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Abstract

Objective: To compare the long-term effectiveness of an integrated rehabilitation programme with an
existing rehabilitation programme, in terms of back-specific disability, in patients with chronic low back
pain.

Design: A single-centre, pragmatic, two-arm parallel, randomised controlled trial.

Setting: A rheumatology rehabilitation centre in Denmark.

Subjects: A total of 165 adults (aged = 18years) with chronic low back pain.

Interventions: An integrated programme (a pre-admission day, two weeks at home, two weeks inpatient
followed by home-based activities, plus two 2-day inpatient booster sessions, and six-month follow-up
visit) was compared with an existing programme (four-week inpatient, and six-month follow-up visit).
Main measure: The primary outcome was disability measured using the Oswestry Disability Index
after one year. Secondary outcomes included pain intensity (Numerical Rating Scale), pain self-efficacy
(Pain Self-Efficacy Questionnaire), health-related quality of life (EuroQol-5 Domain 5-level (EQ-5D)), and
depression (Major Depression Inventory). Analysis was by intention-to-treat, using linear mixed models.
Results: 303 patients were assessed for eligibility of whom 165 patients (mean age 50years (SD 13)
with a mean Oswestry Disability Index score of 42 (SD I1)) were randomly allocated (l:| ratio) to
the integrated programme (n=82) or the existing programme (n=83). The mean difference (integrated
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programme minus existing programme) in disability was —0.53 (95% CI —4.08 to 3.02); p=0.770). No
statistically significant differences were found in the secondary outcomes.

Conclusion: The integrated programme was not more effective in reducing long-term disability in
patients with chronic low back pain than the existing programme.
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Introduction

Multidisciplinary rehabilitation is recommended as
second-line treatment in the management of chronic
low back pain.'= It is based on the widely accepted
biopsychosocial approach!** and comprises a mul-
tifaceted intervention targeting the wide range of
modifiable factors known to contribute to chronic
low back pain.® The team providing rehabilitation
can reinforce integration of knowledge, skills and
behaviours by taking the patient’s environment into
account>’ and ensuring regular interaction with the
patient via scheduled booster sessions.® Thus, com-
bining the biopsychosocial approach®’ with the
Chronic Care Model® seems reasonable from a the-
oretical point of view.” However, the optimal dose,
content and delivery of multidisciplinary rehabilita-
tion programmes remain unknown.*

Therefore, as described in a previous paper, we
designed an integrated multidisciplinary rehabilita-
tion programme comprising inpatient stays alter-
nating with home-based activities and booster
sessions.’ The intention was to support integration
of knowledge, skills and behaviours gained from a
multidisciplinary inpatient rehabilitation pro-
gramme into the daily life of patients with chronic
low back pain.” In another previous paper, we
reported results from the six-month follow up from
a randomised controlled trial comparing an inte-
grated rehabilitation programme with an existing
rehabilitation programme.!°

Long-term (one year) follow-up data on the
effect of such a rehabilitation programme are
needed given that time is thought to be related to
successful integration of knowledge, skills, and
behaviours.!! Consequently, the aim of this paper

was to compare the effectiveness of the integrated
programme with an existing programme in terms
of back-specific disability in patients with chronic
low back pain at one-year follow up.

Methods

The Central Denmark Region Committees on
Biomedical and Research Ethics approved the trial
(journal number: 1-10-72-117-16), and the trial
was registered at ClinicalTrials.gov (identifier
NCT02884460).

Participant recruitment started in February 2016
and ended in August 2018. The first rehabilitation
programmes commenced in September 2016 and
patients in the last rehabilitation programme
reached the one-year follow up in November 2019.

This was a single-centre, pragmatic, two-arm
parallel, randomised controlled trial comparing
two rehabilitation programmes for patients with
chronic low back pain.>!® The clinical activities
comprising the rehabilitation programmes have
been described® and adhere to the Template for
Intervention Description and Replication (TIDieR)
checklist.!? The participants, randomisation proce-
dures, outcomes, and sample size have been
described in detail in the six-month follow-up
paper'® and adhere to Consolidated Standards of
Reporting Trials (CONSORT) 2010 Statement.'3

The key difference between the two rehabilita-
tion programmes being compared was the way in
which they were delivered (Figure 1).

