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Abstract (144/150 words) 

 
Self-management interventions for persistent low back pain (LBP) promote the active involvement of 

the patient in managing their condition. Such interventions can be characterised as behaviour change 

interventions in that they are designed to help the patient learn and adopt a set of health behaviours 

they can use in everyday life to benefit their condition by reducing or managing their symptoms. Self-

management interventions are recommended in several key guidelines for the treatment of persistent 

LBP, but the evidence for the effectiveness of these types of interventions is inconclusive. In this article 

we discuss the existing literature within self-management interventions for persistent LBP and make 

suggestions for how research in this area can be improved, specifically addressing areas where evidence 

is currently lacking. Existing definitions of self-management are examined, and the importance of the 

choice of an underlying theory and appropriate outcome measures are discussed. 
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Introduction 

Chronic or persistent low back pain (LBP) is a condition that is characterised by long-term, persistent 

pain that interferes with work and activities of daily living, reduces the person’s quality of life, and 

increases the disease and economic burden [1,2]. There are no known cures for persistent LBP and the 

array of available passive treatments (e.g. injections, massage therapy) provide only small to moderate 

effects for pain relief and improved function (e.g. [3,4,5]). The most recent clinical guidelines developed 

by the National Institute for Clinical Excellence (NICE) promote the use of self-management 

interventions for this population to aid in the long-term management of symptoms [6].  

 

Self-management has been variably defined in the literature, with no commonly accepted or consensus 

definition for this concept [7,8,9]. For the purposes of this paper we define self-management 

interventions to be those that promote the active involvement of the patient in managing their 

condition. Typically these interventions help the patient learn and adopt a set of health behaviours they 

can use in everyday life to reduce or manage their symptoms. Importantly, self-management 

interventions are a type of behaviour change intervention. Behaviour change interventions are more 

clearly defined in the literature as ‘coordinated sets of activities designed to change specified behaviour 

patterns’ [10,11].  

 

In this article we discuss what is known about self-management interventions for persistent LBP and 

make suggestions for how research can be improved. The article addresses:  

1. Clinical effectiveness of current self-management interventions for persistent LBP; 

2. Design, conduct and evaluation of studies of self-management interventions for persistent LBP 

with respect to: (a) self-management definition; (b) use of theoretical rationale; (c) intervention 
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components; (d) choice of outcome measures; and (e) reporting of studies of self-management 

interventions. 

 

1. Clinical effectiveness of current self-management interventions for persistent LBP 

The effectiveness of self-management interventions for patients with persistent LBP has been evaluated 

within four recent systematic reviews [7,12,13,14]. Of these, two included a range of persistent 

musculoskeletal conditions such as osteoarthritis or fibromyalgia [13,14] and two included patients with 

LBP specifically [7,12]. This section provides an overview of the findings of these reviews, focusing solely 

on the results of studies that included people with persistent LBP.  

 

21 unique studies across the four reviews compared a self-management intervention with a minimal or 

no intervention control; a further 12 studies compared a self-management intervention to another 

intervention (e.g. physiotherapy, exercise, acupuncture, yoga, massage). Compared to minimal or no 

intervention, the effectiveness of self-management interventions on pain and disability at short-term 

(approximately three months post-treatment) ranged from no effect to small statistically significant 

effects. Most studies had wide confidence intervals which decreases the certainty around the actual 

effect (see Figures 1a and 1b). Only five studies assessed outcomes at a long-term (approximately 12 

month) follow-up point, reporting the same pattern of effects. Similarly, when compared with other 

interventions such as yoga or massage, general physiotherapy or exercise, the effectiveness of self-

management on pain and disability at short and long-term was uncertain [7,12]. Additionally, the 

methodological quality of most studies ranged from low to moderate. Patients and providers were never 

blinded, allocation was often not concealed, only some studies reported intention-to-treat analysis, and 

follow-up rates were commonly less than 85%. These limitations mean that effectiveness outcomes 

should be interpreted with caution. 
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From the reviews, it is clear that there is considerable heterogeneity in the self-management 

interventions with respect to aim, rationale, components, provider, mode and intensity. It appears that 

there is potential for this type of intervention to have long-term benefits for patients in outcomes of 

pain and disability. However, the differing effect estimates, combined with wide confidence intervals 

and issues with methodological quality, make it hard to interpret the findings for use in clinical practice. 

