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A B S T R A C T

Question: Do five baseline moderators identify patients with chronic low back pain who respond best to
cognitive functional therapy (CFT) when compared with usual care? Design: Secondary analysis of the
RESTORE randomised controlled trial. Participants: A total of 492 adults with low back pain for . 3 months
with at least moderate pain-related activity limitation. Intervention: Participants were allocated to CFT alone
or CFT plus biofeedback; these two groups were combined for this secondary analysis. The control group was
usual care. Outcome measures: The outcome was activity limitation measured using the Roland Morris
Disability Questionnaire (RMDQ) at 3, 6, 13, 26, 40 and 52 weeks. Investigated effect modifiers were baseline
measures of activity limitation, cognitive flexibility, pain intensity, self-efficacy and catastrophising. Results:
Baseline levels of activity limitation and, potentially, cognitive flexibility were associated with different ef-
fects of CFT treatment, while pain intensity, self-efficacy and catastrophising were not. Patients who had
higher baseline activity limitation had greater treatment effects at 13 and 52 weeks. A person with a baseline
RMDQ score of 18 (90th percentile) would on average be 6.1 (95% CI 4.8 to 7.4) points better at 13 weeks if
they received CFT compared with usual care. However, a person with a baseline score of 7 (10th percentile)
would on average be 3.6 (95% CI 2.6 to 4.6) points better at 13 weeks. Conclusion: The finding that CFT is
most effective among patients who are most disabled and incur the greatest burden strongly suggests that
CFT should be considered as a treatment for this group of patients. Registration: ACTRN12618001396213.
[Hancock M, Smith A, O’Sullivan P, Schütze R, Caneiro JP, Hartvigsen J, O’Sullivan K, McGregor A,
Haines T, Vickery A, Campbell A, Kent P (2024) Patients with worse disability respond best to cognitive
functional therapy for chronic low back pain: a pre-planned secondary analysis of a randomised trial.
Journal of Physiotherapy 70:294–301]
© 2024 Australian Physiotherapy Association. Published by Elsevier B.V. This is an open access article under

the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

The cause and symptoms of chronic low back pain are heteroge-
nous, with a wide range of factors contributing in different combi-
nations to each individual’s pain and disability.1 As such, it is
unsurprising that interventions such as medicines or manual therapy,
which are usually passive in nature and do not address this
complexity, typically produce small and short-lasting effects in peo-
ple with chronic low back pain.2,3 One approach to potentially opti-
mise effects is to develop treatment approaches that are more
personalised and target the range of factors believed to be driving
each individual patient’s pain and disability.4 Another complimentary
approach is to identify patient characteristics (subgroups) associated
with improved responses to specific interventions, also known as
treatment effect moderators.5
n. Published by Elsevier B.V. This is
Cognitive functional therapy (CFT) is a patient-centred, individu-
alised biopsychosocial approach for the management of people with
chronic disabling low back pain.4 It aims to identify and target indi-
vidual factors contributing to low back pain, including unhelpful
cognitions, emotions and behaviours. The approach focuses on
empowering patients to self-manage their condition and includes
three main components: ‘making sense of pain’ – reconceptualising
pain towards a biopsychosocial perspective; ‘exposure with control’ –
developing pain control strategies and confidence to re-engage in
valued activities; and ‘lifestyle coaching’ – adopting healthy lifestyle
habits.

The recent RESTORE clinical trial found large and sustained bene-
fits of CFT compared with usual care in people with chronic low back
pain.6 While these effects were larger than typically reported in the
literature, there was variability in the outcomes reported by patients
an open access article under the CC BY-NC-ND license (http://creativecommons.org/
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who received CFT. For example, approximately two-thirds of patients
receiving CFT improved by � 5 points on the Roland Morris Disability
Questionnaire (RMDQ), while the remaining one-third had smaller
improvements or were not improved. Identifying patient character-
istics that are related to an increased response to CFT can help to
select patients for whom CFT is most likely to be effective and those
for whom other or additional interventions may be more appropriate.
No previous studies have investigated moderators of response to CFT.
There are relatively few high-quality moderation studies for any low
back pain interventions, despite identification of treatment sub-
groups being a research priority.7–9 Greater baseline disability and
psychological constructs, such as catastrophising and low self-
efficacy, have some preliminary evidence as moderators for behav-
ioural or psychological interventions.7,10,11

Investigations of treatment effect moderators are prone to
spurious findings if not conducted rigorously. It is important to
prespecify a small number of plausible moderators and investigate
these using interaction terms in randomised controlled trials.12,13

Given that CFT targets behaviour change and unhelpful cognitions,
it seems theoretically plausible that patients who are more open to
new ways of thinking (greater cognitive flexibility) and who have less
helpful pain-related cognitions (low self-efficacy and higher levels of
pain catastrophising) may respond best to CFT.14 Equally, CFT may be
most helpful in people with more impactful low back pain (high ac-
tivity limitation) or with higher pain intensity where other in-
terventions tend to be less effective.

Therefore, the research question for this secondary analysis of the
RESTORE randomised controlled trial was:

Do five prospectively selected, theoretically derived, baseline
moderators (activity limitation, cognitive flexibility, pain intensity,
self-efficacy and catastrophising) identify patients who respond
best to CFT compared with usual care?

