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bstract

bjectives  Despite several hundred previous randomised controlled trials (RCTs), the key treatment targets of exercise for persistent non-
pecific low back pain (NSLBP) remain unclear. This study aimed to generate consensus about the key treatment targets of exercise interventions
or patients with NSLBP.
esign  Consensus was generated using modified nominal group technique in two, sequential, workshops. The results of a previous systematic

eview informed the first, national, workshop idea generation and the results of this workshop informed the second, international, workshop.
he authors generated a starting list of 30 treatment targets from the systematic review. A pre-specified consensus threshold of 75% was used

n the voting stage.
articipants  Workshop participants included people with experience of using exercise to manage their persistent NSLBP, clinicians who
rescribe exercise for persistent NSLBP, and researchers who design and evaluate exercise interventions in RCTs. All participants generated,
oted and ranked the treatment targets in each workshop using an online platform.
esults  A total of 39 participants contributed to the consensus (15 in the national workshop and 24 in the international workshop), comprising

wo people with NSLBP, six clinicians and 31 researchers/clinicians. A total of 40 exercise treatment targets were generated, and 25 were
etained after voting and ranking. The prioritised targets of exercise for persistent NSLBP were: improving function, improving quality of
ife, reducing pain, meeting patient-specific goals and reducing fear of movement.
onclusions  Future RCTs of exercise should specify the targets of their exercise intervention and consider assessing these treatment targets
s well as including mediation analyses.
 2021 Chartered Society of Physiotherapy. Published by Elsevier Ltd. All rights reserved.
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ntroduction

Exercise is a core recommended treatment for persistent

on-specific low back pain (NSLBP) [1–3], although no sin-
le approach to exercise is consistently superior over others
4,5]. There is strong evidence that exercise has moderate
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enefits for pain and function in the short-term [6–8]. Exer-
ise is a subgroup of physical activity, which is planned,
epeated, structured and intends to improve one’s physical
tness [9]. Regular and adequate levels of physical activity
ave significant health benefits at all ages: improving muscu-
ar and cardiorespiratory fitness, bone and functional health;
reventing falls and depression; improving general cardio-
ascular health; and maintaining energy levels and weight
ontrol [9]. Exercise may reduce the severity of chronic pain
s well, and lead more generally to improved overall physical
nd mental health, and physical functioning [10]. However,
he biological targets and mechanisms of action of exercise
n persistent NSLBP are not fully understood nor yet agreed
ithin the clinical and research community of NSLBP [11].

 treatment target should reflect the aims and or goals of
he intervention(s) [12], but in the field of persistent NSLBP,
he treatment targets of exercise are poorly defined compared
o other fields of healthcare such as coronary heart disease
13,14] and diabetes [15,16].

A recent systematic review [17] identified numerous direct
nd indirect treatment targets from published trials of exercise
or persistent NSLBP. Only 67% of included trials specified

 clear rationale for their exercise intervention, while 22%
ndirectly inferred treatment targets from the language used
o describe the rationale for the exercise interventions. How-
ver, there was considerable heterogeneity between exercise
ypes and treatment targets identified, confirming a lack of
onsensus about the treatment targets of exercise for persis-
ent NSLBP. The most frequently reported treatment targets
ere reducing pain (nine trials), improving spinal stabili-

ation (eight trials) and muscle strengthening (eight trials)
17]. Furthermore, even trials that evaluated similar exercise
pproaches, for example, the McKenzie approach [18,19]
escribed different treatment targets. This study aimed to
enerate consensus among major stakeholders about the key
reatment targets of exercise interventions for patients with
ersistent NSLBP.

ethods

esign

Consensus was generated using modified nominal group
echnique in two, sequential, workshops as part of an
xploratory study. The nominal group methodology was
elected as it has previously been successfully used when
ncorporating both researchers, clinicians and patients, and
nsures that the voices of all participants are heard and
ncluded [20]. Each workshop moved through five stages:
ntroduction, idea generation, idea sharing, group discussion,
oting and ranking [21], modified for each of two workshops

n this study. The final ranking stage provided consensus as an
ggregation of the participants’ views rather than a commu-
al viewpoint [22]. Ethical approval was obtained from the
niversity Research Ethics committee for both workshops.

