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ABSTRACT 

	Chronic pain presents a complex challenge in clinical practice, requiring multidimensional management strategies that transcend traditional biomedical interventions. This narrative review synthesizes current evidence on the roles of pain education, self-efficacy, and ergonomic advice in improving outcomes for common chronic pain conditions such as low back pain, neck pain, fibromyalgia, osteoarthritis, and chronic headaches. The review highlights the biopsychosocial model as a framework guiding integrated interventions, summarizes meta-analytic findings on pain neuroscience education, and discusses psychological and ergonomic approaches that foster patient self-management and functional recovery. Emphasis is placed on multimodal strategies combining education, exercise, behavioral therapies, and workplace modifications. Key barriers and facilitators for implementation in clinical and occupational settings are identified. The evidence suggests that comprehensive interventions addressing knowledge, self-efficacy, and ergonomics result in superior patient-centered outcomes and quality of life improvements for individuals with chronic pain.
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1. INTRODUCTION
Chronic pain represents a significant global public health burden, affecting millions of individuals and resulting in substantial healthcare costs and work-related disability(Loisel et al., 2001). Unlike acute pain, which serves as a protective mechanism, chronic pain often persists beyond the healing process and becomes a complex biopsychosocial condition. Traditional biomedical approaches focusing solely on tissue pathology have demonstrated limited efficacy in managing chronic musculoskeletal pain (CMP) (Elbers et al., 2018; Martinez-Calderon et al., 2020). Contemporary evidence increasingly supports the integration of pain education, self-efficacy enhancement, and ergonomic interventions as cornerstones of comprehensive chronic pain management (Chowdhury et al., 2021). The aim of this narrative review is to critically synthesize and evaluate current evidence on non-pharmacological management strategies for chronic musculoskeletal pain within physiotherapy practice. Specifically, it focuses on pain education, enhancement of patient self-efficacy, and ergonomic interventions as key approaches to improve pain outcomes and functional recovery. This review highlights recent research developments, compares efficacy among these modalities, and provides a consolidated resource to inform clinical decision-making and guide future research in physiotherapy-led pain management.
A comprehensive narrative review was conducted following rigorous methodological standards appropriate for high-impact physiotherapy journals. A systematic literature search was performed across PubMed/MEDLINE, Scopus, and CINAHL databases, covering publications from January 2013 to September 2025 to include the most current evidence. Inclusion criteria were limited to peer-reviewed original research and systematic reviews published in English that addressed non-pharmacological interventions—specifically pain education, self-efficacy enhancement, and ergonomic strategies—applied to chronic musculoskeletal pain conditions relevant to physiotherapy practice. Studies focusing exclusively on pharmacological interventions, animal models, or without clear patient-centered outcomes were excluded. Articles were screened independently by two reviewers to ensure relevance and methodological quality. Extracted data included study objectives, design, sample characteristics, intervention details, outcome measures, and key findings. To synthesize evidence coherently, a detailed tabulated summary was created, presenting included studies in chronological order with emphasis on aims and significant outcomes. This approach ensures transparency, reproducibility, and alignment with the evidence synthesis expectations of premier physiotherapy journals.
2. THE BIOPSYCHOSOCIAL MODEL AND CHRONIC PAIN MANAGEMENT
The biopsychosocial model, first conceptualized by Engel in 1977, provides a comprehensive framework for understanding chronic pain as a complex interaction of biological, psychological, and social factors(Nielson & Weir, 2001). Rather than conceptualizing pain as a one-to-one relationship between tissue damage and the pain experience—a notion that has dominated pain science for centuries—the biopsychosocial approach recognizes that pain perception is modulated by numerous psychosocial variables including beliefs, emotions, behaviors, and environmental factors. This shift in understanding is particularly relevant to chronic musculoskeletal pain, where structural pathology often cannot adequately explain symptom severity or functional limitation.(Van Dijk et al., 2023)
The importance of adopting a biopsychosocial approach in chronic pain management cannot be overstated. A comprehensive biopsychosocial assessment should evaluate multiple dimensions including pain characteristics, somatic and medical factors, cognitive factors (such as pain-related beliefs and catastrophizing), emotional factors (including anxiety and depression), behavioral factors (such as activity patterns and coping strategies), social factors (including work issues and family circumstances), and motivation for change (Bevers et al., 2016). This multidimensional assessment provides the foundation for tailored, evidence-based interventions that address the predominant mechanisms perpetuating the chronic pain experience.