Method

Design

This study was a secondary analysis of data from the RESTORE
trial,6 which investigated CFT with or without biofeedback compared
with usual care for the treatment of chronic back pain. The trial
methods incorporated concealed allocation, blinded assessment of
some outcomes and intention-to-treat analysis. The trial was con-
ducted in 20 primary care clinics in Australia and included 492 pa-
tients between October 2018 and August 2023. The RESTORE trial
protocol has previously been published,15 including the prospective
plans for investigation of treatment effect moderators. A more
detailed update of the analysis plan for the current moderation
analysis on open science framework (https://osf.io/drwe5/) was also
published prior to commencing analyses. The primary effectiveness
and cost-effectiveness results of the RESTORE study have been pub-
lished elsewhere.6

Participants were randomly allocated with a 1:1:1 allocation ratio
to one of three groups: usual care, CFT only or CFT plus biofeedback.
However, for the purposes of this analysis, the CFT and CFT plus
biofeedback groups were combined, as described in the analysis plan,
because no clinically meaningful difference was found between the
two CFT groups in treatment effectiveness. The randomisation
schedule used minimisation factors of site (Perth or Sydney), sex
(female or male) and baseline activity limitation (RMDQ). Participants
were not blinded to the group allocation.

Participants, therapists and centres

All patients from the RESTORE trial were included in this analysis.
Eligible participants were adults (aged � 18 years) who had chronic
low back pain for . 3 months, had sought care from a primary care
clinician for their back pain � 6 weeks previously, had an average
back pain intensity � 4 on a 0 to 10 numerical pain rating scale, and
had at least moderate pain-related interference with normal work or
daily activities measured by item 8 of the 36-item Short Form Health
Survey. Exclusion criteria were: serious spinal pathology (eg, fracture,
infection or cancer); any medical condition that prevented being
physically active; being pregnant or having given birth within the
previous 3 months; inadequate English literacy for the study’s
questionnaires and instructions; a skin allergy to hypoallergenic tape
adhesives; surgery scheduled within 3 months; and an unwillingness
to travel to trial sites. Participants were recruited from general
medical practitioners, physiotherapists and surgeons, as well as by
social media and community posters.
Intervention

A detailed description of the interventions was published previ-
ously.15 In the usual care group, patients received treatment that the
participant’s health providers recommended or the participant chose.
Participants were informed that:

If you are allocated to the usual care group, your treatment options
can be any of those offered by the healthcare professionals you would
normally choose to see in the community. In other words, you will
choose your treatment, but it is not determined by the study or
funded by it.

Only usual care participants were paid a small reimbursement
(AU$30 to 110) for their time completing key follow-up
questionnaires.

In the two CFT groups, participants received up to seven treatment
sessions over 12 weeks plus a booster session at 26 weeks. The
physiotherapists used a flexible clinical-reasoning approach to iden-
tify movements, postures, pain-related cognitions, emotions and
lifestyle factors contributing to each participant’s ongoing pain and
disability. This approach informed an individualised treatment plan
oriented to the patient’s goals, with three broad components. The first
component was ‘making sense of pain’; this involved a reflective
process drawing from the patient’s own story and examination
findings to help them reconceptualise their low back pain from a
biopsychosocial perspective. The second component was ‘exposure
with control’, a process of functional behavioural change and pain
control through graded exposure to movements and activities
nominated as painful, feared or avoided. The third component was
‘lifestyle change’. When relevant, this included coaching to develop
healthy lifestyle behaviours such as paced physical activity based on
preference, adopting healthy sleep and dietary habits, stress man-
agement and social engagement. A more detailed description of the
CFT intervention can be found in previous publications.4,6
Baseline measures/moderators

Five potential effect modifiers were prospectively selected based
on their theoretical rationale for being associated with different re-
sponses to CFT (Table 1). All variables were collected as part of the
baseline questionnaire completed prior to randomisation. The five
investigated variables were: baseline activity limitation (RMDQ),16

cognitive flexibility (Cognitive Flexibility Scale),17 baseline pain in-
tensity (numeric pain rating scale), pain self-efficacy (Pain Self-
efficacy Questionnaire)18 and pain catastrophising (Pain Catastroph-
ising Scale).19 The selected moderators included specific targets of
CFT (pain self-efficacy and pain catastrophising), characteristics of
patients who were felt would be most open to the intervention and
behavioural change (high cognitive flexibility) and characteristics of
those who were believed to most need a complex intervention such
as CFT (high pain intensity and disability). Table 1 lists each potential
moderator, how it was collected (and analysed), the rationale for
selection and the hypothesised direction of effect.

https://osf.io/drwe5/


Table 1
Potential moderators, rationale and direction of effect.

Moderator Hypothesised direction of effect Rationale Data structure/level as collected

Baseline activity limitation Greater effect in those with more
limitation

Greater need for this complex
intervention. Unlikely to improve with
usual care.

Continuous
RMDQ16 (0 to 24); high scores = greater
disability

Cognitive flexibility Greater effect in those with higher
cognitive flexibility

A key element of CFT is changing
unhelpful beliefs and behaviours. Those
individuals that are more open to this are
therefore expected to gain more benefit.

Continuous
Cognitive Flexibility Scale17 (12
questions scored from 1 to 6) 12 to 72
sumscore, higher scores = more flexible

Baseline pain intensity Greater effect in those with more pain Greater need for this complex
intervention. Unlikely to improve with
usual care.

Continuous
Average pain intensity over last 14 days
(0 to 10 numerical rating scale); high
scores = greater pain

Self-efficacy Greater effect in those with low self-
efficacy

Improving self-efficacy is a target for CFT.
Therefore, it is proposed that those with
low self-efficacy will respond more to
CFT.

Continuous
Pain Self-efficacy Questionnaire18 (10
questions with 0 to 6 response
options), sumscore 0 to 60, higher
scores = more self-efficacy

Catastrophising Greater effect in those with higher
catastrophising

Reducing catastrophising is a target for
CFT. Therefore, it is proposed that those
with high catastrophising will respond
more to CFT.