In order to have greater confidence in the effectiveness of self-management, interventions need to be 

designed and evaluated with better methodological rigour.   

 

2. Design, conduct and evaluation considerations for studies of self-management interventions 

2a. Self-management definitions  

To date, self-management has been variably defined in the literature, with no commonly accepted or 

consensus definition [7,8]. Self-management typically appears to be referred to either in terms of the 

process or content of self-management (i.e. what must be done or delivered), or in terms of the aims 

and behavioural outcomes. This lack of consensus hampers the assessment and comparison of studies, 

as it is likely that these different definitions will lead to different interventions and targets for treatment. 

Future studies should therefore consider adopting a definition which includes the aim, components and 

outcomes. As an example, we refer readers to a detailed definition by Hurley et al [9] and Toomey et al 

[14] that incorporates each of these elements based on a consolidation of existing definitions from self-

management reviews. 

 

2b. Use of theoretical rationale  

Few self-management interventions for LBP have reported developing their intervention using theory. 

For example, Keogh et al’s [15] review of behaviour change theories and techniques in group-based self-
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management interventions for persistent LBP and osteoarthritis found that only three of their 22 

included studies were classified as “theory informed”. Lack of theoretical rationale has been recognised 

as an important issue for developing effective interventions [16,17,18] and may explain some of the 

heterogeneity in the effectiveness. Interventions developed using a theoretical rationale facilitate 

understanding of how and why the intervention influenced outcomes (or not), thereby enabling 

researchers to focus on understanding mechanisms of change, and allowing theories to be empirically 

tested and ultimately improved [16,19]. There are many theories that explain behaviour in the context 

of self-management [9,10]. We provide an overview of two psychological theories, the Fear Avoidance 

Model (FAM) and Social Cognitive Theory (SCT), that are commonly used in the field of LBP research. 

Recent evidence from self-management intervention studies that have specifically targeted elements 

included in these models shows some promise (e.g. [20,21]), but more evidence is needed to provide 

strong evidence for causal links between these factors and outcomes. Several key reviews of theories 

relevant to persistent pain are available, and we refer readers to those reviews for further information 

in this area (e.g. [9,22]).  

 

2b – i Fear avoidance model 

The fear-avoidance model (FAM) states that when a person experiences pain, negative thought 

processes such as catastrophising (an exaggerated negative perception of the pain [23]) leads to fear of 

movement, and avoidance of behaviours that the person feel may cause further damage or more pain. 

This may be further exacerbated by hypervigilance to perceived threats, and leads to disuse, further 

disability and depression [24]. This becomes a cycle in which further experiences of pain lead to further 

catastrophising and avoidance [24]. In contrast, people who do not catastrophise and do not avoid 

certain behaviours are more likely to recover. In the context of self-management interventions for 

persistent LBP, this would suggest that teaching people that 1) movement will not lead to further 
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damage and 2) movement is key to improved function, will help patients achieve self-management goals 

such as reduced disability and improved physical function. There has been some criticism of the FAM, 

with longitudinal studies suggesting that the model components do not necessarily work in the order 

hypothesised [e.g. 25], but there is evidence that the individual components are important to target 

during self-management interventions. For example, targeting of fear-avoidance as part of a cognitive-

behavioural self-management intervention (the Back Skills Training (BeST) trial [26]) was found to lead 

to significant improvements in disability outcome compared to a control intervention of usual care. The 

Self-management of Osteoarthritis and Low back pain through Activity and Skills (SOLAS) intervention 

[9] also identified these constructs (among others) as being important to target in order to increase 

physical function.  

