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Abstract

Background: Adolescent idiopathic scoliosis (AlS) refers to a spinal curvature of an unknown origin diagnosed in
otherwise healthy children. A conservative treatment approach includes physiotherapy scoliosis-specific exercises
(PSSE) with or without corrective bracing in preventing further spinal column deviation. However, several PSSE types
have been developed to facilitate a positive patient outcome and/or preclude surgical remediation. Based on other

reviews, there has been insufficient evidence published on the efficacy of PSSEs. In addition, the superiority of PSSE

over no intervention or compared to other exercise modes has yet to be determined.

Methods: A comprehensive search of AlS literature, inception through February 2018, was conducted to reveal
relevant PSSE articles. Only studies using commonly reported PSSEs were included. Examined databases included
PubMed, Scopus, CINAHL Complete, and Physiotherapy Evidence Database (PEDro). Google Scholar search engine was
also examined. Article types included randomized or clinical control trials. All articles were published in English or were of
English translation. Search parameters were collectively defined by the reviewers and subsequently used to determine
included studies. Individual PSSE study methodology quality was determined by the PEDro scale. Effect sizes (Hedge's g)
and their 95% confidence intervals were calculated for Cobb angle between group changes.

Results: Of the initial 24 articles recovered only eight (33%) met the established search criteria. Patient ages from these
sources ranged from 11.4-16.2 including both males and females. Examined papers included two Schroth method and
six specifying the Scientific Exercise Approach to Scoliosis (SEAS) method. All articles demonstrated positive between
group effect sizes for PSSEs. There were no studies that compared one PSSE to another. Determined PEDro scores
indicated an overall moderate quality of these studies.

Conclusions: There is insufficient evidence to suggest that both Schroth and SEAS methods can effectively improve
Cobb angles in patients with AIS compared to no intervention. There is limited evidence that the SEAS method is more
effective at reducing Cobb angles compared to traditional exercises in treating AIS. Overall, this review revealed a
noticeable lack of contemporary studies that could be used in answering our questions. Evidence-based medicine (EBM)
supplies clinicians with verifiable results from well-designed and managed research studies. Consequently, more and
varied studies of higher quality are needed before any definitive determination can be made as to the effectiveness of
any PSSE let alone the one offering better patient outcomes.
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Background

Scoliosis is defined as a lateral curvature found either in the
lower lumbar, middle thoracic, and/or upper cervical spinal
column regions. Curvatures are generally described as
either conforming to an “S” or “C” shape [1]. Spinal
deformities can result in pain when performing relatively
simple tasks such as standing, walking, or lifting objects
and is often accompanied by a decreased range of motion.
Uncontrolled disease progression may further result in
severe pain, to the point of immobility, or even osteopor-
osis. Adolescent idiopathic scoliosis (AIS) is the usual diag-
nosis made in healthy children with a spinal curvature of
unknown cause of least 10 degrees but less than 50 degrees.
It represents the most common scoliosis type affecting 1-
3% of adolescents in the United States [2]. Worldwide
prevalence of AIS has been more difficult to estimate.
Factors such as “varying definitions of scoliosis, study pro-
tocols, and age-groups, missing standards for comparison
and inclusion of curves <10°” have impacted a true esti-
mate. However, several studies examined by Konieczny et.
al. [3] indicated a prevalence of 0.47-5.2 % for AIS.Scoliosis
treatment can be separated into either conservative or sur-
gical methods, being based upon patient age, curvature size,
and the risk of disease progression. The primary aim of
scoliosis management is to stop curvature progression.
Non-conservative treatment usually involves surgery to
correct spinal deformities but these procedures are not
without risk. Conservative therapies such as physiotherapy
scoliosis-specific exercise (PSSE), with or without concur-
rent external bracing, are used as an alternative for patients
presenting less than a 50-degree curvature. Due to the lack
of higher quality studies, systematic reviews in 2014 and
2016 concluded that there was insufficient evidence to
make a judgement as to whether conservative treatments
were effective in managing this population [4, 5]. Anec-
dotally, the American Academy of Orthopedic Surgeons
agree that PSSEs are often considered to produce just as
successful of a patient outcome as does surgery [6].