Continuous
Pain Catastrophising Scale19 (13
questions with 0 to 4 response
options), sumscore 0 to 52, higher
scores = more catastrophising

CFT = cognitive functional therapy, RMDQ = Roland Morris Disability Questionnaire.
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Outcome measures

The outcome reported in this analysis and in the primary analysis
of the main trial was pain-related physical activity limitation (activity
limitation) using the RMDQ (0 to 24 scale).16 This was collected at 3, 6,
13, 26, 40 and 52 weeks using online data capture. The primary time
point for comparison in this moderation study was 13 weeks, as per
the primary analysis, and the key secondary time point was 52 weeks.
1,011 patients
assessed for 

492 randomis

165 participants assigned 
to usual care

164 participant
to CFT only

5 discontinued 
treatment
• 5 formally withdrew

160 treatment ongoing 294 treatment o

• 141 (85%) completed 
13-week follow-up

• 127 (77%) completed 
52-week follow-up

• 277 (85%) co
13-week follo

• 270 (83%) co
52-week follo

• 165 (100%) included in 
intention-to-treat 
analysis

• 327 (100%) in
intention-to-tr
analysis

Usual care CFT gro

Figure 1. Study flow chart. CFT =
Data analysis

Repeated measures linear mixed models were used to investigate
each of the five potential effect modifiers. Each model included ac-
tivity limitation as the outcome (RMDQ score) using data collected at
all time points (3, 6, 13, 26, 40 and 52 weeks). Separate models were
conducted for each of the five potential baseline moderators. In each
model we entered the moderator, group allocation (CFT or usual care),
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Table 2
Baseline characteristics including potential moderators.

Characteristic Usual care (n = 165) CFT (CFT and CFT plus
biofeedback) (n = 327)

Sex, n (%) female 98 (59) 194 (59)
Age (y), mean (SD) 48 (16) 47 (15)
Duration of care seeking (y),
median (IQR)

4.0 (1.3 to 10.0) 4.0 (1.0 to 11.0)

Length of current episode
(y), median (IQR)

5.0 (1.8 to 10.0) 5.0 (1.4 to 11.1)

University education, n (%)a 89 (54) 154 (48)
Confidence in treatment
assigned, n (%)b

very unconfident 14 (10) 1 (, 1)
unconfident 27 (19) 4 (1)
uncertain 64 (46) 82 (28)
somewhat confident 9 (6) 80 (27)
confident 18 (13) 88 (30)
very confident 8 (6) 37 (13)

Activity limitation (0 to 24),
mean (SD)

13.5 (5.4) 13.6 (5.1)

Cognitive flexibility
(12 to 72), mean (SD)

59.9 (7.4) 58.3 (7.6)

Pain intensity (0 to 10),
mean (SD)c

5.8 (1.6) 5.8 (1.7)

Pain self-efficacy (0 to 60),
mean (SD)

36.4 (13.5) 34.0 (13.9)

Pain catastrophising
(0 to 52), mean (SD)

24.3 (12.4) 24.7 (12.6)

CFT = cognitive functional therapy.
a n = 164 for usual care, n = 324 for CFT.
b n = 140 for usual care, n = 292 for CFT.
c Average pain intensity in the last 14 days.

Table 3
Moderator effects (from bootstrapped model) on RMDQ at 13 and 52 weeks.

Moderator RMDQ

Week 13 Week 52

Activity limitation –0.18 (–0.34 to –0.01) –0.23 (–0.42 to –0.04)
Cognitive flexibility –0.10 (–0.25 to 0.04) –0.04 (–0.20 to 0.11)
Pain intensity –0.10 (–0.64 to 0.44) –0.01 (–0.61 to 0.59)
Self-efficacy –0.03 (–0.08 to 0.03) 0.04 (–0.03 to 0.11)
Catastrophising –0.02 (–0.09 to 0.06) –0.04 (–0.13 to 0.05)

RMDQ = Roland Morris Disability Questionnaire.
The coefficients are the interaction terms and represent the difference in effect (CFT
versus usual care) for a single point change on the baseline moderator score.
Negative coefficients represent greater effect of CFT versus usual care for each unit
of higher score on the moderator at baseline.
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time and the interaction (created by multiplying the moderator var-
iable by group allocation) between the moderator and group alloca-
tion. The interaction term was used to assess the size and statistical
significance of the potential moderation effect.

This study investigated all moderators in their continuous form
and assessed the linearity of moderated effects by comparing model
fit with and without a quadratic interaction term. To enhance inter-
pretation of the results, the moderator effect (ie, difference in effects
of CFT versus control) was assessed at different levels of the moder-
ator variable (10%, 25%, median, 75% and 90%) for each moderator. We
conducted sensitivity analyses adjusted for baseline treatment
expectation as this was unbalanced between the groups.

Given that this study was a secondary analysis and moderation
studies require larger samples to detect an interaction the same size
as the main effect, we focused on the point estimate of the interaction
and its precision to determine whether a moderating effect was likely.
We then assessed whether the moderating effect suggested a
meaningful difference in the treatment effect (likely to change clinical
recommendations) for individuals by calculating and plotting treat-
ment effect for different baseline scores on the moderator, at 3 and 12
months.20 Data analysis was performed using commercial softwarea.

Results

Flow of participants, therapists and centres through the study

The flow of patients through the trial is described in Figure 1,
showing that 165 patients were randomly assigned to the usual care
group and 327 were assigned to either of the two CFT groups (164 CFT
only and 163 CFT plus biofeedback). The percentage of patients
completing the follow-up RMDQ was 85% at 13 weeks and 80% at 52
weeks.

