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Abstract

Purpose To identify the life domains that are most frequently reported to be affected in scoliosis patients undergoing brace
treatment.

Methods A search within the PubMed database was conducted and a total of 60 publications were selected. We classified
the studies based on the methods used to measure patients’ quality of life (QoL) and categorized the life domains reported
to be affected.

Results Self-image/body configuration was the most reported affected domain of patients’ QoL, identified in 32 papers,
whilst mental health/stress was the second most reported affected domain. Mental health was identified in 11 papers, and 11
papers using the BSSQ questionnaire reported medium stress amongst their participants. Vitality was the third most reported
affected domain, identified in 12 papers.

Conclusions Our review indicates that scoliotic adolescents treated with bracing suffer in their quality of life most from
psychological burdens. To improve these patients’ life quality, more attention should be focussed on supporting their mental

health.
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Introduction

Adolescent idiopathic scoliosis (AIS) is defined as a three-
dimensional spinal deformity with a twisting curvature that
happens in juveniles of the age from 10 to 20 with no known
specific aetiology. Treatment and classification guidelines
have been established by the International Scientific Soci-
ety on Scoliosis Orthopaedic and Rehabilitation (SOSORT)
[1-3]. The SOSORT guidelines recommend observation,
exercise, brace treatment or surgical treatment based on the
severity of curvature.

The efficacy of brace treatment depends on both the
quantity (compliance), which is defined as the percentage
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of actual brace-wearing time relative to the prescribed brac-
ing time [4], and the quality (strap tightness) of brace usage
[5]. The quantity of brace usage depends on patients’ own
initiative in wearing the brace, where patients tend to be
non-complaint reducing wearing time because of physical
and psychological issues [4, 6]. This is important because
the risk for curve progression and surgery are reduced in
patients with good brace compliance [7].

Many factors have been reported to impact the QoL of
AIS brace wearers, e.g. back pain, appearance configuration,
and mental health [8, 9]. Improving QoL might increase
treatment compliance amongst scoliotic brace wearers, posi-
tively impacting the treatment quantity. However, in order
to effectively improve the QoL of scoliotic brace wearers,
we need to know which factors most prominently impact
their QoL. Different methods have been applied in meas-
uring the QoL of AIS patients, including standardized
(self-assessment) questionnaires and interviews. This paper
aims to answer the question: What are the most frequently
reported affected domains of QoL of AIS patients under
brace treatment?
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Fig. 1 The selection flowchart
of the results from the literature
search
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We answer this question by reviewing the literature on
the QoL of AIS patients during brace treatment, and by clas-
sifying the literature into 5 groups based on the methods
they use to measure patients’ QoL. Based on the reported
results, and by comparing the results from papers using simi-
lar methods, we identify the most affected domains for AIS
brace wearers’ QoL.

Methods
Search strategy and study selection

A search within the PubMed database was conducted on
June 6, 2019, with the query: “adolescent idiopathic sco-
liosis AND brace treatment AND quality of life”. Results
were not limited by publication date. Studies were excluded
if they A) are review papers, B) involved AIS patients under
surgical treatment and assessed their QoL, C) were pub-
lished not as full-text in English.

Data extraction and synthesis

Data were extracted from the included publications using
a standardized form recording title, authors, sample size,
methods, outcome measures and results.

The results of all the reviewed papers were analysed and
grouped per patient reported outcome measurement ques-
tionnaire. Finally, the most affected domains were identified
either based on the authors’ self-report, or if the authors

@ Springer

Only surgical treatment involved(9)
QoL not assessed(19)

Only outcomes of treatment compared(9)

15 Articles Excluded
During Data Extraction

did not explicitly identify the most affected domains, by
selecting those domains with QoL results below a threshold
value. These threshold values were selected based on the
threshold values used by the authors who self-reported on
most affected domains. For publications in which the authors
concluded that no significant differences were found, neither
within different domains of one questionnaire nor within
different cohorts using the same questionnaire, we used the
classification “No Significance”.

Results

The PubMed search returned 122 papers. Publications were
imported from Pubmed into Zotero' and checked for dupli-
cates. Then, titles and abstracts and potentially eligible pub-
lications were screened based on the exclusion criteria by
the first author (HW). Candidates were discussed with the
second author (DT) and included in the review upon mutual
agreement. The articles selection process is shown in Fig. 1.

Table 1 lists the outcomes of all reviewed publications.
Overall, self-image/body configuration was the most
affected domain of patients’ QoL, mentioned in 32 out of
48 papers measuring self-image. Mental health was the
second most affected domain mentioned in 11 out of 49
papers measuring mental health and in 11 out of 11 papers
measuring psychological stress. Vitality was the third most

! https://www.zotero.org/
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affected domain mentioned in 12 out of 21 papers measur-
ing vitality.