w
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y 112 (2021) 78–86 79

articipants

This study included people with lived experience of using
xercise to manage their persistent NSLBP, clinicians who
rescribe exercise for persistent NSLBP, and researchers who
esign and evaluate exercise interventions for NSLBP in tri-
ls. The authors set a limit of 25 participants per workshop
o ensure manageable group discussion and input as part
f the workshop process [23]. The first, national, workshop
October 2018) targeted clinicians (predominantly physio-
herapists), people who had used exercise, and researchers (as
escribed above) by using advertisements, telephone calls,
argeted emails, social media, and contact with local patient
roups for arthritis and back pain. Despite extensive adver-
isement, few people with a lived experience of using exercise
or NSLBP enquired for this study. The second, international,
orkshop was held as part of an international conference

June 2019): The International Forum for Back and Neck Pain
esearch in Primary Care, held in Quebec City, Canada. This
orkshop targeted researchers who may or may not also be

linicians.

orkshop  process

Both workshops began with silent idea generation. The
ational workshop was informed by a systematic litera-
ure review [17], and the results of the national workshop
nformed the international workshop. Fig. 1 summarises the
tudy process, and each of the stages is outlined below. Dur-
ng the workshop processes, the stages were not always
ompleted sequentially, as portrayed in Fig. 1 with order
elineated by the stage number above each workshop process.

ational  workshop

re-workshop  (stages  1  and  2)
Participants provided informed consent and baseline

emographic information online on registering for the work-
hop. Before the workshop, access to the online portal was
rovided through GroupMap to view the list of pre-generated
reatment targets. Participants were able to add to this, as
esired, prior to the workshop. Participants’ additions were
rivate to the rest of the group until the workshop. Idea gen-
ration items that were similar were merged by the research
eam to avoid duplication, and a total list of all potential treat-
ent targets generated was created at the end of this process.

ithin workshop  (stages  3–5)
Participants were able to participate virtually through the

se of Skype (Skype Communications S.a r.l.) or face-to-face.
ll participants in the workshop brought a mobile device to

ngage with the online platform during the workshop. The

orkshop took two hours. The results of the idea genera-

ion stage were visually displayed to all participants, with
he opportunity to add any omitted items to the list, and for
iscussion of items displayed. Due to the range of participants
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ig. 1. Flow chart of consensus workshop stages (modified from Potter et a

nd the number of additional constructs added in the second
tage, discussion of the individual potential treatment targets
as delayed until after the voting and ranking had reduced the
umber of targets. Participants then privately voted (yes/no)
or their ten most important treatment targets (stage 3) using
he online platform. The potential treatment targets that
btained at least one vote were carried through to the next
tage and were presented to the group via the online platform.
o thresholds for consensus were used within this workshop

s it was the first stage in an exploratory study. Items were
hen individually ranked in order of importance through an
nline ranking process (stage 5) where participants allocated
en points to their most important treatment target, descend-
ng to one point for the least important. The results of this
anking process were discussed within the workshop (stage
): treatment targets were discarded, grouped and amended as
equired through discussion and verbal agreement from the
orkshop participants. A further ranking stage was under-

aken online two weeks after the workshop due to the delayed
iscussion and clarification stage.

nternational  workshop

re-workshop  (stages  1  and  2)
Before the workshop, registered attendees provided

nformed consent and baseline demographic information.
hey were also supplied with a list of the final ranked treat-
ent targets from the national workshop and asked to add

ny other potential treatment targets. Google sheets was used
o develop these online forms.

ithin  workshop  (stages  3–5)
The results of the idea generation were presented to the

orkshop participants visually, allowing the opportunity for
otential treatment targets of a similar construct to be clar-

fied and grouped, discarded or amended as agreed by the
roup. Voting (stage 3), occurred individually on a document
eveloped on Google Sheets; participants were able to vote
or any number of items they felt to be potential treatment tar-

p
u
w
2

).

ets (yes/no). In the voting stage, a pre-specified consensus
hreshold of 75% was set for items where 75% of participants
greed that the item was not a treatment target of exercise
24]. These treatment targets were excluded from future vot-
ng and ranking rounds. All targets meeting the pre-specified
onsensus threshold were carried through to the next stage for
anking. There was then further discussion and clarification
stage 4) before participants individually ranked the treat-
ent targets in order of priority (stage 5). Ranking occurred

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

esults

articipants

A total of 39 participants contributed to the consensus
orkshops (15 in the national workshop and 24 in the inter-
ational workshop). A total of 32 participants completed all
tages of each workshop (12 in the national workshop, and
0 in the international workshop). Participants of the two
orkshops were from ten different countries (UK, Canada,
razil, USA, Australia, Denmark, Finland, Norway, Sweden,
etherlands). Ninety percent of participants had experienced
SLBP at some point in their lives. Demographic infor-
ation is summarised in Table 1 below for 36 of the 39
articipants. Three participants in the national workshop were
nable to take part in the workshop but completed the pre-
orkshop idea generation and post-workshop ranking. Only
1 participants provided baseline demographic data in the
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Table 1
Demographic information of workshop participants.

