The
shape of all 7 funnel plots was practically symmetric, which
indicates that there was no significant publication bias in our
meta-analysis. As for the results of Egger test (Table 3),
considering the symmetric funnel plot for pain, it appears that
no significant publication bias occurred during analyses of pain,
even when P< .05; the values of P for the other 6 outcomes of



Figure 5. Funnel plots of studies appraising the difference in the pain (A), self-image (B), function (C), and mental health (D) between the untreated and brace-
treated adolescents with idiopathic scoliosis patients after intervention.

Figure 6. Funnel plots of studies assessing the difference in the satisfaction with management (A), total score without satisfaction (B), and total score (C) between
the untreated and brace-treated adolescents with idiopathic scoliosis patients after intervention.
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interest were all larger than .05, signifying no significant
publication bias.

3.6. Sensitivity analysis

After combining every parameter, we obtained the references one
by one, and then combined these references again. From all these
outcomes, we found that there were no significant differences
between combined SMD and general SMD after exclusion, and
the outcomes exhibited no changes. As the results were shown, all
the outcomes we analyzed were more stable with low sensitivity.
4. Discussion

Our meta-analysis incorporated 7 eligible studies, and the results
showed that the scores for pain, self-image/appearance, mental
health, function/activity, and total score without satisfaction for
untreated AIS patients were similar to those for brace-treated
patients after intervention, while the score of satisfaction with
management and total score for brace-treated AIS patients were
significantly higher than those for the untreated-patients.
AIS, which occurs in children after the age of 10 or after

puberty, is a frequent disease with 80% of the diagnoses
occurring in girls.[4] Based on its definition, AIS is a lateral
deviation of the spine, and a right-sided thoracic curve may be
one of the most common clinical features for AIS cases.[23]

Although several factors have been proposed to explain the
pathogenesis of AIS including genetics; connective tissue
abnormalities; and associated neurological, muscular, and
skeletal disorders, its exact etiology is still unclear.[24] Adoles-
cence is the phase of development during which establishment of
self-respect and self-confidence occurs, so living with a chronic
disease may make the process challenging and difficult.[25] It has
been documented that AIS patients may tend to experience
mental disorders or even commit suicide, even though AIS itself is
not a life-threatening disease.[13,26,27]

For patients with AIS, brace treatment, which requires the
active participation of the patient and their parents, is an effective
therapy that eliminates the need for surgery.[28,29] Brace
treatment has been developed and refined over several decades
since it was first described by Blount et al,[30] and multiple types
of this therapy have been proposed and tested including the
Milwaukee brace, Wilmington brace, Boston brace, Dynamic
Spine-Cor brace, Charleston brace, and Providence brace.[12,30]

Data from a relevant study of 84 AIS patients, conducted by
Mousavi et al[22], concluded that AIS patients receiving brace
treatment had similar QoL to those under observation. Ourmeta-
analysis, with a larger sample size, indicated that AIS patients
receiving brace treatment were more likely to have higher
satisfaction scores and total scores than untreated patients, and
thus, to have improved QoL.
It has been reported that the improved QoL flowing from in

brace treatment is related to changes in pain, family relationships,
and activity levels in the AIS patients.[31] A variety of surveys have
been developed to evaluate the QoL in AIS patients by both
scoliosis clinics and relevant service organizations, such as the
Brace Questionnaire, the Bad Sobernheim Stress Questionnaire,
the SRS-22 Questionnaire, and the SF-36 Survey.[14,32] In our
study, to reduce bias and increase accuracy, we only included
studies in which the QoL was assessed by SRS-22 or modified
version of SRS-22 Questionnaire. The SRS-22 Questionnaire
consists of 5 domains: pain, self-image/appearance, mental
health, function/activity, and satisfaction with management with
8

a total of 22 items. Two indices (total score without
satisfaction and total score) calculated as in previous studies[16,19]

were also used as outcomes of interest to measure the QoL in our
study, and these results demonstrated that brace-treated AIS
patients were likely to have improved QoL compared with
untreated patients.
Although explicit methods have been used for study inclusion,

data extraction and synthesis, there is still a limitation in our
meta-analysis. As a complex disease, AIS may be associated with
a combination of genetic, environmental, and lifestyle factors.[5]

However, a subgroup analysis stratified by ethnicity has not been
performed due to the insufficient data, and if more relevant
research becomes available, the subgroup analysis should be
carried out.
In summary, our meta-analysis indicates that compared with

untreated AIS patients, those treated with brace therapy have
higher satisfaction scores and total scores, and thus, appear to
have improved QoL relative to patients treated less aggressively.
Thus, brace treatment should be recommended to AIS patients in
hopes of achieving a more favorable QoL, and perhaps a
decreased long term need for surgical intervention.
References

[1] de Baat P, van Biezen EC, de Baat C. Scoliosis: review of types, aetiology,
diagnostics, and treatment 1. Ned Tijdschr Tandheelkd 2012;119:
474–8.

[2] de Baat P, van Biezen FC, de Baat C. Scoliosis: review of types, aetiology,
diagnostics, and treatment 2. Ned Tijdschr Tandheelkd 2012;119:531–5.

[3] Negrini S, DeMauroy JC, Grivas TB, et al. Actual evidence in themedical
approach to adolescents with idiopathic scoliosis. Eur J Phys Rehabil
Med 2014;50:87–92.

[4] SamaanMC,Missiuna P, Peterson D, et al. Understanding the role of the
immune system in adolescent idiopathic scoliosis: Immunometabolic
CONnections to Scoliosis (ICONS) study protocol. BMJ Open 2016;6:
e011812.

[5] Wajchenberg M, Astur N, Kanas M, et al. Adolescent idiopathic
scoliosis: current concepts on neurological and muscular etiologies.
Scoliosis Spinal Disord 2016;11:1.