The differences and similarities between the
two rehabilitation programmes are illustrated in
Table 1.
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Figure |. The integrated programme and the existing programme with related measurement time points. t0 =
baseline, t| = before the pre-assessment day (integrated programme) and before the four-week inpatient stay
(existing programme), t2 = before the two-week inpatient stay (integrated programme), t3 = the end of the two-
week inpatient stay (integrated programme), t4 = the end of the four-week inpatient stay (existing programme),

t5 = before the initial booster session (integrated programme, t6 = before the second booster session (integrated
programme), t7 = before the six-month follow-up visit (integrated programme + existing programme), and t8 = at
the one-year follow up (integrated programme + existing programme).

Baseline characteristics were collected before
randomisation (t0). Outcome measures were col-
lected several times. Measurement time points in
both groups were identical at baseline (t0), before
intervention start (t1), before the six-month follow-
up visit (t7), and one year after the start of the reha-
bilitation programme (t8) (Figure 1).

The choice of outcome domains and outcome
measures was based on patient and public involve-
ment!® in combination with international recom-
mendations.!*#!®> The primary outcome was
back-specific disability, assessed by the Oswestry
Disability Index version 2.1a.'® Secondary out-
come measures were back pain intensity assessed
by a Numerical Rating Scale,'* pain self-efficacy
measured by the Pain Self-Efficacy Questionnaire,'’
health-related quality of life measured by the
EQ-5D 5LO' and depression measured by the
Major Depression Inventory.!®

Descriptive statistics were presented with means
and standard deviations (SD) or numbers and per-
centages, depending on the type of variable. The
primary analysis was performed as an intention-to-
treat analysis including the four identical measure-
ment time points (t0, t1, t7 and t8). Intervention

effects on the primary and secondary outcomes
were estimated by the difference in change between
the two groups (integrated programme minus exist-
ing programme) from baseline to one year using a
linear mixed model with a random intercept. The
analysis included time (as a categorical variable),
group, and the interaction between group and time
as the only explanatory variables. Furthermore, the
linear mixed model was used to test if the outcomes
over time in the two rehabilitation programmes
were similar (i.e. test of no interaction between
group and time). The underlying assumptions
behind a linear mixed model were checked by
inspection of plots of random intercepts and residu-
als. For all outcomes except the EQ-5D 5L and the
Major Depression Inventory, the assumptions were
fulfilled, and hence we used the non-parametric
bootstrap method with 1000 repetitions to compute
p-values and 95% confidence interval’s (CI) for
these two measures. Three secondary analyses
were conducted to examine the robustness of the
primary analysis: (1) adding waiting time to inter-
vention start as a covariate (as waiting time dif-
fered between the two rehabilitation programmes
by chance!?), (2) replacing missing values by the
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average of non-missing scores at the particular
time point, and (3) replacing missing values by the
worst possible score (=100) in the integrated pro-
gramme and the best possible score (=0) in the
existing programme. Additionally, graphs includ-
ing means at all nine measurement time points (t0-
t8) were presented in order to illustrate changes
over time for patients allocated to each rehabilita-
tion programme.

Statistical significance was defined as p <0.05.
A statistical analysis plan was developed and final-
ised prior to data analysis (Supplementary file 1
(supplementary data, online only)), and STATA 16
was used for all statistical analyses.

Results

In total, 165 patients were randomly allocated to
the integrated programme (7 =82) or to the existing
programme (n=83) (Figure 2). There were no sys-
tematic differences in either baseline or outcome
variables between patients lost to follow up and
those who completed the one-year follow up (data
not shown).

Sample characteristics and outcome data at base-
line (t0) and one-year follow up (t8) are displayed in
Table 2; these were comparable between programmes
at baseline (t0). For further details on sample charac-
teristics at baseline (t0), see the six-month follow-up
paper.'® There were no adverse events or deaths related
to either of the rehabilitation programmes.

The mean difference of —0.53 (95% CI; —4.08;
3.02) in the change in back-specific disability
between rehabilitation programmes was neither
statistically nor clinically significant (Table 3).

No evidence of a difference in development in
the Oswestry Disability Index score over time was
found (%*(3)=0.12, p-value=0.989) (Figure S1).
Further, there were no statistically significant dif-
ferences between rehabilitation programmes for
any of the secondary outcomes at the one-year fol-
low up (Table 3). Figures illustrating the secondary
outcomes are provided in Supplementary file 2
(supplementary data, online only).

