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B Abstract

Background and Objective: Recent systematic reviews show
promising effects for multidisciplinary biopsychosocial (BPS)
interventions in patients with chronic low back pain (CLBP).
Nowadays, BPS interventions have also been developed for
primary care physiotherapy settings. Our aim was to system-
atically review the evidence on the effectiveness of primary
care BPS interventions in improving functional disability,
pain, and work status for patients with CLBP. Secondly, we
aimed to provide an elaborated overview of BPS intervention
designs, physiotherapist training programs, and process-
related factors (practical implementation).
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Methods: We searched in scientific databases and reference
lists. Randomized controlled trials (RCTs) evaluating primary
care physiotherapist-led BPS interventions in adults
(>18 years) with nonspecific CLBP (>12 weeks) were included.
Results: Our search resulted in 943 references; 7 RCTs were
included (1,426 participants). Results show moderate-quality
evidence (3 trials; 991 participants) that a BPS intervention is
more effective than education/advice for reducing disability
and pain in the short, medium, and long term. Low-quality
evidence (4 trials; 435 participants) was found for no differ-
ence with physical activity treatments.

Conclusions: BPS interventions seem more effective than
education/advice and were found to be as effective as
physical activity interventions in patients with CLBP. BPS
interventions with a clear focus on psychosocial factors
(understanding pain, unhelpful thoughts, coping styles, and
goal setting) seem most promising. Sufficient delivery of BPS
elements is expected when physiotherapists participate in
training programs with extensive support prior and during
delivery (manual, supervision, and informative resources). ll

Key Words: low back pain, chronic pain, biopsychosocial
intervention, primary health care, physiotherapy, systematic
review

INTRODUCTION

Chronic low back pain (CLBP) is defined as a health
condition in which low back pain (LBP) persists for
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>12 weeks.! CLBP can be very disabling at an individ-
ual’s functional, psychological, and social level. More-
over, it has a large impact on society due to the related
high healthcare consumption and work absenteeism.”
The recognition that many of these factors can influence
a patient’s LBP problem led to the development of the
biopsychosocial (BPS) model.®> Subsequently, multiple
interventions with a BPS approach have been developed
to target influencing factors, aiming to improve the level
of a patient’s daily life functioning.*

Within  BPS  treatment, cognitive-behavioral
approaches are often used, such as graded activity,’
exposure in vivo,® or acceptance and commitment
therapy.””® BPS interventions are frequently provided
by multidisciplinary teams in rehabilitation centers or
specialized pain clinics for patients with moderate to
high levels of disability. Multidisciplinary BPS interven-
tions are more effective in reducing pain and disability as
compared to usual care (eg, provided by a general
practitioner [GP]) or physical treatment (eg, passive or
active therapy provided by a physiotherapist).* Due to
the promising effects of such BPS interventions, similar
interventions have also been developed for primary care
(physiotherapy) settings.

Physiotherapy treatments in general are easily acces-
sible, less expensive, and often have shorter waiting lists
in a primary care physiotherapy setting than in a
multidisciplinary care setting. A BPS intervention is
not regularly implemented by physiotherapists in pri-
mary care, however, and the evidence for BPS interven-
tions for patients with CLBP is lacking. Few systematic
reviews have investigated the evidence from existing BPS
primary care interventions but focused instead only on
BPS interventions in patients with LBP in general (ie,
acute, subacute, and chronic)’ or (sub)acute LBP
specifically.'®'! No systematic review has been per-
formed in patients with CLBP until now. Since patients
with CLBP may respond differently from patients with
acute or subacute LBP due to the persistence of pain and
disability,'? it is essential to perform a systematic review
to investigate the evidence of BPS interventions provided
by physiotherapists working in primary care for patients
with CLBP specifically.

Furthermore, many systematic reviews focus mainly
on methodological factors that influence the quality of
evidence. Less attention is paid to factors other than
methodological ones that could influence the outcome of
an intervention. Examples are the education of physio-
therapists or the adherence of patients and physiother-
apists to the treatment protocol. As these practical

factors can influence outcomes, it is important to review
not only methodological but also these factors.

The aim of the current systematic review is therefore
(1) to provide an overview of the evidence of random-
ized controlled trials (RCTs) for the effectiveness of
primary care BPS interventions compared with waiting
list controls or other primary care treatments in
improving functional disability, pain, and work status
of patients with CLBP; and (2) to provide an overview of
the design of each BPS intervention, of the profiles of
physiotherapists, of the BPS training programs for
therapists, as well as of other factors such as protocol
adherence and therapy compliance.

METHODS

The systematic review was performed following the
Cochrane Collaboration guidelines'>'* and reported
using the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) statement.'’
The protocol was registered in the International Prospec-
tive Register of Systematic Reviews (PROSPERO; avail-
able from http://www.crd.york.ac.uk/PROSPEROY/;
registration number: CRD42015029878; 08.12.2015).

Eligibility Criteria

Types of Studies. English-, Dutch-, and German-lan-
guage full-text and peer-reviewed RCTs studying the
effectiveness of BPS primary care treatment in patients
with CLBP were included. No publication date or
publication status restrictions were imposed.

