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So, out of Africa we came, but how was it that humans, above all other 
creatures, became the one species to dominate the Earth and go from one 
that was on par with apes, to totally owning our planet?

Answer… co-operation and flexibility. We have achieved (if that is the right 
word) the ability to work together in large numbers to create amazing things 
through our co-operation with one another. Stick a thousand monkeys in 
a room and ask them to work together to produce something and it would 
be pandemonium. Ask humans to do it and, chances are, you would get 
something amazing. We alone, of all creatures, think above and beyond our 
monkey brains and, through co-operation, rise above.

And so, seventy thousand years later, here we are. Humans working together 
for the good of our fellow, like-minded humans and, for those of us who are 
Physio First members, it’s for the good of our organisation. Think I am being 
over the top? Well we need to be just that to achieve our last, great goal to 
show ourselves to be Quality Assured Practitioners (QAP) and, where we 
can, set up co-operatives that will make Physio First members stronger and 
more forthright in the future healthcare market that is apparently hell bent on 
undermining the professional integrity that we have so long held. We are all 
aware of the changes and threats that shake us, but by working together and 
co-operating, we will be strong enough to face them. Watch this space, watch 
our website, watch our Updates and e-alerts, and join us at our business 
symposium with Rich Katz, Kyle Lunn, James Butler and our own Chairman, 
Pam Simpson, on Friday 31 March, and be informed about what we all can do 
to help the future of private physiotherapy through Physio First. Full details 
can be found on page 34.

This edition is marked by great articles, again by great individuals who give 
freely of both their time and energy; they include our authors, our volunteer 
post holders and our editorial team. Scoliosis is tough for those who have 
it and who strive for relief from its clutches and we hope that covering the 
subject will go some way towards helping you all to be better at caring for 
those who come to see you with this condition. Part of Physio First’s mission 
has been to provide the best environment for its members to thrive and this 
includes the recently released QAP scheme, details of which can be found 
on pages 32 and 33 of this edition. Our aim is for In Touch to provide the 
education and advice that will act as two of the supporting planks for our 
members to use towards becoming QAPs. 

Happy Christmas and here’s to a great Physio First 2017.

PAUL JOHNSON  |  MSc BSc MMACP MCSP  |  Editor
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Aims of conservative 
management
The primary role of conservative scoliosis 
management is conventionally accepted 
as aiming to limit curve progression, 
especially during a patient’s adolescent 
stages of growth (Weiss et al 2006a). 

Typically, adolescent idiopathic scoliosis 
(AIS) does not, except in extreme cases, 
cause any significant health problems 
during growth. However, the resulting 
surface deformity frequently has a 
negative impact on the adolescent body 
image and self-esteem that can give 
rise to quality of life issues and, in worst 
cases, psychological disturbances.

While the treatment of scoliosis in 
adolescent patients is generally in an 
attempt to halt the progressive nature of 
the deformity, secondary complications 
can frequently be ignored or bypassed 
during initial assessment. No treatments 
succeed in absolute correction to a 
“normal” spine and even reduction of 
the deformity is difficult. If the scoliosis 
surpasses a critical threshold of a Cobb 
angle (Cobb 1948) of around 30°, the 
risk of health and social problems 
in adulthood increases significantly 
(Bettany-Saltikov et al 2014).

These problems can include 
reduced quality of life, disability, 

pain, increased cosmetic deformity, 
functional limitations, sometimes 
pulmonary problems, and progression 
during adulthood. Because of this, 
management of scoliosis includes the 
prevention of secondary problems 
associated with the deformity. 

In recent years, the consensus with 
regard to conservative management 
has changed and goals of treatment 
readdressed with the specific aims to 
show that the main focus of conservative 
management should be shifted from 
the precise measurement of the lateral 
curvature, to more socially relevant 
measures such as aesthetics, quality of 
life and pain (table 1).

Current knowledge  
in the UK and USA
A possible reason for the negative beliefs 
towards conservative management of 
scoliosis within the clinical community in 
western Europe and the USA is the lack 
of knowledge within the physical therapy 
community and associated clinical 
specialists. The teaching concerning 
scoliosis management at undergraduate 
and postgraduate level within the 
physiotherapy curriculum in the UK, 
Canada and the United States, to name 
a few, is minimal. Most clinicians, both 

Jason Black BSc (Hons) MCSP 
Clinical Manager, Scoliosis SOS

With contribution from MICHAEL BRADLEY BSc 

Conservative management of scoliosis consists of either bracing or physiotherapeutic 
scoliosis-specific exercises (PSSE), and should initially be applied with the aims of limiting the 
progression of scoliosis above surgical thresholds and, in the longer term, of improving the 
patient’s quality of life, pain and aesthetics. Bracing comes in all varieties; selected by a trained 
and experienced practitioner, it should be applied full time during the patient’s adolescence 
and periods of growth. Exercise should be prescribed by a clinical expert and designed around 
curve-specific and proven modalities to target the individual’s exact circumstances. 

Adolescent idiopathic scoliosis: 
conservative management  
and treatment

Learning outcomes

1  Introduction to the aims of 
conservative management. 

2  Recognition of use of bracing in the 
management of scoliosis.

3  Recognition of physiotherapeutic 
scoliosis-specific exercises.

4  Understanding resources available 
for further reference.

rank aim % of  
responders

1 Aesthetics 100%

2 Quality of life 91%

3 Disability 91%

4 Back pain 87%

5 Psychological wellbeing 84%

6 Progression in adulthood 84%

7 Breathing function 84%

8 Scoliosis Cobb degrees 84%

9 Need of further treatment 
in adulthood

81%

TABLE 1: Goals of treatment for scoliosis 
(Negrini et al 2012) 
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physiotherapists and surgeons in these 
jurisdictions, normally do not appreciate 
the difference between PSSE and general 
physiotherapy and the knowledge of 
bracing protocols is somewhat limited to 
specialist centres and clinics.

A study conducted by Drake et al (2014) 
of 178 physical therapist students in the 
USA demonstrated that in a multiple-
choice questionnaire of 10 questions 
concerning diagnosis and management 
of scoliosis, the average score was 43% 
and only 8% of the participants answered 
at least 70% questions correctly. In a 
follow-up study conducted by Black et al 
(2016), 206 final-year physiotherapy 
students from universities in the UK were 
asked seven multiple-choice questions 
about their knowledge of scoliosis. Of 
these, 165 completed the entire 
questionnaire and only 7% answered at 
least four questions correctly. These 
results were similar those of a 
comparable study completed in Polish 
universities (Cziazynski et al 2008).

With an increasing drive towards self-
referral to physiotherapy in the UK, 
it is essential to know the different 
conservative management inputs 
available to patients with scoliosis.

Aspects of conservative 
management
There are two primary approaches to 
conservative therapy in scoliosis that 
should be recognised and discussed 
further:

Bracing therapy
Bracing, or spinal orthotics, is widely 
regarded as the main non-surgical 
treatment of AIS during a patient’s 
growth period and can occasionally be 
used for adult scoliosis. It is regularly 
used independently or in combination 

with exercises (Weiss et al 2006b). The 
definition of bracing is the application of 
external corrective forces to the trunk. In 
the current era of bracing, there is not a 
commonly accepted approach and so 
expertise and experience dictates the 
approach taken by the individual therapist. 
This has led to the development of several 
different schools of thought on brace 
construction (Negrini & Grivas 2010).

A number of different types of brace have 
been developed internationally. These 
are named, primarily through the town 
of their development, the name of the 
designer, or their specific, theoretical 
approach. The braces traditionally 
available in the USA and the UK are the 
rigid Boston braces (figure 1), the flexible 
Spine-Cor braces (figure 2) and the more 
historically and now less frequently used 
Milwaukee Brace.

Throughout Europe there has been 
significant progress and development 
in relation to brace design and research, 
including that undertaken with the Lyon, 

Sforsesco, Ginsengen and Cheneau 
braces.

No matter the type of brace applied, 
two issues prevail when considering 
the effectiveness of bracing treatment: 
compliance and prescription.

Compliance is imperative to successful 
bracing care and is incredibly hard to 
measure. It is usually accepted that the 
patient’s and, where appropriate, their 
parents’ report of how many hours a day 
the brace is worn is a reliable figure, and 
those who confess to non-compliance 
tend to have worse results from bracing 
treatment (MacLean et al 1989).
 
Some braces have been developed 
which can help monitor the compliance 
of the patient through the measurement 
of temperature or humidity sensors.

Another major issue with regard to the 
effectiveness of a brace is the prescribed 
time of wear on a daily basis. This 
treatment time can vary dramatically, 
but it is generally accepted and 

“No treatments succeed in absolute correction 
to a ‘normal’ spine and even reduction of the 
deformity is difficult”

“The knowledge of 
bracing protocols is 
limited to specialist 

centres and clinics”

Figure 1: Boston brace

Figure 2: Spine-Cor brace
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recommended to be 23 hours a day in 
patients during main growth periods. 
The effectiveness of part-time bracing 
has been questioned heavily in recent 
years (Negrini & Grivas 2010).

The Braist study 
In 2013, several medical centres joined 
together to perform a randomised 
controlled trial (RCT) to investigate 
whether bracing was effective in 
adolescents with curves between 20 and 
40 degrees (Weinstein et al 2013). They set 
about to study not only if bracing therapy 
was successful in limiting curve 
progression to 50 degrees, but also to 
highlight what factors affected treatment 
success.

Known as the "BrAIST Study", it was the 
first of its kind and conclusively 
highlighted that, when bracing therapy 
was applied correctly with patients in 
high risk of progression to surgery, 72% 
of brace wearers could avoid surgical 
recommendations, compared to only 
48% of patients in the observation group. 

Alongside this, the authors highlighted 
both the importance of bracing 
compliance and treatment time, showing 
that as the brace wear time increased, so 
did the success rate (figures 3 and 4).

Physiotherapeutic scoliosis 
specific exercises
In contrast to the large amount of 
high-level research in place to support 
the application of bracing therapy in 
the treatment of scoliosis, opinion on 
physiotherapeutic scoliosis specific 
exercises (PSSE) is far more divided 
among international specialists. In fact 
the guidelines from the Scoliosis Research 
Society (SRS) state: “Alternative treatments 
to prevent curve progression… such as 
chiropractic medicine, physical therapy, 
yoga, etc. have not demonstrated any 
scientific value in the treatment of scoliosis. 
However, these and other methods can 
be utilized if they provide some physical 
benefit to the patient such as core 
strengthening, symptom relief, etc. These 
should not, however, be utilized to formally 
treat the curvature in hopes of improving 
the scoliosis” (SRS 2016).

The recently published Society of 
Scoliosis Orthopaedic Rehabilitation 

and Treatment (SOSORT) guidelines 
recommend, given the perceived risk of 
progression based on the patient’s age, 
skeletal maturity and curve severity, 
the use of PSSE as part of a range of 
interventions deemed appropriate, 
depending on the patient’s and 
therapist’s willingness to consider 
more or less aggressive options. In 
skeletally immature patients, i.e. those 
measured on the Risser sign (2010) of 3 
or less, with curves between 11 degrees 
and over 30 degrees, and in skeletally 
mature patients measured at Risser 4 
or 5 with curves from 11 to 45 degrees, 
SOSORT suggests exercises to pursue the 
following goals: 
• to stop, or reduce curve progression at 

puberty 
• to prevent or treat respiratory 

dysfunction 
• to prevent or treat spinal pain 

syndromes
• to improve aesthetics via postural 

correction. 

Further, when patients are prescribed a 
rigid brace, SOSORT always recommends 
the associated use of PSSE.

The main issue with PSSE when 
faced with the research is the lack of 
distinction within the literature between 
scoliosis specific exercises, general 
exercises, osteopathy, yoga etc., thus 
care should always be taken to apply 
proven and researched approaches with 
implementation of specific principles 
(Rigo & Grivas 2010). The latter generic 
exercises tend to consist of low impact 
stretching and strengthening activities, 
whereas the more specific PSSE are a 

“opinion on physiotherapeutic scoliosis specific 

exercises is divided”

Figure 3: Rate of treatment success according to hours of daily brace wear (Weinstein et al 2013) 

Figure 4: Results of BrAIST study (Weinstein et al 2013) 

TREATMENT SUCCESS (%) FAILURE (%) TOTAL

Brace 38 (74.5) 13 (25.4) 51

Observed 27 (41.5) 38 (58.5) 65

Total 65 (56.0) 51 (44.0) 116
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programme of curve-specific protocols 
individually adapted in response to the 
magnitude, site and characteristics of 
the individual patient’s curve (Bettany-
Saltikov et al 2014). 