In the integrated programme, the average
decrease in Oswestry Disability Index scores was
from 42 (95% CI: 39; 44) at baseline to 37 (95%

CI: 33; 41) at the one-year follow up (Table 2). In
the existing programme the average decrease in
Oswestry Disability Index scores was from 43
(95% CI: 40; 45) at baseline to 38 (95% CI: 34; 43)
at the one-year follow up (Table 2).

Neither the secondary analysis adjusted for
waiting time, nor the secondary analyses replacing
missing values by the average of non-missing
scores at the particular time point changed the pri-
mary result. Replacing missing values by the worst
possible score (=100) for the integrated programme
and by the best possible score (=0) for the existing
programme changed the results (mean difference:
19.79 (95% CI: 13.80; 25.77), p=0.000).

The outcome trajectories including all measure-
ment time points from t0-t§ illustrate that mean
changes over time were similar in patients in both
rehabilitation programmes (Figure S2).

Discussion

At one-year follow up, the integrated programme
comprising inpatient stays alternating with home-
based activities and booster sessions did not
improve back-specific disability or any other out-
comes in patients with chronic low back pain when
compared with an existing four-week inpatient pro-
gramme. The results are in line with those from the
six-month follow up.'® However, as they are con-
trary to our hypothesis, they warrant scrutiny, not
only because of design choices for the integrated
programme, but also of the evidence base upon
which the integrated programme was built.

In terms of design choices, the integrated pro-
gramme was designed to support the integration of
knowledge, skills, and behaviours, acquired during
an inpatient stay, into the daily life of the patient.
The justification for the integrated programme was
based on a thorough development process and fea-
sibility testing following the Medical Research
Council’s guidance on complex interventions.?

In the development stage, firstly, we drew on
recent clinical guidelines*? and other evidence* con-
firming that multidisciplinary rehabilitation is recom-
mended as a second-line treatment for patients with
chronic low back pain. Secondly, we identified the
biopsychosocial approach®” and the Chronic Care
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E 11 t Assessed for eligibility
nrolimen Chronic low back pain’ and >18 years
(n=303)
Excluded (n—138)
+ Meeting exclusion criteria (n=22)
1) Axial spondyloarthritis (n—11)
2) Lack of fluency in Danish (n=4)
3) Oswestry Disability Index score <21 (n=5)
4) Other (severe osteoporosis and
q active psychiatric pathology) (n—2)
+ Not motivated (n=23)
+ Referred to other centre (n=13)
+ Declined to participate due to patient preference for
the existing programme (n=71)
+ Other reasons (c.g. deaf, can’t attend before 2019) (n=7)
Randomised
(n=165)
! | }
4 N\
Allocated fo integrated rehabilitation programme Allocation Allocated (o existing rehabilitation programme
(n=82) (n=83)
\. J
Excluded before intervention start (n=7) Cxcluded before intervention start (n=7)
1) Meeting exclusion criteria (n=3) e [ 1) Meeting exclusion criteria (n=2)
2) Lost motivation (n=4) 2) Lost motivation (n=5)
v A 4
Received allocated intervention (n=75) Received allocated intervention (n=76)
Discontinued intervention (n=5) 6-month Discontinued intervention (n=5)
l) Disappointed expectations (n=1) follow up 1) Disappointed exPecmLions (n=1)
2) Personal reason (n—1) 2) Personal reason (n=1)
3) Medical rcason (n=3) 3) Medical reason (n=2)
4) Dead** (n=1)
Lost to follow up (did not respond) l-y ear Lost to follow up (did not respond)
(n=5) (n=4)
follow up
Analysed (n=82) [ Analysis ] Analysed (n=83)

** The reason for dead was unrelated to the teial,

“ The following TCD-10 diagnosis codes for diseases, signs and symptoms related to chronic low back pain were used: DM40, DM41,
DM42, DM43 (not 43.3, 43.4, 43.6), DM47, DM48, DM51, DM53 (not 53.0, 53.1), DM54 (not 54.0, 54.2, 54.6), DM96.1 and DT91.0.

Figure 2. Flow-chart of participants through the trial.

Model® as recognised theories to justify the way in
which the integrated programme was delivered.
Finally, when modelling processes and outcomes, we
aimed for a high degree of patient and public

involvement. Scrutinising the development stage, in
general, it still seems as a reasonable foundation upon
which to build the integrated programme. However,
the particular theories®’® underpinning the integrated
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Table 2. Sample characteristics and outcome data at baseline (t0) and one-year follow up (t8).