National (%) International (%)

Total participants 15 (range 12 to 15) 21 (range 20 to 24)a

Gender (female) 13 (87) 13 (62)
Participation type:

Face-to-face 7 (47) 21 (20 to 24)
Virtual 8 (53) 0

Profession:
Clinical background 12 (80) 19 (90)

Type:
Physiotherapist 10 (67) 12 (57)
Chiropractor 1 (6) 2 (10)
Medical doctor 0 (0) 4 (19)
Other clinical 1 (6) 1 (5)

Researchers 6 (38)b 21 (100)
Number of exercise

interventions developed
<1 3 10 (48)
2 to 5 3 9 (43)
>5 0c 2 (10)

People with lived
experience of NSLBP

14 (93) 18 (86)

Countries represented 2 10
a Number represents participants in the first stage; range is represented

due to the different number of participants across the stages.
b All six researchers involved in the national workshop had a clinical

background or worked as clinicians.
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c Only six researchers took part in the first workshop, and none had been
nvolved in developing more than 5 exercise interventions.

nternational workshop due to the nature of the conference
nvironment.

ational  workshop  results

dea  generation  (stage  1–2)
Fifteen participants completed the pre-meeting idea gen-

ration for the workshop. A further 25 treatment targets were

dded to the original list of 30 targets (informed by the
revious systematic review [17]), creating a total list of 55
reatment targets (see Appendix 1 in supplementary material).

V

t

Table 2
National workshop final ranking results.

The total score could range from 0 to 150 (0 = worst 

number of top ten rankings ranged from 0 to 15 (0 = le
ten rankings was 15. *Physical function refers in this i
restrictions [26]. Treatment targets are broadly groupe
orange (impairment based), and pink (psychosocial) co
being, and pain were not coloured as there were no sim
y 112 (2021) 78–86 81

oting  of  treatment  targets  (stages  3)
Discussion and clarification of the potential treatment tar-

ets were delayed until after the ranking stage (stage 5).
welve participants voted for their ten most important poten-

ial treatment targets. At least half of the participants voted for
reducing pain’ (66.7%), reducing fear of movement (50%)
nd increasing functional capacity (50%). Only 43 potential
argets received votes and were carried through to the next
tage, as seen in Appendix 2 in supplementary material.

anking and  discussion  of  treatment  targets  (stage  4  and
)

As the grouping stage had not been performed adequately
n stage 4, significant overlap remained across treatment
argets during the ranking stage (e.g. most important was
educe pain, second most important was reduce back pain).
hree constructs were removed. Grouping of targets was per-

ormed, with an average of 2.4 (range 1–7) linked targets to a
otential treatment target. This reduced the list of treatment
argets from 43 to 18 (see Appendix 3 in supplementary mate-
ial). For example, “increase physical function” was grouped
ith “reduce disability” and “increase functional capacity”.
e-ranking of the 18 potential treatment targets was then
erformed online two weeks after the workshop with all par-
icipants who initially consented to participation (n = 15) with
he final ranking results summarised in Table 2.

nternational  workshop  results

dea  generation  (stages  1–2)
Twenty-one participants completed the pre-meeting idea

eneration for this workshop and added a further 15 targets
o the original list of 18 treatment targets (Appendix 4 in
upplementary material).
oting  of  treatment  targets  (stages  3–4)
A total of 24 participants voted for treatment targets from

he list of 33 potential treatment targets. The potential treat-

attainable score, 150 = best attainable score);
ast, 15 = highest). The maximal number of top
nstance to activity limitation and participation
d into blue (functional), green (behavioural),
nstructs. Recurrence, general health and well-
ilar constructs to be grouped with.
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Table 3
Final list of prioritised treatment targets.