Traditionally accepted, widely used and 
recommended therapeutic approaches 
are available, all of which follow the four 
standard features described in the 2005 
SOSORT consensus paper (Weiss et al 
2006b): 

a) patient and family education 
b) 3D self-correction 
c) stabilisation in correction 
d) training in activities of daily living.

There are also a number of international 
centres that are totally dedicated to 
the treatment of scoliosis with the 
use of PSSE where, following medical 
evaluation, patients are taught exercises 
that are adapted to them and that 
can be incorporated into their daily 
living. These traditional schools of 
PSSE follow various methods devised 
by international research including the 
Schroth method (figure 5), the scientific 
exercise approach to scoliosis (SEAS) 
(figure 6), the Dobosiewicz method 
(Dobomed), the functional individual 
approach to scoliosis (FITS) (figure 7), the 
Lyon school, and the side shift method. 

There are five main clinical conditions for 
which PSSE can be used:
1) Through sole use, as the primary 
treatment of AIS for mild curves, to limit 
and / or decrease progression and to try 
to avoid the use of a brace.

2) Before wearing a brace to improve 
the mobility and the elasticity of the 
spine and the trunk in order to obtain a 
better correction by the pressures of the 
brace pads.
3) In conjunction with the brace in 
order to reduce the side-effects such as 
muscle weakness, rigidity and flat back. 
The efficacy of internal brace pads can 
be improved with PSSE and exercises 
also help avoid the loss of 3D correction 
during the process of weaning off the 
brace.
4) During adulthood, if the scoliosis 
curves exceed certain thresholds, 
PSSE can help with any significant 
problems that may arise such as back 
pain, breathing dysfunction, contractures 
and progressive deformity.
5) Before and after surgical correction. 
Before surgery, the aim of PSSE is in 
maintaining the mobility of the curve to 
help achieve maximal correction during 
surgery. Post-surgery PSSE would aim to 
enhance the effects of surgery on back 
shape, balance and posture (Bettany-
Saltikov et al 2014).

Summary
The level of evidence in the conservative 
management of AIS is high and is 
growing every year. Landmark pieces of 
research such as the BrAIST study are 
paving the way for further exploration 
into the conservative management of 
scoliosis and laying the foundations 
for a future that will be less focused 
on surgical intervention. It is widely 
recognised that a more holistic approach 
is required to treat the complexity of 

issues and concerns that arise with the 
diagnosis of scoliosis.

The approach to scoliosis care should 
focus on evidence-based clinical practice 
(figure 8), the consequence of which will 
be that one patient’s clinical experience 
can vary through treatment by different 
clinicians. Consideration should always 
be paid to the patient’s own preferences, 
as well as the clinician’s own personal 
experiences, especially when considering 
application of both bracing and PSSE.

The Society of Scoliosis Orthopaedic 
Rehabilitation and Treatment (SOSORT) 
is an international society that was 
initially founded to develop research in 
the field of conservative management 
of scoliosis and it continues to 
promote clinical care through open 
access distribution of guidelines into 
the orthopaedic rehabilitation and 
treatment of idiopathic scoliosis. 

The most recent guidelines were 
produced in 2011 (Negrini et al 2012) 

Figure 5: The Schroth method (Weiss 2011), 
practiced here at the Barcelona Scoliosis 
Physical Therapy School (BSPTS) 

Figure 6: The scientific exercise approach to 
scoliosis (SEAS) (Romano et al 2015) 

Figure 7: The functional individual approach 
to scoliosis (FITS) (Bialek 2011) 

Evidence

Evidence 
Based 

Clinical 
Practice

Patients’ 
preferences

Clinical 
expertise

Figure 8: Evidence-based clinical practice 
(Negrini et al 2012) 
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but are currently being updated for 
release in late 2016 proving that research 
into this field is evolving, with Level 
1 evidence into bracing, and several 
research studies thrusting increased 
focus into the application of PSSE by 
trained and experienced practitioners, 
using methods other than “usual 
physiotherapy” (Fusco et al 2011).

About the author
Jason Black currently works as Clinical 
Manager and physiotherapist at 
Scoliosis SOS, London. He has worked 
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from scoliosis and hyper-kyphosis for 
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Movement Orthotics and Langer 
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For further information: 
Scoliosis SOS:  www.scoliosissos.com

Society of Scoliosis Orthopaedic 
Rehabilitation and Treatment (SOSORT):  
www.sosort.mobi

SRS Adolescent Idiopathic Scoliosis: https://
www.srs.org/professionals/online-
education-and-resources/conditions-and-
treatments/adolescent-idiopathic-scoliosis
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Introduction
There are two main scoliosis pathological 
presentations: 
• neuropathic onset scoliosis
• adolescent idiopathic scoliosis (AIS). 

Neuropathic onset scoliosis, as classified 
by the Scoliosis Research Society, 
involves both central and / or peripheral 
motor neuron involvement (Vialle et al 
2013). It includes children with cerebral 
palsy (CP), particularly those reported to 
be classified under the Gross Motor 
Functional Classification Scale (GMFCS) 
Levels 4 & 5 (Garg et al 2013), although it 
can occur in more ambulant children 
with a lower classification. Children with 
Rett Syndrome also present with a 
particularly aggressive form of scoliosis 
(Riise et al 2011). Neuropathic onset 
scoliosis can be attributed to 
disharmonious muscle control of the 
truncal supporting structure which sets 
up particular compressive forces within 

the vertebral structures leading 
eventually to vertebral wedging.

Adolescent idiopathic scoliosis is more 
commonly understood as it appears 
to be directly linked to the adolescent 
spinal growth spurt initiating around 
the age of 11 onwards and affects 3% 
of the population worldwide (Hayes et 
al 2014). This form of scoliosis tends to 
have a higher profile in the press due to 
the effect on seemingly healthy young 
girls (Driscoll & Skinner 2008). The causes 
are reported to be genetic with familiar 
history or idiopathic in origin. Recent 
research into zebrafish presenting with 
scoliosis has been linked to genetic 
coding and therefore suggests a similar 
effect in humans (Hayes et al 2014).

The mechanisms involved are typically 
similar in the end result, but have 
different origins. The way in which we sit 
and walk are learned patterns, based on 
repetition over many years and the root 
of sitting position is based on our early 
learned experiences. This is particularly 
relevant in children with cerebral palsy 
who present with low core stability, 
showing flared ribs at T10-12 levels and 
protracted shoulders (Massey 1991). 
This presentation is a good indicator of 
low core stability. To enable the child 
to eat, their head must be stable and 
supported, otherwise mastication is 
not possible. Without intervention the 

child, due to a lack of truncal control, 
tends to develop their own strategy for 
obtaining this stability, often noticed as 
a kyphotic sitting position, coupled with 
sacral sitting which can develop into the 
typical “C” shaped neurological curve, 
with increased weight bearing on one 
hip. Protracted shoulders also impede 
the upper limb range of motion and 
function, reducing effective hand and 
arm function development. 

There is increasing evidence to support 
the fact that truncal control is an important 
determinant of motor function, and 
suggests that there is a relationship 
between the control of individual spinal 
segments affecting mobility and gross 
motor function (Curtis et al 2015). These 
children often sit with posterior sitting 
position, where the centre of gravity 
should be above or behind the ischial 
tuberosity, with only 25% of the body 
weight transferred to the feet. Sitting for 
extended periods can lead to structural 
changes in the spine, changing a postural 
scoliosis to a structural curve in a relatively 
short time. In addition to the structural 
changes, long periods of sitting can initiate 
changes in the central nervous system 
causing some compressional changes on 
the spinal cord (Harrison et al 1999) and 
some patients experience leg and hip 
muscle contractions due to the 
combination of growth and postural 
positioning.

MARTIN MATTHEWS MPhil MBAPO 
Clinical Specialist Orthotist

The presentation of scoliosis can be divided into two main types: neuropathic and adolescent 
idiopathic. Management has markedly improved over recent years, particularly with the 
consensus documents published by the Society on Scoliosis Orthopaedic and Rehabilitation 
Treatment (SOSORT) providing a thorough review of good practice. This highlights the 
importance for early intervention including physiotherapy linked in with brace management 
and surgery. This article will review the current state of play and discuss the pertinent options 
available in current management strategies and challenge historic orthotic spinal intervention treatment 
practices based on evidence-based practice and cost-effective clinical provision.

Pathological presentations of scoliosis 
and their management

Learning outcomes

1  Be aware of the differentiation of 
main scoliosis presentation. 

2  Review current orthotic 
management.

3  Understand the evidence for the 
use of dynamic orthotics.
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Prolonged sitting in a poor position 
becomes embedded in the brain as a 
learned position of normality, which 
continues as a vicious cycle of poor 
position informing a changed image of 
self (Kurz et al 2014; Duff & Gordon 2003; 
Mutsaarts et al 2006; van Elk et al 2010). 
Children with CP have an altered image 
of their body position in space, which 
is due to the effects of the infarct to the 
brain. This results in the development 
of a poor internal model, which is 
maintained and updated continually. 
This information is used to predict the 
sequential muscle activation required 
to complete a specific task, therefore 
over time the movement management 
is made harder as more complex 
movements and controls are required. 

The mechanisms of vertebral growth 
disruption are similar in both neurological 
and AIS presentations. In neurological 
onset, it is the imbalance in the anti-
gravity muscles, and in AIS, the intra-
spinal muscles cause an asymmetrical 
loading on the intervertebral discs 
resulting in asymmetrical growth in the 
vertebra. A vicious cycle (Stokes et al 
2006) of proprioceptive learning and 
spinal decomposition (Kurz et al 2014) 
continue the development of scoliosis. 
The trigger in AIS is now often regarded 
as genetic in origin; however, there is 
evidence of the pathogenic interference 
(Hayes et al 2014).

Spinal curves continue to progress due 
to the act of gravity and muscle inability 
to stabilise the spine, leaving surgery as 
the only option. Surgery often removes 
all rotatory movement within the spine 
as the fusion often extends from the 
hips upwards, incorporating most of the 
spine. Until recently, it was accepted 
that all children with GMFCS Level 4/5 CP 
would require surgery to prevent further 
deformity (Graham 2013). However, based 

on more recent data, this may change in 
the future (Matthews et al 2016).

Intervention
While there is a consensus on the use of 
physiotherapy and orthotic interventions 
for AIS (Negrini et al 2012), recent 
literature offers no convincing evidence 
for the effectiveness of spinal orthotic 
intervention in relation to neuropathic 
onset scoliosis. SOSORT is currently 
updating the original consensus 2011 
document to reflect the heightened use 
of early intervention physiotherapy in 
scoliosis management based on the 
outcomes of Schroth (Lehnert-Schroth 
2007) and other therapeutic treatment 
protocols. 

Until recently, very few physiotherapists 
practiced the Schroth system, so 
specific, scoliosis aggressive exercise 
programmes tended to be provided in 
centres of spinal expertise. However, 
as therapy has evolved in Europe, the 
outcomes of earlier intervention have 
become accepted. Children with CP now 
have exercise programmes based on 
the neurophysiological development 
training (NDT), but until recently, rigid 
bracing was the only option. 

The case for early treatment of children 
with neurological onset scoliosis is of 
prime importance as early 
proprioceptive learning can have a 
profound effect in later life. The use of 
rigid orthotic devices to provide 
correction and stability to the spine can 
be traced back to 990AD and the first 
spinal jacket made of cork bark by the 
pre-Columbian Indians (Edwards 1952). 
The modern variants, although made 
from thermoplastics, adhere to similar 
principles of providing distraction to extend 
the spine to release pressure on nerves 
to reduce pain and provide stability.

At the turn of the millennium, routine 
management still involved rigid brace 
provision to stabilise the spine and 
enable an improved sitting posture 
in wheelchairs. While this was aimed 
at an improved quality of life (Allam 
& Schwabe 2013), compliance was a 
huge issue (Tsirikos 2010) as children 
experienced discomfort from the skin 
pressures around sites of brace fixation, 
around the anterior superior iliac crest, 
and were unable to move within the 
brace. Semi-rigid braces were more 
comfortable to wear, but only for short 
periods as the closed cell construction 
meant they became extremely hot. 