Baseline (t0)

One-year follow up (t8)

Integrated
programme n=282

Existing
programme n=83

Integrated
programme n=65

Existing
programme n=67

Sex (women)
n (%)

Age (years)
Mean (SD) [Range]

Leg pain
n (%)

Disability* ODI (0—100)
Mean (SD) [Range] 42 (10) [20-68]

Back pain intensity** NRS (0-10)

60 (73)
49 (13) [22-72]

65 (79)

60 (72)
51 (13) [25-84]
59 (71)

43 (11) [24-72]

50 (77) 49 (73)

51 (12) [29-73] 54 (12) [26-85]
48 (74) 49 (73)

37 (16) [8-73] 38 (17) [6-72]

Mean (SD) 6 (2) 6 (2) 6 (2) 5()
Pain Self-efficacy PSEQ (0—-60)

Mean (SD) 28 (1) 27 (10) 33 (I5) 32 (15)
Quality of life EQ-5D 5L (—0.624—1)

Mean (SD) 0.567 (0.157) 0.603 (0.118) 0.610 (0.163) 0.626 (0.165)
Depression MDI (0-50)

Mean (SD) 20 (12) 20 (1) 17 (12) 18 (1)

ODI: Oswestry Disability Index; NRS: Numerical Rating Scale; PSEQ: Pain Self-Efficacy Questionnaire; EQ-5D 5L: EuroQol-5

Domain 5-level; MDI: Major Depression Inventory.

*Due to technical issues in the database, one patient with an ODI score of 20 was included.

**Mean back pain intensity for the last two weeks.

programme, and the primary outcome measure cho-
sen'® could be questioned. In terms of the biopsycho-
social approach,>” a Cochrane review* found evidence
favouring multidisciplinary rehabilitation when
aligned with the biopsychosocial model. Furthermore,
the biopsychosocial approach has been widely
accepted as appropriate in patients with chronic low
back pain since the 1980s,?! and it still is.°

The potential for better outcomes was based on
adding booster sessions underpinned by the Chronic
Care Model.® When it comes to adding booster ses-
sions to interventions delivered to patients with mus-
culoskeletal conditions, the evidence is equivocal, and
thus, questionable.’>2® The choice of the Oswestry
Disability Index as the primary outcome measure also
warrants elaboration. The lack of any difference may
be explained by the fact that since the integrated pro-
gramme aimed at integrating knowledge, skills and
behaviours into the patients' daily lives, it may have

been better for the primary outcome measure to meas-
ure these domains. There was, however, no validated
outcome measures to capture this. Furthermore, we
wished to evaluate an outcome which is broadly
acknowledged in this population. Thus, achieving
improvements in disability and other outcomes, were
seen as proxies of successful integration of knowl-
edge, skills and behaviours. Given the broad biopsy-
chosocial coverage of the different outcomes used in
the trial, and the consistent finding of no between-
group differences, it is therefore unlikely that the result
of the trial would have been different had we selected
a different primary outcome.

The feasibility stage resulted in fine-tuning of the
administrative procedures, and following that, we
believed that the integrated programme had the
potential to be successfully implemented and evalu-
ated. However, a nested process evaluation revealed
unexpected challenges and, with the value of
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Table 3. Summary of one-year follow up outcome data on between-group and within-group differences on
primary and secondary outcomes.

+ Between-group Within-group
Difference between P-value  Integrated programme  Existing programme
changes from baseline
(t0) to one-year follow Changes from baseline ~ Changes from baseline
up (t8)* (t0) to one-year follow  (t0) to one-year follow
up (¢8)** up (¢8)**
Mean (95% ClI) Mean (95% ClI) Mean (95% ClI)
Primary outcome
Disability (ODI) -0.53 (-4.08; 3.02) 0.770 —4.55 (-7.08; -2.02) -4.02 (-6.51; —1.53)
Secondary outcomes
Pain intensity™** (NRS) -0.10 (-0.68; 0.48) 0.727 -0.58 (-1.00; —0.17) -0.48 (-0.89; —0.07)
Pain Self-Efficacy (PSEQ) 0.01 (-3.34; 3.37) 0.994 4.43 (2.05; 6.82) 4.42 (2.07; 6.78)
Health-related quality of 0.02 (-0.04; 0.07) 0.558 0.04 (0.00; 0.07) 0.02 (-0.01; 0.06)
life (EQ-5D 5L)###*
Depression (MDI)*##* 1.67 (—1.52; 4.85) 0.305 —=1.79 (-3.96; 0.38) —-3.45 (-5.80; —-I.11)

ODI: Oswestry Disability Index; NRS: Numerical Rating Scale; PSEQ: Pain Self-Efficacy Questionnaire; EQ-5D 5L: EuroQol-5

Domain 5-level; MDI: Major Depression Inventory.