There are a number of specific types of PSSEs referenced
in the literature, but some techniques appear to be pre-
scribed more often than others [7—10]. The four exercise
approaches initially considered in this review included the
Schroth method, the Scientific Exercise Approach to Scoli-
osis (SEAS), the Dobosiewicz technique, and the Side-shift
program.

The Schroth method was developed by Katharina Schroth
in Germany in 1921. This particular method uses a phy-
siotherapeutic approach in strengthening and lengthening
any uneven muscle groups. Treatments consists largely of a
combination of scoliotic posture correction along with a
modification of a patient’s breathing pattern through mirror
self-monitoring [11, 12]. Schroth breathing techniques are
described as a “rotational breathing”, which aims to lengthen
the trunk and correct spinal imbalances [11]. The primary
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goal is to improve both the patient’s posture and spine align-
ment mediated by a clinician maintaining proper positioning
and utilizing exercise repetition. Using a mirror, the patient
is taught to visualize his/her collapsed area(s) needing to be
lengthened or contracted. Over time, exercise promotes
spinal muscle correction to help stabilize curve(s), mobilize
stiff body regions, correct postural alignment, and increase
muscle strength/endurance. This process is largely accom-
plished through axial lengthening, asymmetric sagittal
straightening, rotational breathing, and developing frontal
sagittal straightening and muscle activation [2].

Based upon the Lyon methodology, the Scientific Exer-
cise Approach to Scoliosis (SEAS) began in the 1960s [13].
SEAS has been described as a “scoliosis-specific active
self-correction technique performed without any external
aids and incorporated into functional exercises” [14]. The
primary goals of SEAS include enhanced posture control,
posture rehabilitation, muscle endurance, spinal stability,
self-correction, and development of balance stability [15].
Treatment sessions are conducted at least twice a week
for 40 minutes each. Unlike the Schroth method these
treatments are mostly performed at home. Additionally,
SEAS utilizes a teamwork approach involving both clini-
cians (physician, physiotherapist, orthotist) and family
members in generating successful patient outcomes [14].

The Dobosiewicz method, or DoboMed, was established
in 1979. It has been described as a “3D auto-correction”
technique. This particular technique utilizes a combination
of instructional elements including mirrors, photographs,
and video all to promote the correct execution of treat-
ment exercises. There are three main objectives. First, a
symmetrically positioned pelvis and shoulder girdle. Sec-
ond, a primary curve mobilization towards a normal pos-
ture with a special emphasis on kyphotization or backward
displacement of the thoracic spine along with a “lordotiza-
tion” of the lumbar spine, as required [14]. Third, to
achieve stabilization of the corrected spinal position and
make it a postural habit of the patient. The DoboMed can
be used by itself, in conjunction with bracing, or even prior
to surgical correction [7, 16, 17].Mehta first reported on
the Side-shift exercise program in 1985, a year after its
development. This method involves active correction of
the spinal curve through frequent lateral shifting of the
trunk relative to the concavity of the curve. The primary
objective of the program is to effectively reduce AIS patient
spinal deviation by gradually correcting it towards the body
midline. The Side Shift method uses similar breathing
techniques to the Schroth and DoboMed methods [14].
Exercises are independently performed, which means that
patients must be old enough to understand how to prop-
erly accomplish prescribed exercises. It may hold its great-
est promise as an additional treatment for AIS patients
demonstrating an initial Cobb angle between 20°- 32°.
However, it has also been suggested that the Side-shift
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method should only be considered as a secondary treat-
ment method for AIS [15].