Historically, spinal brace intervention has 
been prescribed only when the spinal 
curvature, measured by Cobb Angle, 
approaches 25 degrees. By delaying 
orthotic intervention, the mobile curve 
develops into a more rigid structural 
curve presentation with vertebral wedging, 
with increased resistance to counter 
rotational and translational forces. Rigid 
orthoses aim to stabilise the Cobb angle, 
maintain typical sagittal plane equilibrium 
and reduce curve progression. A positive 
outcome for brace treatment is the 
maintenance of the original curve at the 
end of the treatment, often three to four 
years in the future. 

Although good in theory and practice for 
AIS, where curve progression is linked 
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directly to increased spinal growth in the 
adolescent years, and where two thirds 
of growth occurs in the spine compared 
to a third of growth in the lower limb 
(Huelke 1998), this method is flawed in 
the management of neurological onset 
scoliosis, as the rate of progression 
is faster. The trigger for the change is 
now often described as genetic, rather 
than true “idiopathic” in origin due to 
improving genetic science. 

The improvement in neurological onset 
cases is dependent on spine mobility 
and the expertise of the orthotist in 
taking the corrective cast. As rigid 
bracing physically prevents any rotary 
movement in the spine and uses 
distraction to force spinal symmetry, 
clinics that have access to “Stryker” 
frames tend to obtain better results than 
clinics that are forced to resort to 
suspending patients between two tables. 
The Stryker frame enables the client to 
be balanced on a high tensile webbing 
band passing longitudinally between the 
pelvis and shoulders coupled with the 
stabilisation of the shoulders and pelvis 
to prevent sideways movement. As this 
has the ability to distract the spine, 
reduce rotation and pelvic fixation in a 
more controlled manner, the outcomes 
are much improved. Rigid braces achieve 
short-term changes to the Cobb angle; 
however, over the long term, the curves 
continue to worsen, with excessive rotation 
occurring when the spine deteriorates. 
Clinically for years, the author has noted 
that corrective casts were repeated on 
an annual basis as the curves worsened 
despite best clinical practice. The reason 
was that the scoliosis was of a neuropathic 
origin, and due to asymmetrical muscle 
balance and control. The children would 
eventually require scoliosis surgery. 
Inevitably, all of these cases progressed 
to surgical intervention. 

The mainstay for rigid bracing of AIS has 
been the Boston Brace (Hall et al 1976), 

which has been used for the past 30 years. 
The Boston brace differs from cast bracing 
as it is based around the modular model 
of using a symmetrical base brace which 
is adapted for each patient by experienced 
orthotists. There are a numerous variety 
of spinal braces in current use. Some, 
such as the Providence, use a system of 
night-time positioning and over-correction 
of the curve that does appear to get results, 
mainly due the fact that the spine is not 
under the effects of gravity while it is worn, 
and there is a resultant compressive 
effect preventing bone growth. Other 
braces, including the Charleston, use 
daytime over-compensation and, more 
recently, the Cheneau brace has 
appeared in various guises. It provides 
pelvic fixation in the same way as the 
Boston brace (Zaborowska-Sapeta et al 
2011) but uses a point loading effect 
linked in to forced inspiration and 
Schroth-style physiotherapy (Lehnert-
Schroth 2007) to open and mobilise  
the various vertebral components of  
the spine. This latter brace is known  
for the voids into which the patient 
actively breaths and this is coupled  
with improved compliance and 
outcomes. 

For children with a progressive curve 
and adolescents with scoliosis over 
50 degrees, the only option left is 
invasive spinal surgery under general 
anaesthetic. This is major surgery, 
often taking all day to complete, and 
evidence from the recent audit suggests 
there is a complication rate of 33% in 
this presentation, with six children out 
of 16 who had surgery experiencing 
complications including rod breakages 
and infection. It should be noted that 
this sort of surgery removes most of 
the spinal rotation as invariably the 
T11/12 vertebrae are fused, removing 
the majority of thoracic spinal rotation. 
In 2013, the total cost of each case 
of surgery for a child with CP was 
reported to be US$50K-73K (£32K-48K) 
(Diefenbach et al 2013). 

Over the last 20 years, a new concept 
of treatment has been developed using 
dynamic elastomeric fabric orthoses 
(DEFO) and is beginning to be used 
in neuropathic onset scoliosis. These 
“scoliosis suits” (figure 1) are close fitting, 
breathable, enable translation panels 
to control the spinal asymmetry, and 
over-the-shoulder compression panels 

“The trigger for the change is now often described 
as genetic, rather than true ‘idiopathic’ in origin due 

to improving genetic science”

Figure 1: Postural scoliosis suit (DMO Medical www.dmorthotics.com) 
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can counter de-rotational elements of 
scoliosis (Matthews & Crawford 2006). 
The translation and de-rotational 
panel strength is dictated by the force 
required to correct the spine to a more 
symmetrical position. Early intervention 
is encouraged as less force is required to 
counter the scoliosis curves. 

Evidence suggests that early intervention 
and by utilising the improved 
compliance, scoliosis curves could be 
controlled, if not reduced, in children 
with GMFCS Level 4 (Matthews et al 
2016). For cases at GMFCS Level 5, the 
scoliosis suits tend to be of a more 
structural presentation (figure 2) with 
the aim of slowing progression and 
enabling the eventual surgery to be 
carried out on more skeletally mature 
bone. The suits combine the therapeutic 
principles of enhanced proprioception 
(Sawle et al 2014) with spinal 
compression, downward compression 
on the shoulders and firm fixation at the 
pelvis. Postural stability appears to be 
improved.

The mechanism used in DEFOs has been 
postulated to cause a reactive change by 
affecting body spatial awareness due to 
the enhanced proprioceptive responses. 
For individuals with CP, it appears to be 
possible to enable a process of neuro-
plastic retraining of proprioceptive 
awareness. As previously mentioned, 

because of a lack of antigravity muscle 
strength, resulting in atypical sitting 
positions, children with neurological 
onset scoliosis, or at risk of progressing 
to develop a curve, will present with 
low tone particularly evident in their 
abdominal muscles and notes as 
flared ribs (Massey 1991). As sitting is a 
learned pattern, this can be linked to 
the internal image of self as previously 
described. Use of scoliosis suits will, 
over time, provide the effect of a long, 
slow, continual stretch, known to be the 
best form of muscle stretching (Pin et al 
2006). This effect works on the concave 
aspect of the curve and compression 
on the convex side, as well as producing 
a de-rotational element to unwind the 
thoracic vertebral rotation seen in most 
of the longer-term scoliosis curves. In 
a recent review of clinical evidence, 
the methodology appears to have a 
place in prevention and management 
of paediatric neuropathic scoliosis, 
perhaps offering an alternative to rigid 
bracing in children with mild / moderate 
neuropathic scoliosis. The vast majority 
of the children prescribed DEFOs were 
compliant with wear. Only three of 121 
children wearing the DEFO stopped 
wear over the course of the audit 
timeframe. Children whose scoliosis 
either improved or was maintained were 
all managed with a DEFO. In all of these 
cases, scoliosis was classified as mild or 
moderate (Matthews et al 2016).

Long-term compliance in idiopathic 
scoliosis orthosis, reported in the 
recent BrAIST report, confirmed that, 
providing compliance is good, there is 
clear evidence of reductions of curve 
progression (Weinstein et al 2013). 
It is likely that this is also the case in 
neuropathic onset scoliosis, and the 
scoliosis suits are now starting to be 
used for AIS presentation, although no 
rigorous research has been carried out in 
this presentation to date.

Conclusion
The key common strand throughout 
the treatment of differing scoliosis 
presentations is the need to maintain 
a flexible spine. The more mobile the 
spine, the easier it is to correct and 
retrain the patient’s brain in relation 
to adopting true body posture, rather 
than rely on older learned patterns. 
Physiotherapy techniques appear 
to work well with dynamic orthotic 
intervention, and physiotherapists 
trained in spinal decompensation 
techniques can offer more effective 
intervention; however, this is an area 
requiring increased research and  
long-term data reviews.
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Introduction
The scoliosis literature over the last 
40-50 years has been aimed at the 
radiological and clinical factors that 
lead to scoliosis pain. The outcomes 
of these studies have mixed results. It 
seems that we can at best say that pain 
is multi-factorial in cause, and it is up to 
the medical community to assess both 
radiological and clinical findings to find 
the source of the pain in each individual 
case (Rigo 2010).

In 2009, Bess et al found that no 
matter the age, co-morbidity or 
sagittal imbalance of the patient, 
surgical intervention was the most 
recommended treatment in the 
management of scoliosis (Bess et al 
2009). 

Lowe et al (2006), together with the 
Scoliosis Research Society, defined adult 
scoliosis into three main categories:

A. Adult onset or De Novo: degenerative 
changes later in life (disc or facet OA)
B. Adolescent Idiopathic Scoliosis: 
curvature is stable or progressing 
(combined with disc, facet or endplate 
degeneration and / or trunk imbalance)
C. Secondary scoliosis: influences to the 
spine from parallel diagnoses origin such 
as neuro-muscular or congenital.

The most recent research on the 
impact of physical therapy on adults 
with scoliosis has been grim. Everett 
(2007) looked at conservative treatment 
outcomes for patients with adult 
scoliosis and degenerative scoliosis. 
The treatments reviewed were bracing, 
casting, physiotherapy, chiropractic 
and injections. His main conclusion 
was that there is low evidence for any 
non-operative treatment option for adult 
degenerative scoliosis (Everett 2007). 

Bridwell et al (2009) published similar 
results when they studied the question 
of whether non-operative and operative 
treatments improved the two-year 
quality of life in patients with adult 
symptomatic lumbar scoliosis. One 
conclusion of this study was that 
operative patients outperformed non-
operative patients by all measures 
(Bridwell et al 2009).

A 2010 adult scoliosis post-op literature 
review, which excluded any study with 
patients under 18 years old or with a 

follow-up period of less than two years, 
concluded that surgery for adult scoliosis 
is associated with improvement in 
radiographic and clinical outcomes at a 
minimum two-year follow-up. However, 
the conclusion goes on to report that 
some outcomes were better than 
others and that perioperative morbidity 
includes an approximately 13% risk 
of pseudarthrosis and a greater than 
40% incidence of perioperative adverse 
events. Incidence of perioperative 
complications were substantial and 
need to be considered when deciding 
optimal disease management (Yadla et 
al 2010). 

Prior to this, Asher and Burton had 
reported that patients who were 
operated on not only faced the usual 
risks associated with major surgery, but 
that there was a 6% to 29% chance of 
an individual requiring re-operation, 
and the remote possibility of developing 
a pain management problem (Asher 
& Burton 2006). Other studies have 
outcomes with post-surgical progressive 
degenerative changes, sagittal plane 
imbalances, unchanged rib deformities 
and reduced quality of life (Kumar et al 
2001; Danielsson et al 2001; Bridwell et 
al 2002; Weiss & Goodall 2008; Benli et al 
1996; Kim et al 2008; Delorme et al 2001).

With results like these, where is this 
patient population to turn for improved 
pain control, function and quality of 
life? The research for adult treatment, 
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The adult scoliosis patient population is seeking treatment to reduce pain, improve function 
and quality of life. In the majority of cases scoliosis is not the primary problem related to the 
source of the pain complaint. However, the scoliosis does tend to be the focus of both the 
patient and the medical provider when embarking on a treatment path. 

Physiotherapeutic scoliosis-specific 
exercise (PSSE) treatments for adults 
after discharge: self-perceived results
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conservative or non-conservative, 
is neither randomised nor does it 
contain strong evidence. Some adults 
with scoliosis don’t want to elect 
for the surgery option even if it is 
recommended. This is the inspiration for 
asking questions about physiotherapy. 
What is it about the adult scoliosis 
population that isn’t responding to 
traditional physiotherapy techniques? 
If the results of medical testing reports 
that scoliosis is not the cause of pain, 
why isn’t the research on outcomes 
from physiotherapy treatment on adult 
scoliosis showing the same results as 
those for the treatment of the non-
scoliotic adult with low back pain or 
dysfunction (Cherkin et al 1998)? Could 
it be that the type of treatment that 
consistently works for a symmetrical 
spine does not work for an asymmetrical 
spine? Could physiotherapeutic 
scoliosis specific exercise (PSSE), which 
is traditionally used for adolescent 
idiopathic scoliosis, be modified 
and supportive to the adult scoliosis 
population?

A pilot study, created by this author, 
observed the response of adults who 
were treated with the Schroth Method, 
a physiotherapeutic scoliosis specific 
exercise. The general definition of PSSE 
is given by the Society on Scoliosis 
Orthopaedic and Rehabilitation 
Treatment (SOSORT) as follows (Negrini 
et al 2012): 
• Auto-correction in three dimensions (3D)
• Training in activities of daily living (ADL) 
• Stabilising the corrected posture
• Patient education. 