Discussion

This review classifies the literature based on the method
used to measure the QoL and we found that the main
affected life domains were self-image, mental health and
vitality, which were separately discussed as below.

Self-image

Law et al. [70] found that an aesthetically pleasing brace
and the involvement of patients in the design process of
the brace were important for increasing user compliance
and also addressing psychological issues during treatment.
Moreover, patients’ concerns on self-appearance inspired
researchers to design flexible braces consisting of elas-
tic straps and a soft shell, which allows more freedom
of movement, less physical restrictions, and more impor-
tantly, allows to be hidden under clothes. To date, the most
widely discussed flexible brace is SpineCor, which was
proposed by the Sainte-Justine Hospital [71]. However,
the effectiveness of SpineCor remains controversial. Guo
et al. [72], Coillard et al. [73] and Wong et al. [74]. found
significant differences between SpineCor and rigid brace
group in terms of effectiveness. Whilst Gammon et al. [75]
reported no significant difference in the treatment out-
comes comparing thoraco-lumbar sacral orthosis (TLSO)
and SpineCor-treated patients and Coillard et al. [76] dem-
onstrated that SpineCor brace reduced the probability of
the progression of early idiopathic scoliosis (15°-30°)
after at least 5 years follow-up. However, patients’ accept-
ance and compliance (which have been shown to have a
close correlation with the treatment efficacy [7, 77, 78])
to the SpineCor were comparable to rigid spinal orthoses.
The SpineCor brace was also found to be better than TLSO
at improving QoL, reported by Ersen et al. [37], patients
treated with SpineCor brace have a better self-image, feel
more active in daily life and experience less pain accord-
ing to SRS-22 results. Whilst Misterska et al. [79] found
that there was no significant difference in most of the ana-
lyzed domains of QoL between patients with the SpineCor
brace and the Cheneau brace. Given the currently mixed
outcomes of studies on flexible braces, we can conclude
that even flexible braces, like SpineCor, has no comparable
effectiveness as rigid brace, the merits of improving QoL
are promising. A further challenge is in weighing poten-
tially improved QoL against reduced effectiveness.

@ Springer

Mental health

Mental health/psychological stress is defined as the dis-
tress AIS patients have because of their deformity or brace.
Moreover, the impact of the brace to the self and body image
of adolescent is reported as a contributing factor for stress
production [80, 81]. This review has found that distress asso-
ciated with bracing is significantly worse than distress asso-
ciated with spinal deformity, based on the reviewed literature
measuring psychological stress using BSSQ. Andersen et al.
[82] found that uncertainty regarding the duration of the
brace treatment is one of the reasons causing psychologi-
cal sequela and they suggested a flexible bracing strategy,
such as part-time bracing schemes where patients were urged
to participate in sports and social activities without their
braces, to avoid social isolation. Lin et al. [83] compared the
stress levels of juvenile and adolescent idiopathic scoliosis
patients with brace treatment and found that female ado-
lescents were more vulnerable to depressive psychological
status. Higher levels of cognitive function and independence
and negative parental attitudes resulted in a greater incidence
of depression.

Vitality

Vitality is evaluated by patients’ feelings of energetic and
enthusiastic attitudes to daily activities [19], which directly
correlates to physical performance. Our findings that show
a brace’s impact on vitality corroborate with Daryabor et al.
[84], who reported a review on gait and energy consump-
tion of AIS patients treated with orthoses. They found that
after 6 months of treatment, excessive oxygen consumption
was observed, and results of an endurance test also show a
diminished exercise capacity caused by the brace. Moreover,
a significant decrease in walking speed and more excessive
energy cost were found from the subjects with AIS treated
with orthoses versus those without orthoses. They sug-
gested that it could be helpful to intensively train patients
with endurance exercises to improve physical performance
in AIS.

Limitations

There are three limitations to this review: firstly, the meth-
odology followed in this literature review treats all papers
alike, regardless of potential quality differences, since this
review aimed to capture the breadth of affected domains of
QoL and to provide the results for informing future brace
designs. Secondly, a risk of selection bias emerged since the
results for RCTs (Randomized Controlled Trial) and non-
RCTs are not separately presented to obtain more compre-
hensive results. RCTs would involve a direct comparison
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between braced and non-braced patients to provide more
robust findings that non-RCTs. Thirdly, the most affected
domains of QoL of patients with different severities of sco-
liosis have not been separated, and more specific details on
the affected domains of QoL of patients wearing different
braces and under different treatment stages also need to be
evaluated.

Conclusion

This paper presented a literature review on the impact of
bracing on the Quality of Life of scoliotic adolescents. The
results indicate that self-image, mental health, and vitality
are the three most frequently reported affected domains. In
order to improve the QoL of scoliotic brace wearers, these
three domains should be prioritized in researching and
designing new bracing treatment options.
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