 

2b – ii Social Cognitive Theory 

Social cognitive theory (SCT) [27] states that three factors: self-efficacy; outcome expectancies (what 

people believe will be the consequences of their actions); and the person’s environment, will impact on 

their behaviour [28]. Self-efficacy, in the context of LBP self-management, suggests that people who are 

confident that they are capable of performing self-management strategies (i.e. high self-efficacy) have 

better outcomes than those who have low self-efficacy [28]. Outcome expectancies can be split into 

situation-outcome expectancies (beliefs about consequences which are not down to an individual’s 

actions) and action-outcome expectancies (beliefs about whether or not performing a particular 

behaviour will lead to a given outcome) [29]. In the context of self-management,  good outcome 

expectancies might be achieved if patients believed that a particular self-management strategy will 

actually help improve their outcomes, and having easy access to walkways and parkland (environment) 

might motivate patients to exercise outdoors. The SCT component of self-efficacy in particular has been 

found to be a strong predictor and mediator of disability and pain outcomes in LBP populations (e.g. 
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[30,31]). Bandura describes how self-efficacy can be targeted through accomplishment of new skills; 

modelling of behaviour; verbal persuasion of others; and emotional arousal [27]. 

 

2b – iii How to apply theory 

While the Medical Research Council (MRC) among others recommends the basing interventions on a 

theoretical model, it provides little information on what theories to use and how to apply them.  Michie 

and colleagues [10,32] have drawn together different theoretical models and focus on the application of 

theory in changing behaviour through a series of interacting frameworks: the COM-B (Capability, 

Opportunity, Motivation – Behaviour); the Theoretical Domains Framework (TDF); and the Behaviour 

Change Techniques (BCT) Taxonomy [10,32,33]. The COM-B components are designed to bring together 

factors necessary for Behaviour change (B in COM-B) to occur [10]. Capability (C) is defined as a person’s 

physical and psychological capacity to engage in the behaviour; Opportunity (O) as factors external to 

the individual that make the behaviour possible (such as their environment); and Motivation (M) as 

brain processes which “energise and direct” behaviour, including habits and emotional responses. The 

TDF consists of 14 domains, which make links between 36 theories of behaviour change and the 

constructs that are represented within them [32]. Examples of domains include knowledge, skills, beliefs 

about capabilities, social influences, emotion and intentions. The Behaviour Change Technique (BCT) 

Taxonomy [33] provides a list of 93 techniques that can be used to change behaviour such as 

information about outcomes, modelling, rehearsal, monitoring, feedback, and credible source. Michie et 

al [10] have linked the BCTs to each of the 14 domains in the TDF based on available evidence or expert 

consensus. The BCTs can be used as guidance for coding of all elements of a behaviour change 

intervention, so they can be properly recorded and addressed.  
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These frameworks provide researchers with a path from a broad theoretical perspective on what might 

influence a specific outcome (COM-B), to specific behaviour change components that can be included in 

an intervention (TDF), and then specific ways in which that intervention components can target the 

behaviour in order to improve the outcome of interest (BCT). This requires postulating hypothesised 

causal pathways [17,34] and also provides a guide for the development of behaviour change 

interventions. When designing an intervention, the domains most likely to be effective in changing 

behaviour have been selected from the TDF, these domains can then be linked to specific BCTs to help 

achieve the behaviour required to impact on the desired outcome. While these frameworks are 

designed for behaviour change interventions generally, they can be readily applied to self-management 

interventions, as the example in Figure 2 illustrates. 

 

2c. Self-management intervention content 

Content of self-management interventions for persistent low back pain is varied.  Common content of 

the four aforementioned systematic reviews includes pain education, activity in relation to pain, and 

specific strategies or resources to use in flare-ups. However, some interventions also included strategies 

such as goal-setting and practical exercise or problem-solving sessions, or included cognitive-

behavioural strategies such as cognitive restructuring, pacing and relaxation. Variation in content is 

possibly due to differences in the definition of self-management, where definitions that include different 

aims may likely include different strategies. Additionally, other aspects of the intervention, such as 

frequency, duration, mode of delivery and provider, varied substantially between the studies included in 

the reviews. For example, most intervention sessions were delivered face-to-face but others were either 

delivered online or via a self-help booklet. Some interventions involved a single lay-provider; others 

included interventions delivered by multiple health professionals from different disciplines. The modes 

of delivery included group sessions (n=12), individual sessions (n=5) or a combination of the two (n=3), 
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with a wide range in frequency in terms of number of sessions (1-13 sessions) and the duration of the 

intervention (over 1 to 12 weeks). It is to be expected that the wide variations in intervention content, 

frequency, duration and delivery methods likely influence the variations in effectiveness on outcome.  