3. PAIN NEUROSCIENCE EDUCATION: MECHANISMS AND EFFECTIVENESS
Pain neuroscience education (PNE) represents a paradigm shift in patient education for chronic pain, moving away from traditional anatomical and pathoanatomical models toward an understanding of the neurobiological mechanisms underlying pain perception. PNE teaches patients about the physiology of pain, including concepts such as peripheral sensitization, central sensitization, allodynia, neuroplasticity, and the role of the nervous system in pain modulation(Louw et al., 2017).  Importantly, PNE emphasizes that pain is not directly caused by tissue damage; rather, it is an output of the brain that interprets signals from the body as a protective mechanism in response to perceived threat, even when no actual tissue danger exists (Nijs et al., 2020).

3.1 Effectiveness of Pain Neuroscience Education
“Recent systematic reviews and meta-analyses provide compelling evidence for the effectiveness of PNE in managing chronic pain conditions. A 2025 systematic review and meta-analysis by Sánchez-Robalino and colleagues evaluated 19 studies examining the effectiveness of PNE combined with physical therapy interventions”.(Sánchez-Robalino et al., 2025) The findings demonstrated significant reductions in pain intensity, with mean pain scores decreasing from 5.89 (pre-intervention) to 3.03 (post-intervention). Furthermore, this review found striking decreases in disability scores, from a mean of 56.67 at baseline to 12.51 post-intervention. Beyond these physical improvements, PNE combined with rehabilitation also enhanced key psychological variables—such as kinesiophobia and pain-related beliefs—which are essential for promoting treatment adherence and sustaining long-term benefits.

“A 2023 systematic review by Lepri and colleagues examining PNE in patients with central sensitization demonstrated that PNE is effective in improving pain, disability, and psychosocial factors in patients with fibromyalgia, chronic low back pain (particularly when associated with other therapeutic approaches), chronic fatigue syndrome, and chronic spinal pain” (Lepri et al., 2023). “The review noted that PNE appears to be more effective when delivered in one-to-one oral sessions and when combined with reinforcement elements and other therapeutic approaches. A 2025 systematic review and meta-analysis by Tatikola and colleagues specifically examined PNE combined with physical therapy (PNE+) in patients with different mechanisms of chronic pain” (Tatikola et al., 2024). The results demonstrated that PNE+ was effective in reducing pain intensity on both the Visual Analogue Scale (VAS: SMD -0.70, 95% CI -1.26 to -0.14) and Numerical Pain Rating Scale (NPRS: SMD -1.71, 95% CI -2.34 to -1.08), and was particularly effective in reducing kinesiophobia (Tampa Scale of Kinesiophobia: SMD -5.29, 95% CI -7.33 to -3.25) and catastrophizing (Pain Catastrophizing Scale: -3.82, 95% CI -6.44 to -1.21).
3.2 Pain Neuroscience Education Plus Physical Interventions
The integration of PNE with therapeutic exercise appears to produce synergistic benefits. A systematic review by Bonatesta and colleagues (2022) examining pain science education plus exercise therapy in chronic nonspecific spinal pain found moderate to large differences for the combined intervention compared to exercise therapy alone, with number needed to treat (NNT) values ranging from 4 to 6 for pain, disability, catastrophizing, and kinesiophobia outcomes (Bonatesta et al., 2021). This means that 1 in every 4 to 6 patients treated could achieve additional benefit from the combined intervention compared to exercise therapy alone.
The mechanisms by which PNE enhances outcomes likely relate to its effects on reducing fear-avoidance behaviors, pain catastrophizing, and enhancing patient autonomy and self-management capacity. By teaching patients that pain is not equivalent to harm, and that the nervous system can be "desensitized" through graded exposure to movement and activity, PNE addresses maladaptive cognitions that often perpetuate disability in chronic pain conditions.
4. SELF-EFFICACY IN CHRONIC PAIN MANAGEMENT
Self-efficacy, defined as an individual's belief in their capacity to execute behaviors necessary to produce specific outcomes, has emerged as a critical variable in chronic pain outcomes.(Mann et al., 2013) Self-efficacy specifically related to pain (pain self-efficacy) refers to the patient's confidence in their ability to manage pain, control symptoms, and engage in activities despite pain.
