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Introduction 
 Overview 
Adolescent Idiopathic Scoliosis (AIS) is a complex, three-dimensional spinal deformity that is primarily defined by an abnormal lateral curvature of the spine measuring greater than 10° on the Cobb angle. It typically manifests during the period of rapid growth, most commonly between the ages of 10 and 18 years and occurs without any identifiable underlying cause or associated systemic condition (Weinstein et al., 2019). The term idiopathic reflects the absence of a clear aetiology, despite extensive investigation into potential genetic, neuromuscular, hormonal, and biomechanical factors. Globally, AIS affects approximately 2–3% of the adolescent population, making it one of the most prevalent spinal deformities seen in this age group. While many cases are mild and often remain asymptomatic, moderate to severe curvatures can have significant implications, including chronic back pain, reduced pulmonary function, cosmetic deformities, and psychosocial distress resulting from altered body image and self-esteem issues (Hresko, 2013). 

The natural history of AIS varies considerably depending on the degree of curvature, skeletal maturity, and individual risk factors for progression. Early detection through school screening programs or clinical assessments plays a vital role in preventing severe deformities that could necessitate invasive surgical correction later in life. Advances in diagnostic imaging and understanding of spinal biomechanics have further enhanced clinicians’ ability to monitor and manage this condition effectively.
Non-surgical interventions are a cornerstone in the conservative management of AIS, particularly for patients with mild to moderate curvatures. These approaches aim to prevent curve progression, maintain postural alignment, enhance muscular balance, and preserve overall functional capacity without the need for spinal fusion. Such interventions commonly include physiotherapy scoliosis-specific exercises (PSSEs), which focus on targeted muscle activation, spinal stabilization, and postural correction tailored to the patient’s unique curve pattern. Other conservative modalities, such as bracing, have been shown to effectively slow or halt curvature progression when applied appropriately and consistently during the growth period. Additionally, adjunctive treatments like manual therapy, postural re-education, and breathing exercises may contribute to improved functional outcomes and patient quality of life (Negrini et al., 2018). 
  AIS represents a multifactorial condition requiring a multidisciplinary approach to management. Understanding its definition, prevalence, and therapeutic strategies is essential for clinicians and researchers striving to optimize patient care and long-term spinal health outcomes. 
 
Rationale 
Surgical management for severe AIS remains the definitive corrective treatment; however, surgery carries risks such as infection, loss of spinal mobility, and psychological burden (Bettany-Saltikov et al., 2017). In the UK, there is increasing emphasis on early conservative management within community physiotherapy and orthotic services to reduce surgical referrals and improve quality of life. The NHS Long Term Plan (2019) highlights preventive and personalised approaches making the evaluation of non-surgical AIS management particularly relevant to UK health policy and service delivery. 
Despite international evidence supporting physiotherapeutic scoliosis-specific exercise programmes such as the Schroth or SEAS methods, research specific to UK settings remains fragmented. Bracing remains available through NHS orthotic departments, yet practice is variable and lacks unified national guidance (Raine et al., 2021). This scoping review therefore explores UK-based research on non-surgical interventions for AIS, identifying evidence gaps and implications for national practice. 
Review Question 
What is the effectiveness of non-surgical interventions for managing Adolescent Idiopathic Scoliosis within the United Kingdom? 
Objectives 
To identify and synthesise peer-reviewed UK studies evaluating physiotherapy, exercise-based, or bracing interventions for AIS. 
To assess reported outcomes on curve progression, function, quality of life, and psychosocial well-being. 
To highlight current gaps in UK evidence and implications for clinical practice and policy. 
 

 Background 
Epidemiology and Burden 
In the UK, AIS accounts for roughly 80 % of all paediatric spinal deformities (NHS England, 2020). Though many curves are mild, progressive deformity can result in physical impairment, reduced pulmonary function, and significant psychosocial distress during adolescence (Howard et al., 2022). Early detection through school screening was historically performed in some regions but remains inconsistent nationwide, creating inequity in access to early non-surgical care. 
Current UK Policies and Guidelines 
At present, there are no specific NICE (National Institute for Health and Care Excellence) guidelines that exclusively address the non-surgical management of Adolescent Idiopathic Scoliosis (AIS). This absence of dedicated national guidance has contributed to a degree of variability in how conservative interventions are implemented across different regions of the United Kingdom. However, NICE Interventional Procedures Guidance (IPG 583, 2017) provides some relevant direction by discussing surgical correction procedures for scoliosis and emphasising the importance of integrating conservative management as part of a multidisciplinary approach to patient care. This guidance indirectly supports the inclusion of physiotherapy, bracing, and other non-invasive treatments within the broader context of scoliosis management, highlighting that decisions regarding intervention should be individualised and based on careful clinical assessment. 
 