 

An issue related to this is that of intervention fidelity, or the degree to which the content of these 

interventions are implemented as intended [35], both in relation to the providers and participants. 

Fidelity of treatment delivery specifically refers to the degree that intervention components and delivery 

modes/methods were implemented as intended (e.g. all components such as pain education, coping 

skills, and strategies to increase self-efficacy for physical activity were actually delivered by the 

treatment provider), whereas fidelity of treatment receipt refers to the participants actually receiving 

the intervention content and being able to understand and apply it [36].  By evaluating the fidelity of an 

intervention, results may be interpreted with respect to how well it was delivered and received, 

increasing confidence that the results were indeed due to the intervention [37,38,39]. An important 

precursor to fidelity assessment is the use of strategies to enhance or improve fidelity, such as 

producing intervention manuals or protocols for providers to improve fidelity of delivery [37,40]. 

However, fidelity of self-management interventions for persistent LBP has been poorly enhanced, 

assessed and reported to date, potentially contributing towards explaining the variability in 

effectiveness outcomes (e.g. [41,42]). We refer readers to Borrelli’s [36] framework as a guide to 

understanding the different components of fidelity within behaviour change research, and to a recent 

studies by Toomey et al [40,43] which provides an example of how to improve and assess fidelity within 

a self-management intervention for people with persistent LBP and osteoarthritis. 
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2d. The choice of outcome  

Following on from specifying a theoretical basis for a self-management intervention is the need to 

choose a relevant outcome. There are two broad categories of outcomes which are important to studies 

of self-management interventions; general clinical outcomes (e.g. pain, disability, health status) and 

behaviours specific to the aims of the intervention (e.g. physical activity, learning new coping/problem 

solving strategies, relaxation techniques). Many studies of self-management for persistent LBP include 

outcomes in the categories of clinical improvements (pain, disability) and, to a lesser degree, health 

status improvements (global improvement, satisfaction, quality of life). However, measurements of 

learning (of knowledge and self-management skills) or behaviour does not appear to be common 

practice within self-management interventions to date [12,14]. Assessing both categories of outcomes 

would appear to be beneficial, as clinical outcomes can tell us if the intervention worked and the 

behaviour outcomes can tell us how it worked [44]. We suggest that future self-management 

interventions report a logic model as presented in Figure 2 to illustrate the proposed process of how the 

intervention should change behaviour and clinical outcomes. 

 

2e. Reporting of self-management interventions 

Poor reporting is a common problem, particularly in complex interventions which include multiple 

components and techniques [45,46]. For example, in the four aforementioned reviews, under-reporting 

of intervention content and procedural information was evident in most studies of self-management for 

persistent LBP. This is problematic as without adequate intervention descriptions, replication is not 

possible. Guidance such as the Template for Intervention Description and Replication (TIDieR) [47] which 

includes 12 categories for reporting including name, why (rationale), what (materials, procedures), who 

(providers), how (modes of delivery), where (delivery location), when and how much (dose, duration), 

tailoring, modifications, and intervention fidelity, may help to enhance reporting within these 
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interventions. The specific intervention content can be reported using the BCT taxonomy to help with 

transparency and replication. This process for reporting has been used by several behaviour change 

interventions [48,49] and more recently by two study protocols describing trials of self-management 

interventions for persistent musculoskeletal pain including LBP; SOLAS [9] and COPERS [50]. 

 

Conclusion 

We aimed to give an overview and suggest recommendations for the clinical effectiveness of current 

self-management interventions for persistent LBP, and the design, conduct and evaluation of these 

interventions in this population. The results of four systematic reviews of clinical effectiveness suggest 

that while self-management interventions may be of benefit, there are a number of inconsistencies 

which preclude strong recommendations. The article highlights several possible reasons for these 

inconsistencies and ways in which they could be improved, i.e. use of a consistent, inclusive definition of 

self-management; clearly stating the components included in the self-management intervention, 

including the mode, mechanism and fidelity of delivery; basing the intervention on a theoretical 

rationale which allows clear hypotheses to be developed as to how the intervention should work; the 

inclusion of both clinical and behaviour change outcomes; and clear reporting of the intervention to aid 

transparency and replication. 
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Summary (240/250 words) 

Self-management interventions are currently recommended as a treatment for people with persistent 

LBP, but evidence for their effectiveness is limited, most likely due to the heterogeneity of current 

interventions. This heterogeneity includes how self-management is defined, and a lack of a clear 

theoretical rationale for why and how the intervention is proposed to affect the intended outcomes. 