Types of Participants. Studies with adult participants
(>18 years) CLBP were
included. Nonspecific CLBP was defined as pain
between the 12th rib and gluteal region, with or without
radiation towards 1 or both legs, present for at least
12 weeks.? Studies evaluating patients with acute and
subacute LBP were excluded unless these subjects
comprised 10% or less of the total study population
(>90% should be CLBP), or results of patients with
CLBP were presented separately.

experiencing nonspecific

Types of Interventions. We defined a BPS intervention
as a multicomponent intervention including at least (1) a
biological component (eg, to improve [knowledge of]
physical components, pain physiology, pain sensitiza-
tion, or differences between acute and chronic pain) and
(2) a psychological or social component (eg, to improve
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[knowledge about the influence of] cognitions, attitude,
[pain] behavior, coping styles, [self-] management
strategies, and/or coping styles of family, friends, and
colleagues). The literature and a recently conducted
systematic review were used to formulate the definition
of a BPS intervention.>*
provided individually or in a group and delivered by a
physiotherapist working in primary care (ie, a local
primary care practice or a primary care practice of a
hospital physiotherapy department). Studies evaluating
multidisciplinary interventions delivered by different
healthcare professionals were excluded. Primary care
treatments without a BPS approach (eg, usual care,
physical treatment), no treatment, or waiting list were
considered as control interventions.

Interventions had to be

Types of Outcome Measures. In accordance with
recently conducted reviews on multidisciplinary reha-
bilitation treatments™'® (and as recommended by the
Cochrane Back Review Group'®), primary outcomes
included patient-centered measures such as functional
disability, pain, and work status. Secondary outcomes
included generic functional status or well-being, overall
improvement or satisfaction, emotional functioning and
cognitions (depression, anxiety, catastrophizing, fear-
avoidance), and adverse events (AEs). Outcomes were
categorized as short term (up to 3 months), medium
term (>3 to 12 months), and long term (>12 months).

Search Methods for Identification of Studies

A search strategy was developed by review authors
(R.V.E., LH., J.K., R.S.). The search strategy included
indexed keywords (eg, medical subject headings) and
text terms for title and/or abstract of database records.
An information specialist (S.D.) finalized the search
strategy, adapted keywords according to the configura-
tion of each database, and performed the computer-
aided search (Appendix S1, 30.11.15 to 01.12.2015).
The following databases were used:

e MEDLINE (Ovid)

e MEDLINE In-Process Citations & Daily Update
(Ovid)

e PubMed (NLM) (Internet) http://www.ncbi.nlm.
nih.gov/pubmed

e Embase (Ovid)

e PsycINFO (Ovid)

e Cumulative Index to Nursing and Allied Health
Literature (CINAHL; EBSCO)

e Cochrane Database of Systematic Reviews
(CDSR; Cochrane Library: Wiley)

e Cochrane Central Register of Controlled Trials
(CENTRAL; Cochrane Library: Wiley)

e Database of Abstracts of Reviews of Effects
(DARE; Cochrane Library: Wiley)

e Health Technology Assessment (HTA) database
(Cochrane Library: Wiley)

e PEDro (Internet) http://www.pedro.org.au/

Reference lists of review articles and included articles
were checked on relevant studies. Identified references
were downloaded and collected using EndNote biblio-
graphic software (Clarivate Analytics, Philadelphia, PA,
U.S.A.).

Study Selection

Two review authors (R.V.E. and M.].) independently
screened and selected search results by title and abstract
based on previously formulated eligibility criteria. A
third review author (I.LH.) was consulted to resolve
disagreement. Subsequently, selected searches were
independently screened as full text by 2 review authors
(R.V.E. and M.].) and if necessary by a third review
author (I.LH.) to gain consensus.

Risk for Bias Assessment

Two review authors (R.V.E. and M.].) independently
performed the risk for bias assessment, and a third
review author (I.LH.) was involved in case of disagree-
ment. The Cochrane Back Review Group “risk of bias”
tool was used.'® Twelve items were scored as yes (= low
risk), no (= high risk), or unclear. Review authors were
not blinded for author names, institutions, or journals. If
additional information was needed, corresponding
authors were contacted.

Data Extraction and Data Synthesis

Data from the selected studies were extracted by one
review author (R.V.E.) and checked by a second review
author (I.H.). Extracted data included relevant reported
information about the study population (age, gender,
duration of symptoms, baseline score of outcomes), type
of intervention (using an adapted version of the
National Institutes of Health Behavior Change Consor-
tium checklist, Appendix S2), type of comparison
intervention, type of methodology and analysis, and
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outcomes (baseline and follow-up). In case multiple
publications existed regarding 1 RCT, all available
publications were checked and relevant data extracted.
After data extraction from the included studies, it
became evident that the studies were too heterogeneous
to justify meta-analysis. Therefore, narrative analyses
were conducted. The overall quality of the evidence was
assessed using the Grades of Recommendation, Assess-
ment, Development, (GRADE)
approach. Evidence was defined as high-quality evi-
dence, moderate-quality evidence, low-quality evidence,
or very low-quality evidence.'”

and Evaluation

RESULTS

The computer-aided database search identified 1,633
records (Figure 1). One additional record was identified
through reference checking. After removing duplicates,
943 records remained and were screened on title and
abstract. This resulted in 42 records to be assessed as full
text for eligibility. Eventually, 7 RCTs (12 articles) met
predefined eligibility criteria and were included in the

systematic review.'82?