The patients included in the trial had high levels of activity limi-
tation (mean 13.5, SD 5.2), were more commonly female (59%) and
typically middle aged (mean 47 years, SD 15), as shown in Table 2. At
baseline, the participants were well matched for almost all key var-
iables, including the four moderators. The exception was baseline
treatment expectation, with higher levels of expectation in those
allocated to CFT.

Compliance with trial method

This paper reports the moderation analysis of the first registered
outcome measure: pain-related activity limitation. In the patients
allocated to CFT, the median number of consultations was 7 (IQR 4 to
8). Twenty-six (8%) patients included in the CFT groups did not attend
any consultations, some because of the COVID-19 pandemic. In the
usual care control group, 38% of participants reported seeking care
from a healthcare practitioner during the first 3 months of the trial,
and 56% reported taking low back pain-related medications at base-
line. These patients had a median of 3 (IQR 2 to 7) consultations
during this period.

Moderation effects

This study found that baseline level of activity limitation was
associated with different effects of CFT treatment both in the short
and long term (Table 3 and Table 4). Patients who had higher baseline
activity limitation had greater effects from CFT at both 13 and 52
weeks compared with those with lower levels of baseline activity
limitation. For each additional RMDQ point at baseline, the treatment
effect increased by 0.18 points (95% CI 0.01 to 0.34) at 13 weeks and
by 0.23 points (95% CI 0.04 to 0.42) at 52 weeks. For example, a
person with a baseline RMDQ score of 18 (90th percentile) would on
average be 6.1 points (95% CI 4.8 to 7.4) better at 13 weeks if they
received CFT compared with usual care (Table 4). However, a person
with a baseline score of 7 (10th percentile) would on average only be
3.6 points (95% CI 2.6 to 4.6) better at 13 weeks if they received CFT
compared with usual care (Table 4 and Figure 2).
Patients who had high baseline cognitive flexibility may have
greater effects of CFT at 13 weeks compared with those with low
levels of baseline cognitive flexibility. The moderating effect may be
clinically informative, as shown in Table 3 and Figure 2; however, the
CIs included no moderating effect. For each additional point on the
Cognitive Flexibility Scale at baseline, the treatment effect increased
by 0.10 points (95% CI –0.04 to 0.25) at 13 weeks. For example, a
personwith a baseline score of 69 (90th percentile) would on average
be 6.1 points (95% CI 4.5 to 7.7) better at 13 weeks if they received CFT
compared with usual care (Table 4 and Figure 2). However, a person
with a baseline score of 49 (10th percentile) would on average only be
4.1 points (95% CI 2.2 to 5.8) better at 13 weeks if they received CFT
compared with usual care. Cognitive flexibility did not appear to have
a moderating effect at 52 weeks (Table 4). Pain intensity, pain self-
efficacy and catastrophising did not appear to have a moderating
influence in the short or long term (Table 3 and Table 4).

Results for the sensitivity analyses adjusted for baseline treatment
expectation were similar to the primary analyses (see Table 5 on the
eAddenda).
Discussion

This study found that baseline activity limitation and, potentially,
cognitive flexibility appear to be clinically important moderators for



Table 4
Estimated within-group outcomes and between-group effects for different baseline scores of moderators.

Moderator Week 13 RMDQ, mean (95% CI) Week 52 RMDQ, mean (95% CI)

Usual care Treatment effect Usual care CFT Treatment effect

Activity limitation
90th 18.1 (17.2 to 18.9) 12.0 (10.9 to 13.0) 6.1 (4.8 to 7.4) 17.6 (16.4 to 18.8) 10.6 (9.5 to 11.8) 7.0 (5.3 to 8.6)
75th 16.3 (15.5 to 16.9) 10.5 (9.7 to 11.4) 5.7 (4.6 to 6.2) 15.8 (14.8 to 16.8) 9.3 (8.4 to 10.2) 6.5 (5.1 to 7.8)
50th 12.7 (11.2 to 13.1) 7.7 (7.2 to 8.3) 5.0 (4.2 to 5.7) 12.1 (11.4 to 12.9) 6.7 (6.1 to 7.3) 5.4 (4.5 to 6.4)
25th 8.3 (7.6 to 8.6) 4.3 (3.8 to 4.8) 4.0 (3.2 to 4.8) 7.6 (6.8 to 8.5) 3.4 (2.9 to 4.0) 4.2 (3.2 to 5.2)
10th 6.5 (5.7 to 7.3) 2.9 (2.3 to 3.6) 3.6 (2.6 to 4.6) 5.8 (4.8 to 6.8) 2.1 (1.4 to 2.8) 3.7 (2.5 to 4.9)

Cognitive flexibility
90th 10.5 (9.2 to 11.9) 4.4 (3.5 to 5.3) 6.1 (4.5 to 7.7) 9.6 (8.1 to 11.1) 3.6 (2.7 to 4.5) 6.0 (4.3 to 7.7)
75th 11.5 (10.6 to 12.4) 5.9 (5.2 to 6.5) 5.6 (4.5 to 6.7) 10.7 (9.7 to 11.8) 4.9 (4.3 to 5.6) 5.8 (4.6 to 7.0)
50th 12.2 (11.4 to 12.9) 7.0 (6.4 to 7.6) 5.2 (4.1 to 6.0) 11.6 (10.7 to 12.5) 6.0 (5.4 to 6.6) 5.6 (6.7 to 4.5)
25th 13.3 (12.3 to 14.3) 8.7 (8.0 to 9.5) 4.6 (3.3 to 5.8) 12.9 (11.8 to 14.0) 7.6 (6.8 to 8.3) 5.3 (3.9 to 6.8)
10th 14.2 (12.7 to 15.6) 10.1 (9.1 to 11.2) 4.1 (2.2 to 5.8) 14.0 (12.4 to 15.6) 8.9 (7.8 to 10.0) 5.1 (3.2 to 7.2)