Several recently developed frameworks which propose to bring together different theoretical models 

and help researchers select specific targets for treatment have been described above and are illustrated 

in Figure 2.  

 

Two recent RCTs of self-management interventions for musculoskeletal pain (including back pain) [9,13] 

provide examples of how to use a theory-informed approach to developing and reporting self-

management interventions for persistent LBP. Both studies assessed the barriers to achieving the target 

behaviour with participants from the target user group and analysed them using theory, listed the 

specific behaviour change techniques used, and presented a logic model to depict how the intervention 

is proposed to work. We refer readers to these papers for more information.  

 

Overall, self-management interventions have clear potential to impact on clinical outcomes, but 

consistency is needed in terms of what they involve, what they target, and what they measure in order 

to provide the best possible evidence for their effectiveness. There is a shift in research in self-

management interventions for persistent LBP towards addressing these issues, and the 

recommendations set out in this Chapter can provide practical guidance to further this progress. 
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Practice points 

 Interventions that require a change in patient behaviour, such as self-management 

interventions, are recommended as a treatment for persistent LBP. 

 The current evidence to support this recommendation is inconsistent and highlights the 

variability of treatment effects. 

 This variability of effects may be due to unstandardised definitions of self-management, a lack 

of a clear theoretical rationale underlying the intervention, or a focus on clinical rather than 

behavioural outcomes. 

 Recent protocols of trials of self-management interventions and their development suggest that 

improvements in design of such interventions are being made, however it is not yet clear 

whether they will be effective or not. 

 

Research agenda 

 A clear definition of self-management, including detailed information on what components will 

be included/focused on, is required so that interventions can be compared/included in meta-

analyses. 

 The inclusion of a theoretical rationale for the intervention should be explicit, stating exactly 

how the proposed intervention will impact on specific behaviours, why these behaviours are 

important to target for change, and how this change will lead to improvement in the stated 

outcomes. 

 Outcomes should include not only clinical outcomes (pain and disability) but also behavioural 

outcomes related to the goals of the intervention. 
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Figure 1a. Effect sizes on pain (SMD, 95%CI) of individual studies  

 

The effect of self-management for chronic LBP vs usual care (minimal or no intervention) 
on short-term outcome of pain 

 
 

Chiauzzi 2010 
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Figure 1b. Effect sizes on disability (SMD 95% CI) of individual studies  

The effect of self-management for chronic LBP vs usual care (minimal or no intervention) 
on short-term outcome of disability 
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Figure 2. Using a theory-informed stepped approach to developing a complex self-management intervention   

 

 

Step i: Select the 

problem behaviour 

Is it modifiable? 

What is its relationship 

with disease outcome? 

Empirical evidence for 

this relationship? 

EXAMPLE: (lack of) 

physical activity: due to 

its association with 

persistent pain-related 

disability 

 

Step ii: Define the target behaviour  

What does the person need to do 

differently? 

How often, when, with whom and 

in what context do they need to do 

it? 

EXAMPLE: 12 weeks from 

commencing the intervention, 

patients with low back pain to 

engage in recommended levels of 

physical activity walk (e.g. for 30 

minutes aerobic exercise (walking, 

cycling)) per day 5 times per week. 

Step iii: Understanding the reasons 

for the problem behaviour  

What work has already been done 

to understand how this behaviour 

change might be achieved?  

What might be the barriers to 

performing this behaviour? 

EXAMPLE: The fear avoidance 
model suggests that fear of 
movement is one barrier in 

performing physical activity in 
this population. Fear of 
walking will therefore 

specifically be addressed in 
the intervention 

Step iv: Select 

behavioural strategies to 

target the reasons for the 

problem behaviour and 

build the intervention  

AND Step v: Reporting 

intervention content  

What specific behaviour 

change techniques will 

help address fear of 

movement? 