[6] Konieczny MR, Senyurt H, Krauspe R. Epidemiology of adolescent
idiopathic scoliosis. J Child Orthop 2013;7:3–9.

[7] Anwer S, Alghadir A, Abu Shaphe M, et al. Effects of exercise on spinal
deformities and quality of life in patients with adolescent idiopathic
scoliosis. Biomed Res Int 2015;2015:123848.

[8] Bettany-Saltikov J, Weiss HR, Chockalingam N, et al. Surgical versus
non-surgical interventions in people with adolescent idiopathic scoliosis.
Cochrane Database Syst Rev 2015;CD010663.

[9] Altaf F, Gibson A, Dannawi Z, et al. Adolescent idiopathic scoliosis. BMJ
2013;346:f2508.

[10] Kim H-S. Evidence-based of nonoperative treatment in adolescent
idiopathic scoliosis. Asian Spine J 2014;8:695–702.

[11] Zaina F, DeMauroy J, Grivas T, et al. Bracing for scoliosis in 2014: state
of the art. Eur J Phys Rehabil Med 2014;50:93–110.

[12] Schiller JR, Thakur NA, Eberson CP. Brace management in adolescent
idiopathic scoliosis. Clin Orthop Relat Res 2010;468:670–8.

[13] Han J, Xu Q, Yang Y, et al. Evaluation of quality of life and risk factors
affecting quality of life in adolescent idiopathic scoliosis. Intractable Rare
Dis Res 2015;4:12.

[14] Danielsson AJ, Hasserius R, Ohlin A, et al. Health-related quality of life
in untreated versus brace-treated patients with adolescent idiopathic
scoliosis: a long-term follow-up. Spine 2010;35:199–205.

[15] Parent EC, Hill D,Mahood J, et al. Discriminative and predictive validity
of the scoliosis research society-22 questionnaire in management and
curve-severity subgroups of adolescents with idiopathic scoliosis. Spine
2009;34:2450–7.

[16] Fong DY, Cheung KM, Wong YW, et al. An alternative to a randomised
control design for assessing the efficacy and effectiveness of bracing in
adolescent idiopathic scoliosis. Bone Joint J 2015;97-b:973–81.

[17] Stang A. Critical evaluation of the Newcastle-Ottawa scale for the
assessment of the quality of nonrandomized studies in meta-analyses. Eur
J Epidemiol 2010;25:603–5.



[18] Higgins J, Thompson SG, Deeks JJ, et al. Measuring inconsistency in [26] Tones M, Moss N, Polly DW Jr. A review of quality of life and

Meng et al. Medicine (2017) 96:19 www.md-journal.com
meta-analyses. BMJ 2003;327:557–60.
[19] Yu B, Wang Y, Qiu G, et al. Effect of preoperative brace treatment on the

mental health scores of SRS-22 and SF-36 questionnaire in surgically treated
adolescent idiopathic scoliosis patients. Clin Spine Surg 2016;29:E233–9.

[20] Lee H, Choi J, Hwang JH, et al. Health-related quality of life of
adolescents conservatively treated for idiopathic scoliosis in Korea: a
cross-sectional study. Scoliosis Spinal Disord 2016;11:11.

[21] Feise RJ, Donaldson S, Crowther ER, et al. Construction and validation
of the scoliosis quality of life index in adolescent idiopathic scoliosis.
Spine 2005;30:1310–5.

[22] Mousavi SJ, Mobini B, Mehdian H, et al. Reliability and validity of the
persian version of the scoliosis research society-22r questionnaire. Spine
2010;35:784–9.

[23] Choudhry MN, Ahmad Z, Verma R. Adolescent idiopathic scoliosis.
Open Orthop J 2016;10:143–54.

[24] Weinstein SL, Dolan LA, Cheng JC, et al. Adolescent idiopathic scoliosis.
Lancet 2008;371:1527–37.

[25] Eliason MJ, Richman LC. Psychological effects of idiopathic adolescent
scoliosis. J Dev Behav Pediatr 1984;5:169–72.
9

psychosocial issues in scoliosis. Spine 2006;31:3027–38.
[27] Payne WKIII, Ogilvie JW, Resnick MD, et al. Does scoliosis have a

psychological impact and does gender make a difference? Spine
1997;22:1380–4.

[28] Schwieger T, Campo S, Weinstein SL, et al. Body image and quality-of-
life in untreated versus brace-treated females with adolescent idiopathic
scoliosis. Spine 2016;41:311.

[29] Xu X,Wang F, YangM, et al. Chinese adaptation of the Bad Sobernheim
Stress Questionnaire for patients with adolescent idiopathic scoliosis
under brace treatment. Medicine (Baltimore) 2015;94:e1236.

[30] Blount WP, Schmidt AC, Keever ED, et al. The Milwaukee brace in the
operative treatment of scoliosis. J Bone Joint Surg Am 1958;40:
511–25.

[31] Chan A, Lou E, Hill D. Review of current technologies and methods
supplementing brace treatment in adolescent idiopathic scoliosis. J Child
Orthop 2013;7:309–16.

[32] Kotwicki T, Kinel E, Stryła W, et al. Estimation of the stress related to
conservative scoliosis therapy: an analysis based on BSSQ question-
naires. Scoliosis Spinal Disord 2007;2:1.

http://www.md-journal.com

	Quality of life in adolescent patients with idiopathic scoliosis after brace treatment
	Outline placeholder
	1 Introduction
	3 Results
	3.2 Difference in pain and self-image between the untreated and brace-treated AIS patients after intervention
	3.3 Difference in function, mental health, and satisfaction with management between the untreated and brace-treated AIS patients after intervention
	3.5 Publication bias
	3.6 Sensitivity analysis

	4 Discussion

	References