The stated basic objectives of PSSE are 
(Negrini et al 2012):
• To stop curve progression at puberty 

(or possibly even reduce it)
• To prevent or treat respiratory 

dysfunction
• To improve aesthetics via postural 

correction
• To prevent or treat spinal pain 

syndromes.

Berdishevsky et al (2016) provides an 
in-depth descriptive review of each type 
of PSSE. It also includes information on 
conjunctive treatment management 
such as bracing and manual techniques. 
Lastly, it lists some scientific evidence 
for these techniques. In their review, 
the authors state recognition that the 
Schroth Method in particular is among 
the most studied and widely used of the 
PSSE approaches (Berdishevsky et al 
2016). 

However, the focus of Berdishevsky’s 
research on the use of PSSE was 
mainly for children, so owing to the 
lack of research on PSSE for adults 
with scoliosis, the purpose of our own 
pilot study was to assess how adults 
perceive their use of PSSE during 
and after treatment from outpatient 
physiotherapy as it relates to their pain, 
function and quality of life. 

A 10-question internet survey was 
created by this author to assess each 
patient’s current age, age at diagnosis, 
number of visits for treatment, 
information about their specific home 
programme, compliance with home 

exercise and the patient’s perceptions 
of the treatment results. This survey was 
sent to all (n=52) patients who showed 
radiologic findings. Each one had already 
been seen at one clinic by the same 
physical therapist trained and certified in 
PSSE-Schroth Method.

Treatment recommendations were 10 
visits with a frequency of once a week for 
seven weeks, with a follow-up of once 
a month for two to three months. Each 
session lasted one hour with a patient 
to therapist ratio of 1:1. The treatment 
sessions included education on curve 
anatomy, postural balance, self-
elongation, joint protection strategies, 
pacing and modified 3D curve-specific 
spinal stabilisation exercise (Schroth 
Method). Compliance expectations 
were 10-20 minutes daily during active 
treatment and a minimum of 20 minutes 
three times a week after discharge.

Over the next 13 weeks a clinic aide 
sent the patients three reminder emails 
regarding the completion of the survey. 
The author of the study was blinded 
from the names of the returned surveys.

The survey return rate was 55.8%. 
Of the returned surveys, the patient 
demographic was 90% female. The age 
range was 18-77 with the largest age 
group represented (28%) at 55-65 years 

“The research for adult treatment, conservative or 
non-conservative is neither randomised nor does it 
contain strong evidence”

“our pilot study was to assess how adults perceive their use of PSSE  

during and after physiotherapy treatment”
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old (figure 1). The population largely 
contained patients that were diagnosed 
with scoliosis as an adolescent (figure 2). 

The reported frequency of performing 
the home exercises (figure 3) showed 
that 27% did so three to four times a 
week and another 27% exercised more 
than five times a week. The remaining 
44% reported exercising only once or 
twice a week. The home programme 

duration (figure 4) varied from 11-20 
minutes for 39% to 5-10 minutes for 44%. 
Of those responding, 40% felt compliant, 
while 30% reported that “finding time” 
was the largest barrier to compliance. 

With regard to the current status of 
quality of life, none of the respondents 
reported a negative impact. One 
patient reported no change, while the 
combined total of 22 patients reporting 

significantly, or moderately positive 
improvement, gave a result of 85% 
improved quality of life.

The last question asked patients to rank 
from one to ten the treatment outcomes 
which they felt had had the most impact. 
The list of treatment outcomes were: 
posture control, less pain, breathing, 
function, mental wellbeing, physical 
appearance (figure 5). This same data 
was read from a per patient response 
to find which domain was chosen as 
the most important outcome for each 
patient.

The results showed that, per patient, 
the number one issue that each felt the 
treatment had impacted on was:
• 10 stated posture control
• 5 stated pain control 
• 5 stated breathing mechanics
• 3 stated mental wellbeing
• 3 stated function
• 1 stated appearance.

I would like to acknowledge here that 
there may have been a responder bias as 
it was not deliberately explained to the 
surveyed patients that the author was 
blinded to their responses. Also, with 23 
non-responders, it is possible that some 
had a poorer outcome and / or poorer 
compliance.  

The data collected suggests that, in the 
conservative management of adults 
with scoliosis seeking conservative care, 
those that learn PSSE are continuing 
to use the exercise and training after 
discharge. Additionally, PSSE completed 
in small doses after discharge seems to 
have some positive effects in adults with 
scoliosis especially on perceived posture 
control, pain and breathing.

Conclusion
Further research is needed in order to 
establish the case and improve ongoing, 

“30% of respondents reported that finding time 

was the largest barrier to compliance”
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successful physiotherapeutic treatment 
of the adult scoliosis population. Areas 
of development to be considered are 
in the creation of the ideal frequency 
and duration of treatment, or in specific 
exercise dosages. It is also important 
to find ways to measure compliance 
tracking and introduce accountability 
motivators as these are important 
factors in the treatment outcomes. There 
is a need for a randomised controlled 
trial to assess the effects of PSSE on this 
population of patients who, despite 
the large number of conservative 
management options offered to them, 
are frequently met with limited success 
for improved quality of life, pain 
management or function. 
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My story
I first found out that I had scoliosis in 
my early 30s. My first child had been 
born six weeks earlier and I was at a 
postnatal exercise class run by a private 
physiotherapist (ironically), who rather 
publicly asked me if I knew that I lay on 
the floor like a banana. At the end of the 
class she had a closer look at my back 
and suggested that I see my GP who, 
subsequently, diagnosed scoliosis and 
referred me to an orthopaedic surgeon 
at the Sussex County Hospital.

It could be concluded from the route 
by which I discovered my scoliosis that 
it had not previously caused me any 
problems – not so.

I was one of four children and my parents 
were very keen on academic success. 
Fortunately, we were a healthy bunch by 
and large and any bone pains were 

diagnosed as “growing pains”, and internal 
pain as “probably wind”. My mother was 
a great believer in “letting nature take its 
course” when it came to illness, and for 
cuts and bruises her main remedy was 
“spittle”! It wasn’t neglect, more an 
approach to health that was typical of the 
time and I would have been aware that it 
probably wasn’t worth mentioning any 
physical issues that worried me. I do 
vaguely remember a school nurse, but I 
never had a medical after the age of eight.
I was tall for my age and very skinny. 
I assume that I had a quite significant 
growth spurt because at 12 years old 
I was a 5'8" tall. During puberty, I was 
more concerned with my non-existent 
breasts than my height. There were 
specifics that bothered me, though. The 
heel of one shoe was always significantly 
worn down more quickly than the other. 
To stand comfortably I always flopped 
on one hip, my pelvis protruded, and the 

top of my back hurt. My father was always 
telling me not to slouch, but I thought he 
was just being a typical parent. 

I went to a convent grammar school 
where the emphasis was on academic, 
rather than sporting success. I should, 
however, have been good at sports; 
I was tall and had the intelligence to 
understand the tactics of a team sport. 
However, I was dropped from the netball 
team because I was not a “mover” 
and I consoled myself that academia 
was better anyway. I was frustrated 
that I could not do PE well. I couldn’t 
understand why even the “fat girls” (no 
political correctness in my day) could 
vault, but I couldn’t get my legs wide 
enough and I was too embarrassed to 
ask why. Running was the worst. Even 
after only 50 yards of a cross-country run 
I would experience intense pain in my 
shins and spine. As everyone except me 

Bernadette Johnson

With introduction by Paul johnson MSc BSc MMACP MCSP Editor of In Touch

This is a personal account by an amazingly brave lady. Bernadette has been coming to see me at The 
Physio Therapy Centre for many years and I remember her first visit. Full of fear of the unknown and 
wondering if this physio would be any better than the others. Would he able to help her as she struggled 
with the burden that never goes away, however much she wishes it would?  

She told me once about how she would lie on the bathroom floor for hours, with its under-floor heating as it was one of the only 
places she ever got relief. That was until the bill dropped through the door and she thought there may be cheaper ways to help 
her pain. Sometimes it’s not been as easy as we would have liked, as the pain once more overpowered this strong and determined 
woman, and there are still times when it can all become too much for her but, amazingly, Bernadette pushes through. 

It is a privilege, as a physio, to have been there to help her as much as I could and, in return, Bernadette has taught me so much 
about this debilitating condition that is called Idiopathic Scoliosis. As with many such conditions, it is one that is tough to live 
with. Yet the option of surgery is so often a “shall I / shan’t I?” ping pong match in her head. Should she have the operation that 
may, or may not, arrest the curves and help the pain, but that also comes with the “there are no guarantees of success” and 
“loss of mobility” provisos always hanging in the air, or should she carry on as she has been, for as long as possible, with physio 
attempting to relieve the pain and keep her going?  A decision that is so difficult that it puts Bernadette, and all patients like her, 
between a rock and a hard place.

Our aim, with Bernadette’s help and permission, is to highlight the issues from the patient’s perspective. Her account will give 
us, as physiotherapists, a greater understanding of this much misunderstood condition and encourage us to become better 
informed not only about what we can do to become better carers to those who have to live with their pain on a daily basis, but 
also to give us the tools towards the path we will have to travel to become Physio First Quality Assured Practitioners.

Scoliosis: a patient's perspective
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could run fairly decently for a couple of 
miles at least, people just thought I was 
lazy and unfit, I thought so, too.

At 16 it was common to escape from 
school to go sunbathing, something I 
could not do without pain. It was like lying 
on two sticking out sore bits in my back. I 
even remember proudly letting my friends 
trace my spine, showing how it appeared 
to be right up against my right shoulder 
blade. It never occurred to me to mention 
this to any adult, even though it worried 
me, and I ached if I stood for any length 
of time. I started to avoid things that hurt 
and so I became a bit of a loner, despite 
being popular.

Initial consultation
When I was first referred to the Sussex 
County Hospital I was bewildered 
and postnatally tired. My son was a 
big baby and I suffered with bad back 
pain, but everyone said that pregnancy 
causes backache, so I just put up with 
it. The hospital doctor, who was not a 
consultant, informed me that I had a 48 
degree curve in my spine, but I was fully 
grown so basically to “go away”. It was 
the first time I heard the statement that 
“scoliosis doesn’t hurt”, which annoys me 
so much even now. I was asked if I would 
mind having another x-ray taken for the 
consultant’s scrapbook. I asked no further 
questions and was given no further 
information.

During that time I did quite a bit of keep 
fit and, in my head, compensated for my 
lack of flexibility with the fact that, if there 
was something I couldn’t do I need not to 
worry too much as I didn’t need to lose 
weight. I always stood at the back of the 
class though, and wished I could do the 
forward stretches and running on the spot 
exercises; all painful and impossible tasks.

I was referred for physiotherapy where I 
was told never to carry my baby as it 
would exacerbate the curve. My second 

child was nine weeks old at the time, so 
that was practical advice! The 
physiotherapist also seemed irritated that 
I could not stand straight and I didn’t like 
standing in my underwear being spoken 
to as if the condition was my own fault. 
She put me in traction and left me on my 
own for 20 minutes. I was embarrassed 
and upset. I did not go again.

Second consultation
Three years later my back was causing 
me intense problems with pain and 
movement that I could no longer ignore. 
My GP was great, and because I had 
private medical insurance he referred me 
to Michael Edgar in Harley Street who, 
although I did not know at the time, was 
the foremost scoliosis expert in England. 
He is now retired but still sits on advisory 
bodies such as the Scoliosis Research 
Society (SRS) and the UK Scoliosis 
Association (SAUK).

I had full x-rays taken while standing; the 
correct way to assess a curve, rather than 
lying down as were taken in Sussex. I 
discovered that I had a progressive curve of 
55 degree thoracic and 35 degree lumbar 
(where had that one come from?). He 
said that the evidence suggested that my 
curves would progress owing to gravity, if 
not idiopathically, by at least 1 degree per 
year. Mr Edgar wanted to fuse my spine 
from T6-T12 and advised that, without it, I 
was likely to end up in a wheelchair.

Well, what did he know, I thought! I had 
two children and a husband who worked 
in London, my parents were advising not 
to let anyone operate on a grown spine, 
and I could not be out of action with back 
surgery. So, I carried on with my keep fit 
and lifestyle, determined to prove that I 
did not need surgery. My GP took me to 
the medical library at my local hospital 
where we looked up scoliosis. He agreed 
to send me for x-rays every six months 
to measure the progress of the curve. He 
was sceptical about surgery too!