4.1 Pain Self-Efficacy and Treatment Outcomes
“A 2022 study by Edmond and colleagues examining 282 subjects with chronic low back pain managed by McKenzie-credentialed physiotherapists revealed important findings regarding self-efficacy and pain outcomes” (Edmond et al., 2022). While self-efficacy was correlated with function and pain at intake, intake self-efficacy was not associated with function or pain outcomes during treatment. However, self-efficacy increased during treatment, and increases in self-efficacy were strongly associated with improvements in function and pain at discharge. These findings suggest that specific interventions are necessary to improve self-efficacy beyond baseline levels, and that changes in self-efficacy during treatment are more predictive of favorable outcomes than baseline self-efficacy measures.
“A meta-analysis by Martinez-Calderon and colleagues (2020) examining interventions that enhance pain self-efficacy in people with chronic musculoskeletal pain found small effects of multicomponent interventions (SMD 0.35; 95% CI 0.20-0.51), psychological therapies (SMD 0.32; 95% CI 0.09-0.55), and exercise interventions (SMD 0.24; 95% CI 0.09-0.39) on improving pain self-efficacy at 0-to-3-month follow-up” (Martinez-Calderon et al., 2020). At 4-to-6-month and 7-to-12-month follow-ups, exercise and multicomponent interventions continued to improve pain self-efficacy with small effects, while no interventions enhanced pain self-efficacy at follow-ups longer than 1 year.
4.2 Self-Efficacy in Specific Chronic Pain Conditions
“In fibromyalgia, self-efficacy has been identified as a crucial variable for reducing sedentarism and promoting physical activity. A study by Lavín-Pérez and colleagues (2023) of 123 women with fibromyalgia found that self-efficacy for light or moderate physical activity was directly related to light, moderate, and vigorous physical activity levels, and was inversely related to sedentary time” (Lavín-Pérez et al., 2023). “Importantly, self-efficacy for walking and light physical activity appeared more relevant than self-efficacy for moderate and vigorous physical activity in achieving higher levels of physical activity. Furthermore, in a study by Catala and colleagues (2022) examining women with fibromyalgia, self-efficacy and commitment to physical exercise mediated the relationship between pain intensity and walking behavior, with self-efficacy being an essential variable for performance of commitment to physical exercise” (Catala et al., 2021).
“In chronic tension-type headaches, a study by de la Flor et al. (2022) demonstrated that lower self-efficacy and higher anxiety sensitivity were associated with greater headache impact, with significant negative correlations observed between pain self-efficacy domains (pain management and coping with symptoms) and headache impact test scores”(González De La Flor et al., 2022). Physical activity levels showed positive correlations with physical function self-efficacy, suggesting that increasing physical activity through self-efficacy enhancement may have indirect benefits for managing headaches.
5. PAIN CATASTROPHIZING AND ITS MANAGEMENT
Pain catastrophizing is conceptualized as a negative cognitive-affective response to anticipated or actual pain, characterized by the magnification of pain sensations, rumination about pain, and feelings of helplessness regarding pain management. Pain catastrophizing has been strongly associated with increased pain intensity, disability, anxiety, and poor treatment outcomes.(Drahovzal et al., 2006)
5.1 Mechanisms of Pain Catastrophizing
Pain catastrophizing appears to be associated with multiple CNS mechanisms, including altered pain modulation, central sensitization, enhanced temporal summation of pain, and aberrant hypothalamic-pituitary-adrenal (HPA) axis activity (Simic et al., 2024). “Importantly, some evidence suggests that pain catastrophizing might be associated with diminished endogenous inhibition of pain coupled with central sensitization - potential CNS mechanisms that help explain the association between catastrophizing and the development, maintenance, and aggravation of persistent pain”(Ellingson et al., 2018).
5.2 Reducing Pain Catastrophizing through Education and Psychological Interventions
Both pain neuroscience education and psychological interventions have demonstrated effectiveness in reducing pain catastrophizing. In a study by Rim and colleagues (2022) examining the efficacy of combining therapeutic patient education (TPE) with rehabilitation in chronic low back pain, the results demonstrated that patients receiving TPE plus rehabilitation showed significant reductions in fear-avoidance beliefs, kinesiophobia, and pain-related false beliefs compared to rehabilitation alone(Rim et al., 2022). The authors concluded that therapeutic patient education combined with rehabilitation improved function and reduced fear, false beliefs, and kinesiophobia of movement in patients with CLBP.
A 2025 systematic review by Tsiarleston and colleagues examining multimodal intervention protocols noted that multimodal approaches including pain neuroscience education, physical exercise, behavior change strategies, and mindfulness-based stress reduction (MBSR) have shown superiority over unimodal approaches in reducing catastrophism, kinesiophobia, disability, and improving quality of life in individuals with chronic primary low back pain(Tsiarleston et al., 2024).