These four PSSE methods have shown some promise for
improving outcomes in patients with AIS [9, 18, 20, 21, 24].
To the author’s knowledge, three systematic reviews have
exclusively investigated the effects of PSSE’s on individuals
with AIS and these were published in 2008, 2011, 2013
[9, 18, 19]. Based on these reviews, recommendations
were made in favor of PSSE’s for reducing scoliosis curve
progression (Cobb angles) in patients with AIS, but several
studies were noted to have weak methodological rigor and
the heterogeneity of the studies did not allow the author’s
to perform additional quantitative analyses, like effect size
calculations. The authors of these reviews recommended a
continuation of clinical trials with similar outcome mea-
sures and full data sets so that comparisons of PSSEs to no
interventions and other types of exercises can be made. To
that end, the authors have noted that updates to the litera-
ture have been made since 2013.Therefore, the purposes of
the current review is to 1) determine if there is quantitative
evidence that common PSSE’s (Schroth, SEAS, DoboMed,
Side-shift methods) are effective at improving Cobb angles
in patients with AIS compared to no treatment, 2). deter-
mine if there is quantitative evidence that common PSSE’s
are effective at improving Cobb angles in patients with AIS
compared to standard exercise prescription and if possible,
3) to explore if one PSSE method is more effective at
improving Cobb angles compared to other PSSEs in pa-
tients with AIS. The author’s hypothesize that all PSSEs will
demonstrate objective improvement in Cobb angles in pa-
tients with AIS, and based on clinical observation, the
Schroth method provides superior results compared to the
other methods.

Methods

Information sources

In this review, published clinical trials that investigated
common PSSEs as a means of conservative treatment
interventions for adolescent idiopathic scoliosis were in-
cluded. PubMed, Scopus, Pedro, Google Scholar (search
engine), CINAHL Complete, and Physiotherapy Evidence
Database (PEDro) were searched from inception through
February 2018 using a predefined search strategy. The fol-
lowing key words were searched in the databases: “idio-
pathic”; “adolescent”; “scoliosis”; “Schroth method”;
“exercise”; “conservative;” “SEAS;” “side-shift;” “Dobosie-
wicz;” “specific exercises;” “SRS;” “physiotherapy” and vari-
ous combinations of these terms. Searches were limited to
article written in English.

Eligibility criteria

Inclusion of studies was restricted to the following PICO
items. The length of patient follow up was not consid-
ered in the criteria.
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P (population) individuals diagnosed with adolescent
idiopathic scoliosis

I (intervention) utilized some form of one of the
aforementioned PSSEs (Schroth, SEAS, DoboMed,
Side-shift methods)

C (comparison) control group defined as no treatment,
placebo, standard of care or other conservative
interventions such as bracing, other PSEEs, or other
non-specific exercise intervention

O (outcome) Cobb angles. Studies for which the author
was not able to obtain baseline and ending Cobb angles
and their associated standard deviations were excluded
from our quantitative analysis. For articles that did not
report the full data set, the author attempted to obtain the
information from the corresponding author via email.

Additionally, it was required that each study be a clin-
ical controlled trial (CCT) or randomized controlled trial
(RCT). Studies reporting outcomes on spinal surgery, al-
ternative and integrative medicine, bracing without exer-
cise intervention, or pharmacological interventions were
excluded.

Assessment of methodological quality

Included studies were evaluated using the PEDro scale.
Methodological quality was assessed using the following
modified rubric based on original cut off score proposed
by Mabher et al.: 0—4 was considered weak, 5-7 was con-
sidered moderate, and 8 or greater was considered to be
strong [22]. Assessment of methodological quality was
performed independently by two investigators. The two
investigators then came to a consensus on any discrep-
ancy in scores.

Data synthesis

Post intervention effect sizes (bias corrected Hedges’ g)
and their 95% confidence intervals were calculated for
the mean differences in Cobb angles between the experi-
mental and comparison groups. Mean pre and post-
intervention Cobb angles with standard deviations were
extracted for the experimental and comparison groups.
The extracted data from each available study was ana-
lyzed with MetaEasy v1.0.5 — University of Manchester.
Effect sizes were interpreted using the following rubric:
0-0.2 was considered as small, 0.21-0.7 was considered
as moderate, and >0.7 was considered as strong [23].
Pooled effect sizes (fixed and random) and measures of
heterogeneity (Cochrane Q and I%) were calculated using
MetaEasy for the studies included in both of the afore-
mentioned questions.

Results
A total of 24 PSSE articles met the initial search criteria
(Appendix). Twelve articles were excluded for not
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meeting the criteria of a controlled clinical trial. Three
additional articles were excluded for not including Cobb
angles as an outcome measure. One article was excluded
for duplicate information (Fig. 1). Therefore, a total of
eight articles were included for this review (Table 1).