I never mentioned scoliosis to my friends 
and family and I put it to the back of 
my mind as much as I could. Without 
realising it I became exemplary at 
cognitive behaviour techniques (CBT). 
I kept busy working as an IT consultant 
and an active fund-raiser for the church 
and school. I dealt with the pain alone. 
The radiography department at the 
hospital were difficult about the regular 
x-rays requested by my GP and so, after a 
while I stopped having them.

I got worse at the keep fit exercises, 
growing more and more frustrated and 
embarrassed at my very limited flexibility. 
It was the age of aerobics performed by 
very glamorous ladies in Jane Fonda 
leotards and full makeup. I was in a 
baggy t-shirt, red-faced and deformed. I 
had a rib hump and excessively broad 
shoulders. I would dread the instructor’s 
shout of “last bit of effort”, seemingly 
directed at me. Some exercises simply 
hurt too much, so I stopped going.

I was aware that I was neglecting my 
back. This was a time of self-destructive 
mindfulness.

Then, one day, I could not get out of 
bed; I could not move. Eventually, and 
in testament to the recommendation 
to keep moving, the pain did ease off, 
but came back significantly. My GP 
recommended physiotherapy. I asked 
about an osteopath or a chiropractor 
instead. He just repeated “have physio” 
and suggested a local practice he 
went to himself. I remembered my last 
experience and dreaded going.

“the heel of one shoe was always worn down more 
quickly than the other and to stand comfortably I always 
flopped on one hip”

“without surgery to 
fuse my spine I was 
likely to end up in a 

wheelchair”
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 I made a physio appointment. I was 
distraught with pain and my inability 
to cope. I was terrified about what 
might be going on and about making it 
worse, and was shy and embarrassed 
about showing my back to anyone. I 
desperately needed help and must have 
been a difficult patient! My physio, Paul 
Johnson, was very kind and patient with 
me. He has taught me a huge amount 
about coping with pain and over time we 
have developed therapy which helps me. 
I will always be grateful and I continue to 
visit him often.

Development of a third curve
After a while, my physio wrote to my GP 
surgery with an update. It had been 15 
years since I had seen Michael Edgar and 
I was smug that I wasn’t in a wheelchair, 
but I was often in a great deal of pain. My 
GP had retired, Mr Edgar had retired and 
I was referred privately to his successor 
who told me that I now had three curves; 
the extra one was cervico-thoracic. 
Any surgery would now be from T1 to 
S1, such a huge fusion that, owing to 
the potential complications, he did 
not think I needed “yet”. Because my 
spine was too compromised it was not 
possible to address my stenosis, or disk 
failure individually by surgery (figure 1). 
Instead, injections, physiotherapy and 
medication were all suggested.  

As you can imagine, I had become quite 
an expert on scoliosis. 

I have a progressive adult idiopathic 
structural scoliosis and for the purposes 
of the rest of this article it is with this 
condition in mind that I mostly make my 
comments.

Types of scoliosis
Scoliosis can be structural or functional. 
Functional scoliosis, also known as 
“non-functional”, involves a temporary 
change of spinal curvature caused 

by an underlying condition such as 
different leg lengths, muscle spasms, 
or an inflammatory condition that 
may produce muscle spasm, e.g. 
appendicitis. By treating the underlying 
cause rather than the spine itself, 
functional scoliosis can be corrected. 
With structural scoliosis there is a fixed 
curve of the bones of the spine.

Structural scoliosis is sub-divided as follows: 
• Congenital – born with wedged, half-

formed vertebrae
• Neuromuscular – resulting directly 

from an underlying neurological 
condition such as Down’s Syndrome

• Infantile
• Juvenile
• Adolescent
• Adult.

The last four categories indicate the time 
during which the condition develops 

and are usually referred to as being 
Idiopathic, indicating that the cause of 
the condition is unknown.

Adult scoliosis is further sub-classified 
as de Novo, meaning as a result of 
degenerative changes during the aging 
period, the effect of which is usually 
a lumbar curvature. Scoliosis that 
originally occurred during adolescence, 
and progressed or degenerated during 
adulthood, i.e. after the spine has fully 
grown, is known as adult adolescent 
idiopathic scoliosis, or adult AIS. It is 
important to recognise that the adult AIS 
can progress as a result of the original 
idiopathy and not necessarily as a result 
of degeneration; it can be significantly 
different from adult degenerative, or de 
Novo scoliosis in that there may well be 
more than one curve (double or triple 
major), and an accompanying rib-
hump deformity caused by associated 
rotation. Recognising the difference 
is also important, not only because of 
the rate of likely progression, but also 
to recognise that sufferers of adult AIS 
may have already experienced years of 
pain and psychological issues to do with 
deformity. 

In my less charitable moments I think 
that the pain from de Novo scoliosis 
cannot be as bad as adult AIS because 
it has not been present for any length of 
time, but this is obviously nonsense.

The treatment path for AIS is either 
“watch and wait”, or fusion surgery. 
Not all curves progress, the current 
statistics show that between 4%-6% 
of adolescents will develop AIS and, 
of those, only 10% will ever need to 
consider surgery. Watch and wait can 
also involve bracing with the aim of 
halting the progression of the curvature 
sufficiently to avoid surgery. Typically a 
curve that reaches over 50 degrees during 
adolescence will be recommended for 
fusion surgery or one of the newer, less 
invasive surgeries such as vertebral 
tethering (VBT) or vertebral stapling (VBS). 
The lucky ones, depending on how you 
look at it, who do not progress to surgical 
levels, will remain with sometimes quite 
severe painful scoliosis and no obvious 
treatment path.

“my physio has taught me a huge amount 
about coping with pain and we have developed 

a therapy which helps me”

Figure 1: X-ray indicating thoracic curve at 57 
degrees, and lumbar curve at 47 degrees
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“I am shocked to find that treatment for the 
skeletally mature scoliotic is hardly any different 

now than it was 20 years ago”
Determining a treatment path
Once a scoliotic is skeletally mature the 
treatment path is, in my opinion, pretty 
woeful. I am shocked to find that it is 
actually hardly any different now than 
it was for me more than 20 years ago. If 
you are able to get past the GP, referral 
to an orthopaedic consultant will often 
still, even in this internet age, result in 
being told that: 

a) scoliosis doesn’t hurt 
b) nothing can be done once you are 
fully grown 
c) it won’t get any worse. 

There is no excuse for such ignorance 
and poor information. The current 
approach to not offer x-rays for 
back pain isn’t helping scoliosis 
patients as an x-ray is absolutely 
necessary to the diagnosis of scoliosis 
(www.thephysiotherapysite.
co.uk/physiotherapy/back-pain/
investigations). The few who push 
or, like me, have an enlightened GP, or 
access to private medicine will know 
that a referral to a scoliosis specialist 
is the next step. The Royal National 
Orthopaedic Hospital, where Michael 
Edgar practiced in the NHS, has a spinal 
deformity unit. SAUK is a UK charity 
that offers support for patients and GPs 
about this. However, it is still astonishing 
how many people are denied this 
information, despite the burgeoning 
forums on social media and the 
Facebook groups that are filled with the 
same complaint from patients about the 
lack of diagnosis for their pain.

Dealing with pain
Let me describe my pain. It is like a 
dagger splitting the vertebrae in my 
thoracic spine at the apex of the curve 
(I have a mirror neurone of a dagger in 
my brain), a constricting pain in my ribs 
and debilitating pain in my lumbar spine. 
All this is combined with significant 
pain in my legs and neck. I am unable 
to hold a posture for any length of time, 
but changing posture does not provide 
relief. I cannot sit in a theatre, eat at a 
restaurant, sleep, walk, or do any daily 
activity without pain. The pain never 
goes away; at best it recedes but not 

in any controlled way that I can take 
advantage of. I get constant muscle 
spasms in my chest. I take Tramadol, I 
am unable to take Ibuprofen and I have 
formal CBT sessions. 

The two things that really help, although 
both hurt a lot, is a massage followed 
closely by intense manipulative therapy 
which I have with a physiotherapist. 

I am lucky; if I were reliant on the NHS 
I would be offered nothing but NSAIDs 
and anti-depressants but, because I 
work, I can pay for private treatment 
which is cost effective – just – in that it 
allows me a certain quality of life. I do, 
however, constantly worry about what is 
happening to my curves. 

Scoliosis sufferers have limited access to 
any informed healthcare professionals. If 
you do find a consultant who specialises 
in scoliosis, appointments are infrequent 
and conversation pivots around surgical 
options. A conventional orthopaedic 
surgeon – and the advice from SAUK 
is don’t see one – might suggest a 
short-term repair, leading you down an 
endless path of more and more surgery 
as your spine inevitably collapses from 
the interference.

Treatment paths are a minefield to 
negotiate. I have had to find everything 
out for myself. I don’t know of any other 
medical condition where the patient 
will have more knowledge about it than 
most professionals and, therefore, have 
no-one to discuss it with meaningfully 
and, moreover accurately, one day to the 
next.

Counselling
I was referred for counselling because 
of my “mood”. It seems that it is OK to 
talk to a non-specific counsellor on the 
NHS budget, but not to have access to 

a musculoskeletal expert. Counsellors 
encourage patients to get support 
from family and friends but, as they 
don’t understand the condition, they 
often think that there “surely must be 
something the doctor can do” and, in 
some cases they consider that you, the 
patient, are to blame for not undergoing 
surgery, even when consultants are not 
actually recommending it, or that the 
surgery route may well lead to a different 
set of problems / pain. 

Also, friends will always know someone 
who has had their scoliosis sorted by a 
chiropractor or an acupuncturist who 
you must visit and there will be countless 
people who have had a back problem 
“fixed”. 

So discussing your condition with 
family and friends is too stressful, you 
can end up blaming yourself for not 
getting better, frustrated by those who 
treat backache as a fashion accessory 
and, yes, be jealous of those who have 
received successful treatment for a 
prolapsed disc or stenosis.

The scoliotic is on their own and alone, 
and quite frankly it is not good enough.

“If I were reliant  
on the NHS I would  
be offered nothing  
but NSAIDs and  

anti-depressants”
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 Conservative treatment
If the surgical path for a scoliotic is poor, 
the conservative path is pretty well non-
existent.

A vacuum exists that is being readily 
filled by many of those who offer 
therapy options outside of conventional 
medicine who are happy to take your 
money and will confidently tell you that 
they can cure your scoliosis. A claim 
it is difficult to dispute if they have 
indeed had a patient with, for example, 
a functional scoliosis that did not cause 
any particular problem and who has 
gone away from their treatment happy. 
At best the practitioner is naïve and, at 
worst, uninformed. I have given up trying 
to explain to some who claim to “treat 
scoliosis” that they are merely treating a 
patient who happens to have scoliosis. 
It is not sophistry or semantics, just 
ignorance on their part.

Pain science
As part of my treatment my 
physiotherapist has introduced me to 
pain science (In Touch 2015) which, on 
an abstract level, is fascinating, but I find 
it difficult to remember its principles 
when I am crying in pain. Inevitably, I 
am drawn more to an article addressing 
medical disciples of pain science that 
says: “Ignoring biological aspects of 
our patients’ complaints is evidence-
based silliness. Calls to abandon a 
biomedical model is evidence-based 
moronicy and downright dangerous. 
Psycho-social dimensions are of 
critical importance to our reasoning 
and management” (Kerry 2014). 

Although I am intellectually proud to 
study pain science, I find it hard to allow 
it to help me. It seems to exist in its own 
world; spoken about by an enlightened 
few, while the majority of physicians 
behave as if they have no knowledge, 

and can actually be hostile when you 
try to contribute to managing your own 
pain. 

Chiropractic treatment
While I, personally, don’t have much 
time for chiropractors, they are not at all 
surprised or resistant when it comes to 
treating scoliosis patients. 

A group of “specialised” US-based 
chiropractors purport to be able to 
reduce scoliosis curves and prevent 
them from reaching surgical levels. 
However, they support this by referring 
to outdated studies on fusion patients, 
and their treatment includes a bone 
formula for the curves, specific scoliosis 
pain relief medication and a two-week 
boot camp for exercise-based therapy, 
all of which are expensive. There seems 
to be no evidence, other than the before 
and after x-rays that show superficial 
reduction, which could be achieved 
by careful positioning, that any of their 
treatment works and their “research” 
is reviewed only from within their 
organisation.