*Difference between changes from baseline (t0) to one-year follow up (t8) (integrated programme — existing programme)

estimated from linear mixed models.

**Changes from baseline (t0) to one-year follow up (t8) estimated from linear mixed models.

**kMean pain intensity for the last two weeks.

*#When analysing EQ-5D 5L and MDI non-parametric bootstrap method with 1000 repetitions to compute P-values and 95%

ClI’s was used.

hindsight, running a pilot randomised controlled
trial would have been beneficial. The process evalu-
ation revealed challenges implementing important
elements of the integrated programme (pamphlet
and phone calls) which were developed to support
the intended integration of knowledge, skills, and
behaviours into the patient’s daily life. Further, it
revealed administrative challenges, including post-
ponements and low adherence to the six-month fol-
low-up visit. With these findings, it became obvious
that the logistics of implementing the integrated pro-
gramme in daily clinical practice was a challenge.
This could potentially have caused bias in favour of
the existing programme.

In terms of the evidence base, six trials compar-
ing two or more rehabilitation programmes in
patients with chronic low back pain using disability
as the primary outcome were identified.?>?"!
These trials had some substantial differences.
Firstly, the populations included had different levels
of disability at baseline. Secondly, four different
measurements (the Oswestry Disability Index,?’8
the Roland Morris Disability Questionnaire,3*3! the
Quebec Back Pain Disability Scale,” and the Pain
Disability Index??) were used. Thirdly, some com-
pared different dose and content,®3° and some

compared identical rehabilitation programmes but
added a further component to one of the rehabilita-
tion programmes for example, involvement of
spouses,>! more specifically tailored interven-
tions,?” or subsequent booster sessions.?? Lastly,
two trials had short-term follow up (three months or
less),”’?® others medium-term follow up (three to
less than 12months),?>3° and yet others incorpo-
rated long-term follow up (12months or
more).2273031 These differences limit direct com-
parison with the current trial. However, regardless
of the differences, the results of the six trials were
similar to the current trial, namely no significant
differences in disability when comparing two or
more rehabilitation programmes.

In general, evidence indicates that rehabilitation
as a process is beneficial,*> and it supports the
effect of rehabilitation in the field of chronic low
back pain.'* However, when adding our results to
the current evidence base, it seems difficult to dem-
onstrate if and how much dose, content and deliv-
ery of a specific multidisciplinary rehabilitation
programmes matters.’? It could be discussed
whether the reasons for the repeated null effect in
the trials could be due to trial features or quality.
Rather, it should be considered whether it is owing
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to the comprehensive nature of the rehabilitation
programmes being compared, or whether the com-
plex interplay between person-specific biopsycho-
social factors driving disability in patients with
chronic low back pain makes it difficult to improve
disability with programmes that more or less are
one-size-fits-all.*?

The trial had several strengths including ran-
domisation and allocation concealment, the two-
arm parallel design, blinding of the researcher
performing the statistical analysis, high adherence
and follow-up rates, as well as equal lost to follow-
up rates in the two rehabilitation programmes.
Further strengths are the thorough development
and feasibility tests of the integrated programme
including patient and public involvement and a
nested process evaluation,!® the use of the TIDieR
checklist to justify and describe the integrated pro-
gramme,’ and the preparation of a statistical analy-
sis plan (Supplementary file 1 (supplementary
data, online only)).

One limitation of the trial is the lack of meas-
ured adherence to home-based activities. Hence,
whether patients from the integrated programme
actually did integrate acquired knowledge, skills
and behaviours into their daily lives was not
directly evaluated. Another limitation was the risk
of contamination, since the trial was delivered by
non-blinded providers to non-blinded patients in
the same rehabilitation centre, at the same time,
and whether providers and patients in the existing
programme were inspired by the integrated pro-
gramme and patients took the opportunity to inte-
grate knowledge, skills and behaviours into their
daily lives is unknown.

