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Objectives:   Despite several hundred previous randomised controlled trials (RCTs), the key treatment targets of exercise for persistent non-specific low back pain (NSLBP) remain unclear. This study aimed to generate consensus about the key treatment targets of exercise interventions for patients with NSLBP.

Design:   Consensus was generated using modified nominal group technique in two, sequential, workshops. The results of a previous systematic review informed the first, national, workshop idea generation and the results of this workshop informed the second, international, workshop. The authors generated a starting list of 30 treatment targets from the systematic review. A pre-specified consensus threshold of 75% was used in the voting stage.

Participants:   Workshop participants included people with experience of using exercise to manage their persistent NSLBP, clinicians who prescribe exercise for persistent NSLBP, and researchers who design and evaluate exercise interventions in RCTs. All participants generated, voted and ranked the treatment targets in each workshop using an online platform.

Results:   A total of 39 participants contributed to the consensus (15 in the national workshop and 24 in the international workshop), comprising two people with NSLBP, six clinicians and 31 researchers/clinicians. A total of 40 exercise treatment targets were generated, and 25 were retained after voting and ranking. The prioritised targets of exercise for persistent NSLBP were: improving function, improving quality of life, reducing pain, meeting patient-specific goals and reducing fear of movement.

Conclusions:   Future RCTs of exercise should specify the targets of their exercise intervention and consider assessing these treatment targets as well as including mediation analyses.
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Introduction

Exercise is a core recommended treatment for persistent non-specific low back pain (NSLBP) [1-3], although no single approach to exercise is consistently superior over others. [4, 5] There is strong evidence that exercise has moderate benefits for pain and function in the short-term. [6-8] Exercise is a subgroup of physical activity, which is planned, repeated, structured and intends to improve one’s physical fitness. [9] Regular and adequate levels of physical activity have significant health benefits at all ages: improving muscular and cardiorespiratory fitness, bone and functional health; preventing falls and depression; improving general cardiovascular health; and maintaining energy levels and weight control. [9] Exercise may reduce the severity of chronic pain as well, and lead more generally to improved overall physical and mental health, and physical functioning. [10] However, the biological targets and mechanisms of action of exercise in persistent NSLBP are not fully understood nor yet agreed within the clinical and research community of NSLBP. [11] A treatment target should reflect the aims and or goals of the intervention(s) [12], but in the field of persistent NSLBP, the treatment targets of exercise are poorly defined compared to other fields of healthcare such as coronary heart disease [13, 14], and diabetes. [15, 16]

A recent systematic review [17] identified numerous direct and indirect treatment targets from published trials of exercise for persistent NSLBP. Only 67% of included trials specified a clear rationale for their exercise intervention, while 22% indirectly inferred treatment targets from the language used to describe the rationale for the exercise interventions. However, there was considerable heterogeneity between exercise types and treatment targets identified, confirming a lack of consensus about the treatment targets of exercise for persistent NSLBP. The most frequently reported treatment targets were reducing pain (nine trials), improving spinal stabilisation (eight trials) and muscle strengthening (eight trials). [17] Furthermore, even trials that evaluated similar exercise approaches, for example, the McKenzie approach [18, 19], described different treatment targets. This study aimed to generate consensus among major stakeholders about the key treatment targets of exercise interventions for patients with persistent NSLBP.

Methods

      Design

Consensus was generated using modified nominal group technique in two, sequential, workshops as part of an exploratory study. The nominal group methodology was selected as it has previously been successfully used when incorporating both researchers, clinicians and patients, and ensures that the voices of all participants are heard and included. [20] Each workshop moved through five stages: introduction, idea generation, idea sharing, group discussion, voting and ranking [21], modified for each of two workshops in this study. The finalranking stage provided consensus as an aggregation of the participants’ views rather than a communal viewpoint. [22] Ethical approval was obtained from the University Research Ethics committee for both workshops.

      Participants

This study included people with lived experience of using exercise to manage their persistent NSLBP, clinicians who prescribe exercise for persistent NSLBP, and researchers who design and evaluate exercise interventions for NSLBP in trials. The authors set a limit of 25 participants per workshop to ensure manageable group discussion and input as part of the workshop process. [23] The first, national, workshop (October 2018) targeted clinicians (predominantly physiotherapists), people who had used exercise, and researchers(as described above) by using advertisements, telephone calls, targeted emails, social media, and contact with local patient groups for arthritis and back pain. Despite extensive advertisement,few people with a lived experience of using exercise for NSLBP enquired for thisstudy. The second, international, workshop was held as part of an international conference (June 2019):The International Forum for Back and Neck Pain Research in Primary Care, held in Quebec City, Canada. This workshop targeted researchers who may or may not also be clinicians.