Chiropractic treatment is also not 
recommended by the Setting Scoliosis 
Straight Foundation, formerly the 
Harms Study group; a not-for-profit US 
organisation that was established in 
2008 to support and advance techniques 
in the treatment of spinal deformities in 
children and adolescents. 

One thing I do appreciate about 
chiropractors is their belief that there 
does need to be a better way to treat 
scoliosis, even if this is not always 
evident in the methods they use.  

Physiotherapy
In the UK, I want to rely on the 
physiotherapy model. I am respectful of 
the fact that it is the only complementary 

musculoskeletal body, trained within 
NHS guidelines. I assumed that the 
physiotherapist would be equipped to 
offer treatment; keen to look at new 
treatments and to put new treatment 
ahead of profit. I look to the physio 
profession for the help we need.

However, it seems to me that little 
training for physiotherapists focuses 
on scoliosis. Physios, as I understand it, 
say their treatment has to be evidence 
based and there is no evidence that 
physio can specifically help a scoliosis. 
So there’s the rub. You have to look 
carefully for research done on scoliosis 
exercise-based pain relief. I believe 
this is not helped by the complexity of 
the definition. In 2005 the Society on 
Scoliosis Orthopaedic and Rehabilitation 
Treatment (SOSORT) consensus 
paper concluded that “priority for 
SOSORT will be to foster a common 
language and therapeutic standards 
among the international community 
specialising in conservative scoliosis 
management. With the establishment 
of a clinical and conceptual framework 
for communication and planning, 
multicenter studies can be designed to 
measure the short and long-term efficacy 
of these approaches in maintaining 
health and function in children 
diagnosed with scoliosis” (Weiss et al 
2006). Lack of clarity has contributed to 
individual studies being dismissed. 

In their 2014 report, SOSORT stated that 
the role of exercise based therapies, as 
discussed in the spine literature, was 
controversial, with often repeated claims 
that research has shown that such 
approaches are ineffective in treating 
scoliosis (Negrini et al 2015). However, a 
systematic review of the historic articles 
published in English produced no data 
to support such claims. Controlled 
studies of different therapies are justified 
both on ethical and scientific grounds 
(Focarile et al 1991).

The 2014 consensus between SOSORT 
and the SRS non-operative management 
committee also recommended that: 
• Ongoing high quality research and 

development focused on innovative, 
non-operative treatments for scoliosis 

“There is no evidence that physiotherapy can 
help scoliosis, so there is little training for 

physiotherapists focused on scoliosis”
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and related spinal deformities. 
• Indications and contraindications for 

non-operative approaches should 
be continuously researched by high 
quality studies. 

• Risks and benefits of non-operative 
treatments should be continuously 
researched by high quality studies 
(Negrini et al 2015).

Even now, in 2016, SOSORT reports 
that well-documented studies on 
conservative and surgical management 
of scoliosis are still needed in order to 
balance the therapeutic approach to this 
disease. As an example, among 2,000 
articles published on scoliosis in the last 
10 years (Medline, 1996-2005) more than 
800 (40%) have focused on surgery, but 
only 20 (1%) on prevention and control 
(Durmala 2016). Additionally, as recently 
as July 2016, SAUK has announced 
a priority setting partnership to find 
out what questions about scoliosis its 
members want the research to answer. 

My understanding is that, in the UK, 
the efficacy of conservative treatment 
for scoliosis seems to rest on whether 
the curve can be stopped or, indeed, 
improved. I would maintain that adults 
with AIS know that the only thing that 
can achieve this outcome is fusion 

surgery, but that comes with a host of 
possible further problems. I, personally, 
have done all I can to avoid that route. 
What scoliosis patients are seeking is 
targeted, conservative, non drug-related 
therapy exercises that will help with pain, 
while not exacerbating the condition.

One of the problems with assessing the 
effectiveness of non-operative treatment 
is the length of time it takes when, as 
the prevailing approach is to publish 
only final results, the research can be 
rare and very sparse, thereby reducing 
the possibility of knowledge and 
improvement of treatments. Couple this 
with the fact that it is a condition that is 
not seen as fashionable enough for any 
decent research, it is cheaper and easier 
to adopt a one-size-fits-all approach or 
fob off with painkillers and we end up 
with no targeted treatment at all. 
Scoliosis can take its toll on general 
health (figure 2). The authors of a 
US-based study “Adult Scoliosis: the 
current demographic”, conclude that 
symptomatic adult spine deformity 
(SASD) is a heterogeneous condition, 
and the patient’s deformity type and 
severity can have a debilitating impact 
on health. Often, this disability is worse 
than that of more recognised chronic 
diseases (Wick 2016).

The rapid rise of an elderly population 
has resulted in increased prevalence of 
adult degenerative, or de Novo scoliosis; 
add the 5.4% of AIS patients who do 
not get to surgical levels, and we have 
a great many people with untreated 
scoliosis.

Ironically, it may be that the increasing 
cases of de Novo scoliosis arising 
from the aging population will be 
one of the drivers for more research, 
not least because, in the US, abuse 
of prescription opioid medicines has 
reached epidemic proportions and is 
linked to thousands of overdose-related 
deaths every year. Insurance companies 
will need to become more supportive of 
physiotherapy treatment if it is offered 
as a recognised alternative to expensive 
surgical treatments. With the figures for 
scoliosis as they are, it seems hard to 
defend that physios don’t often come 
across the condition. Maybe the question 
that needs to be asked is “where are 
sufferers going for treatment?” Currently, 
the answer probably is “outside of the 
system” because they are offered very 
little from within it. 

The future
I have read about ScolioGold and I 
am encouraged with how they have 
embraced traditional Schroth therapies 
(Kuru et al 2016) and incorporated 
other well-established, scientifically-
proven, non-surgical spinal techniques 
from around the world. These include 
functional individual therapy (FITS), 
proprioceptive neuromuscular 
facilitation (PNF), and the scientific 

“scoliosis patents are seeking targeted, 
conservative, non drug-related therapy 

exercises that will help with pain”

“with the figures for 
scoliosis as they are, it 
seems hard to defend 
that physios don’t 
often come across the 

condition”
Figure 2: Results of short form tool general health questionnaire measuring American scoliosis 
patients compared to the health of the US population in general
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exercise approach to scoliosis (SEAS), as 
well as the more well-known myofascial 
release and trigger point treatment. This 
is a welcome contribution to combating 
the lack of conservative treatment for 
scoliosis and I am delighted that they are 
physiotherapists.  

However, their programmes are 
expensive and somewhat unattainable. 
I would maintain that we are unlikely 
to collect the necessary evidence to 
support conservative treatment for 
scoliosis in the conventional way. In 
fact, it could even be argued that the 
amount of the “wrong type” of evidence, 
and so many parties with a vested 
interest, is instrumental in preventing 
any consensus from being agreed. We 
need people from within the system to 
spearhead a change, using their patients 
as evidence. So much more needs to be 
done. 

Conclusion
Physiotherapists need  to be able to talk 
with their scoliosis patients about the 
condition and about individual muscles, 
what they do and how they work. They 
need to know which exercises put 
strain on the convex or concave part of 
the spinal curve and how a particular 
strengthening exercise will help. Those 
of us with scoliosis want to know that 
we can discuss our particular curve 
formation and our individual response 
to therapy. We do not want the generic 
stick-men exercises and a once-a-month 
review. “Talk with people who need 
talking with, this is therapy. Educate 
your patient by all means, but also let 
them educate you” (Kerry 2014). I truly 
believe that 30 minutes spent talking 
to an informed physiotherapist is as an 
effective form of pain management as 
manual therapy.

While, in the first instance, targeted 
manual therapy that focuses on an 
individual curve pattern might be 
difficult for the therapist, it is surely not 
impossible. Scoliotics want to know that 
we are physically stretching the right 
muscles and, above all, be confident 
that what we are doing is safe for our 
individual scoliosis. The “other side of 

the mid-line” is not so relevant for us; it 
is good to develop a strong core, but it is 
not enough for the scoliosis patient. 

With an asymmetric spine, great care 
must be taken during exercise and 
daily activities to avoid feeding into 
progression of the curvature(s) via 
movements that do not take into 
account the asymmetric nature of the 
particular curve pattern of the spine. It is 
possible to cause progression by doing 
the wrong thing for a particular curve 
pattern. Movement one way can be good 
for one side of the trunk, but harmful to 
the other (https://scoliosis3dc.com). 

So, what do we scoliosis sufferers want? 
We want to feel that our condition is 
welcome in the treatment room even 
though we don’t, and never will, fit into 
the preferred treatment model. Just 
because we will probably never “get 
better” should not mean that we don’t 
deserve help. We know our curve won’t 
decrease, we just want help with dealing 
with what we have got already. We don’t 
want to be the only expert. We want 
more physiotherapists to specialise in 
structural scoliosis.
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into the association between GMin 
muscle size and joint pathology. Our 
recent research identified atrophy and 
increased levels of fatty infiltration 
of GMin in patients with unilateral, 
moderate-to-severe OA (Zacharias et al 
2016). This supports previous findings of 
GMin atrophy in people with lateral hip 
pain (Woodley et al 2008) and in fallers 
compared with non-fallers (Kiyoshige & 
Watanabe 2015). 

Fatty infiltration of GMin has also 
been observed one year post-total hip 
arthroplasty (THA) (Muller et al 2011; 
Pfirrmann et al 2005) and as a result 
of the aging process (Chi et al 2015). 
Furthermore, specific fatty atrophy of 
the anterior segment of GMin has been 
noted following THA (Bremer et al 2011; 
Pfirrmann et al 2005) and in a sample of 
elderly cadavers (Flack et al 2014). From 
these studies it is clear that GMin muscle 
size is an important component of 
joint health. It is also evident that some 
conditions appear to detrimentally affect 
anterior GMin muscle size specifically, 
supporting the notion of functionally 
independent segments. However, these 
studies can only provide inferences 

Introduction
Gluteus minimus (GMin) is the smallest of 
the three gluteal muscles. It is a fan-shaped 
muscle that originates from the ilium, 
between the anterior and inferior gluteal 
lines. The distal insertion of GMin attaches 
by means of a tendon into the apex and 
anterior aspect of the greater trochanter 
(Flack et al 2014). Some muscle fibres 
have also been observed to attach into the 
anterior superior hip joint capsule (Flack et 
al 2014; Walters et al 2001). 

Our research confirmed that the broad 
attachments of GMin result in two 
uniquely oriented segments within the 
muscle: the fascicles of the anterior 
and posterior segments (figure 1a) 
are oriented vertically and posteriorly 
respectively (Semciw et al 2013a) and 
arranged parallel (figure 1b) to the neck 
of femur (Gottschalk et al 1989). As a 
whole, GMin is theoretically considered 
an important femoral head stabiliser 
(Gottschalk et al 1989). The parallel 
arrangement of fibres (coronal plane) 
to the neck of femur seemingly enables 
them to draw the head of femur into 
the acetabulum, providing stability for 
the hip joint (figure 1b). Yet the unique 
segmental arrangement of fibres in 
the sagittal plane (figure 1a), and the 
additional capsular attachment of the 
anterior segment have led researchers 
and clinicians to attribute independent 
stabilising roles for each segment 
(Al-Hayani 2009; Gottschalk et al 1989; 
Semciw et al 2014).

Segmental response  
to pathology
Magnetic resonance imaging (MRI) 
studies have provided valuable insights 
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The gluteus minimus (GMin) is increasingly recognised as an important muscle for hip 
health. Previous biomechanical modelling and cadaveric studies have identified two distinct 
segments and postulated that the GMin segments act as femoral head stabilisers. In hip 
dysfunction the GMin is most susceptible to structural and functional changes in comparison 
to the gluteus medius and maximus. In particular, the anterior GMin segment is most likely to 
display such deficits before the posterior segment. Considering the proposed role of anterior 
GMin in neutralising large forces in hip extension during gait for example, the condition of 
the GMin is an important consideration in normal hip activity and this has implications for 
rehabilitation of hip disorders. This article will outline what is known about the role, structure 
and function of the GMin in health and dysfunction and briefly discuss rehabilitation concepts. 
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activity peaks significantly later, in mid-to-
late stance (Semciw et al 2014). Each 
segment can therefore be functionally 
defined by “how we use it”. The later peak 
of anterior GMin in stance is a unique 
property not shared by any other gluteal 
synergist. It is the only gluteal segment that 
tends to peak in activity as the hip joint 
extends throughout stance (Semciw et al 
2013c). The functional importance of this 
role is potentially clarified in light of 
cadaveric and biomechanical studies 
that describe large joint forces 
transmitted by the head of femur onto 
the anterolateral hip joint capsule and 
labrum in positions of hip joint extension 
(Lewis et al 2007; Safran et al 2011). 