Treatment targets are broadly grouped into blue (functional), green (behavioural), orange (impairment based), and
rence a
m 0 to 
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pink (psychosocial) constructs. Quality of life, recur
constructs to be grouped with. Total score ranged fro
score); number of top ten rankings ranged from 0 to 2

ent targets that received the most votes were ‘reducing fear
f movement’ (92%), ‘increasing function’ (87%), ‘improv-
ng self-efficacy’ (87%), ‘reducing anxiety and depression’
87%) and ‘improving quality of life’ (87%). No potential
reatment targets met the pre-specified criteria for exclu-
ion. Potential treatment targets of a similar construct were
larified and grouped, discarded or amended as agreed by
onsensus of the group. Six items were removed during this
tage, including ‘general health and well-being’ which was
rouped within ‘improved quality of life’.

anking  of  treatment  targets  (stage  5)
Twenty-five of twenty-seven treatment targets received

ufficient votes for prioritisation. Twenty participants ranked
he final list of prioritised treatment targets, as displayed in
able 3. Four psychological constructs were prioritised, three
unctional constructs and one impairment construct, as well
s reducing pain and improving quality of life were included
n the top ten. Participants declined the opportunity to perform

 further ranking.

iscussion
rincipal  findings

With 39 participants from ten countries, this consensus
tudy found that 1) increasing functional ability, 2) improv-

m
a
i
p

nd pain were not coloured as there were no similar
200 (0 = worst attainable score, 200 = best attainable
least, 20 = highest).

ng quality of life, 3) reducing pain, 4) patient-specific targets
nd 5) reducing fear of movement, were the most impor-
ant treatment targets of exercise interventions for patients
ith persistent NSLBP. The two sequential workshops gener-

ted consensus from people with lived experience of NSLBP,
linicians and researchers involved in developing exercise
nterventions in clinical practice and in trials of persistent
SLBP. From an initial list of 30 treatment targets informed
y a systematic review [17], participants ranked a final list
f 27 treatment targets. Psychosocial constructs (40%) and
unctional constructs (30%) were prioritised in the top ten
reatment targets.

onsideration  of  the  findings  in  relation  to  other  studies

This study is the first, to our knowledge, to develop con-
ensus about the treatment targets of exercise for persistent
SLBP with key stakeholders involved in developing, deliv-

ring and participating in exercise interventions. The results
re similar to the treatment targets of exercise for persis-
ent NSLBP suggested by Rainville et  al. [25] (addressing
unctional impairments, reducing pain and back pain-related
isability). However, in a recent systematic review [17], the

ost frequently reported treatment targets identified by tri-

ls of exercise in persistent NSLBP were reducing pain,
mproving strength and spinal stabilisation. Of those, only
ain reduction was prioritised as a treatment target in this
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onsensus study, while improving strength was ranked 19
ut of 27, and improving motor control (incorporating spinal
tabilisation) was ranked 21 out of 27. This demonstrates a
otential shift in contemporary understanding of how exer-
ise may work to reduce NSLBP, and improve function and
uality of life.

The psychological constructs of reducing fear of move-
ent, improving self-efficacy, and reducing anxiety and

epression were voted for by many participants in the final
orkshop (91%, 87%, 87%, respectively). However, reduc-

ng anxiety and depression was not voted to be in the top
en priorities, despite the evidence for exercise in treating
epressive symptoms [27]. Both reducing fear of movement
nd self-efficacy have been shown to partially mediate the
elationship between pain and disability in persistent NSLBP
28,29]. Recent research on the mechanisms of exercise
or chronic musculoskeletal pain suggests reducing fear of
ovement, improving self-efficacy (both in the final top ten

reatment targets), enhancing self-management and improv-
ng beliefs, cognitions and attitudes, may explain how painful
xercises provide benefit [30]. The psychological benefits of
xercise are well-documented [31,32] so the prioritisation
f psychological targets by our workshop participants over
ther performance targets is perhaps not surprising. As the
etiology of persistent NSLBP is increasingly understood to
omprise psychological, biomedical and social components
33], the emphasis placed on the psychological targets of
xercise for persistent NSLBP seems to make sense. Increas-
ngly, trials are including mediation analyses of these and
ther psychological constructs to establish whether these
reatment targets lie on the causal pathway between the exer-
ise 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
ay work [35]. In certain situations, treatment targets may be

he same as or similar to surrogate markers, or intermediate
ariables (mediators), whereas, in other situations, treatment
argets may have more direct effects on outcomes. These
erms (treatment targets and mediators) are conceptually
ifferent, yet they are terms that are sometimes used inter-
hangeably. It is unknown whether treatment targets have an
ndirect effect on the causal pathway, similar to the action
f a mediator [40], as demonstrated in Fig. 2. For example,
ncreasing functional ability can be reached by decreasing
ear of movement. So, in fact, a treatment could be targeted
t reducing fear of movement, but the overall aim could be
mproving function [41]. Distinguishing intermediate targets
nd final outcomes will also help the exercise and back pain
ommunity to better define treatment targets. This will inform
ow the exercise intervention should be developed and spec-
fied, and how the impact of the exercise intervention should
e measured (for example, by using terms such as mediating

actors and final outcome(s)). It may be that participants in
he workshops in this study prioritised treatment targets that
hey were familiar with (such as reducing pain, increasing
unction and quality of life, comprising the recommended

m
i
i
r

ig. 2. Example of a mediation model (modified from Mansell et al. [35]).

ore outcome set in this field) rather than considering the
ikely mechanisms of effect for exercise.