Professional and specialist organisations have sought to fill this gap through their own recommendations. The British Scoliosis Society (BSS) and the Society of Scoliosis Orthopaedic and Rehabilitation Treatment (SOSORT) have both issued position statements advocating for early detection and conservative management of scoliosis where appropriate. These bodies recommend the use of physiotherapy-based scoliosis-specific exercise programmes and orthotic bracing for individuals presenting with moderate curves, typically those measuring less than 45° on the Cobb angle (BSS, 2022). Such interventions aim to prevent curve progression, improve posture, and support overall spinal function during growth, reducing the likelihood of requiring surgical intervention in later stages. 
 
Within the NHS, the clinical pathway for scoliosis care often begins with a referral from a general practitioner (GP) to an orthopaedic specialist following the identification of spinal asymmetry or curvature. After assessment, management decisions are made based on factors such as curve magnitude, skeletal maturity, and the potential for progression. In some cases, bracing may be initiated, while others may be directed toward physiotherapy services offering scoliosis-specific exercise interventions. Despite this structured referral system, access to these non-surgical treatments can vary substantially depending on local service availability and resource allocation. 
 
The implementation of scoliosis-specific exercise programmes, such as the Schroth or SEAS (Scientific Exercise Approach to Scoliosis) methods, remains inconsistent across the UK. These interventions are often available only within a limited number of specialist centres or through private healthcare providers, creating inequity in access to evidence-based conservative care. Notably, centres such as the Royal National Orthopaedic Hospital (RNOH) in London and a few regional tertiary clinics have developed expertise in providing such interventions, but widespread NHS provision remains limited (Smith & Jones, 2020). 
 
This fragmented landscape highlights the ongoing need for clearer national direction and unified guidelines to ensure consistent, equitable care for individuals with AIS across the country. Establishing formal UK-specific recommendations for non-surgical scoliosis management would support healthcare professionals in delivering standardised, evidence-informed care and align clinical practice more closely with international standards advocated by professional bodies such as SOSORT and BSS 
 
Existing Services and Practice 
UK physiotherapists increasingly use Schroth-based or Scientific Exercise Approach to Scoliosis (SEAS) programmes, both designed to enhance postural correction and neuromuscular control (Raine et al., 2021). Orthotists commonly prescribe thoraco-lumbo-sacral orthoses (TLSO) or Chêneau braces, worn up to 20 hours daily depending on curve severity. However, adherence is a known issue, influenced by comfort, appearance, and psychosocial factors (Howard et al., 2022). 
Emerging digital supports, such as tele-rehabilitation and exercise-tracking applications, have been trialled in small UK cohorts to improve engagement (Turner et al., 2021). Despite this, robust national evidence quantifying their effectiveness remains scarce. 
Key Challenges and Research Gaps 
Heterogeneity of interventions: UK studies employ diverse physiotherapy methods, making synthesis difficult. 
Limited high-quality evidence: Few randomised controlled trials (RCTs) have been conducted in the UK; most data derive from observational or case-series studies. 
Variation in NHS provision: Access to specialist conservative care depends on geographical location and commissioning policies. 
Lack of longitudinal outcome data: Most UK studies have short follow-up durations (<1 year). 
These issues justify a systematic scoping review to map existing evidence and inform UK practice development. 
 
3. Methods 
3.1 Research Design 
This review adopted a scoping review methodology guided by the Arksey and O’Malley (2005) framework and enhanced by the PRISMA-ScR guidelines (Tricco et al., 2018). The approach enables comprehensive mapping of available research, identifying key concepts, evidence types, and knowledge gaps rather than producing meta-analytic conclusions. 
3.2 Data Collection Approach 
3.2.1 Databases searched: 
PubMed 
Scopus
PsycINFO 
UWTSD Library Discovery 
Search terms: 
Boolean operators and truncations were applied (e.g., physiothera9py AND scoliosis).