Therefore, the later peak of anterior 
GMin EMG activity in stance (figure 2), 
may reflect a specific role in neutralising 
these large forces, much like the well-
documented role of subscapularis in 
providing anterior shoulder stability 
(DePalma et al 1967). Consequently, a 
weak or inefficient anterior GMin could 
leave the anterior hip joint capsule and 
labrum vulnerable to shearing and injury. 
This could manifest in positions of hip 
extension, for example, when taking large 
strides, lunging on to a step or running.  

Gluteus minimus function in 
the presence of deloading and 
pathology
Considering the seeming importance, 
particularly of the anterior GMin, in joint 
health, we set about investigating the 

as to the potential role of the GMin. 
For example, MRI studies (including 
functional MRI) do not provide us 
with clinically meaningful information 
regarding real-time temporal activation 
properties. In other words, they don’t tell 
us “how we use it”. 

Normal gluteus minimus 
function
Until our recent electromyographic 
(EMG) investigation of GMin (Semciw et al 
2014; Semciw et al 2016) there was only 
one other EMG study conducted, and 
this was published more than 30 years 
ago using now outdated processing and 
analysis techniques (Wilson et al 1976). 
The lack of EMG research into GMin is 
primarily because it is deeply located, 
and requires fine-wire EMG investigation. 
The superior gluteal neurovascular 
bundle (NVB) provides a further technical 
challenge in accessing this muscle with 
EMG electrodes (Semciw et al 2013b). 
As a side note, clinicians keen on dry 
needling GMin should also consider 
the implications of the NVB. Our results 
suggest that anterior and posterior GMin 
are indeed functionally independent 
(Semciw et al 2014). For instance, during 
a maximally resisted clam manoeuvre, 

posterior GMin is active at moderate 
levels (48% of maximum), while anterior 
GMin is active at low levels (11% of 
maximum). Therefore, two structurally 
unique segments are contracting at 
largely different relative intensities for a 
given task. 

We have also shown that this 
independent function translates into 
dynamic activities. When walking at 
comfortable self-selected speed, 
posterior GMin EMG activity peaks early 
in stance (figure 2), while anterior GMin 

Figure 1: Illustration of gluteus minimus (GMin) fascicle orientation. A: Lateral view of the pelvis, 
illustrating the anterior and posterior fascicles oriented vertically and posteriorly respectively, in the 
sagittal plane. B: Posterior view of the pelvis, illustrating the parallel orientation of GMin fascicles to 
the neck of femur (NOF) in the coronal plane. This orientation would enable GMin to pull the head of 
femur (HOF) into the acetabulum, facilitating femoral head stability (3D anatomy images. Copyright: 
Primal Pictures Ltd. primalpictures.com) 

A BPrimal Pictures 2009 Primal Pictures 2009

Figure 2: Grand ensemble of gluteus minimus (GMin) muscle activity during gait. Shaded 
percentage of gait cycle highlights the stance phase. %MVIC = Percentage maximal voluntary 
contraction. Both segments of GMin are biphasic with anterior GMin producing most activity in late 
stance (Semciw et al 2014) 
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EMG activity of the GMin segments in a 
number of clinical populations. To date, 
we have examined the GMin function in 
swimmers to determine if deloading 
impacts on deep hip muscle function 
(Semciw et al 2016). We have investigated 
patients with hip osteoarthritis 
(Zacharias et al unpublished) and lateral 
hip pain (Ganderton et al unpublished) 
and we were surprised to discover that 
the anterior GMin behaves differently in 
these populations when compared with 
matched controls (figures 3a, b & c). 
Specifically, the greater second burst of 
activity seen in normal hips in late stance 
is reversed in these populations and the 
anterior GMin displays a larger first burst. 
The muscle activation pattern appears 
synonymous with the posterior GMin and 
this may have implication for anterior hip 
joint stability in late stance. 

We have postulated that this “reversal of 
the burst” activity of anterior GMin could 
be the result of a reduced stimulus if 
the patient has a reduced stride length 
and reduced hip extension during gait. 
If the anterior GMin is not required to 
support the front of the joint, then this 
could alter function and lead to the 
structural changes noted in previous 
research described above. The reverse 
might also occur whereby structural 
changes happen first as a result of an 
acute muscle or hip injury, or as a result 
of hours of sedentary activity in hip 
flexion. These are followed by functional 
changes, including reduced muscle 
activation, strength and stride length.

What does this mean for 
clinical practice? 
The emerging evidence of structural and 
functional deficits in the anterior GMin 
have directed our focus to examining 
rehabilitation exercises and strategies 

to target this muscle. Rehabilitation 
of gluteus medius is a common focus 
for physiotherapists and there are a 
plethora of exercises that have been 
reported and prescribed (Reiman et al 
2012). Currently, there are no studies or 
rehabilitation protocols for GMin but, at 
the time of writing we are investigating 
the influence of gait re-education on 
anterior GMin and hope to be able to 
share some results from this study at the 
Physio First 2017 annual conference.  
We have recently completed a study into 
the activation of deep gluteal muscles 

during rehabilitation exercises, such as 
single leg squat, standing resisted hip 
abduction/extension, running man, 
side lying abduction, clam and single 
leg bridge, and found the anterior GMin 
to be minimally active in all except 
the standing resisted hip abduction/
extension. In further pilot testing we 
have identified that maintaining the 
hip in neutral or slight extension, and 
producing an internal rotation moment, 
produces adequate anterior GMin 
muscle activation.  

“The greater second 
burst of activity seen 
in normal hips in late 

stance is reversed”
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Figure 3: Grand ensemble of gluteus minimus (GMin) muscle activity during gait. A: Elite swimmers, 
demonstrating anterior GMin synonymous with posterior GMin and a reversal of the expected burst 
profile (larger second burst) when compared to controls. B: Symptomatic lateral hip pain population.  
Reversal of the burst for anterior GMin when compared with age and gender matched controls 
(Ganderton et al unpublished). C: Moderate to severe hip osteoarthritis patients. GMin synonymous 
with posterior GMin and a reversal of the burst profile in comparison to age and gender matched 
controls (Zacharias et al unpublished) 
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Summary
Current EMG evidence adds to 
existing biomechanical, cadaveric and 
radiological data to suggest that how 
we use anterior GMin is important. 
By activating in positions of hip joint 
extension, anterior GMin is proposed 
to have a vital role in anterior hip joint 
stability. This article has provided some 
preliminary observations that may 
lead clinicians to suspect anterior GMin 
dysfunction and offered a potential goal 
for rehabilitation. To learn more, and for 
a chance to meet the author and discuss 
the various research studies and what 
the results might mean for your practice, 
book your place at the Physio First 2017 
annual conference today. 

About the authors
Dr Tania Pizzari is a principal 
physiotherapist and co-owner of a 
physiotherapy practice in Melbourne, 
Australia, and researcher in the La Trobe 
University Sports and Exercise Medicine 
Centre. Her research interests include 
rehabilitation for shoulder conditions, 
EMG of the shoulder and hip, hamstring 
injuries and hip muscle structure, function 
and rehabilitation. Tania is a member of 
the Shoulder and Elbow Physiotherapists 
of Australasia and an adjunct senior 
research fellow in an International 
Olympic Committee research centre: the 
Australian Centre for Research into Injury 
in Sport and its Prevention.

Dr Adam Semciw graduated as a 
physiotherapist from the University of 
Sydney in 2001 and completed his PhD at 
La Trobe University in 2013. In 2015, Adam 
joined the University of Queensland as 
a Research Fellow; a conjoint position 
with Queensland Health. During his PhD, 
Adam pioneered a novel method for 
investigating the function of deep gluteal 
muscles. The techniques he developed 
have won four awards at national and 
international conferences from 2010 to 
2014. The methods are now being used 
to investigate the function of the deep 
gluteal muscles in a range of pathological 
conditions, including greater trochanteric 
pain syndrome (lateral hip pain) and 
lower limb osteoarthritis.
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Physio First’s  
Quality Assured Practitioner 
scheme is launched

In our November Update our Chairman, Pam Simpson, highlighted details about our 
own, exclusive Quality Assured Practitioner (QAP) scheme and what it means for us 
as members, our stakeholders and the wider healthcare marketplace.  
The edition also answered some essential questions which  
we have reproduced here to emphasise the  
importance of this exciting  
Physio First initiative. 
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What exactly is a 
Physio First Quality Assured 
Practitioner?
A Physio First QAP is a full or affiliate 
member who has input sufficient data 
through our Physio First Data for Impact 
(DfI) tool, and whose data meets the 
criteria as defined by Physio First, in 
collaboration with the University of 
Brighton. The member will also have 
committed to completing a validated 
patient recorded outcome measure 
(PROM), which will contribute to the 
overall validation of our data in the future, 
and will use a patient recorded experience 
measure (PREM) in their practice.

Why do we need this scheme?
Society and the healthcare marketplace 
demands authenticity. Validated data 
can be turned into evidence of our 
authenticity in so many ways. 

As individuals, we give and share data 
every day, everywhere we go – from 
interactive fitness apps, to retail reward 
cards, to hotel loyalty discounts. 
In the healthcare marketplace, 
authenticity means being able to prove 
our cost-effectiveness and, as self-
employed private practitioners, this is 
demonstrated by measurable quality 
treatment with outcomes. 

How do I become a QAP?
All applicants must be either full or 

affiliated members of our organisation and 
be inputting data into our Data for Impact 
(DfI) tool to the level of receiving their 
individualised report, by having submitted 
data sets of 50 discharged patients to the 
University of Brighton (UoB). 

Where these data sets demonstrate 
that the practitioner exceeds the agreed 
baseline quality, as set by Physio First and 
the UoB, they can be termed a Physio First 
Quality Assured Practitioner. In future, 
we aim for this data to be independently 
verified by patients through a validated 
PROM, and possibly a PREM.

How has the baseline been set?
Thanks to those of our members 
who have participated in our DfI tool 
since its launch, we are fortunate to 
have access to a bank of clinical data 
and geographical coverage that is 
representative of our whole membership. 

Together with the University of Brighton, 
Physio First has worked with this data 
to reach agreed and realistic QAP 
baseline levels based on an “equation” 
of outcomes that directly relate to the 
following areas of our DfI tool: 
• Goal achievement
• Outcome of referral
• Number of treatments
• FPS (functional, physical and 

subjective) score changes between 
initial and discharge appointments 

• Time between referral and 
commencement of treatment.

In addition, a validated PROM will be 
required for each patient in order to 
provide the independent perspective. 

The next step in the development of 
our DfI project will be to enable the 
automatic collection of PROMS directly 
from the patient and match them to the 
data collected by the individual clinician. 
This gives us a further, but necessary, 
layer of independent validation. 

Once a member acquires QAP status, 
there will be a simple process to ensure 
that they continue to meet the baseline 
in order to retain this accreditation, 
otherwise the credibility of our whole 
scheme will be undermined. 

Should I collect data 
on every patient?
Initially, members participating in DfI did 
so with a random selection of patients. 
However, for our data to be really robust 
and defendable, members will be 
required to collect data on every new 
patient. If we collect data on every new 
patient we cannot be criticised for any 
form of bias regarding data entry.

Is it acceptable to collect 
data during a patient’s 
treatment?
The collection of data during a patient’s 
treatment session is not only acceptable 
but an inevitable development. It is a 
practice supported by the HCPC in their 
regulations published in August 2013. 
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Why is this data different 
from that collected 
elsewhere? 
Our data is about true outcomes and the 
combination of factors that reflect the 
severity and complexity of the individual’s 
condition, the goals of the patient and 
the ability/competence of the therapist to 
manage that condition effectively. This is 
a unique equation that we believe has no 
equal in any other data collection scheme 
either nationally or internationally.

Many members already collect their own 
data through their practice management 
software. However, our Physio First 
DfI project collects data through a 
validated standardised system that is 
analysed by the UoB as an independent, 
unbiased third party, against the average 
outcomes in our growing data bank. 
While the data we collect in our own 
practices is of use to us as individual 
practitioners, it is not standardised nor 
analysed by a third party and so cannot 
be defendable in the same way. 

Can my clinic be  
Quality Assured? 
At present, our QAP scheme is only 
available to individual Physio First 
members. 