Pain intensity
90th 15.1 (13.9 to 16.2) 10.1 (9.0 to 11.2) 5.0 (3.4 to 5.8) 14.7 (13.3 to 16.1) 9.5 (8.4 to 10.6) 5.2 (3.4 to 7.0)
75th 13.8 (12.9 to 14.6) 8.9 (8.1 to 9.7) 4.9 (3.7 to 6.0) 13.3 (12.2 to 14.4) 8.1 (7.3 to 8.9) 5.2 (3.9 to 6.5)
50th 12.4 (11.7 to 13.2) 7.7 (7.1 to 8.3) 4.7 (3.9 to 5.6) 11.9 (11.0 to 12.8) 6.7 (6.1 to 7.3) 5.2 (4.2 to 6.2)
25th 11.1 (10.3 to 12.0) 6.5 (5.9 to 7.1) 4.6 (3.7 to 5.6) 10.5 (9.5 to 11.4) 5.3 (4.7 to 5.9) 5.2 (4.1 to 6.2)
10th 9.8 (8.7 to 10.9) 5.3 (4.5 to 6.1) 4.5 (3.3 to 5.8) 9.1 (7.8 to 10.3) 3.9 (3.2 to 4.7) 5.2 (3.8 to 6.5)

Self-efficacy
90th 8.8 (7.9 to 9.8) 3.2 (2.5 to 3.9) 5.6 (4.5 to 6.9) 7.7 (6.6 to 8.8) 2.5 (1.8 to 3.3) 5.2 (3.8 to 6.5)
75th 10.0 (9.2 to 10.8) 4.4 (3.9 to 5.0) 5.6 (4.5 to 6.5) 9.1 (8.1 to 10.0) 3.7 (3.1 to 4.3) 5.4 (4.2 to 6.5)
50th 12.1 (11.4 to 12.7) 6.8 (6.2 to 7.3) 5.3 (4.5 to 6.1) 11.5 (10.7 to 12.3) 5.8 (5.2 to 6.3) 5.7 (4.7 to 6.7)
25th 14.6 (13.8 to 15.4) 9.6 (8.9 to 10.3) 5.0 (4.0 to 6.1) 14.4 (13.5 to 15.4) 8.2 (7.5 to 9.1) 6.2 (4.8 to 7.5)
10th 17.4 (16.2 to 18.5) 12.7 (11.5 to 13.8) 4.7 (3.1 to 6.3) 17.7 (16.2 to 19.1) 11.1 (9.8 to 12.3) 6.6 (4.6 to 8.6)

Catastrophising
90th 16.3 (14.9 to 17.7) 11.1 (9.8 to 12.4) 5.2 (3.3 to 7.0) 15.8 (14.3 to 17.4) 9.7 (8.4 to 11.1) 6.1 (4.0 to 8.2)
75th 14.3 (13.4 to 15.3) 9.3 (8.4 to 10.2) 5.0 (3.7 to 6.3) 13.8 (12.7 to 15.0) 8.1 (7.2 to 0.9) 5.7 (4.3 to 7.2)
50th 12.0 (11.3 to 12.7) 7.1 (6.6 to 7.7) 4.9 (4.0 to 5.8) 11.4 (10.5 to 12.3) 6.1 (5.5 to 6.7) 5.3 (4.2 to 6.4)
25th 10.2 (9.4 to 11.1) 5.5 (4.9 to 6.1) 4.7 (3.7 to 5.8) 9.6 (8.6 to 10.6) 4.6 (4.0 to 5.3) 5.0 (3.8 to 6.2)
10th 9.0 (7.8 to 10.1) 4.3 (3.5 to 5.1) 4.7 (3.3 to 6.0) 8.3 (7.0 to 9.6) 3.5 (2.7 to 4.4) 4.8 (3.2 to 6.3)

RMDQ = Roland Morris Disability Questionnaire.
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CFT in patients with chronic low back pain. Patients with greater
baseline activity limitation typically received large clinically impor-
tant benefits from CFT compared with usual care, while patients with
low baseline activity limitation received smaller but still clinically
meaningful benefits (assuming a smallest worthwhile effect of
20%).21 The moderating effects of cognitive flexibility were smaller
and not statistically significant but may be important for short-term
effects. Pain intensity, pain self-efficacy and pain catastrophising
were not found to be important moderators.

Patients with higher levels of baseline activity limitation are often
considered the most difficult to help, and at the same time incur
much of the burden due to low back pain.1,22,23 This study’s finding
that CFT is most effective in this group of patients (eg, 6.1 RMDQ
points after 13 weeks) is important and provides a highly effective
treatment option for those most in need. CFT has also been found to
be more effective and much cheaper than multidisciplinary care,
which is sometimes considered the optimal intervention for this
highly disabled group of patients.24,25

Importantly, CFT is still effective in patients with lower levels of
activity limitation, but the effects are smaller. This is consistent with a
previous trial of CFT that included patients with relatively low
baseline activity limitation (Oswestry Disability Index of 21.3 in pa-
tients receiving CFT) and found that it was more effective than
manual therapy and exercise. Therefore, CFT remains an evidence-
based intervention for patients with chronic low back pain and low
levels of activity limitation. We did not identify a group of patients for
whomwe would recommend against the use of CFT. Importantly, the
effect was greatest in those with higher baseline disability. This
suggests that if availability to CFT is limited, it should be targeted at
patients who are most disabled.