Characteristics of Included Studies

The studies included in the systematic review were
all RCTs, written in English. Studies were conducted
in  Switzerland,” Norway,?®  Australia,”* the
Netherlands,”® and the United Kingdom.'®*1%°

Participants. Participants were recruited via GPs, med-
ical specialists working in hospitals, primary care phys-
iotherapists, retrospective searches (patient records), and
advertisements. Sample sizes of the included studies
ranged from 28 (pilot RCT)*” to 701 patients,”’ resulting
in an overall included sample size of 1,426 patients
(Table 1). Mean baseline levels of disability and pain
intensity were on average mild to moderate (Roland
Morris Disability Questionnaire [RMDQ] scores ranging
from 9.0 to 12.1, Oswestry Disability Index [ODI] scores
ranging from 21.3 to 31.9, pain intensity numeric rating
scale [NRS] scores ranging from 4.6 to 6.2, and pain
intensity VAS scores ranging from 45 to 59). Most studies
reported an employment percentage between 47% and
72%, except for Vibe Fersum et al.”® (88% and 79% in
the BPS and control groups, respectively). One study
reported a relatively low fear-avoidance beliefs score
(Fear-Avoidance Beliefs Questionnaire [FABQ] physical
activity score < 14),%® while 3 studies reported increased

fear-avoidance beliefs (FABQ physical activity score >
14) or kinesiophobia (Tampa Scale for Kinesiophobia
[TSK] score > 37°9).21:2%2¢ Wilti et al.*’ did not report
on subscales specifically but reported an FABQ total
score for which no cut-off values are available. Total
scores included 23.93 4 11.58 (BPS intervention) and
25.92 + 12.28 (control group).

Interventions. Three studies compared a BPS interven-
tion with education and advice.'®*"*% Four studies
compared a BPS intervention with physical activity
therapy. Physical activity therapy included usual or
guideline physiotherapy,?®*° motor control therapy,**
and manual therapy plus exercise®® (Table 2).

The BPS interventions in all selected studies con-
tained cognitive-behavioral principles. However, the
applied approach varied. Two studies used operant
conditioning and graded activity principles,”**° and
another study used the 5 A’s model of health behavior
advice (ask/assess, advice, agree, assist, arrange).”’
These 3 BPS interventions focused on specific exercise
programs to improve activity levels, and cognitive-
behavioral approaches were used additionally to
encourage active behavior. Another study used neuro-
physiological education about pain, disability, and
perceptions in addition to sensory and motor retrain-
ing.?” The remaining studies used cognitive-behavioral
therapy (CBT)'®*! or cognitive-functional therapy.”®
Although the latter 2 BPS interventions did include
exercises, the main focus was on targeting beliefs and
behavior (eg, to reduce fear avoidance and catastro-
phizing, and to improve coping style). By doing so, they
aimed to improve the level of functional activities. Four
studies reported providing a booklet with education
about LBP and coping strategies such as The Back
Book,?! Explain Pain,>? or a general booklet on
self-management strategies.'®

All interventions were of low intensity (<16 hours),
except for the BPS intervention of van der Roer et al.,®
which consisted of 35 hours of contact time. The total
duration of included BPS interventions ranged between 6
and 12 weeks. Two studies also provided booster
sessions for the BPS interventions in the longer term (ie,
at 3 months,?® and at 4 and at 10 months?**). Four BPS
interventions consisted of individual sessions,>*>>2%:2% 2
interventions of individual and group sessions com-
bined,*"**® and 1 intervention of group sessions only. '8

Physiotherapists. The number of physiotherapists pro-
viding the BPS interventions varied from 1% or 2%’ to 252



228 e VANERPET AL.

1,633 records identified through database searching:
. MEDLINE (n=376)
. MEDLINE In-Process Citations & Daily Update (n=42)
PubMed (n=7)
Embase (n=545)
PsycINFO (n=64)
CINAHL (n=238)
Cochrane Database of Systematic Reviews (n=89)
CENTRAL (n=171)
Database of Abstracts of Reviews of Effects (n=6)
Health Technology Assessment (HTA) database (n=>5)
PEDro (n=90)

1 additional record identified through
other sources

A 4

----- >| 691 duplicates removed |

A 4

----- » | 901 records excluded |

| 42 records assessed on full-text |

A 4

30 Full-text publications excluded:
. Not CLBP (n=15)
Not physiotherapist (n=8)
Not primary care (n=3)
Not integrated BPS intervention (n=1)
Not obtainable (n=1)
No comparison intervention of interest (n=2)

(12 records)

7 RCTs included in review

BPS therapy vs. advice / GP care
. McDonough 2013 (Clin J Pain)
. Lamb 2010 (Lancet), 2012 (Pain), 2010 (HTA), 2010
(Osteopat), Knox 2014 (BMC Musculoskelet Disord)
. Johnson 2007 (Spine)

BPS therapy vs. exercise / manual therapy / physiotherapy

Walti 2015 (BMC Musculoskelet Disord)
Vibe Fersum 2013 (Eur J Pain)

Macedo 2012 (Phys Ther)

vd Roer 2008 (Eur Spine J), 2008 (Spine)

Figure 1. Study flow diagram. BPS, biopsychosocial; CLBP, chronic low back pain; RCT, randomized controlled trial; ti/ab, Title/Abstract.