      Workshop process


Figure 1

Both workshops began with silent idea generation. The national workshop was informed by a systematic literature review [17], and the results of the national workshop informed the international workshop. Figure 1 summarises the study process, and each of the stages is outlined below. During the workshop processes, the stages were not always completed sequentially, as portrayed in Fig. 1 with order delineated by the stage number above each workshop process.

      National workshop

      Pre-workshop (stages 1 and 2)

Participants provided informed consent and baseline demographic information online on registering for the workshop. Before the workshop, access to the online portal was provided through GroupMap to view the list of pre-generated treatment targets. Participants were able to add to this, as desired, prior to the workshop. Participants’ additions were private to the rest of the group until the workshop. Idea generation items that were similar were merged by the research team to avoid duplication, and a total list of all potential treatment targets generated was created at the end of this process.

      Within workshop (stages 3–5)

Participants were able to participate virtually through the use of Skype (SkypeCommunications S.a r.l.) or face-to-face. All participants in the workshop brought a mobile device to engage with the online platform during the workshop. The workshop took two hours. The results of the idea generation stage were visually displayed to all participants, with the opportunity to add any omitted items to the list, and for discussion ofitems displayed. Due to the range of participants and the number of additional constructs added in the second stage, discussion of the individual potential treatment targets was delayed until after the voting and ranking had reduced the number of targets.

Participants then privately voted (yes/no) for their ten most important treatment targets (stage 3) using the online platform. The potential treatment targets that obtained at least one vote were carried through to the next stage and were presented to the group via the online platform. No thresholds for consensus were used within this workshop as it was the first stage in an exploratory study. Items were then individually ranked in order of importance through an online ranking process (stage 5) where participants allocated ten points to their most important treatment target, descending to one point for the least important.

The results of this ranking process were discussed within the workshop (stage 4): treatment targets were discarded, grouped and amended as required through discussion and verbal agreement from the workshop participants. A further ranking stage was undertaken online two weeks after the workshop due to the delayed discussion and clarification stage.

      International workshop

      Pre-workshop (stages 1 and 2)

Before the workshop, registered attendees provided informed consent and baseline demographic information. They were also supplied with a list of the final ranked treatment targets from the national workshop and asked to add any other potential treatment targets. Google sheets was used to develop these online forms.

      Within workshop (stages 3–5)

The results of the idea generation were presented to the workshop participants visually, allowing the opportunity for potential treatment targets of a similar construct to be clarified and grouped, discarded or amended as agreed by the group. Voting (stage 3), occurred individually on a document developed on Google Sheets; participants were able to vote for any number of itemsthey felt to be potential treatment targets (yes/no).

In the voting stage, a pre-specified consensus threshold of 75% wasset for items where 75% of participants agreed that the item was not a treatment target of exercise. [24] These treatment targets were excluded from future voting and ranking rounds. All targets meeting the pre-specified consensusthreshold were carried through to the nextstage for ranking. There was then further discussion and clarification (stage 4) before participants individually ranked the treatment targets in order of priority (stage 5).

Ranking occurred in order of importance from one to ten and amended to reflect the same scaling as in the national workshop (i.e. the greatest score has the most importance). The results were then presented to the participants of the workshop, who agreed with the order of importance of treatment targets, and declined the opportunity to re-rank treatment targets. These were then grouped into functional (relating to physical function), psychosocial (including psychological and social), behavioural (for example health service use) and impairment-based (such as strength or flexibility) targets. [25]

Results

      Participants

A total of 39 participants contributed to the consensus workshops (15 in the national workshop and 24 in the inter-national workshop). A total of 32 participants completed all stages of each workshop (12 in the national workshop, and 20 in the international workshop). Participants of the two workshops were from ten different countries (UK, Canada, Brazil, USA, Australia, Denmark, Finland, Norway, Sweden, Netherlands). Ninety percent of participants had experienced NSLBP at some point in their lives. Demographic information is summarised in Table 1 below for 36 of the 39 participants. Three participants in the national workshop were unable to take part in the workshop but completed the pre-workshop idea generation and post-workshop ranking. Only 21 participants provided baseline demographic data in the international workshop due to the nature of the conference environment.




      National workshop results

      Idea generation (stage 1–2)

Fifteen participants completed the pre-meeting idea generation for the workshop. A further 25 treatment targets were added to the original list of 30 targets (informed by the previous systematic review [17]), creating a total list of 55 treatment targets (see Appendix 1 in supplementary material).

      Voting of treatment targets (stages 3)

Discussion and clarification of the potential treatment targets were delayed until after the ranking stage (stage 5). Twelve participants voted for their ten most important potential treatment targets. At least half of the participants voted for‘reducing pain’ (66.7%), reducing fear of movement (50%) and increasing functional capacity (50%). Only 43 potential targets received votes and were carried through to the next stage, as seen in Appendix 2 in supplementary material.