Identifying treatment effect moderators, also known as subgroups,
has been a priority in the field of low back pain for over two decades;9

however, few high-quality studies have been conducted and few
promising moderators have been identified.8,26 Most previous studies
investigating moderators of treatment effect have failed to identify
worthwhile moderators.27–29 An individual patient data meta-
analysis that included 27 studies of exercise interventions did not
find that baseline activity limitation moderated the effect of the in-
terventions. This suggests that the finding of greater effects in those
with higher activity limitations is specific to CFT.30

There are a few reasons that might explain why worthwhile
moderators were identified. First, the mean effects in the main trial
were relatively large.6 When there is no main effect or it is very small,
the plausibility of finding important moderators of effect is reduced.13

In these situations, for there to be a subgroup who respond well to the
intervention, there would need to be a group who respond substan-
tially better to the control intervention, which is unlikely in most
studies. Second, the intervention tested in this study was developed
with a strong theoretical and clinical basis and clear intervention tar-
gets, while many low back pain interventions lack a strong rationale or
theoretical mechanism3 and therefore identifying plausible modera-
tors is difficult. Cognitive flexibility was prespecified as a hypothesised
moderator, given that CFT aims to change unhelpful beliefs about low
back pain and dispel common myths, so flexible thinking should
facilitate this, as suggested elsewhere.31 Our results suggest that peo-
ple with higher cognitive flexibility may respond more quickly to CFT
but experience similar longer term physical functioning benefits as
people with low cognitive flexibility. These inconclusive findings
require further investigation but could suggest that psychological
inflexibility is not a barrier to improving activity limitation through
CFT. Third, our analysis kept the moderators as continuous variables;
this is rare in the field. While dichotomising the moderator makes it
easier to interpret the results, it also reduces the data and results are
dependent on the threshold used. To overcome the difficulties in
interpreting the interaction terms for a continuous predictor, we have
provided the treatment effect for a range of baseline values on the
moderators (Table 4); these demonstrate how the effect increased with
greater baseline activity limitation and cognitive flexibility.

Contrary to our hypotheses, baseline catastrophising and self-
efficacy were not predictors of CFT response. We expected that CFT’s
explicit focus on targeting these established mediator variables to
differentially benefit those with baseline deficits in catastrophising and
self-efficacy. Their lack of moderation effect for catastrophising and
self-efficacy in this trial contrasts with some other studies showing



Figure 2. Estimated within-group outcomes and between-group effects for different baseline scores of moderators. Error bars represent 95% confidence intervals. Blue = usual care,
red = CFT groups.
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poor response to physical therapy,32 graded exposure10 and multidis-
ciplinary rehabilitation11,33 when baseline catastrophising and self-
efficacy are worse. This contrast may suggest that CFT is able to
improve activity limitation in people with varying degrees of contri-
bution from these psychological variables. Baseline pain intensity was
also not a moderator of response to CFT. Patients with high pain in-
tensity had similar effects to thosewith low pain intensity, despite pain
intensity typically being reported as a poor prognostic factor.34

We followed guidance on conducting subgroup analyses,12,20,35–37

including publishing a prospective analysis protocol, specifying a
limited number of plausible moderators and the hypothesised direction
of effect. To enhance interpretation of the clinical importance of
the interaction effects, we avoided dichotomising continuous modera-
tors and presented the interaction terms to provide evidence of
moderation and the treatment effects for different scores of the
moderators.20

This study was a secondary analysis and not powered specifically
for this type of analysis; however, combining the two CFT groups
provided some additional power. It is possible that we missed a
moderation effect for pain intensity, catastrophising and self-efficacy;
however, the confidence intervals were relatively narrow, making
worthwhile interactions unlikely. The confidence intervals for
cognitive flexibility included both worthwhile effects and no effect, so
there is uncertainty about whether cognitive flexibility is an impor-
tant moderator for CFT. We are confident in our results that baseline
disability is a moderator, but larger samples would provide more
precision on the moderation effect. Moderation analysis, like main
effect analyses, are always relative to the control group.20 Therefore,
our moderator results may have been different if CFT was compared
with a different control condition. For example, we cannot confi-
dently conclude that baseline activity limitation identifies patients
who respond best to CFT compared with manual therapy or pain
education.

In conclusion, this study found that higher baseline levels of ac-
tivity limitation and, potentially, cognitive flexibility were associated
with greater effects of CFT as per our hypotheses, but pain intensity,
self-efficacy and catastrophising were not. The finding that CFT is
most effective in the patients who are most disabled, who experience
the greatest health burden, and are often the most challenging for
clinicians strongly suggests CFT should be considered as a treatment
for these patients, especially before progressing to more expensive
and risky interventions.
What was already known on this topic: Current evidence
including the recent RESTORE trial indicates that cognitive
functional therapy is effective for chronic low back pain with
large and sustained average effects compared with usual care.
Identifying patients with low back pain who respond best to
specific interventions is a research priority, but little progress has
been made. No previous studies have investigated moderators
for cognitive functional therapy.
What this study adds: Higher baseline levels of activity limi-
tation and, potentially, cognitive flexibility were associated with
greater effects of cognitive functional therapy. Levels of pain
intensity, catastrophising and self-efficacy did not influence the
treatment effects.

Footnotes: a Stata/BE 18.0, StataCorp LLC, College Station, TX, USA.
eAddenda: Table 5 can be found online at https://doi.org/10.1016/j.

jphys.2014.07.001.
Ethics approval: The Curtin University Ethics Committee

approved this study. All participants gave written informed consent
before data collection began.