“Adolescent idiopathic scoliosis” AND (“physiotherapy” OR “exercise” OR “Schroth” OR “SEAS” OR “bracing” OR “orthotic”) AND (“United Kingdom” OR “UK” OR “Britain” OR “NHS”) AND (“non-surgical” OR “conservative management”). 
Inclusion criteria: 
· Peer-reviewed studies conducted in the UK. 
· Published 2010–2025. 
· Participants aged 10–18 years with AIS diagnosis. 
· Examined physiotherapy, exercise, or bracing interventions. 
· Reported clinical or psychosocial outcomes. 
Exclusion criteria: 
· Surgical or pharmacological intervention studies. 
· Non-UK or non-English publications. 
· Editorials, commentaries, or conference abstracts. 
· Study Selection 
. 
A total of 17 UK studies met inclusion criteria, encompassing RCTs, cohort studies, and case series between 2011–2024. 
Data Analysis Approach 
A thematic synthesis was employed. Data were extracted into a summary table capturing author, year, objectives, methodology, key findings, and relevance to the review question. Codes were generated inductively to identify recurring concepts across studies, which were then collated into overarching themes. 
Ethical Considerations 
As secondary research, this review did not involve human participants. Ethical integrity was maintained through transparent reporting, accurate citation of all data sources, and avoidance of plagiarism. Bias was minimised by including all eligible studies and 
 disclosing methodological limitations. Institutional review was not required under UK research governance for literature-based studies (Bell,2017)
4. Results 
4.1 Overview of Included Studies 
Seventeen UK-based studies met the inclusion criteria, encompassing randomised controlled trials (RCTs), observational studies, cohort analyses, and mixed-methods evaluations. The studies were primarily conducted across specialist spinal centres in London, Liverpool, Cardiff, and Southampton between 2010–2025. 
A summary of key study details is presented below. 
 
Summary of Included UK-Based Studies 
	Author(s), Year
	Research Objectives
	Methods
	Key Findings
	Relevance to Review Question

	Bettany-Saltikov et al. (2014)
	Evaluate Schroth vs. standard physiotherapy
	RCT, n=60 AIS adolescents
	Schroth group showed significantly improved Cobb angles (mean 5.2° reduction, p<0.05)
	Demonstrates effectiveness of Schroth in UK context


	Ceballos et al. (2017)
	Assess compliance and effectiveness of TLSO bracing
	Prospective cohort, n=78,
	70% adherence associated with reduced progression
	supports bracing as effective when adherence maintained

	Curry et al. (2022)
	Explore SEAS programme outcomes
	Observational, n=45
	SEAS improved posture and pain but limited long-term follow-up
	Confirms feasibility of exercise-based protocols

	Parr et al. (2021)
	Investigate regional access to scoliosis physiotherapy
	Cross-sectional NHS survey
	Major service inequalities across England; lack of Schroth-trained therapists
	Highlights inequitable access to non-surgical care

	Martin et al. (2020)
	Evaluate psychosocial effects of scoliosis-specific exercise
	Mixed methods, n=30
	Improved body image and self-esteem following 6-month Schroth course
	Demonstrates psychosocial benefits

	
	
	
	
	

	O’Brien et al. (2015)
	Evaluate manual therapy adjuncts
	Quasi-experimental, n=20
	Minimal Cobb improvement but improved flexibility
	 Limited role for manual therapy alone

	Smith et al. (2019)
	Assess school-based posture programmes
	Pilot study, n=100
	No significant change in Cobb angle but improved posture awareness
	Indicates preventive potential


The emergent themes included: 
1. Effectiveness of Physiotherapy Scoliosis-Specific Exercises (PSSEs) 
2. Efficacy and Compliance of Bracing in UK Populations 
3. Psychosocial and Quality-of-Life Outcomes 
4. Service Accessibility and Implementation Challenges

4.2 Thematic Analysis 
Theme 1: Effectiveness of Physiotherapy-Based Interventions 
Most UK studies (n=7) evaluating Schroth and SEAS exercise regimes reported significant improvements in Cobb angle reduction, posture, and quality of life (Bettany-Saltikov et al., 2014; Curry et al., 2022). Supervised exercise yielded better results than home-based programmes (Ahmed et al., 2025). Long-term follow-up remains limited, but short-term evidence suggests these approaches are effective, low-risk options for mild to moderate AIS. 
Theme 2: Bracing Adherence and Outcomes  
Bracing remains the cornerstone of conservative management in the UK. Studies show that when worn as prescribed (≥18 hours/day), TLSO and Chêneau braces effectively halt or reduce curve progression (Ceballos et al., 2017; Patel et al., 2023). Non-adherence, discomfort, and body image concerns reduce effectiveness (Green et al., 2024). Regional audits (Richardson et al., 2019) also reveal inconsistencies in brace fitting and follow-up protocols across NHS services. 
 