Reducing pain, improving function and quality of life
re well-established as important core outcome domains,
nd are the most commonly reported primary outcomes in
CTs of persistent NSLBP [42,43]. When comparing these

esults, it can be seen that these are the same variables –
roviding evidence that the most important treatment targets
f exercise may be those prioritised by the core outcome
omains. This suggests that the uptake and acceptance of the
ore outcome domains by both clinicians and researchers has
een widespread, and remain a high priority for people with
SLBP, but their role as treatment targets (or mediators) of

xercise interventions remains unclear.

trengths  and  limitations

This consensus study is the first to our knowledge to
evelop a consensus about the treatment targets for exer-
ise interventions in persistent NSLBP with key stakeholders
nvolved in the use of, development, evaluation and prescrip-
ion of exercise interventions. Other research on this topic
as not included stakeholders [25]. The use of two sequen-
ial workshops allowed refinement of the potential treatment
argets, informed by a recent systematic review, with both
ational and international nominal group workshops. Con-
ensus was generated with numerous stakeholders, including
eople with lived experience of using exercise to manage
ersistent NSLBP, clinicians prescribing exercise for per-
istent NSLBP, and researchers who design and evaluate
xercise interventions in RCTs. However, this consensus
tudy included only two people with lived experience of per-
istent NSLBP due to lack of response, but most included
esearchers and clinicians had themselves experienced back
ain. Although the national and international workshop
ncluded a sample of clinicians and researchers from across
he world, this remains a small sample (n = 39), and the results
ay not be representative of the wider, lower to middle
ncome international community. Further, the majority of the
ncluded clinicians were physiotherapists, which may be rep-
esentative of the breadth of clinicians who use exercise. The
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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 have
a clear role in the pathway to clinical outcomes for
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esults obtained may have been different had this workshop
een held in a different conference environment with a more
linical focus.

mplications  for  future  research  and  clinical  practice

This consensus study has explored the most important
reatment targets for exercise interventions in persistent
SLBP, with priorities including improving function and
uality of life, and reducing pain. This study provides the
oundation for further consensus studies involving larger and
ore diverse groups of participants to generate more robust

onsensus for exercise as a whole, but may also provide a
latform for more targeted consensus workshops aligned to
pecific exercise types. Overall, 25 targets were ranked and
rioritised, which may be useful for future mediation analy-
is within trials, helping to further understand how exercise
orks for patients with NSLBP. These targets may be targeted

ndividually when identified at assessment or alongside mul-
iple treatment targets when prescribing, designing, and/or
valuating exercise interventions for persistent NSLBP. By
aving a greater understanding of the sequential importance
f these treatment targets, clinicians may be encouraged to
arget their exercise intervention to ensure they select the most
ppropriate exercises to get the most benefit for their patients.
s clinicians, by assessing patients for potential contributing

actors such as strength deficits, fear avoidance, self-efficacy
tc., they can identify priorities for their exercise treatment to
arget, and thereby select the most appropriate exercise. This
an be performed within the framework of shared-decision
aking, to allow the best fit for each patient.
These agreed treatment targets may guide the design of tri-

ls of exercise interventions for persistent NSLBP by helping
o target exercise interventions to achievable, measurable out-
omes that match the aim(s) of the intervention. Future trial
esign may benefit from intervention logic models to map out
he role of treatment targets, and select the most appropriate
utcome domains and measures for complex interventions,
uch as exercise, with multiple intervention targets [44,45].
he identified treatment targets may, therefore, help in the

dentification of potential mediators of exercise that should
e measured in future studies and used in pre-specified medi-
tion analysis within RCTs.

onclusion

This consensus study with key stakeholders prioritised
ncreasing function, improving quality of life, reducing pain,

eeting patient-specific goals and reducing fear of move-
ent, as the most important treatment targets of exercise
nterventions for patients with persistent NSLBP. Formal test-
ng of these agreed treatment targets in future research is
eeded to establish their role on the pathway to improved
utcomes.
patients is now needed.
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