6. PAIN EDUCATION IN SPECIFIC CHRONIC PAIN CONDITIONS
6.1 Chronic Low Back Pain
Chronic low back pain represents the most common cause of disability among working-age individuals globally. The prevalence of CLBP is approximately 4-10% of the general population, with significant socioeconomic burden (Meucci et al., 2015). “A 2024 randomized controlled trial by Sidiq and colleagues evaluating 92 participants with CLBP randomly assigned to either standard physiotherapy care with a pain education program or control group demonstrated that the pain education intervention led to significant reductions in disability (mean difference 8.2, p < 0.001, effect size Cohen's d = 0.75), pain intensity (mean difference 3.5, p < 0.001, effect size Cohen's d = 0.82), and improved well-being (mean difference 13.7, p < 0.001, effect size Cohen's d = 0.58) compared to standard care alone”.(Sidiq et al., 2024)
A systematic review by Valenza-Peña and colleagues (2023) examining self-care education programs for chronic low back pain included 20 randomized controlled trials and found significant improvements in pain, disability, kinesiophobia, and catastrophization when self-care education interventions were delivered (Valenza-Peña et al., 2023). The most frequently used components included addressing physical and psychological symptoms and engaging in self-care strategies, with behavioral and pain neuroscience education being the most commonly utilized approaches. The duration of interventions typically ranged from 4 to 12 weeks, with studies showing that interventions of 8 weeks or less demonstrated better immediate effects on pain.
6.2 Chronic Neck Pain
Chronic neck pain affects approximately 25-50% of the general population at some point, with significant impacts on quality of life and work productivity (Valenza-Peña et al., 2023). “A health education program (HEP) with a biopsychosocial approach designed for chronic neck pain patients consisted of five educational sessions lasting 90-120 minutes delivered every other day, with cognitive, emotional, and physical dimensions addressed in all sessions, with particular attention to psychosocial factors. The program emphasized emotional management (especially stress management), engagement in physical and recreational exercises, and return to social activities”.(Tomás-Rodríguez et al., 2024)
“A systematic review and meta-analysis by Valenza-Peña and colleagues (2023) examining self-care education programs for chronic neck pain found that self-care education interventions significantly improved pain, psychological pain-related variables (including kinesiophobia and catastrophization), and disability in patients with CNP” (Valenza-Peña et al., 2023). The most frequently used intervention components were addressing physical and psychological symptoms and engaging in self-care strategies. Individual and supervised modalities were the most frequently employed delivery methods, with intervention durations ranging from three sessions to six months.
Importantly, evidence-based interventions for neck pain emphasize the role of education in addressing unhelpful pain-related beliefs, fear avoidance, and catastrophic thinking. Education for neck pain should include information about the nature of the condition (emphasizing the absence of serious pathology when applicable), the favorable course of recovery, information about coping strategies, and pain neurophysiology education that can be effective in changing pain behaviors.
6.3 Fibromyalgia Syndrome
Fibromyalgia represents a chronic widespread pain condition characterized by central sensitization, with an estimated prevalence of 1-4% of the general population, predominantly affecting women. The condition is characterized by widespread musculoskeletal pain, fatigue, sleep disturbance, and various psychosocial difficulties. Self-efficacy has been identified as particularly important in fibromyalgia management, as the condition requires substantial self-management capacity.(Alok et al., 2014)
Research examining the relationship between self-efficacy and pain behavior in fibromyalgia has demonstrated that self-efficacy for function, pain, and other symptoms predicted pain behavior even after controlling for disease severity and age. Furthermore, in studies examining women with fibromyalgia, self-efficacy was directly related to physical activity engagement and was inversely related to sedentary time, with self-efficacy for light physical activity being particularly important for achieving activity goals (López-Roig et al., 2021).
6.4 Osteoarthritis
Osteoarthritis, particularly of the knee, hip, and hand, represents the most common form of arthritis globally, with increasing prevalence in aging populations. Unlike acute inflammatory conditions, osteoarthritis is characterized by progressive cartilage degeneration, joint space narrowing, and in severe cases, bone-on-bone contact.