(see Table 2). Physiotherapists mostly participated in a
short training program with a duration ranging from
2 days®' to a maximum of 4 days.'® One exception was
the study of Vibe Fersum et al.,”® in which physiothera-
pists had on average 106 hours of cognitive-behavioral
training. Training programs generally included protocol
training and understanding of cognitive-behavioral
approaches. As additional support, most therapists
received a manual. The studies of Lamb et al.?' and Vibe
Fersum et al.*® were the only ones that provided (or at
least reported on) support via other sources (see Table 2).

Outcomes. All studies measured functional disability
(RMDQ or ODI) and pain (NRS, Modified Von Korff

Scale [MVKS], or VAS). Only 4 studies measured sick
leave.212628:2% Studies differed in the number and type
of additional primary and secondary outcome measures
(eg, generic functional status, overall improvement,
satisfaction, psychological and cognitive function,
AEs). All studies provided data at short term
(<3 months follow-up), 5 studies at medium term (>3
to 12 months follow-up), and 5 studies at long term
(>12 months follow-up; all follow-up outcomes were
measured postrandomization). Data at medium term
were not available for Vibe Fersum et al.*® and Wilti
et al.*? (pilot RCT), and not at long-term for Wilti
et al.*? (pilot RCT) and McDonough at al.>® (feasibility
RCT).
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Table 1. (Continued)

Study

Time Points

Outcome Measures

Comparison

BPS Intervention

Design Participants

Study

Baseline,
6 wk,

Functional disability: RMDQ

Pain: NRS

Guideline group

Protocol group (graded activity

Protocol group (graded activity

RCT
[GA]

Van der

Individual therapy (number of

[GA])
6x individual sessions (30 min,

Roer et al.
(2008)%®

13 wk,
26 wk,
52 wk
(post

Quality of life: QALY (EQ-5D)
Overall improvement: GPE

sessions was at discretion of

60
Age: 415 + 88y

physiotherapist). Mean number of

sessions was 13.
The Low Back Pain Guideline of the

distributed over 3 wk)
2 x/wk group sessions (90 min, for

Psychological/cognitive function: TSK,

Gender: 55% female

PCl, PSES
AE: Yes

8 wk)
1x/wk group sessions (90 min, for

Duration current LBP episode:

53.9 + 70.6 wk

randomization)

Royal Dutch College for

Physiotherapy for low back pain

4 wk)
2x individual sessions (30 min,

Baseline RMDQ: 11.6
Baseline TSK: 37.9
Guideline group

during 12-wk training period)
1x individual sessions (30 min, at

54
Age: 42.0 £ 99y

N =

3 wk post-training)
1x individual sessions (30 min, at

Gender: 48% female

3 mo post-training)
Combination of exercise therapy,

Duration current LBP episode:

47.2 + 64.3 wk

back school, and behavioral
therapy (graded activity and
operant conditioning)

Baseline RMDQ: 12.1
Baseline TSK: 39.6

AE, adverse event; BBQ, Back Beliefs Questionnaire; BPS, biopsychosocial; CBT, cognitive-behavioral therapy; EQ-5D, EuroQol 5D; FABQ, Fear-Avoidance Beliefs Questionnaire; GP, general practitioner; GPE, Global Perceived Effect Scale;

HSCL-25, Hopkins Symptoms Checklist; LBP, low back pain; NRS, numeric rating scale; ODI, Oswestry Disability Index; PASES, Physical Activity Self-Efficacy Scale; PCl, Pain Coping Inventory; PCS, Pain Catastrophizing Scale; PSES, Pain Self-

Efficacy Scale; PSFS, Patient-Specific Functional Scale; QALY, Quality-Adjusted Life Year; RMDQ, Roland-Morris Disability Questionnaire; SF-12, 12-item short-form health survey; SF-36, 36-item short-form health survey; TSK, Tampa Scale

for Kinesiophobia.

Risk for Bias Assessment

All studies reported an adequate method of randomiza-
tion (criterion 1), and 6 studies described treatment
allocation as concealed (criterion 2; Table 3). The
corresponding author of Johnson et al.'® replied that
allocation in the study was not concealed for patients
and therapists.

Six studies were not able to blind patients (criterion
3), and 1 study did not report on patient blinding.?” All
studies blinded neither therapists (criterion 4) nor
outcome assessors (criterion 5), as therapists provided
the treatments and therefore could not be blinded, and
all studies used self-reported outcomes.