Providers and decision-makers ought to know,
and patients need to be reassured, that evidence
supports the effectiveness of multidisciplinary
rehabilitation.' 32 Currently, there is no evidence
to guide the decision about the most optimal way to
deliver a multidisciplinary rehabilitation pro-
gramme for patients with chronic low back pain. In
light of the plethora of research in this field, new
intervention studies are probably not the best solu-
tion to address this challenge. Maybe we need to
gain a wider perspective and look into new actions
required by the political, public health, and health
care systems. >

Clinical messages

e Changing the delivery of an inpatient reha-
bilitation programme does not lead to
improved long-term back-specific disabil-
ity for patients with chronic low back pain.

e Chronic low back pain is driven by biopsy-
chosocial factors, and it seems challenging
to target each individual patient primarily
with a one-size-fits-all approach.

Acknowledgements

The authors are grateful to patients, providers, adminis-
trative and management staff at Sano who made the trial
possible. Thanks are also extended to statistician Jens
Sendergaard Jensen for his supervision, and Professor
Nadine E Foster is thanked for review of this paper.

Author contributions

All authors have contributed substantially to (1) conception
and design, or analysis and interpretation of data; (2) drafting
or revising the article critically for important intellectual con-
tent; and (3) final approval of the version to be published.

Declaration of conflicting interests

The author(s) declared no potential conflicts of interest
with respect to the research, authorship, and/or publica-
tion of this article.

Funding

The author(s) disclosed receipt of the following financial
support for the research, authorship, and/or publication
of this article: The trial was funded by Sano, Aarhus
University, the Danish Rheumatism Association, and
Familien Hede Nielsens Fond. None of the funders had
any influence on the trial.

ORCID iD

Anne Mette Schmidt
-3077-4985

https://orcid.org/0000-0002

Supplemental material

Supplemental material for this article is available online.

References

1. Foster NE, Anema JR, Cherkin D, et al. Prevention and
treatment of low back pain: evidence, challenges, and prom-
ising directions. Lancet 2018; 391(10137): 2368-2383.


https://orcid.org/0000-0002-3077-4985
https://orcid.org/0000-0002-3077-4985

Schmidt et al.

241

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

Qaseem A, Wilt TJ, McLean RM, et al. Noninvasive treat-
ments for acute, subacute, and chronic low back pain: a
clinical practice guideline from the American College of
Physicians. Ann Intern Med 2017; 166(7): 514-530.
National Institute for Health and Care Excellence. Low
back pain and sciatica in over 26s: assessment and man-
agement. 2016, www.nice.org.uk/guidance/ng59

Kamper SJ, Apeldoorn AT, Chiarotto A, et al
Multidisciplinary  biopsychosocial rehabilitation for
chronic low back pain: cochrane systematic review and
meta-analysis. BMJ 2015; 350: h444.

Wade D. Rehabilitation - a new approach. Part two: the under-
lying theories. Clin Rehabil 2015; 29(12): 1145-1154.
Hartvigsen J, Hancock MJ, Kongsted A, et al. What low
back pain is and why we need to pay attention. Lancet
2018; 391(10137): 2356-2367.

World Health Organization. International classification
of functioning, disability and health: ICF. Geneva: World
Health Organization, 2001, pp. 1-26.

Wagner EH, Austin BT, Davis C, et al. Improving chronic
illness care: translating evidence into action. Health Aff
2001; 20(6): 64-78.

Schmidt AM, Terkildsen Maindal H, Laurberg TB, et al.
The Sano study: justification and detailed description of
a multidisciplinary biopsychosocial rehabilitation pro-
gramme in patients with chronic low back pain. Clin
Rehabil 2018; 32(11): 1431-1439.

Schmidt AM, Schiottz-Christensen B, Foster NE, et al.
The effect of an integrated multidisciplinary rehabilitation
programme alternating inpatient interventions with home-
based activities for patients with chronic low back pain:
a randomized controlled trial. Clin Rehabil 2020; 34(3):
382-393.

Wade DT, Smeets RJ and Verbunt JA. Research in reha-
bilitation medicine: methodological challenges. J Clin
Epidemiol 2010; 63(7): 699—704.

Hoffmann TC, Glasziou PP, Boutron I, et al. Better report-
ing of interventions: template for intervention description
and replication (TIDieR) checklist and guide. BMJ 2014;
348: g1687.

Schulz KF, Altman DG and Moher D. CONSORT 2010
statement: updated guidelines for reporting parallel group
randomised trials. J Clin Epidemiol 2010; 63(8): 834-840.
Chiarotto A, Boers M, Deyo RA, et al. Core outcome
measurement instruments for clinical trials in nonspecific
low back pain. Pain 2018; 159(3): 481-495.