Of the eight studies, two answered our first questions, is
there quantitative evidence that common PSSE'’s are effect-
ive at improving Cobb angles in patients with AIS when
compared to no intervention? In both studies [11, 26] the
Schroth method was the experimental group and the
control group received observation only. However, in the
Schreiber et al. paper a few of the control clients addition-
ally received bracing.
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No articles compared one PSSE method to another. Six
articles, all SEAS experimental interventions, were com-
pared to a traditional exercises. Despite attempts to contact
the corresponding authors, two of the six aforementioned
articles had insufficient data to calculate effect sizes [9, 28].
See Table 2 for a qualitative summary of those articles.
One Schroth intervention study used an HEP as a control
[11]. (This article was also used to answer the first question
as there was a Schroth comparison both to an HEP group
and observational group) Therefore, a total of seven articles
were assessed to answer our second question, does one
PSSE method provide superior results compared to stand-
ard exercise in patients with AIS?

Search terms

(PEDro)

PubMed, Scopus, Pedro, Google
Scholar, CINAHL Complete, and
Physiotherapy Evidence Database

Search limits: English
only, inception through
February 2018

Potential Publications
N=24

Exclude: 1 duplicate
article

Exclude: 12 not controlled
trials; 3 Cobb angle not an
outcome

Total Publications included in
Review

N=8

Scoliosis Specific
Exercises Compared to
No Intervention
N=2

Fig. 1 Search Diagram

Scoliosis Specific
Exercises Compared to
Other Exercise
N=6
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Table 1 Included scoliosis-specific exercise studies
Article Exercise method  Patient number  Average patient age  Outcomes measured ~ Comparison group  Treatment
length (days)
Schreiber et al. (2016) [26] ~ Schroth method 25 13.5 Cobb angles, Standard of care 180
ATR, SRS-22 (n=25)
Kuru et al. (2015) Schroth method 15 13.0 Cobb angles, HEP (n=15), no 42
ATR, SRS-23 treatment (n=15)
Zaina et al. (2009) [30] SEAS 14 14+10 Cobb angles, Supervised exercise 980
ATR group (n=29)
Negrini et al. (2008) [31] SEAS 35 143+19 Cobb angles, Standard of care Not reported
ATR, # of (n=39)
braced patients
Negrini et al. SEAS 2.0 40 133+21 Cobb angles, Supervised exercise 147
(2006; page 519) [29] ATR group (n=70)
Negrini et al. SEAS 2.0 23 127422 Cobb angles, Supervised exercise 364
(2006; page 523) [29] ATR group (n=25)
Monticone et al. SEAS 52 125+ 1.1 Cobb angles, Supervised exercise 1638
(2014) [16] (self-correction) ATR, SRS-22 group (n=51)
Noh et al. (2014) [19] SEAS 16 132 Cobb angles, SRS-22  Supervised exercise 119

(self-correction)

group (n=16)

Abbreviations: HEP home exercise program, ATR axial trunk rotation, SEAS Scientific Exercise Approach to Scoliosis, SRS Scoliosis Research Society Questionnaire, VC

vital capacity

Of the eight included studies, four (50%) [28-31] in-
cluded bracing as part of therapy. One study [31] did
not specify which type of thoracolumbar-sacral orthosis
(TLSO) bracing was prescribed. A separate set of studies
used Milwaukee, Boston, and Lyon braces for a total of
5 months [28, 29]. A study by Zaina et al. [30] described
brace weaning of 68 patients wearing various brace types
including TLSO and cervico-thoraco-lumbo-sacral
(CTLSO).

Determined PEDro scores indicated an overall moder-
ate quality of study methods (Table 3) with an average
score of 5.9 (range 3-9). The 6 SEAS studies averaged 5

Table 2 Qualitative analysis of studies with insufficient data sets

(range 3-9) while the average PEDro score for the 2
Schroth studies was 7.5 (range 7-8).

Is there quantitative evidence to suggest that PSSE’s are
effective at improving cobb angles in patients with AIS
when compared to a control group?