EXAMPLE: Social 
processes of 

encouragement, 
support, education, 
stress management 

and coping 
skills/problem 
solving training 

   



 19 

Acknowledgements 

We would like to acknowledge James Matthews (Assistant Professor, School of Public Health, 

Physiotherapy and Sports Sciences), University College Dublin) for his helpful comments in reviewing 

and editing the manuscript. We would also like to thank the Editors of this special edition for their 

helpful comments on an earlier draft of this chapter. 

 

Gemma Mansell is supported by National Institute of Health Research (NIHR) School of Primary Care 

Research Seed-corn funding. Amanda Hall is funded by the Canadian Institutes of Health Research (CIHR) 

Research Fellowship. Elaine Toomey is funded by the Health Research Board (HRB) of Ireland 

Interdisciplinary Capacity Enhancement (ICE) Post-doctoral Research Fellowship. This report is 

independent research by the NIHR, CIHR and HRB. The views expressed in this publication are those of 

the authors and not necessarily those of the NHS, the NIHR, UK Department of Health, CIHR or HRB. 

 

Conflict of interest statement 

The authors declare no conflict of interest. 

 

 

 

 

 

 

 

 

 



 20 

References 

[1] Hoy D, March L, Brooks P, et al. The global burden of low back pain: Estimates from the Global 

Burden of Disease 2010 study. Ann Rheum Dis 2014;73(6): 968-974. 

 

[2] Manidakis N, Gray A. The economic burden of back pain in the UK. Pain 2000;84(1): 95-103. 

 

[3] Guzman J, Esmail R, Karjalainen K, et al. Multidisciplinary rehabilitation for chronic low back pain: 

Systematic review. BMJ 2001;322(7301): 1511-1516. 

 

[4] Scascighini L, Toma V, Dober-Spielmann S, Sprott H. Multidisciplinary treatment for chronic pain: A 

systematic review of interventions and outcomes. Rheumatology 2008; 47(5): 670-678. 

 

[5] Kamper SJ, Apeldoorn AT, Chiarotto A, et al. Multidisciplinary biopsychosocial rehabilitation for 

chronic low back pain (review). Cochrane Database Syst Rev 2014;9: CD000963. 

 

[6] NICE. Low back pain and sciatica in over 16s: Assessment and management. NG59, published 

November 2016. www.nice.org.uk/guidance/ng59, accessed 04/01/2017. 

 

[7] Oliveira VC, Ferreira PH, Maher G, et al. Effectiveness of self-management of low back pain: 

Systematic review with meta-analysis. Arthritis Care Res 2012;64(11): 1739-1748. 

 

[8] Cameron PA, Stewart C. The need to define chronic pain self-management. J Pain Manage 2012; 5(3): 

231-236. 

http://www.nice.org.uk/guidance/ng59


 21 

[9] Hurley DA, Murphy LC, Hayes D, et al. 2016b. Using intervention mapping to develop a theory-driven, 

group-based complex intervention to support self-management of osteoarthritis and low back pain 

(SOLAS). Implement Sci 2016;11: 56.  

  

[10] Michie S, van Stralen MM, West R. The behaviour change wheel: A new method for characterising 

and designing behaviour change interventions. Implement Sci 2011;6: 42. 

 

[11] NICE. Behaviour change: General approaches. PH6, published October 2007. 

www.nice.org.uk/guidance/ph6, accessed 28/01/2017. 

 

[12] Du S, Hu L, Dong J, et al. Self-management program for chronic low back pain: A systematic review 

and meta-analysis. Patient Educ Couns 2017;100(1): 37-49. 

 

[13] Carnes D, Homer KE, Miles CL, et al. Effective delivery styles and content for self-management 

interventions for chronic musculoskeletal pain. A systematic literature review. Clin J Pain 2012;28(4): 

344-354. 

 

[14] Toomey E, Currie-Murphy L, Matthews J, Hurley DA. The effectiveness of physiotherapist-delivered 

group education and exercise interventions to promote self-management for people with osteoarthritis 

and chronic low back pain: A rapid review Part I. Man Ther 2015;20(2): 265-286. 