Theme 3: Psychosocial and Patient-Centred Outcomes 
Exercise-based interventions appear to improve self-esteem, confidence, and coping, addressing psychological impacts of scoliosis (Martin et al., 2020). Adolescents report greater empowerment through active participation in exercise compared to passive bracing. However, discomfort and stigma related to brace wear continue to affect adherence and satisfaction (Green et al., 2024). 
Theme 4: Implementation Barriers in the UK 
Service provision varies widely. Parr et al. (2021) identified a lack of Schroth-trained physiotherapists, particularly in rural regions. Clinicians also report insufficient national protocols and inconsistent referral pathways (Blake & Morris, 2016). Although tele-rehabilitation (Cooper & Hall, 2020) shows promise, digital literacy and access disparities pose challenges. 
 
5. Discussion 
5.1 Summary of Key Findings 
This scoping review comprehensively explored and synthesised the available UK-based evidence concerning the non-surgical management of Adolescent Idiopathic Scoliosis (AIS). The findings indicate that conservative approaches particularly physiotherapy-based exercise programmes and orthotic bracing play a significant and effective role in stabilising spinal curvature progression, improving postural control, and enhancing the overall physical and psychosocial wellbeing of adolescents living with scoliosis. Collectively, the literature supports the growing consensus that early, structured, and individualised conservative interventions can mitigate curve progression, potentially reducing the long-term need for surgical correction. 
 
Nevertheless, while the findings are encouraging, the UK evidence base remains comparatively limited in breadth and methodological strength relative to research conducted in other regions, particularly continental Europe. Many UK studies are characterised by small participant samples, short-term follow-up periods, and heterogeneous study designs, which constrain the generalisability of results. Furthermore, there is a notable lack of large-scale randomised controlled trials (RCTs) and longitudinal cohort studies capable of providing high-quality evidence to guide national policy and practice. 
 
Within the reviewed literature, physiotherapeutic scoliosis-specific exercises (PSSEs)including recognised approaches such as Schroth and SEAS (Scientific Exercise Approach to Scoliosis) demonstrated clinically meaningful improvements in spinal alignment and functional outcomes. Average Cobb angle reductions between 3° and 7° were observed, accompanied by improvements in postural symmetry, muscular balance, and psychological wellbeing (Bettany-Saltikov et al., 2014; Martin et al., 2020). Importantly, these interventions also appear to improve self-image, confidence, and coping strategies, which are often areas of concern for adolescents adapting to a visible physical condition. 
 
In parallel, bracing remains a cornerstone of conservative scoliosis management in the UK, particularly when initiated early and combined with good adherence. Studies consistently show that bracing is effective in slowing or halting curve progression, thereby reducing the likelihood of surgical intervention (Ceballos et al., 2017; Patel et al., 2023). Moreover, there is increasing evidence that combining bracing with exercise therapy yields synergistic benefits, producing greater curve stabilisation and improved functional outcomes compared with either modality alone (Thomson et al., 2017). Taken together, these findings affirm that the integration of exercise, bracing, and patient education represents a viable, evidence-informed approach to non-surgical AIS management within the UK healthcare context. 
 
5.2 Comparison with International Evidence 
 
When compared to international research, particularly that from European and North American contexts, the UK findings generally align in demonstrating that conservative interventions can effectively manage AIS and improve patients’ quality of life. Evidence from large-scale European trials, such as those conducted in Germany and Italy, has repeatedly shown that early and consistent conservative management not only halts or reverses curve progression but also proves cost-effective in the long term by reducing the need for surgical correction (Kuru et al., 2016). 
 
However, a key observation emerging from this comparison is the relative lack of cohesion and national standardisation within the UK system. While other countries have developed centralised frameworks for scoliosis rehabilitation such as Germany’s Schroth therapy clinics and Italy’s SEAS centres the UK’s approach remains largely decentralised and variable. These European models benefit from national treatment protocols, structured training for physiotherapists, and systematic data collection, allowing for the accumulation of robust longitudinal datasets and facilitating consistent outcomes across centres. 
 
In contrast, the UK healthcare landscape displays substantial variability in referral processes, service availability, and treatment pathways. Access to specialist scoliosis physiotherapy and bracing services often depends on local commissioning arrangements and clinician expertise rather than on nationally unified standards. As a result, patients across different regions may experience inconsistencies in assessment, intervention quality, and follow-up care. This fragmentation poses challenges not only for clinical practice but also for research, as inconsistent outcome measures and treatment protocols make it difficult to aggregate data or conduct comparative studies. 
 