Two between group effect sizes and their 95% confi-
dence interval were calculated to answer the question
(Fig. 2). Both studies exhibited a positive effect size for
reduction in Cobb angles in favor of the experimental
(Schroth) group when compared to no intervention. The
95% confidence interval does not cross zero in the Kuru

Author  Study Interventions and dosages Results Qualitative discussion
and design
year
Negrini  CCT Experimental: Cobb angles improved post intervention It should be noted that the quantity of
et al. Scientific Exercises Approach to Scoliosis  only in the experimental group (p < .05). time the therapist spent with the
(2006b) 2002 Version (1.5 h session every 2-3 The difference in the number of patients  experimental group was reported to be
[29] months, 2 40 min sessions independent requiring bracing was not statistically substantially less to the control group.
sessions at a local facility per week; 5min  significant between groups The results of this study should be taken
independent exercise daily) cautiously as much of the details of the
Control: exercise per treating therapist (2— methods are left out of the report.
3 times a week for 45-90 min treatment Therefore, there is a rather large risk of
sessions) bias in the study methods.
Negrini CCT  Experimental: 23.5% of patients in the SEAS group The significant changes in Cobb angles
et al. Scientific Exercises Approach to Scoliosis ~ improved while 11.8% worsened in terms  for the intervention group can not be
(2008) 2002 Version (1.5 h session every 2-3 of Cobb angles (p <.05). 11.1% of patients  considered clinically significant as they

31]

months, 2 40 min sessions independent
sessions at a local facility per week; 5 min
independent exercise daily)

Control: exercise per treating therapist (2—
3 times a week for 45-90 min treatment
sessions)

in the control group improved while
13.9% worsened.

likely did not exceed measurement error.
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Table 3 Methodological quality of included scoliosis-specific exercise studies

Studies Score Eligibility Random  Concealed Baseline Blind Blind Blind Adequate Intention Between Point
allocation allocation  measure subjects therapist assessor follow up to treat  group Estimate of

comparisons  Variability

Monticone 9 Yes Yes Yes Yes Yes No Yes Yes Yes Yes Yes

et al

Negrini 3 No No No Yes No No No No No Yes Yes

2006a [28]

Negrini 3 No No No No No No No No No Yes Yes

2006b [29]

Negrini 3 Yes No Yes No No No No Yes No Yes No

2008 [9]

Nohetal 7 Yes Yes No Yes No No Yes Yes Yes Yes Yes

Kuru 2015 7 Yes Yes Yes Yes No No No Yes Yes Yes Yes

Zainaetal 5 Yes No No Yes No No No Yes Yes Yes Yes

Schreiber 8 Yes Yes Yes Yes No No Yes Yes Yes Yes Yes

2016 [26]

et al. study [11] indicating that we are 95% confident
that the true mean between- group effect size for this
study lies between .64 and 2.08. Alternatively, the effect
size for the other study [26] does not yield the same
confidence as indicated in Fig. 2.

The pooled data from the aforementioned 2 studies re-
vealed significant heterogeneity by statistical testing
(Cochrane Q=6.33 p =.01; I =84.2%). Therefore, no
pooled effect sizes could be reliably reported for this
group of studies.

Does one PSSE method provide superior results
compared to standard exercise?

Five between group effect sizes and their 95% confidence
interval were calculated to answer the question (Fig. 3).

All studies assessed under this sub-question compared the
SEAS method, except Kuru et al. (2015), to a traditional
form of exercise. A traditional form of exercise was defined
by an in-house or home exercise intervention that was not
specified to be a specific PSSE approach. Despite efforts to
contact the authors, 2 studies [9, 28] effect sizes could not
be calculated due to an incomplete data set. In general,
effect sizes favored the experimental (SEAS) groups. The
confidence intervals for Monticone et al. [27], Kuru et al.
[11], and Negrini et al. 2006a [29] did not cross zero.

The pooled data from the aforementioned 5 studies
revealed significant heterogeneity by statistical testing
(Cochrane Q =122.93 p <.00001; I* = 96.75%). Therefore,
no pooled effect sizes could be reliably reported for this
group of studies.