 

[15] Keogh A, Tully MA, Matthews AJ, Hurley DA. A review of behaviour change theories and techniques 

used in group based self-management programmes for chronic low back pain and arthritis. Man Ther 

2015;20(6): 727-735. 

http://www.nice.org.uk/guidance/ph6


 22 

[16] Michie S, Johnston M, Francis J, et al. From theory to intervention: Mapping theoretically derived 

behavioural determinants to behaviour change techniques. Applied Psychol – Int Rev 2008;57(4): 660-

680. 

 

[17] Craig P, Dieppe P, Macintyre S, et al. Developing and evaluating complex interventions: The new 

Medical Research Council guidance. BMJ 2008;337:a1655. 

 

[18] Prestwich A, Webb TL, Conner M. Using theory to develop and test interventions to promote 

changes in health behaviour: Evidence, issues, and recommendations. Current Opinion in Psychology 

2015;5: 1-5. 

 

[19] Painter JE, Borba CPC, Hynes M, et al. The use of theory in health behaviour research from 2000 to 

2005: A systematic review. Ann Behav Med 2008;35(3): 358-362. 

 

[20] Mansell G, Hill JC, Main C, et al, Mediators of treatment effect in the Back In Action trial: Using 

latent growth modelling to take change over time into account. Clin J Pain 2016; Epub ahead of print. 

 

[21] Jackson T, Wang Y, Wang Y, Fan H. Self-efficacy and chronic pain outcomes: A meta-analytic review. 

J Pain 2014;15(8): 800-814. 

 

[22] Linton SJ, Shaw WS. Impact of psychological factors in the experience of pain. Phys Ther 2011;91(5): 

700-711. 

 



 23 

[23] Turk DC, Wilson HD. Fear of pain as a prognostic factor in chronic pain: Conceptual models, 

assessment, and treatment implications. Curr Pain Headache Rep 2010;14(2): 88-95. 

 

[24] Vlaeyen JWS, Linton SJ. Fear-avoidance and its consequences in chronic musculoskeletal pain: A 

state of the art. Pain 2000;85(3): 317-332. 

 

[25] Wideman TH, Adams H, Sullivan MJL. A prospective sequential analysis of the fear-avoidance model 

of pain. Pain 2009;145(1-2): 45-51. 

 

[26] Lamb SE, Lall R, Hansen Z, et al. A multicentred randomised controlled trial of a primary care-based 

cognitive behavioural programme for low back pain. The Back Skills Training (BeST) trial. Health Technol 

Assess 2010;14(41): 1-253. 

 

[27] Bandura A. Human agency in social cognitive theory. Am Psychol 1989;44(9): 1175-1184. 

 

[28] Luszczynska A, Schwarzer R. Social Cognitive Theory. In Connor M & Norman P (eds) Predicting 

health behaviour: Research and practice with social cognition models. 2nd edn, pp 127-169. Berkshire: 

Open University Press 2005. 

 

[29] Conner M, Norman P. Predicting health behaviour: A social cognition approach. In Connor M & 

Norman P (eds) Predicting health behaviour: Research and practice with social cognition models. 2nd 

edn, pp. Berkshire: Open University Press, 2005. 

 



 24 

[30] Geisser ME, Robinson ME., Miller QL, Base SM. Psychological factors and functional capacity 

evaluation among persons with chronic pain. J Occup Rehabil 2003;13(4): 259-276. 

 

[31] Fordham B, Ji C, Hansen Z, et al. Explaining how cognitive behavioural approaches work for low back 

pain: Mediation analysis of the Back Skills Training trial. Spine 2017;10: Epub ahead of print. 

 

[32] Cane J, O’Connor D, Michie S. Validation of the theoretical domains framework for use in behaviour 

change and implementation research. Implement Sci 2012;7: 37. 

 

[33] Michie S, Richardson M, Johnston M, et al. The behaviour change technique taxonomy (v1) of 93 

hierarchically clustered techniques: Building an international consensus for the reporting of behaviour 

change interventions. Ann Behav Med 2013;46(1): 81-95. 