“A comprehensive systematic review by Kroon and colleagues (2014) examining self-management education programs for osteoarthritis found that self-management education programs may slightly improve self-management skills, pain, and function but may not improve active engagement in life, osteoarthritis symptoms overall, quality of life, or dropout rates compared to usual care”(Kroon et al., 2014). However, the review noted that self-management education programs were not more effective than provision of information alone or other interventions such as exercise, physiotherapy, social support, or acupuncture. These findings suggest that while patient education is an important component of osteoarthritis management, it appears to be most effective when combined with other interventions, particularly exercise and physiotherapy.
Despite these findings, self-management remains an important approach in osteoarthritis management. A resource document on self-management for knee osteoarthritis notes that self-management has been shown to have positive effects on lives of those with knee pain, increasing confidence in managing health and symptoms, and significantly improving knee function, pain, stiffness, and quality of life. Self-management tools include exercise and physical activity, pacing and activity modification, healthy eating, weight management, and appropriate pain medication use.(Siddiq et al., 2022)
6.5 Chronic Headaches
Chronic headache disorders, including chronic migraine and chronic tension-type headache, represent the second leading cause of years lived with disability globally. A pragmatic randomized controlled trial by Underwood and colleagues (2023) examining a group educational and supportive self-management program for 736 participants with chronic migraine or chronic tension-type headache found no significant between-group differences in headache-related quality of life at 12 months, with only 81% of participants completing the primary outcome assessment(Underwood et al., 2022). Notably, the Chronic Headache Education and Self-management Study (CHESS) intervention generated incremental adjusted costs of £268 (USD$383) with an incremental cost-effectiveness ratio of £8,617 per Quality-Adjusted Life Year (QALY) gained, providing Class III evidence that a brief group education and self-management program does not increase the probability of improvement in headache-related quality of life (Ellard et al., 2023).
However, a post-hoc analysis of the CHESS trial data by Hee and colleagues (2024) revealed that while baseline pain self-efficacy did not predict or moderate outcomes, changes in pain self-efficacy from baseline to 4 months mediated improvements in headache impact test scores at 8- and 12-month follow-up and all components of chronic headache quality of life(Hee et al., 2024). This suggests that interventions targeting pain self-efficacy specifically may have greater benefits than general education and self-management programs for chronic headache.
7. ERGONOMIC INTERVENTIONS IN CHRONIC PAIN MANAGEMENT
Ergonomics, defined as the fitting of a job to a person, represents a critical component of chronic pain prevention and management, particularly in occupational settings. Ergonomic interventions aim to reduce physical strain to the musculoskeletal system, thereby decreasing the risk of musculoskeletal disorders (MSDs) and reducing pain in individuals with existing chronic pain conditions.
7.1 Effectiveness of Ergonomic Interventions
A systematic review by Driessen and colleagues (2010) examining randomized controlled trials on the effectiveness of ergonomic interventions for preventing or reducing low back pain and neck pain among workers found low to moderate quality evidence that physical and organizational ergonomic interventions were not more effective than no ergonomic intervention on short and long-term low back pain and neck pain incidence, prevalence, or short-term intensity (Driessen et al., 2010). However, low-quality evidence suggested that specific physical ergonomic interventions (such as curved or flat seat pan chairs and arm boards) were significantly more effective for reducing neck pain intensity in the short term and long term.
A more recent Cochrane systematic review by Hoe and colleagues (2018) on ergonomic interventions for preventing work-related musculoskeletal disorders of the upper limb and neck among office workers found that physical ergonomic interventions, such as using an arm support with a computer mouse based on neutral posture, may reduce work-related MSDs among office workers(Hoe et al., 2018). However, the review noted uncertainty regarding the effectiveness of other physical, organizational, and cognitive ergonomic interventions, emphasizing the need for high-quality research in this area.
Despite mixed evidence regarding pure ergonomic interventions for prevention, a study by Mehrparvar and colleagues (2014) comparing the effect of ergonomic modifications versus workplace exercises on musculoskeletal pain in office workers found that both interventions significantly reduced musculoskeletal complaints, with exercise being particularly effective for low back pain(Mehrparvar et al., 2014). This suggests that combining ergonomic modifications with active interventions may be more effective than ergonomics alone.
7.2 Ergonomic Modifications for Specific Conditions

A case study examining the integration of ergonomic adjustments with conventional physiotherapy in a 30-year-old dentist with chronic low back pain demonstrated substantial clinical improvements (Zangmo, 2024). After four weeks of combined ergonomic adjustment and physiotherapy, pain intensity decreased from 7/10 to 3/10, and functional status (measured by Oswestry Disability Index) improved from 44% (severe disability) to 16% (mild disability). The integrated approach included both workstation ergonomic modifications and therapeutic interventions, highlighting the potential benefits of multimodal approaches that combine ergonomics with active rehabilitation.