Between Group Post Treatment Effect Sizes
and 95% CI for Cobb Angles

Values Favor Control Group

Effect Lower Upper N(Pre/Post) N(Pre/Post)
Size 95%Cl 95%Cl SEAS Control
Schreiberetal. N .16 -.44 .76 25/23 25/20
(2016)
Kuru etal. ———— 136 64 208  15/15 15/15
(2015)
-15 -0.5 0.5 15 25

Values Favor Experimental Group

Fig. 2 Between group effect sizes were calculated to answer the following question: Is there quantitative evidence to suggest that PSSE's are
effective at improving Cobb angles in patients with AIS when compared to no intervention? Both studies included a Schroth experimental group
J
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Between Group Post Treatment Effect Sizes and 95% Cl
for Cobb Angles

Values Favor Control Group

Effect Lower Upper N(Pre/Post) N(Pre/Post)
Size 95%Cl 95%Cl SEAS Control
Negrini et al. (2006a) —e—i 3 01 77 4040 7070
Noh etal. (2014) T 12 .58 82 16/16 16/16
Monticone et al. (2014) —e— 3 2.63 3.37 55/55 55/55
Kuruetal. (2015) ————— 157 8 229 1545  15/15
Zainaetal. (2009; Py
{ ) 16 -5 .82 14/14 25/25
-1 0 1 2 3 4

Values Favor Experimental Group
Fig. 3 Between group effect sizes were calculated to answer the following question: Does one PSSE method provides superior results compared

to standard exercise in patients with AIS? All studies included a SEAS experimental interventions except Kuru et al. used the Schroth method as
the intervention group. Values to the right of the y axis indicate a positive effect, larger reduction in Cobb angles for the intervention group

Discussion

The overall goal of this review was to determine if common
PSEE exercise methods are more effective at improving
Cobb angles compared to no intervention; to determine if a
particular PSSE exercise method is more effective at redu-
cing Cobb angles compared to standard exercise, and if
possible, to compare one PSSE to another. It is important
to keep in mind that all SEAS methods (e.g. SEAS,
SEAS.02) were grouped together for the following compari-
sons, being collectively referred to as “SEAS”.

Overall, our results do not demonstrate compelling
evidence that PSSEs are more effective at reducing Cobb
angles when compared to observation or other modes of
exercise. Unfortunately, there were no articles that dir-
ectly compared one PSSE to another.

We were unable to pool data for the quantitative analysis
for either question secondary to the lack of available studies
and the heterogeneity of those studies that were available to
analyze. In addition, the average quality of evidence for the
studies included in this review was only moderate per the
PEDro scale. These limitations alone make it difficult to
make a strong conclusion either for or against the use of
PSSEs compared to controls or other exercises.

More specific to our second question, the authors
were able to collect several studies comparing the SEAS
method to traditional exercise approaches. In general
there were small to moderate effect sizes in favor of the
SEAS approach. Two of the between group effect size
confidence intervals crossed zero indicating that their re-
mains some doubt as to whether the SEAS method is
truly superior to traditional exercises. Therefore, based
on the between group effect sizes and quality of these
studies, the authors concluded that there is limited evi-
dence that the SEAS approach is more effective than

traditional exercises for the purpose of improving Cobb
angles in patient with AIS.

Despite the paucity in the available evidence to answer
our proposed questions, there are some trends in the
data worth noting. All examined experimental groups
demonstrated a positive effect for the reduction in Cobb
angles indicating a beneficial trend in spine angle reduc-
tion (Figures 2 and 3). Two articles demonstrated very
high effect sizes in favor of PSSE interventions, one
Schroth and one SEAS [11, 27]. In addition, neither
confidence interval crossed zero, so we can by 95%
confident that the true mean effect would be positive for
these particular populations. To that end, when looking
at Figures 2 and 3 combined, four of the seven experi-
mental groups did not cross zero [11, 27, 29].

Several difficulties were encountered when trying to ef-
fectively assess the effectiveness of PSSE approaches. A
primary issue was that similar patient measurements were
not consistently available in the reviewed manuscripts.
Moreover, several articles lacked inclusion of both control
and patient groups. A similar effect was seen between sev-
eral Schroth articles meeting the initial search criteria. For
example, only two of thirteen (~15.4%) documented both
baseline and ending Cobb angles. An identical situation
was noted for vital capacity values. These issues generated
obstacles in defining an efficient method comparison
mechanism. A comparable issue involving missing or
incomplete bracing information was also noted. Inciden-
tally, although accompanying brace application varied
considerably it did not appear to have any noticeable im-
pact on patient outcomes [28-31] when compared to
studies without bracing [11, 25-27].