 

[34] Hardeman W, Sutton S, Griffin S, et al. A causal modelling approach to the development of theory-

based behaviour change programmes for trial evaluation. Health Educ Res 2005;20(6): 676-687. 

 

[35] Carroll C, Patterson M, Wood S, et al. A conceptual framework for implementation fidelity. 

Implement Sci 2007;2: 40. 

 

[36] Borrelli B. The assessment, monitoring, and enhancement of treatment fidelity in public health 

clinical trials. J Public Health Dent 2011;71(S1): S52-S63. 

 



 25 

[37] Bellg AJ, Borrelli B, Resnick B, et al. Enhancing treatment fidelity in health behavior change studies: 

Best practices and recommendations from the NIH Behavior Change Consortium. Health Psychol 

2004;23(5): 443-451. 

 

[38] Gearing RE, El-Bassel N, Ghesquiere A, et al. Major ingredients of fidelity: A review and scientific 

guide to improving quality of intervention research implementation. Clin Psychol Rev 2011;31(1): 79-88. 

 

[39] Dusenbury L, Brannigan R, Falco M, Hansen WB. A review of research on fidelity of implementation: 

Implications for drug abuse prevention in school settings. Health Educ Res 2003;18(2): 237-256. 

 

[40] Toomey E, Matthews J, Guerin S, Hurley DA. Development of a Feasible Implementation Fidelity 

Protocol Within a Complex Physiotherapy-Led Self-Management Intervention. Phys Ther 

2016;96(8):1287-1298. 

 

[41] Mars T, Ellard D, Carnes D, et al. Fidelity in complex behaviour change interventions: a standardised 

approach to evaluate intervention integrity. BMJ Open 2013; 3(11).  

 

[42] Toomey E, Currie-Murphy L, Matthews J, Hurley DA. Implementation fidelity of physiotherapist-

delivered group education and exercise interventions to promote self-management in people with 

osteoarthritis and chronic low back pain: A rapid review Part II. Man Ther 2015;20(2):287-94. 

 

[43] Toomey E, Matthews J, Hurley DA. Using mixed methods to assess fidelity of delivery and its 

influencing factors in a complex self-management intervention for people with osteoarthritis and low 

back pain. BMJ Open 2017;0:e015452. 



 26 

[44] Lee H, Mansell G, McAuley JH, Kamper SJ, Hübscher M, Moseley GL, Wolfenden L, Hodder RK, 

Williams CM. Causal mechanisms in the clinical course and treatment of back pain. 

Best Practice Clinical and Research Rheumatology 2017 https://doi.org/10.1016/j.berh.2017.04.001 

 

 [45] Glasziou P, Meats E, Heneghan C. What is missing from descriptions of treatment in trials and 

reviews? BMJ 2008;336(7659): 1472-1474. 

 

[46] Hall A, Richmond H, Copsey B, et al. Physiotherapist-delivered cognitive-behavioural interventions 

are effective for low back pain, but can they be replicated in clinical practice? A systematic review. 

Disabil Rehabil 2016. Epub ahead of print.  

 

[47] Hoffman TC, Glasziou PP, Milne R, Perera R, Moher D, Altman DG, Barbour V, Macdonald H, 

Johnston M, Lamb SE, Dixon-Woods M, McCulloch P, Wyatt JC, Chan A-W, Michie S. Better reporting of 

interventions: Template for intervention description and replication (TIDieR) checklist and guide. BMJ 

2014;348. 

 

[48] French SD, McKenzie JE, O’Connor DA, et al. Evaluation of a theory-informed implementation 

intervention for the management of acute low back pain in general medical practice: The IMPLEMENT 

cluster randomised trial. PLoS One 2013;8(6): e65471. 

 

[49] Porcheret MP, Main C, Croft P, et al. Development of a behaviour change intervention: A case study 

on the practical application of theory. Implement Sci 2014;9(1): 42. 

 

https://doi.org/10.1016/j.berh.2017.04.001


 27 

[50] Carnes D, Homer K, Underwood M, et al. Pain management for chronic musculoskeletal conditions: 

The development of an evidence-based and theory-informed pain self-management course. BMJ Open 

2013; 3(11): e003534. 

 

 

 

 

 

 

 