Competing interests: PO, JPC, MH and KO have received speaker
fees for lectures or workshops on the biopsychosocial management of
pain, including on CFT, from special interest physiotherapy groups
and multidisciplinary audiences of clinicians and researchers.
Source(s) of support: This study was funded by research grant
from National Health and Medical Research Council (NHMRC).

Acknowledgements: Nil.
Provenance: Not invited. Peer reviewed.
Correspondence: Professor Mark Hancock, Department of Health

Sciences, Macquarie University, Sydney, Australia. Email:
mark.hancock@mq.edu.au
References

1. Hartvigsen J, Hancock MJ, Kongsted A, Louw Q, Ferreira ML, Genevay S, et al. What
low back pain is and why we need to pay attention. Lancet. 2018;391(10137):2356–
2367. https://doi.org/10.1016/S0140-6736(18)30480-X

2. Foster NE, Anema JR, Cherkin D, Chou R, Cohen SP, Gross DP, et al. Prevention and
treatment of low back pain: evidence, challenges, and promising directions. Lancet.
2018;391(10137):2368–2383.

3. Hancock MJ, Hill JC. Are small effects for back pain interventions really surprising?
J Orthop Sports Phys Ther. 2016;46:317–319.

4. O’Sullivan PB, Caneiro J, O’Keeffe M, Smith A, Dankaerts W, Fersum K, et al.
Cognitive functional therapy: an integrated behavioral approach for the targeted
management of disabling low back pain. Phys Ther. 2018;98:408–423.

5. Kraemer HC, Wilson GT, Fairburn CG, Agras WS. Mediators and moderators of treat-
ment effects in randomized clinical trials. Arch Gen Psychiatry. 2002;59:877–883.

6. Kent P, Haines T, O’Sullivan P, Smith A, Campbell A, Schutze R, et al. Cognitive
Functional Therapy with or without movement sensor biofeedback versus usual
care for chronic, disabling low back pain (RESTORE): a randomised controlled,
three-arm parallel group, phase 3, superiority clinical trial. Lancet.
2023;401(10391):1866–1877.

7. Gurung T, Ellard DR, Mistry D, Patel S, Underwood M. Identifying potential mod-
erators for response to treatment in low back pain: a systematic review. Physio-
therapy. 2015;101:243–251.

8. Stanton TR, Hancock MJ, Maher CG, Koes BW. Critical appraisal of clinical predic-
tion rules that aim to optimize treatment selection for musculoskeletal conditions.
Phys Ther. 2010;90:843–854.

9. Costa LdCM, Koes BW, Pransky G, Borkan J, Maher CG, Smeets RJ. Primary care
research priorities in low back pain: an update. Spine. 2013;38:148–156.

10. Flink IK, Boersma K, Linton SJ. Catastrophizing moderates the effect of exposure
in vivo for back pain patients with pain-related fear. Eur J Pain. 2010;14:887–
892.

11. Moore E, Thibault P, Adams H, Sullivan MJ. Catastrophizing and pain-related fear
predict failure to maintain treatment gains following participation in a pain
rehabilitation program. Pain Reports. 2016;1:e567.

12. Sun X, Briel M, Walter SD, Guyatt GH. Is a subgroup effect believable? Updating
criteria to evaluate the credibility of subgroup analyses. BMJ. 2010;340:850–854.

13. Hancock M, Herbert RD, Maher CG. A guide to interpretation of studies investi-
gating subgroups of responders to physical therapy interventions. Phys Ther.
2009;89:698–704.

14. Bunzli S, McEvoy S, Dankaerts W, O’Sullivan P, O’Sullivan K. Patient perspectives on
participation in cognitive functional therapy for chronic low back pain. Phys Ther.
2016;96:1397–1407.

15. Kent P, O’Sullivan P, Smith A, Haines T, Campbell A, McGregor AH, et al. RESTORE—
Cognitive functional therapy with or without movement sensor biofeedback
versus usual care for chronic, disabling low back pain: study protocol for a rand-
omised controlled trial. BMJ Open. 2019;9:e031133.

16. Roland M, Morris R. A study of the natural history of back pain. Part I: development
of a reliable and sensitive measure of disability in low-back pain. Spine.
1983;8:141–144.

17. Martin MM, Rubin RB. A new measure of cognitive flexibility. Psychol Rep.
1995;76:623–626.

18. Nicholas MK. The pain self-efficacy questionnaire: taking pain into account. Eur J
Pain. 2007;11:153–163.

19. Sullivan MJ, Bishop SR, Pivik J. The pain catastrophizing scale: development and
validation. Psychol Assess. 1995;7:524.

20. Hancock M, Kjaer P, Korsolm L, Kent P. Interpretation of subgroup effects in pub-
lished trials. Phys Ther. 2013;93:852–859.

21. Hansford HJ, Jones MD, Cashin AG, Ostelo RW, Chiarotto A, Williams SA, et al. The
smallest worthwhile effect on pain intensity of nonsteroidal anti-inflammatory
drugs and exercise therapy for acute and chronic low back pain: a benefit-harm
trade-off study. J Physiother. 2023;69:240–248.

22. Costa Lda C, Maher CG, McAuley JH, Hancock MJ, Herbert RD, Refshauge KM, et al.
Prognosis for patients with chronic low back pain: inception cohort study. BMJ.
2009;339:b3829.

23. Dunn KM, Jordan K, Croft PR. Characterizing the course of low back pain: a latent
class analysis. Am J Epidemiol. 2006;163:754–761.