Only Vibe Fersum et al.?® showed incomplete out-
come data (>20%; criterion 6)." In this study, 16 of 59
patients (27.1%) assigned to the control intervention
and 11 of 62 patients (17.7%) assigned to the BPS
intervention were excluded from the analysis (due to not
starting or not completing the interventions; total
excluded 22.3%). All studies had a low risk for selective
outcome reporting (criterion 7). Furthermore, similar
baseline characteristics (criterion 8) were reported in all
except 2 studies.?®?? In the study of Wilti et al.,”” the
percentage of females was higher in the BPS group than
in the control group (64.3% vs. 42.9%), and the pain
catastrophizing score (on the Pain Catastrophizing Scale
[PCS]) was higher in the control group than in the BPS
group (mean =+ standard deviation [SD] 14.43 + 7.62
vs. 20.08 + 8.24). In the study of Vibe Fersum et al.,*®
anxiety and depression (Hopkins Symptoms Checklist
[HSCL]) and fear-avoidance of work (FABQ) scores
were both higher in the control group than in the BPS
group (mean + SD, respectively, 1.57 £ 0.39 vs.
1.40 4 0.33, and 19.3 £ 11.1 vs. 14.1 & 9.6). Studies
did not report controlling for these variables.

Co-interventions were mostly neither reported nor
clear (eg, most studies did report trying to avoid
co-interventions but did not report the number or type
of co-intervention, or whether they were similar
between groups). Compliance with interventions (crite-
rion 10) was acceptable in 4 studies,*""***>*® unclear in
1 study,?® and not acceptable in 2 studies.'®** Wilti
et al.?? reported good compliance in both interventions
(>80%, n = 22) but did not take into account the §
patients who discontinued the intervention after 4 or
more weeks of training, and the 1 patient who was lost
to follow-up. Johnson et al.'® reported that noncompli-
ance was modest (63% attended at least half of the
sessions) but that this influenced treatment effects.
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Table 3. Risk for Bias Assessment

12

1

10

Timing of
Outcome

Intention-
to-Treat

Group

Incomplete
Outcome
Data

Blinding of
Outcome
Assessor

Blinding of

Care

Random

Similarity at
Baseline

Selective

Blinding of
Participants

Allocation

Sequence

Assessment

Analysis

Compliance

Co-interventions

Reporting

Providers

Concealment

Generation

Y

McDonough

et al. (2013)%°

Lamb et al.

(2010)*'
Johnson et al.

(2007)®
Walti et al. (2015)

Vibe Fersum

Y

et al. (2013)%8

Macedo et al.

(2012)%*
van der Roer

et al. (2008)%°

Y, yes, criteria fulfilled; N, no, criteria not fulfilled, U, unclear.

Intention-to-treat analysis (criterion 11) was per-
formed in all except 2 studies.”®*” Vibe Fersum et al.*®
performed analysis on an “available case basis” and
Wilti et al.>® analyzed 13 patients in the control group
where 14 patients were originally included. All studies
reported similar timing of outcome assessment between
intervention and control groups (criterion 12).

All included studies were RCTs, although those of
Wilti et al.>” and McDonough et al.>* were a pilot and
feasibility RCT, respectively. Wilti et al.’
evaluate the (short-term) effects and feasibility of a
multimodal intervention in order to calculate appropri-
ate sample size for a larger RCT. The sample size was
not calculated but predefined and small (7 = 28). In
addition, the study of McDonough et al.?’
feasibility RCT of a pedometer-driven walking program
(assessing recruitment, adherence, incidence of AEs, and
effect sizes). For this study, no sample size (calculation)
was reported and no significance tests were performed.
The GRADE assessment of the quality of the evidence is
presented in Tables 4 and S.

aimed to

was a

BPS Intervention vs. Education/Advice

Primary Outcomes (Functional Disability, Pain, Work
Status). All studies reported that patients in both
groups (BPS intervention and education/advice)
improved the level of functional disability and pain over
time. Between groups, the high-quality RCT of Lamb
et al.?! showed significant differences at short term for
functional disability and pain in favor of the BPS
intervention (mean RMDQ score 1.1 (95% confidence
interval [CI] 0.38 to 1.17); mean MVKS score 4.2%,
(95% CI 0.40 to 8.10), mean MVKS pain score 6.8%
(95% CI 3.31 to 10.20), Appendix S3). McDonough
et al.?® in their feasibility study also reported small but
positive effects in favor of the BPS intervention but
reported effect sizes only (functional disability, Cohen’s
d = —0.39; pain, Cohen’s d = —0.10) at short term.
Johnson et al.'® did not find significant differences
between the 2 interventions at short term. At medium
and long term, improvements in functional disability
and pain were comparable to those at short term for
each study.'®*"** McDonough et al.>* additionally
reported at 6 months (medium term) a higher percent-
age of patients achieving a minimal clinically important
difference of >10% in functional disability in the BPS
group than in the control group (56% vs. 44%). For
pain, no difference in clinically important improvements
was visible between groups. For outcomes related to
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Table 4. GRADE Evidence Profile: Biopsychosocial Interventions Compared to Education and Advice for Patients With

Chronic Low Back Pain

Quality Assessment

No. of Studies Risk for Bias Inconsistency Indirectness Imprecision Publication Bias Overall Quality of Evidence
Functional disability level (follow-up: mean 12 mo; assessed with: RMDQ/ODI)
3 RCTs Serious* Not serious Not serious Not serious None 00
Moderate
Pain intensity (follow-up: mean 12 mo; assessed with: VAS/NRS)
3 RCTs Serious* Not serious Not serious Not serious None [E@)
Moderate

*No blinding. GRADE, Grades of Recommendation, Assessment, Development, and Evaluation; ODI, Oswestry Disability Index; NRS, numeric rating scale; RCT, randomized
controlled trial; RMDQ, Roland-Morris Disability Questionnaire; @OQOQ = very low; ®&O0 = low; ®®@0O = moderate; ®DS® = high.