Chiarotto A, Deyo RA, Terwee CB, et al. Core outcome
domains for clinical trials in non-specific low back pain.
Eur Spine J 2015; 24(6): 1127-1142.

Fairbank JC and Pynsent PB. The Oswestry disability
index. Spine 2000; 25(22): 2940-2952; discussion 52.
Nicholas MK. The pain self-efficacy questionnaire: taking
pain into account. Eur J Pain 2007; 11(2): 153-163.
Group TE. EQ-5D-5L, https://euroqol.org/eq-5d-instru-
ments/eq-5d-51-about/

Olsen LR, Jensen DV, Noerholm V, et al. The internal
and external validity of the Major Depression Inventory

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

in measuring severity of depressive states. Psychol Med
2003; 33(2): 351-356.

Medical Research Council. Developing and evaluating
complex interventions: new guidance 2008, https://mrc.
ukri.org/documents/pdf/complex-interventions-guidance/
Waddell G. 1987 Volvo award in clinical sciences. A new
clinical model for the treatment of low-back pain. Spine
1987; 12(7): 632—644.

Mangels M, Schwarz S, Worringen U, et al. Evaluation
of a behavioral-medical inpatient rehabilitation treatment
including booster sessions: a randomized controlled study.
Clin J Pain 2009; 25(5): 356-364.

Pisters MF, Veenhof C, van Meeteren NL, et al. Long-
term effectiveness of exercise therapy in patients with
osteoarthritis of the hip or knee: a systematic review.
Arthritis Rheum 2007; 57(7): 1245-1253.

Abbott JH, Chapple CM, Fitzgerald GK, et al. The incremen-
tal effects of manual therapy or booster sessions in addition to
exercise therapy for knee osteoarthritis: a randomized clinical
trial. J Orthop Sports Phys Ther 2015; 45(12): 975-983.
Fitzgerald GK, Fritz JM, Childs JD, et al. Exercise,
manual therapy, and use of booster sessions in physical
therapy for knee osteoarthritis: a multi-center, factorial
randomized clinical trial. Osteoarthritis Cartilage 2016;
24(8): 1340-1349.

Bennell KL, Kyriakides M, Hodges PW, et al. Effects
of two physiotherapy booster sessions on outcomes with
home exercise in people with knee osteoarthritis: a rand-
omized controlled trial. Arthritis Care Res 2014; 66(11):
1680-1687.

Verra ML, Angst F, Brioschi R, et al. Effectiveness of
subgroup-specific pain rehabilitation: a randomized con-
trolled trial in patients with chronic back pain. Eur J Phys
Rehabil Med 2018; 54(3): 358-370.

Iversen VM, Vasseljen O, Mork PJ, et al. Resistance band
training or general exercise in multidisciplinary rehabilita-
tion of low back pain? A randomized trial. Scand J Med
Sci Sports 2018; 28(9): 2074-2083.

Leeuw M, Goossens ME, van Breukelen GJ, et al.
Exposure in vivo versus operant graded activity in chronic
low back pain patients: results of a randomized controlled
trial. Pain 2008; 138(1): 192-207.

Smeets RJ, Vlaeyen JW, Hidding A, et al. Chronic low
back pain: physical training, graded activity with prob-
lem solving training, or both? The one-year post-treat-
ment results of a randomized controlled trial. Pain 2008;
134(3): 263-276.

Abbasi M, Dehghani M, Keefe FJ, et al. Spouse-assisted
training in pain coping skills and the outcome of multi-
disciplinary pain management for chronic low back pain
treatment: a l-year randomized controlled trial. Eur J
Pain 2012; 16(7): 1033-1043.

Wade DT. What is rehabilitation? An empirical inves-
tigation leading to an evidence-based description. Clin
Rehabil 2020; 34(5): 571-583.

Buchbinder R, van Tulder M, Oberg B, et al. Low back pain:
a call for action. Lancet 2018; 391(10137): 2384-2388.


www.nice.org.uk/guidance/ng59
https://euroqol.org/eq-5d-instruments/eq-5d-5l-about/
https://euroqol.org/eq-5d-instruments/eq-5d-5l-about/
https://mrc.ukri.org/documents/pdf/complex-interventions-guidance/
https://mrc.ukri.org/documents/pdf/complex-interventions-guidance/