[bookmark: _GoBack]“A study by Isaramalai and colleagues (2018) examining integrating participatory ergonomic management (PEM) in non-weight-bearing exercise (NWE) and progressive resistance exercise (PRE) for aged rubber farmers with knee osteoarthritis demonstrated that the effect of integrating PEM with exercise could improve self-care and functional ability compared to booster educational information alone” (Isaramalai et al., 2018). The participatory ergonomic approach, which included job hazard analysis, health education sessions on ergonomic management, mutual goal setting, and home visitation for guidance and support, resulted in significant improvements in self-care behaviors and functional capacity over an 8-week period.
7.3 Ergonomic Assessment and Workplace Modifications
A comprehensive ergonomic process includes providing management support, involving workers in decision-making and problem-solving, providing training on ergonomic principles and practices, identifying ergonomic problems before they result in MSDs, encouraging early reporting of symptoms, implementing solutions to control hazards, and evaluating progress toward established goals. Key areas in an ergonomic assessment include seating posture and lumbar support, desk and monitor positioning, keyboard and mouse ergonomics, lighting and screen glare reduction, and encouraging movement and regular breaks.(Sohrabi & Babamiri, 2021)
For office workers specifically, important ergonomic modifications include ensuring monitor positioning at eye level to prevent neck strain, selecting chairs with lumbar support and adjustable height, maintaining proper posture with shoulders relaxed and back supported, and taking breaks every 30 minutes to prevent muscle stiffness and promote circulation. Additional ergonomic accessories such as monitor stands, keyboard wrist rests, and adjustable armrests can significantly improve posture and reduce strain.
For workers with neck pain specifically, ergonomic modifications include monitor height adjustment to prevent strain from looking up or down, chair adjustment for proper lumbar support and knee positioning, maintenance of upright posture with relaxed shoulders, and regular breaks for movement and stretching. The connection between posture, neck pain, and headaches is particularly important, as poor posture places excess pressure on the cervical spine and forces neck muscles to overwork to support the head (which typically weighs 5-6 kg), resulting in muscle tightness and inflammation that can trigger tension-type or cervicogenic headaches (Madsen et al., 2017; Smith et al., 2009).
8. INTEGRATION OF PAIN EDUCATION, SELF-EFFICACY, AND ERGONOMICS: MULTIMODAL APPROACHES
8.1 Comprehensive Biopsychosocial Rehabilitation Programs
Evidence increasingly supports the superiority of multimodal approaches that integrate pain education, self-efficacy enhancement, ergonomic modifications, exercise, and psychological interventions over unimodal approaches. A 2025 study by Tsiarleston and colleagues describes a multimodal intervention protocol including supervised physical exercise, mindfulness-based stress reduction (MBSR), behavior change strategies, and pain neuroscience education, with findings indicating that such comprehensive approaches are recommended as first-line treatment for chronic primary low back pain to improve quality of life, reduce pain and catastrophism, and reduce kinesiophobia and disability (Tsiarleston et al., 2024).
A group-based rehabilitation program (MyBack program) combining patient education with multimodal group exercises demonstrated substantial clinical benefits. Approximately three-quarters of patients reported relevant reductions in pain intensity (78%), catastrophic thinking (78%), functional disability (74%), and fear of movement and work-related activities (74%) following the 8-week program(Martins et al., 2022). The responder rate of 78-80% for pain and disability appears relatively high compared to many other interventions, possibly due to the high diversity of exercises, capacity to adapt rehabilitation to individual needs and capacities, appropriate balance between education and exercise, and group effects that enhance compliance.

8.2 Barriers and Facilitators to Implementation
While the evidence for pain education, self-efficacy enhancement, and ergonomic interventions is substantial, successful implementation requires attention to patient-related barriers and facilitators. A systematic review by Dickson and colleagues (2024) identified multiple barriers to the implementation of high-value physiotherapy (HVP), including cost and patient perception of treatment efficacy, patient beliefs about consequences and their own capability, the nature of patient-clinician interactions, and perceived treatment efficacy(Dickson et al., 2023).
Facilitators identified in the literature include encouragement from healthcare providers, improvement of comorbid conditions such as depression, support from family and friends, and provision of a menu of different self-management strategies(Bair et al., 2009; Novak et al., 2013; O’Shea et al., 2022). Importantly, therapeutic alliance—characterized by empathy, rapport, collaboration, and trust—has been identified as central to the delivery of multimodal pain management and has been shown to contribute to both active patient engagement and improved pain-related outcomes(Kinney et al., 2018; Lawford et al., 2021).