Table 5. GRADE Evidence Profile: Biopsychosocial Interventions Compared to Physical activity Interventions for

Patients With Chronic Low Back Pain

Quality Assessment

No. of Studies Risk for Bias Inconsistency Indirectness Imprecision Publication Bias Overall Quality of Evidence
Functional disability level (follow-up: mean 12 mo; assessed with: RMDQ/ODI)
4 RCTs Serious* Serious’ Not serious Not serious None 0]
LOW
Pain intensity (follow-up: mean 12 mo; assessed with: VAS/NRS)
4 RCTs Serious* Serious’ Not serious Not serious None 000
LOW

*No blinding. "No consistent direction of effects. GRADE, Grades of Recommendation, Assessment, Development, and Evaluation; ODI, Oswestry Disability Index; NRS, numeric
rating scale; RCT, randomized controlled trial; RMDQ, Roland-Morris Disability Questionnaire; 8OO = very low; @8O0 = low; ®®®0O = moderate; &®®® = high.

work status, only Lamb et al.>! measured sick leave and
reported no differences between groups at all time
points.

Secondary Outcomes (Quality of Life, Health Status,
Psychological Factors, AEs). All 3 studies measured
quality of life using the EuroQol-5D (EQ-5D) at all time
points.'®*25 At short term, mixed results were visible.
Lamb et al.?! showed a significant mean between-group
difference of 0.07 (95% CI 0.02 to 0.12) in favor of the
BPS intervention, while McDonough et al.*® and
Johnson et al."® reported no effects and no significant
between-group differences. At medium- and long-term
follow-up, no studies found significant differences
between the intervention groups.'®*"** Lamb et al.?!
also used the 12-item short-form health survey (SF-12)
for quality of life. They found significant mean between-
group differences for the physical functioning scale at
short, medium, and long term (eg, long term —4.1 [95%
CI —-5.62 to —2.63]). The SF-12 was not used by
McDonough et al.** or Johnson et al.'®

Lamb et al.?! also showed significant larger mean
improvements in fear-avoidance beliefs (FABQ) in the
BPS intervention compared with the control interven-
tion at all time points (short term 2.7 [95% CI 1.68 to

3.67]; medium term 3.1 [95% CI 2.13 to 4.15]; long
term 2.9 [95% CI 1.83 to 4.03]). McDonough et al.>
also measured the FABQ at short- and medium-term
follow-up but found no effect (Cohen’s d = —0.02 and
Cohen’s d = —0.06, respectively). Johnson et al.'® did
not measure fear-avoidance beliefs.

Only 1 AE (acute spinal cord compression with
pulmonary embolus) was reported in the control group
of Lamb et al.,*! which was not associated with the
control intervention. McDonough et al.** reported 20
AEs in the BPS group, of which 8 were related to the BPS
intervention (increased pain in lower limb [z = 4] and
back [n# = 2], and allergic reaction to metal clip of the
pedometer, which led to stopping the BPS intervention
[ = 2]). Johnson et al.'® did not report on AEs.

BPS Intervention vs. Physical Activity Therapy

Primary Outcomes (Functional Disability, Pain, Work
Status). All studies reported that patients in both
groups (BPS intervention and physical activity therapy)
improved the level of functional disability and pain over
time. Between groups, 1 study with low methodological
quality showed short-term statistically and clinically
important differences for functional disability in favor
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of the BPS intervention (mean ODI score —9.7 [95% CI
—12.7 to —6.7], Table 6).*® The differences remained
significant at long-term follow-up (mean ODI score
—8.2[95% CI —12.6 to —3.8]). The other 3 studies did
not find significant differences in functional disability
between intervention groups and control groups at
short-,>*?%??  medium-,>**® or long-term follow-
up. 2426

For pain relief, mixed results were reported. At
short term, the pilot study of Wilti et al.?’ (mean
NRS score —1.45 [95% CI —4.0 to 0.0]) and Vibe
Fersum et al.?® (mean NRS score —2.1 [95% CI —2.7
to —1.4]) did find significant between-group differ-
ences in favor of the BPS intervention. The other 2
studies did not find significant between-group differ-
ences.>**® At medium term, 2 studies provided data:
Macedo et al.** did not find significant or clinically
important differences, while van der Roer et al.?®
found significant between-group differences in favor
of the BPS interventions (mean NRS score —0.97
[95% CI —1.88 to —0.06]). At long-term follow-up, 3
studies provided data for pain relief for which mixed
results were found.”**®?° Only Vibe Fersum et al.”®
showed significant and clinically important improve-
ments in favor of the BPS intervention (mean NRS
score —8.2 [95% CI —12.6 to —3.8]).