In assessing the PSSE articles during our original search,
routinely employed comparable patient measurements
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and/or their corresponding results were difficult to find.
The only consistent factor seen between these studies was
that mean patient ages were generally between 12 and 15
years old. Substantial outcome measurement variation was
exhibited in all other PSSE studies. Measured factors (Cobb
angles, ATR, VC, SRS, and BME) were either not assessed
or uniformly documented between all studies. This re-
sulted in a noticeable lack of comparable information being
documented in these remaining articles.Although currently
considered a deficit, a lack of standardized PSSE outcome
measurements also represents a unique opportunity to de-
velop one. It is entirely feasible that a core set of measure-
ments be established serving as a basis for performing
predictive PSSE method comparisons. A primary require-
ment would be including both beginning and ending pa-
tient measurements along with associated statistical data
(e.g. standard deviation). Additionally, a core measurement
set does not have to be all that extensive to supply enough
pertinent information. For example, it need only include
three measurements (e.g. Cobb angles, ATR, VC) to pro-
vide relevant outcome information. Using such an ap-
proach does not necessarily mean that it has to be one of a
restrictive nature. A flexible design would allow additional
measurements (e.g. BME) to be added to the core set,
which are deemed essential by clinicians to properly evalu-
ate patient therapy progression. It should remain a top
consideration when undertaking this process. The very na-
ture of clinical practice dictates that PSSE provider retains
flexibility in addressing individual patient needs. After all,
he or she is ultimately responsible for determining the best
indicators of success to remediate a patient’s abnormal
spinal curvature(s).

Both Schroth and SEAS methods yielded positive out-
comes despite differences in patient treatment modes. For
instance, Schroth exercise method is primarily conducted
on an outpatient basis in the presence of a clinician pro-
viding real time patient feedback. Alternatively, the SEAS
method is first taught to the patient who then performs it
on an at-home basis. The supervised, one-on-one ap-
proach of the Schroth method provides the added benefit
of routinely ensuring that the patient is consistently per-
forming the exercise correctly. This particular feature
would have an inherent advantage over an SEAS method
that relies mostly on unsupervised patient exercise. The
patient may unintentionally; over time, deviate from the
correct exercise approach. On the other hand, the out-
patient approach used by the Schroth method may not be
practical for all cases. Several factors including clinician
availability, available transportation, treatment facility dis-
tance, and required equipment may limit PSSE choices.
These factors and others should be taken into account
when attempting to evaluate different PSSE methods.

There are limitations to this review when considering
our collective findings. First, 2 papers included in this
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review could only be assessed qualitatively due to an in-
complete data set. The author’s report in both studies
that there were significant improvements in patient out-
comes when comparing the PSSE group to traditional
exercise groups, nevertheless the addition of two data
points to Fig. 2 might substantially change our findings.
Second, it is difficult to make general clinical recom-
mendations about the findings of our review because of
the aforementioned heterogeneity among the included
studies. Third, we chose only to include articles written
in English. Lastly, the results of this review are limited to
objective structural measures (Cobb angles) and thus are
not generalizable to self -reported patient outcomes.

Conclusions

There is insufficient evidence to suggest that both
Schroth and SEAS methods can effectively improve
Cobb angles in patients with AIS compared to no inter-
vention. There is limited evidence that the SEAS method
is more effective at reducing Cobb angles compared to
traditional exercises in treating AIS, while, there was no
opportunity to compare one PSSE to another.

Because of the insufficient and limited evidence for
PSSE efficacy, it is the authors’ opinion that patients
with AIS would be better served if instituting a core set
of measurements were considered. Such an endeavor
could provide a more efficient PSSE evaluation mechan-
ism. The ultimate goal of patient disease treatment is to
achieve the best possible results using available re-
sources. Consequently, clinicians should be provided the
necessary means to make informed treatment determi-
nations. Steps towards developing a uniform set of PSSE
outcome measurements could help clinicians improve
patient AIS treatment.
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