Barriers to chronic pain self-management identified by Bair and colleagues (2009) included lack of support from friends and family, limited resources (transportation, financial), comorbid depression, ineffectiveness of pain-relief strategies, time constraints, avoidance of activity due to fear of pain exacerbation, lack of tailoring strategies to personal needs, difficulty maintaining strategies after intervention completion, physical limitations, and difficult patient-physician interactions(Bair et al., 2009). Facilitators included encouragement from nurse care managers, improvement of depression through treatment, supportive family and friends, and provision of multiple self-management strategy options (Bair et al., 2009; Koch et al., 2014; O’Shea et al., 2022).
8.3 Specific Mechanisms: Central Sensitization and Pain Neuroplasticity
Many chronic pain conditions share the common mechanism of central sensitization—a state of heightened responsiveness of the nervous system to painful and non-painful stimuli. Central sensitization involves amplification of pain signal processing in the central nervous system, resulting in pain that is disproportionate to the degree of peripheral input or tissue damage (Volcheck et al., 2023). Pain neuroscience education specifically addresses this mechanism by teaching patients about nervous system sensitization, neuroplasticity, and the potential for "desensitization" through graded exposure to movement and activity.
The integration of pain neuroscience education with manual therapy and rehabilitation has been proposed as a clinically effective approach for treating central sensitization(Louw et al., 2017). By using a model of sensitization (incorporating innocuous, noxious, and allodynia states), clinicians can use PNE in a manual therapy context, especially in treating patients with hypervigilant nervous systems. This approach recognizes that PNE can be effectively combined with hands-on interventions, contrary to the sometimes polarized view that PNE represents a "hands-off" approach to chronic pain management(Lepri et al., 2023; Louw et al., 2017; Manfuku et al., 2021; Tomás-Rodríguez et al., 2024).
8.4 Cognitive Behavioral Therapy and Fear Reduction
Cognitive behavioral therapy (CBT) has been empirically validated to significantly reduce kinesiophobia levels in patients with chronic low back pain and other chronic pain conditions. A 2025 meta-analysis examining CBT's efficacy for kinesiophobia management reviewed eight randomized controlled trials with 938 participants and found that CBT exhibits significant efficacy in reducing kinesiophobia, with two studies classified as low-risk and six as moderate-risk for bias (Zhu et al., 2025). The psychological intervention based on CBT encourages patients to confront adverse experiences associated with their condition and reconstructs their cognition through various approaches to address underlying issues. This process effectively reduces avoidance and submission behaviors, ultimately lowering patients' kinesiophobia levels (Liu et al., 2024).
The combination of education with cognitive-behavioral approaches appears particularly effective. Pain neuroscience education combined with graded exposure to movement and activity addresses both the cognitive factors (pain-related beliefs and fear) and behavioral factors (avoidance and limitation) that perpetuate chronic pain conditions(Blickenstaff & Pearson, 2016; Lin et al., 2023; Nijs et al., 2020; Tomás-Rodríguez et al., 2024).
9.  CLINICAL IMPLEMENTATION AND PATIENT CONSIDERATIONS

9.1 Patient Education Strategies
Effective patient education in chronic pain management requires attention to multiple factors that influence learning and behavior change. Assessment of the patient's symptoms should be person-centered and follow the biopsychosocial approach. Understanding what a patient believes about the causes or consequences of pain allows clinicians to better inform the patient and correct any misinformation. However, these conversations must be conducted with respect to earn the patient's trust and engagement.
Important considerations in patient education include ensuring consistency of information across healthcare providers, addressing lifestyle factors (stress, sleep, physical activity, nutrition), considering cultural factors and socioeconomic barriers, and adapting education content to the patient's literacy level and learning preferences(Bevers et al., 2016; Kovačević et al., 2024; Nijs et al., 2020). The format and content of patient education material should be appropriate and culturally sensitive for the target audience, with consideration for language, beliefs, experiences, and values.
9.2 Self-Efficacy Enhancement Strategies
Clinicians can enhance pain self-efficacy beliefs by facilitating mastery of experience, vicarious experience, verbal persuasion, and education about body response to pain. Mastery of experience involves having patients successfully engage in activities they feared or avoided, providing direct evidence that pain does not equal harm(Capa‐Aydin et al., 2018). Vicarious experience can be facilitated through interaction with others who have successfully managed similar pain conditions. Verbal persuasion involves clinician encouragement and positive feedback about patients' abilities to manage their condition. Education about how the body responds to pain, stress, and movement helps patients develop more adaptive pain interpretations(Kongsted et al., 2021).