For outcomes related to work status, 1 study reported
that sick leave did not occur during the study.?” Another
study reported that patients in the BPS intervention had
a 2.95-times lower likelihood of taking sick.*® The other
2 studies either did not report** or did not analyze sick

leave.?®

Secondary Outcomes (Quality of Life, Health Status,
Psychological Factors, AEs). Only Macedo et al.**
measured quality of life and showed no between-group
differences at short-, medium-, and long-term follow-up
(36-item short-form health survey [SF-36], physical and
mental component). Van der Roer et al.?® performed an
additional economic evaluation using the EQ-5D at
long-term follow-up and reported no significant
between-group differences (mean EQ-5D score 0.03
[95% CI —0.06 to 0.12]).

Psychological factors were measured in 3 of the 4
studies.?®?%?° The FABQ was used in 2 studies, of
which 1 reported no differences in effects between
groups (only measured at short term)®’ and the other
reported significant between-group differences in favor
of the BPS intervention at short term (mean FABQ
physical score —3.6 [95% CI —5.3 to —1.9]; mean

Table 6. Study Results (95% Confidence Intervals and P Values) of Included Randomized Controlled Trials (RCTs)

van der Roer et al.

(2008)%°

Vibe Fersum et al.

(2013)%8

McDonough et al.

(2013)%°

Macedo et al. (2012)>*
BPS Intervention vs.
Physical Activity

treatment

RMDQ

Wilti et al. (2015)%°

Johnson et al. (2007)"®

Lamb et al. (2010)?"

BPS Intervention vs.
Physical Activity

treatment

RMDQ

BPS Intervention vs.
Physical Activity

Treatment
oDl

BPS Intervention vs.
Physical Activity

Treatment

BPS Intervention vs.
Education/Advice

RMDQ

BPS Intervention vs.
Education/Advice

RMDQ

BPS Intervention vs.
Education/Advice

oDl

RMDQ

9.7 (=12.7 to —6.7)*** _0.8 (-2.2t0 0.7) 0.35 (—1.29 to 1.98)
0.85 (—1.36 to 3.06)
0.13 (=2.24 to 2.50)
0.06 (—2.22 to 2.34)

—2.02 (-5.6 to 1.5)*

—0.31 (—1.50 to 0.88)

1.1 (=1.71 to —0.38)**

-0.39

Short term

—0.8 (—2.3t0 0.6)
—0.6 (—2.0t0 0.9)

—1.09 (—2.28 to 0.09)
—0.93 (—2.30 to 0.45)

—1.5(-2.22 to —0.70)***
—1.3 (—2.06 to —0.56)***

~0.44

Medium term
Long term

—8.2(—12.6 to —3.8)***

NRS

NRS

NRS

NRS

VAS

VAS

NRS*

—0.42 (—1.29 to 0.46)
—0.76 (—1.74 t0 0.23)

—2.1(=2.7 to —1.4)*** 0.0 (—0.7 t0 0.8)

—1.45 (—4.0 t0 0.0)

—2.44 (—8.43 to 3.56)

—6.8% (—10.20 to —3.31)***

-0.10

Short-term

—0.97 (—1.88 to —0.06)*
—1.02 (—2.14 to 0.09)

0.0 (—0.8 t0 0.8)
0.1 (-0.7 t0 0.9)

—4.60 (—11.07 to 1.88)
—5.49 (—12.43 to 1.44)

—8.0% (—11.80 to —4.28)***
—7.0% (—10.81 to —3.12)***

—0.40

Medium-term

Long-term

—1.3 (2.1 to —0.5)***

A negative score indicates improvements in favor of the BPS intervention.

The numbers represent effect sizes. BPS, biopsychosocial; NRS, numeric rating scale; ODI, Oswestry Disability Index; RMDQ, Roland-Morris Disability Questionnaire.

**%P < 0.001.

*P < 0.05. **P < 0.01.
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FABQ work score —5.7 [95% CI —7.8 to —3.6]) and
long term (mean FABQ physical score —4.7 [95% CI
—6.5 to —3.0]; mean FABQ work score —5.6 [95% CI
—8.7 to —2.5]).>® Van der Roer et al.>® used other
psychological functioning questionnaires (TSK; Pain
Coping Inventory [PCI|; Pain Self-Efficacy Scale [PSES])
but could not identify significant differences between
interventions, except for the mean PCI-P (items passive
coping) at short term, which was in favor of the BPS
intervention (mean score —0.61 [95% CI —1.10 to
—0.12]).

Only 1 out of 4 studies reported AEs.”** They
mentioned pain exacerbation (z = 35) and development
of musculoskeletal complaints (z = 2) as similar in both
intervention and control groups. Van der Roer et al.*®
did not specifically report AEs but said there were no
serious AEs.