      Ranking and discussion of treatment targets (stage 4 and 5)

As the grouping stage had not been performed adequately in stage 4, significant overlap remained across treatment targets during the ranking stage (e.g. most important was reduce pain, second most important was reduce back pain). Three constructs were removed. Grouping of targets was performed, with an average of 2.4 (range 1–7) linked targets to a potential treatment target. This reduced the list of treatment targets from 43 to 18 (see Appendix 3 in supplementary material). For example, “increase physical function” was grouped with “reduce disability” and “increase functional capacity”. Re-ranking of the 18 potential treatment targets was then performed online two weeks after the workshop with all participants who initially consented to participation (n = 15) with the final ranking results summarised in Table 2.




      International workshop results

      Idea generation (stages 1–2)

Twenty-one participants completed the pre-meeting idea generation for this workshop and added a further 15 targets to the original list of 18 treatment targets (Appendix 4 in supplementary material).

      Voting of treatment targets (stages 3–4)

A total of 24 participants voted for treatment targets from the list of 33 potential treatment targets. The potential treatment targets that received the most votes were ‘reducing fear of movement’ (92%), ‘increasing function’ (87%), ‘improving self-efficacy’ (87%), ‘reducing anxiety and depression’(87%) and ‘improving quality of life’ (87%). No potential treatment targets met the pre-specified criteria for exclusion. Potential treatment targets of a similar construct were clarified and grouped, discarded or amended as agreed by consensus of the group. Six items were removed during this stage, including ‘general health and well-being’ which was grouped within ‘improved quality of life’.

      Ranking of treatment targets (stage 5)

Twenty-five of twenty-seven treatment targets received sufficient votes for prioritisation. Twenty participants ranked the final list of prioritised treatment targets, as displayed in Table 3. Four psychological constructs were prioritised, three functional constructs and one impairment construct, as well as reducing pain and improving quality of life were included in the top ten. Participants declined the opportunity to perform a further ranking.

Discussion

      Principal findings

With 39 participants from ten countries, this consensus study found that

1)   increasing functional ability,
2)   improving quality of life,
3)   reducing pain,
4)   patient-specific targetsand
5)   reducing fear of movement,

were the most important treatment targets of exercise interventions for patients with persistent NSLBP. The two sequential workshops generated consensus from people with lived experience of NSLBP, clinicians and researchers involved in developing exercise interventions in clinical practice and in trials of persistent NSLBP. From an initial list of 30 treatment targets informed by a systematic review [17], participants ranked a final list of 27 treatment targets. Psychosocial constructs (40%) and functional constructs (30%) were prioritised in the top tentreatment targets.

      Consideration of the findings in relation to other studies

This study is the first, to our knowledge, to develop consensus about the treatment targets of exercise for persistent NSLBP with key stakeholders involved in developing, delivering and participating in exercise interventions. The results are similar to the treatment targets of exercise for persistent NSLBP suggested by Rainville et al. [25] (addressing functional impairments, reducing pain and back pain-related disability). However, in a recent systematic review [17], the most frequently reported treatment targets identified by trials of exercise in persistent NSLBP were reducing pain, improving strength and spinal stabilisation. Of those, only pain reduction was prioritised as a treatment target in this consensus study, while improving strength was ranked 19 out of 27, and improving motor control (incorporating spinal stabilisation) was ranked 21 out of 27. This demonstrates a potential shift in contemporary understanding of how exercise may work to reduce NSLBP, and improve function and quality of life.

The psychological constructs of reducing fear of movement, improving self-efficacy, and reducing anxiety and depression were voted for by many participants in the final workshop (91%, 87%, 87%, respectively). However, reducing anxiety and depression was not voted to be in the top ten priorities, despite the evidence for exercise in treating depressive symptoms. [27] Both reducing fear of movement and self-efficacy have been shown to partially mediate the relationship between pain and disability in persistent NSLBP. [28, 29]

Recent research on the mechanisms of exercise for chronic musculoskeletal pain suggests reducing fear of movement, improving self-efficacy (both in the final top ten treatment targets), enhancing self-management and improving beliefs, cognitions and attitudes, may explain how painful exercises provide benefit. [30]

The psychological benefits of exercise are well-documented [31, 32] so the prioritisation of psychological targets by our workshop participants over other performance targets is perhaps not surprising. As the aetiology of persistent NSLBP is increasingly understood to comprise psychological, biomedical and social components [33], the emphasis placed on the psychological targets of exercise for persistent NSLBP seems to make sense. Increasingly, trials are including mediation analyses of these and other psychological constructs to establish whether these treatment targets lie on the causal pathway between the exercise treatment and the outcomes most important to patients (most commonly pain and disability. [34-39]

A mediator is a variable which explains how a treatment may work. [35] In certain situations, treatment targets may be the same as or similar to surrogate markers, or intermediate variables (mediators), whereas, in other situations, treatment targets may have more direct effects on outcomes. These terms (treatment targets and mediators) are conceptually different, yet they are terms that are sometimes used inter-changeably.