24. Kamper SJ, Apeldoorn AT, Chiarotto A, Smeets RJ, Ostelo RW, Guzman J, et al.
Multidisciplinary biopsychosocial rehabilitation for chronic low back pain:
Cochrane systematic review and meta-analysis. BMJ. 2015;350:h444.

25. Vaegter HB, Ussing K, Johansen JV, Stegemejer I, Palsson TS, O’Sullivan P, et al.
Improvements in clinical pain and experimental pain sensitivity after cognitive
functional therapy in patients with severe persistent low back pain. Pain Rep.
2020;5:e802.

26. Saragiotto BT, Maher CG, Hancock MJ, Koes BW. Subgrouping patients with
nonspecific low back pain: hope or hype? J Orthop Sports Phys Ther.
2017;47:44–48.

https://doi.org/10.1016/j.jphys.2014.07.001
https://doi.org/10.1016/j.jphys.2014.07.001
mailto:mark.hancock@mq.edu.au
https://doi.org/10.1016/S0140-6736(18)30480-X
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref2
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref2
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref2
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref3
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref3
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref4
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref4
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref4
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref5
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref5
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref6
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref6
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref6
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref6
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref6
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref7
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref7
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref7
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref8
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref8
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref8
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref9
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref9
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref10
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref10
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref10
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref11
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref11
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref11
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref12
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref12
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref13
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref13
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref13
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref14
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref14
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref14
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref15
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref15
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref15
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref15
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref16
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref16
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref16
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref17
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref17
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref18
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref18
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref19
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref19
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref20
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref20
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref21
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref21
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref21
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref21
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref22
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref22
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref22
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref23
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref23
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref24
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref24
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref24
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref25
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref25
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref25
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref25
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref26
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref26
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref26


Research 301
27. Beneciuk JM, George SZ, Patterson CG, Smith CN, Brennan GP, Wegener ST, et al.
Treatment effect modifiers for individuals with acute low back pain: secondary
analysis of the TARGET trial. Pain. 2023;164:171–179.

28. Sheets C, Machado LA, Hancock MJ, Maher CG. Can we predict response to the
McKenzie method in patients with acute low back pain? A secondary analysis of a
randomized controlled trial. Eur Spine J. 2012;21:1250–1256. https://doi.org/10.
1007/s00586-011-2082-1d

29. Hancock MJ, Maher CG, Latimer J, McLachlan AJ, Day RO, Davies RA. Can predictors
of response to NSAIDs be identified in patients with acute low back pain? Clin J
Pain. 2009;25:659–665.

30. Hayden JA, Wilson MN, Stewart S, Cartwright JL, Smith AO, Riley RD, et al. Exercise
treatment effect modifiers in persistent low back pain: an individual participant
data meta-analysis of 3514 participants from 27 randomised controlled trials. Br J
Sports Med. 2020;54:1277–1278.

31. Åkerblom S, Perrin S, Rivano Fischer M, McCracken LM. Predictors and mediators of
outcome in cognitive behavioral therapy for chronic pain: the contributions of
psychological flexibility. J Behav Med. 2021;44:111–122.
32. Bergbom S, Boersma K, Overmeer T, Linton SJ. Relationship among pain cata-
strophizing, depressed mood, and outcomes across physical therapy treatments.
Phys Ther. 2011;91:754–764.

33. Scott W, Wideman TH, Sullivan MJ. Clinically meaningful scores on pain cata-
strophizing before and after multidisciplinary rehabilitation: a prospective study of
individuals with subacute pain after whiplash injury. Clin J Pain. 2014;30:183–190.

34. Chen Y, Campbell P, Strauss VY, Foster NE, Jordan KP, Dunn KM. Trajectories and
predictors of the long-term course of low back pain: cohort study with 5-year
follow-up. Pain. 2018;159:252–260.

35. Brookes ST, Whitley E, Peters TJ, Mulheran PA, Egger M, Davey Smith G. Subgroup
analyses in randomised controlled trials: quantifying the risks of false-positives
and false-negatives. Health Technol Assess. 2001;5:1–56.

36. Kamper SJ, Maher CG, Hancock MJ, Koes BW, Croft PR, Hay E. Treatment-based
subgroups of low back pain: a guide to appraisal of research studies and a sum-
mary of current evidence. Baillieres Best Pract Res Clin Rheumatol. 2010;24:181–191.

37. Hancock MJ, Kent P. Research Note: Treatment effect moderators. J Physiother.
2022;68:283–287.

http://refhub.elsevier.com/S1836-9553(24)00081-X/sref27
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref27
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref27
https://doi.org/10.1007/s00586-011-2082-1d
https://doi.org/10.1007/s00586-011-2082-1d
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref29
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref29
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref29
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref30
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref30
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref30
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref30
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref31
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref31
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref31
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref32
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref32
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref32
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref33
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref33
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref33
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref34
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref34
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref34
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref35
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref35
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref35
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref36
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref36
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref36
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref37
http://refhub.elsevier.com/S1836-9553(24)00081-X/sref37

	Patients with worse disability respond best to cognitive functional therapy for chronic low back pain: a pre-planned second ...
	Introduction
	Method
	Design
	Participants, therapists and centres
	Intervention
	Baseline measures/moderators
	Outcome measures
	Data analysis

	Results
	Flow of participants, therapists and centres through the study
	Compliance with trial method
	Moderation effects

	Discussion
	References