We are, however, considering the 
scenario when, where all MSK clinicians 
in a practice are Physio First members, it 
might be possible to award a “clinic” QAP 
status. We will keep you informed of the 
developments for this. In the meantime, 
if you wish to work towards this clinic 
status, we suggest you encourage your 
non-member colleagues to join and start 
to collect their own data and to become 
Physio First QAPs.

As our Physio First QAP scheme is about 
the future of self-employed private 
practitioners and their employees, 
having sufficient numbers of QAPs 
and an impressively large data bank 
will enable us to champion just how 
evidence-based and cost-effective we 
are, so we want to encourage as many 
self-employed private practitioners, and 
their employees as affiliate members, to 
join us in this goal.

Will it matter if I don’t  
want to become a QAP? 
No, of course not. There will be some 
of us who choose not to become a 
Physio First QAP because this sort 
of scheme does not match our own 
business model, type of practice, future 
plans or time of life. For instance, our 
QAP scheme is currently available only to 
those of our members with MSK as their 
main speciality. This is because our 2016 
Practice Profiling survey demonstrated 
that this applies to more than 90% of 
Physio First members. Equally, where 
a member is part-time, they may feel 
that the current requirements for data 
collection will take them too long to 
achieve. We do plan to investigate how 
our QAP scheme can be expanded 
to include other private practice 
specialisms and reflect the relationship 
between a practitioner’s working hours 
and the number of data sets required. 

We will communicate our progress 
as soon as we have a solution. In the 
meantime, we continue to benefit all 
members and encourage participation 
in our DfI project in order to enable us 
to produce robust and detailed data on 
what our members do. 

What might an organised 
network of Physio First QAPs 
be able to achieve?
We have had a plan in place since 2013 
to work towards the creation of business 
entities that are private practitioner 
owned and that can compete in the 

marketplace with private medical 
insurers, commercial intermediaries 
and even expand self-employed private 
practice beyond its current boundaries. 
For more details, read the article about 
our Goal 9 symposium in the November 
edition of Update.

If I become a Physio First QAP, 
do I have to be part of this 
separate Goal 9 entity? 
No. This will be an individual business 
decision. You may wish to market your 
Physio First QAP status directly to your 
patient group. Alternatively, you may 
wish to join with others where you share 
the risk of entering the marketplace as a 
profit sharing supplier of physiotherapy 
and then, of course, share the rewards of 
success once trading.

… and finally
If you have not already seen this 
information in our November Update, 
please read the edition online at  
www.physiofirst.org.uk. You can 
also find details on our QAP scheme in 
the Benefits section of our website as 
this is one of our Big 5 benefits to our 
members, and please watch out for 
e-alerts with progress updates as they 
are available. Now is the time to get 
involved and be part of our collective 
goal to champion cost-effective, 
evidence-based private physiotherapy in 
the healthcare marketplace.  

“A Physio First QAP is a full or affiliate member 
who has input sufficient data through our 
Physio First Data for Impact (DfI) tool...”



   Kent Thursday 02 March 2017
Member: £45;  Non-member: £55 
(price includes USB flash drive with 
course content) 

Know Pain : a patient-centred 
approach to managing 
persistent pain
Mike Stewart

The Swan, 35 Swan Street, 
West Malling,  
Kent ME19 6JU

Contact:  
lizthephys09@gmail.com

   Surrey Tuesday 17 January 2017
Member: £30
Non-member: £35

Patellofemoral OA – improve 
your practice

Weybridge Physiotherapy, 
10 Church Street, 
Weybridge KT13 8DX

Contact:  
info@jyphysiotherapy.co.uk

†All rates may be subject to the addition of VAT at prevailing rates

Education programme courses

Region Title / Tutor date Venue online cost† standard cost† Event Ref

NW Met CPR Monday 23 
January 2017

Ruislip Golf Course N/A Member £60
Non-member £70

CPR0617

Scotland Young athlete from  
screening to application

Saturday 18 
March 2017

Life Fit Wellness, Falkirk Member £135
Non-member £165

Member £145
Non-member £175

MUS30817

Wessex CPR Thursday 02 
February 2017

Hart Leisure Centre, 
Fleet

N/A Member £60
Non-member £70

CPR0717

Title Tutor Event Ref

Managing lower limb tendinopathies in private practice Seth O’Neill ED117

Trigger points and myofascial pain and dysfunction Jonathan Hobbs ED217

Ball and socket joints: an evidence and principle-based approach to management Tania Pizzari ED317

Enhancing treatment opportunities for athletes with hip and groin pain Igor Tak ED417

Groundbreaking symposium – Physio First Goal 9
An exciting, fun, provocative and challenging way to investigate the first private, 
physio-owned and controlled co-operatives. This is your chance to shape the  
future of our industry.

Richard Katz 
Director of Contracting and 
Business Development, 
Therapeutic Associates

Kyle Lunn 
Director, Blue Zinc

James Butler 
Director, Painless Practice

Pam Simpson 
Chairman, Physio First

ED517

BOOK ONLINE AT WWW.PHYSIOFIRST.ORG.UK  AND RECEIVE OUR £10 DISCOUNT 
For more information on all of our courses, and to book your place, visit www.physiofirst.org.uk or call 01604 684 968

Regional courses

Education Day 2017 
Friday 31 March 2017. East Midlands Conference Centre, Nottingham

To book any centrally run course, please go to our Events page at www.physiofirst.org.uk 
or call our Education team on 01604 684 968.
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ONLINE COST Member £155 / Non-member £185
STANDARD COST Member £165 / Non-member £195
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For more information, see our website www.physiofirst.org.uk 

Don’t forget to explore our  
commercial partner pages on our website 

www.physiofirst.org.uk/resources/commercial-partners.html 

to see how you can obtain exclusive member-only benefits! 

Working for us with our commercial partners

Benefits include:

Blue Zinc 
Exclusive rates  

with TM3 Practice 
Management software 

– receive 10% discount 
on new purchases.

Vivomed 
Physio First members 
receive 10% off all orders 
placed with Vivomed, plus 
additional free delivery on 
orders over £120.

Patterson Medical 
As part of the partnership with 
Physio First, all members will 
gain access to a number of 
offers including 15% off all 
servicing of couches  
and electrotherapy 
equipment.

Online Ergonomics 
A specialist supplier of 
ergonomic office  
products to wholesale  
and retail customers. Be  
sure to visit them in suite 1 at 
our annual conference in 
April 2017!

Physiotec 
Member-only discount – 
10% off the standard fee 
for exercise prescription 
software plus access to the 
Physio First Orthopaedic 
module.

PhysioTools 
Physio First members 
receive 15% discount on 
all PhysioTools products – 
start using PhysioTools for 
only £9 a month.

Towergate Insurance brokers 
Physio First has been a partner of 
Towergate for some time now and 
our members receive specially 
discounted rates on clinic 
insurance.

Painless Practice 
A suite of six business-related  

CPD events designed exclusively for 
members. Don’t forget to book on to 

the first two workshops for 2017:

Business strategy 
14 March 2017 | London 

16 March 2017 | Leeds
Turning plans into action

10 May 2017 | London
18 May 2017 | Leeds

www.painlesspractice.com
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Data for Impact is our online data 
collection project which enables us to 
analyse your clinical data and use it as 
an evidence base to help improve the 
efficacy of private physiotherapy.

The University of Brighton analyses 
and collates the data into a national 
interim report every two months which 
members can access on our Physio First 
website.

Physio First Working for us

How can you use it?
Data for Impact can be used to collect, 
record and view anonymised patient 
data and asses the outcomes of 
treatments and patient trends.

Data reports can support Continued 
Professional Development training 
needs and your own application to 
be one of our new Physio First Quality 
Assured Practitioners.

Standardised data can be analysed 
and used to measure your patient 
outcomes. It shows the public 
and your patients the quality and 
efficiency of private physiotherapy.

For more information about our Data for 
Impact study, please visit our website 
www.physiofirst.org.uk or call the 
University of Brighton on 01273 641802 
and Physio First on 01604 684960.

Tips from our team
2017-2018 Subscription and 
Direct Debits
Why not save yourself £10 and set  
up a direct debit today!

Great news for full and affiliate members: 
by completing and submitting a direct 
debit instruction, you will save £10!

Our new membership year begins on 
01 April 2017 and subscriptions from all 
active direct debits will be taken on or 
after this date. 

If you have a direct debit instruction set 
up, but have had any change in your 
bank details since April 2016, we would 
require you to complete another direct 
debit instruction. 

To do this, you can locate a new direct 
debit form on our website  
www.physiofirst.org.uk 

•   Log in with your membership number 
and password

•   Click on My Physio First
•   Click on Renewals 
•   Scroll down to Direct Debit 

Instruction where you can print off 
a form to complete and return to the 
Physio First Head Office.  

All direct debit instruction forms must be 
signed and posted to:
Physio First, Minerva House, Tithe 
Barn Way, Swan Valley, Northampton 
NN4 9BA before Thursday 23 February 
2017. After this date, renewals can only 
be taken manually and therefore will not 
benefit from the £10 discount. 

Save!

Data for Impact
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At Physio First, we offer our own research 
strategy in which full and affiliate 
members are encouraged to participate 
and contribute.

From time to time, we will invite you to 
complete our unique Practice Profiling 
survey. Your answers enable Physio First 

to benchmark our members’ businesses 
against those of other, non-Physio First 
private physiotherapists, and to gain 
a better understanding of the private 
healthcare marketplace in general.

Almost 25% of our members took part in 
our most recent survey, and those who 
did benefited from full, exclusive access 
to the resulting reports that contained 

valuable information about how they 
compared to a range of criteria specific 
to physiotherapists and their businesses. 
The aim is that this intelligence will help 
those of our members who participate to 
develop and market their businesses for 
the future. 

Our 2015/2016 survey is now closed. We 
are, however, in the process of building 
a new survey with revised questions for 
2017. Please keep an eye on our website 
www.physiofirst.org.uk/benefits/
benchmark-your-practice.html and 
for any e-alerts with your invitation to 
participate. Even if you have taken part in 
our previous survey, the new questions 
will give you brand new information to 
work with, and you can only benefit from 
the results if you take part.  

For general information about our 
Practice Profiling survey, please go to 
our website www.physiofirst.org.uk 
and see our benchmarking your 
practice pages, or contact our friendly 
membership team on 01604 684960.

Physio First profiling survey for 2017

PPEF update report

“Helping physiotherapy  
make a difference”

In July this year, the PPEF board of 
Trustees interviewed for our vacant 
Trustee post and, although the decision 
requires final confirmation at our PPEF 
AGM in April 2017, we are delighted to 
announce that Lin Connor has agreed to 
become a PPEF Trustee and is currently 
in the process of getting to grips with 
PPEF business. 

As past honorary Conference Chair, past 
Editor of In Touch, and currently the 
Physio First Vice-President, Lin brings 
a wealth of knowledge and experience 

of private physiotherapy which will be 
invaluable to PPEF.

Our busy times continue, and work has 
now started on our rebranding process 
with professional designers involved 
leading us in the right direction. At the 
time of writing this, our new logo is being 
prepared and will be followed closely by 
our new website.

The trustees of the PPEF have also 
decided that the Memorandum and 
Articles of Association of the Foundation 
should be reviewed and updated. A 
solicitor specialising in charity law has 
been commissioned to look at these.

Under business as usual we have, over 
the past three months, awarded five 
scholarships and two conference /  
poster presentation grants, and 
contributed to a national charity.  
We hope many of the successful 
applicants will disseminate their work to 
the physiotherapy community through 
Physio First members in the near future, 
by supplying articles for publication 
in In Touch, and thereby “helping 
physiotherapy make a difference”.

Louise Dodds

Lin Connor joins as  
a new PPEF Trustee
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Small ads

Sales and servicing of all physiotherapy equipment. New and second hand guaranteed available. For prompt, reliable service: 
telephone: 01273 842425 • mobile: 07850 858584 • email: mathurelectromedical@hotmail.com

SERVICE & REPAIR: MATHUR ELECTRO-MEDICAL LTD

Service and repairs of all Physiotherapy Electrotherapy and Rehabilitation Equipment
Sales of new and refurbished equipment • Second hand equipment bought and sold • Full support of the SHREWSBURY product range
For further details visit: www.rwrservices.co.uk • Tel: 0345 257 8925 / 01743 860432 • Email: richard@rwrservices.co.uk

RWR SERVICES

Advertise here
for full details
see page 15 
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