It is unknown whether treatment targets have an indirect effect on the causal pathway, similar to the action of a mediator [40], as demonstrated in Fig. 2. For example, increasing functional ability can be reached by decreasing fear of movement. So, in fact, a treatment could be targeted at reducing fear of movement, but the overall aim could be improving function. [41]

Distinguishing intermediate targets and final outcomes will also help the exercise and back pain community to better define treatment targets. This will inform how the exercise intervention should be developed and specified, and how the impact of the exercise intervention should be measured (for example, by using terms such as mediating factors and final outcome(s)). It may be that participants in the workshops in this study prioritised treatment targets that they were familiar with (such as reducing pain, increasing function and quality of life, comprising the recommended core outcome set in this field) rather than considering the likely mechanisms of effect for exercise.

Reducing pain, improving function and quality of life are well-established as important core outcome domains, and are the most commonly reported primary outcomes in RCTs of persistent NSLBP. [42, 43] When comparing these results, it can be seen that these are the same variables providing evidence that the most important treatment targets of exercise may be those prioritised by the core outcome domains. This suggests that the uptake and acceptance of the core outcome domains by both clinicians and researchers has been widespread, and remain a high priority for people with NSLBP, but their role as treatment targets (or mediators) of exercise interventions remains unclear.

      Strengths and limitations

This consensus study is the first to our knowledge to develop a consensus about the treatment targets for exercise interventions in persistent NSLBP with key stakeholders involved in the use of, development, evaluation and prescription of exercise interventions. Other research on this topic has not included stakeholders. [25] The use of two sequential workshops allowed refinement of the potential treatment targets, informed by a recent systematic review, with both national and international nominal group workshops. Con-sensus was generated with numerous stakeholders, including people with lived experience of using exercise to manage persistent NSLBP, clinicians prescribing exercise for persistent NSLBP, and researchers who design and evaluate exercise interventions in RCTs.

However, this consensus study included only two people with lived experience of persistent NSLBP due to lack of response, but most included researchers and clinicians had themselves experienced backpain. Although the national and international workshop included a sample of clinicians and researchers from across the world, this remains a small sample (n = 39), and the results may not be representative of the wider, lower to middle income international community. Further, the majority of the included clinicians were physiotherapists, which may be representative of the breadth of clinicians who use exercise. The results obtained may have been different had this workshop been held in a different conference environment with a more clinical focus.

      Implications for future research and clinical practice

This consensus study has explored the most important treatment targets for exercise interventions in persistent NSLBP, with priorities including improving function and quality of life, and reducing pain. This study provides the foundation for further consensus studies involving larger and more diverse groups of participants to generate more robust consensus for exercise as a whole, but may also provide a platform for more targeted consensus workshops aligned to specific exercise types. Overall, 25 targets were ranked and prioritised, which may be useful for future mediation analysis within trials, helping to further understand how exercise works for patients with NSLBP.

These targets may be targeted individually when identified at assessment or alongside multiple treatment targets when prescribing, designing, and/or evaluating exercise interventions for persistent NSLBP. By having a greater understanding of the sequential importance of these treatment targets, clinicians may be encouraged to target their exercise intervention to ensure they select the most appropriate exercises to get the most benefit for their patients.

As clinicians, by assessing patients for potential contributing factors such as strength deficits, fear avoidance, self-efficacy etc., they can identify priorities for their exercise treatment to target, and thereby select the most appropriate exercise. This can be performed within the framework of shared-decision making, to allow the best fit for each patient. These agreed treatment targets may guide the design of trials of exercise interventions for persistent NSLBP by helping to target exercise interventions to achievable, measurable outcomes that match the aim(s) of the intervention.

Future trial design may benefit from intervention logic models to map out the role of treatment targets, and select the most appropriate outcome domains and measures for complex interventions,such as exercise, with multiple intervention targets. [44, 45] The identified treatment targets may, therefore, help in the identification of potential mediators of exercise that should be measured in future studies and used in pre-specified mediation analysis within RCTs.

Conclusion

This consensus study with key stakeholders prioritised increasing function, improving quality of life, reducing pain, meeting patient-specific goals and reducing fear of movement, as the most important treatment targets of exercise interventions for patients with persistent NSLBP. Formal testing of these agreed treatment targets in future research is needed to establish their role on the pathway to improved outcomes.


Key messages
This study provides for the first time a consensus of stakeholders about the agreed treatment targets of exercise for persistent LBP.

Future clinical trials of exercise for persistent LBP would benefit from clear specification of the targets of their exercise interventions, through, for example, intervention logic models.

Testing whether these agreed treatment targets havea clear role in the pathway to clinical outcomes for patients is now needed.
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