The McKenzie approach to low back pain, which emphasizes patient self-management, has been associated with improvements in self-efficacy during treatment(Alhakami et al., 2019). Additionally, structured exercise programs with education components have been shown to increase self-efficacy for physical activity and pain management, particularly when programs are delivered over adequate duration and with appropriate reinforcement(Fernández-Rodríguez et al., 2022; Tikhile & Patil, 2024).
9.3 Ergonomic Implementation in Clinical Settings
Implementation of ergonomic principles in clinical settings requires a systematic approach including identification of ergonomic risk factors, provision of ergonomic training to patients and workers, involvement of patients in solution development and implementation, and regular evaluation of effectiveness(Heidarimoghadam et al., 2020; Rasmussen et al., 2020; Van Eerd et al., 2010). A participatory ergonomic approach, where patients and workers are directly involved in assessing their specific situations and developing solutions tailored to their needs, has been shown to enhance effectiveness.
For individuals with chronic pain, ergonomic assessments should consider the specific demands of their work and activity roles, individual anthropometric characteristics, pain patterns, and functional limitations(Baklouti et al., 2024; Kamala et al., 2024; Tee et al., 2017). Home-based ergonomic assessment and modification may be particularly important for individuals working from home or spending significant time in home environments.
10. LIMITATIONS OF CURRENT EVIDENCE AND FUTURE DIRECTIONS
Despite the substantial body of evidence supporting pain education, self-efficacy enhancement, and ergonomic interventions, several limitations and gaps remain in the literature. First, many studies examining ergonomic interventions have focused on prevention in occupational settings rather than on treatment of existing chronic pain conditions. Second, while multimodal interventions appear superior to unimodal approaches, the optimal combination and intensity of components remain unclear, and more research is needed to determine the individual contribution of each intervention modality.
Third, barriers to implementation of these evidence-based approaches remain substantial, particularly related to cost, resource limitations, and patient expectations about treatment modalities. Fourth, long-term effectiveness of these interventions remains less well-established, with many studies showing short-term benefits that may not be maintained at longer follow-up periods. Fifth, the heterogeneity among studies examining pain neuroscience education—attributable to differences in sociocultural and methodological characteristics—suggests the need for cautious interpretation of results and for standardized intervention protocols.

Future research should prioritize the development and testing of standardized, protocol-driven multimodal interventions that clearly specify components, dosage, and delivery methods. Studies should include longer follow-up periods to determine maintenance of effects and should examine mechanisms of action more thoroughly. Additionally, research should examine which patients are most likely to benefit from specific interventions and whether patient characteristics can predict treatment response. Finally, implementation science approaches should be employed to identify and address barriers to the translation of evidence-based interventions into clinical practice.

11.  Conclusion

Chronic pain represents a complex biopsychosocial phenomenon that requires comprehensive, multimodal management approaches. The current evidence demonstrates that pain neuroscience education, self-efficacy enhancement strategies, and ergonomic interventions, when implemented in integrated, tailored approaches, can produce substantial improvements in pain, disability, quality of life, and psychological well-being. Pain neuroscience education helps patients understand that pain is not equivalent to harm and that nervous system sensitization can be reversed through graded activity and movement. Self-efficacy enhancement addresses patient confidence in their ability to manage pain and engage in meaningful activities. Ergonomic modifications reduce physical strain and biomechanical stress, preventing pain escalation or facilitating recovery.

The evidence suggests that multimodal approaches combining these interventions with exercise, psychological interventions, and occupational or rehabilitative support are superior to single-component approaches. However, successful implementation requires attention to patient-related barriers and facilitators, strong therapeutic alliance, and consistency of information across healthcare providers. Future research should focus on standardizing intervention protocols, examining long-term outcomes, identifying patient predictors of treatment response, and employing implementation science approaches to enhance translation of evidence into practice.

For healthcare professionals managing patients with chronic musculoskeletal pain conditions, integration of pain education, self-efficacy enhancement, and ergonomic advice into comprehensive biopsychosocial management represents current best practice. This approach empowers patients to take active roles in their recovery, reduces fear and avoidance behaviors, and addresses the multiple dimensions of the chronic pain experience.
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