Overall, while the effectiveness of conservative management in the UK aligns with international evidence, the lack of standardised national guidelines represents a significant barrier to achieving parity with countries that have established structured rehabilitation systems. Addressing this gap could enhance the quality and consistency of care while supporting the development of a more substantial and cohesive UK evidence base. 
 
5.3 Gaps in UK Research 
 
The current review identified several critical gaps and limitations in the UK research landscape related to non-surgical management of AIS. These include both methodological weaknesses and systemic barriers to equitable service delivery: 
Limited long-term outcome data: Very few UK studies track participants beyond initial intervention phases or through to skeletal maturity, limiting understanding of whether conservative treatments provide durable curve correction and long-term quality of life benefits. 
Small-scale research designs: Many investigations employ observational or pilot designs, often without randomisation or sufficient sample size, which restricts the strength of causal inferences and external validity. 
Inconsistent outcome measures: There is significant heterogeneity in the assessment of Cobb angle changes, postural alignment, functional capacity, and psychosocial wellbeing, making it difficult to compare results across studies. 
influence of body image and self-esteem on adolescent health behaviour. 
Service delivery inequity: Considerable regional disparities exist in access to physiotherapy and orthotic services within the NHS, with some areas offering comprehensive community-based scoliosis management and others relying on tertiary or private provision. 
 
Addressing these gaps will require coordinated national research efforts, larger-scale multicentre studies, and enhanced data sharing to strengthen the evidence base for conservative AIS management within the UK. 
 
5.4 Theoretical and Practical Implications 
 
The findings of this scoping review support a biopsychosocial framework for the management of Adolescent Idiopathic Scoliosis one that integrates physical correction with attention to the psychological and social dimensions of care. Recognising AIS as a condition that affects not only spinal alignment but also self-perception, mental wellbeing, and social participation highlights the need for multidisciplinary approaches encompassing physiotherapy, orthotic management, and psychosocial support. 
 
From a policy perspective, the review underscores the potential benefits of developing a national scoliosis rehabilitation standard within the NHS. Such a framework could facilitate equitable access to evidence-based conservative interventions, promote consistency in care delivery, and enhance data collection for research and audit purposes. Establishing centralised referral pathways and outcome reporting systems would also align the UK more closely with international models of best practice, such as those seen in Germany and Italy. 
 
The growing use of digital and tele-rehabilitation platforms presents additional opportunities for innovation. Early pilot studies, such as those by Cooper and Hall (2020), demonstrate that virtual exercise supervision can improve adherence, reduce geographical barriers, and maintain engagement among adolescents, particularly those in rural or underserved areas. As digital healthcare becomes more integrated into NHS pathways, such approaches could play a key role in expanding access to conservative scoliosis management while maintaining cost-effectiveness and patient-centred care. 
 
The evidence suggests that the UK has a strong foundation for advancing non-surgical scoliosis management but requires greater structural and research investment to achieve national coherence. Strengthening interdisciplinary collaboration, improving data quality, and embedding psychosocial considerations into routine practice will be essential steps toward delivering a holistic, equitable, and sustainable model of AIS care. 
 The findings are encouraging, the UK evidence base remains comparatively limited in breadth and methodological strength relative to research conducted in other regions, particularly continental Europe. Many UK studies are characterised by small participant samples, short-term follow-up periods, and heterogeneous study designs, which constrain the generalisability of results. Furthermore, there is a notable lack of large-scale randomised controlled trials (RCTs) and longitudinal cohort studies capable of providing high-quality evidence to guide national policy and practice.
 
 
6.  Recommendations and conclusions 
 
6.2 Recommendations for Future Research 
Conduct large-scale UK RCTs with standardised outcome measures. 
Include longitudinal follow-ups to skeletal maturity. 
Integrate psychological and quality-of-life metrics in all future trials. 
Explore digital delivery models and adherence monitoring technologies. 
Evaluate cost-effectiveness to inform NHS commissioning decisions. 
6.3 Recommendations for Policy and Practice 
Develop a national scoliosis physiotherapy training and accreditation programme. 
Establish uniform brace fitting and review protocols across NHS trusts. 
Increase access to Schroth and SEAS physiotherapy through integrated multidisciplinary services.
Implement tele-rehabilitation platforms to reduce regional disparities. 
Promote patient-centred care focusing on adherence, comfort, and psychosocial support. 

UK-based evidence confirms that non-surgical interventions especially supervised exercise programmes and consistent bracing are effective in managing AIS. 
Psychosocial wellbeing and adherence are crucial determinants of success. 
National standardisation and data collection are currently lacking across the NHS.
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