Outcomes Related to Treatment Delivery

Only 1 study reported most participating therapists
having little or no experience in providing a BPS
intervention.”! Three studies evaluated treatment
delivery by physiotherapists.'®*"*¢ Lamb et al.?! and
Johnson et al.'® used audiotapes, and Van der Roer
et al.*® used registration forms completed by physio-
therapists (regarding therapy goals, content and evalu-
ation of different therapy sessions) and regular therapy
visits. Overall, Lamb et al.*! reported that therapists
had satisfactorily delivered most of the predefined
therapy items and satisfactorily demonstrated therapist
skills (eg, 100% of the therapists listened appropriately,
63% elicited beliefs or thoughts, and 77% referred to
the cognitive-behavioral model). Johnson et al.'®
reported that physiotherapists also delivered most cog-
nitive-behavioral components, but discovered that phys-
iotherapists found it difficult to apply cognitive-
behavioral communication styles and to identify, for
example, patients’ anxieties and fears (73% did not
achieve this element). Van der Roer et al.® noticed that
therapists did not significantly increase their behavioral
orientation after training, measured with the Pain
Attitudes and Beliefs Scale for Physiotherapists (PABS-
PT). This study reported that the protocol was ade-
quately provided to 82% of the patients (ie, treatment
goals set, information provided, exercise scheme pre-
pared). However, the extent to which cognitive-beha-
vioral skills were applied was not specifically assessed.
The quality of the delivered cognitive-behavioral com-
ponents therefore remains unknown.

Outcomes Related to the Receipt of Treatment

The percentage of patients who discontinued the BPS
intervention when allocated and after treatment was
started was low (<5%) in 3 studies,”"***° moderate
(£21%) in 3 studies,?®***’ and not reported in 1
study.'® Reasons for discontinuing the BPS interventions
included allergic reaction to pedometer (7%),>* not able
or willing to attend group sessions (< 1%),”' losing
person to support home exercises (7%) or problems
with online home training program (14%),”’ time
constraints (2%),%® and not improving (1% and 5%,
respectively, Macedo et al.>* and van der Roer et al.?®).
At the end, compliance was assessed differently in each
study. As McDonough et al.”?® evaluated a pedometer-
driven walking program, they assessed adherence to the
step target. In total, 73% of the patients adhered to the
weekly step target during the 8-week program. Lamb
et al.*! and Johnson et al.'® both reported that 63%
attended at least half of the group sessions. Wilti et al.>’
assessed to what degree patients answered questions
correctly and performed exercises. They reported that
>81% reached the predefined adherence level. However,
they did not take into account the data of 6 patients who
dropped out.

DISCUSSION

This systematic review is, as far as we know, the first in
comparing BPS primary care interventions delivered by
physiotherapists with other primary care interventions
for patients with CLBP. In addition, it provides an
overview of practical characteristics of the BPS inter-
ventions and is therefore useful for both researchers and
clinicians. Our systematic review was based on 7
studies, including 1 feasibility RCT and 1 pilot RCT,
leaving 5 full-scale RCTs. Since the included studies
suffered from methodological and/or practical limita-
tions, new, higher quality studies would add valuable
information to the findings of this systematic review.
In summary, this systematic review provides moder-
ate-quality evidence that a BPS intervention is more
effective than education and advice in improving func-
tional disability and pain at short, medium, and long
term. For work status, no differences in effect were
visible between the interventions. When a BPS interven-
tion is compared to physical activity therapy, there is
low-quality evidence that no differences in improving
functional disability, pain, and work status exist
between interventions at short, medium, and long term.
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Based on these findings, it can be suggested that a BPS
intervention is recommended over education and advice,
but not specifically over physical activity therapy.

The
education and advice could be explained by the fact
that patients may need to experience that the learned
information is applicable to their personal context. It is
conceivable that they need to apply learned information
into practice, while undergoing treatment, and need
support from a physiotherapist on how to implement it
in their daily lives. Regarding the BPS intervention
protocols, nearly all BPS interventions included such
practical components.

The comparable effects with a physical activity
intervention could be explained by the fact that primary
care physiotherapy has for many years promoted a BPS
approach. This might have lessened the contrast
between a BPS intervention and physical activity ther-
apy. Indeed, BPS interventions with a clear focus on
psychosocial factors, presumably having more contrast
with the control condition, seemed more promising than
interventions with less or no focus on psychosocial
factors.?®*° Psychosocial factors on which promising
interventions focused included understanding pain,
defining unhelpful thoughts or beliefs, avoidance behav-
ior, coping styles, and goal setting.

The extent to which physiotherapists were educated
in providing such BPS elements furthermore differed,
which could have led to less contrast between inter-
ventions as well. While physiotherapists in the study
of Vibe Fersum et al.?® were extensively trained, most
studies offered short training programs ranging from 2
to 4 days only. Van der Roer et al.*® additionally
reported that physiotherapists did not significantly
increase their behavioral orientation after a 2-day
program. Also, physiotherapists in the study of John-
son et al.'® experienced difficulties when applying BPS
principles in practice and discussing patients’ beliefs
and fears after a 4-day program. Only the study of
Lamb et al.*' reported adequate delivery after a short
training program. Physiotherapists had no or little
experience prior to the start and participated in a 2-
day training program. These physiotherapists, how-
ever, also received a treatment protocol with a
detailed description of each treatment session, super-
vision, and a DVD with examples of the first sessions,
and they had access to a website with supporting
materials. The extensive support in addition to the
training program could have positively influenced the
delivery of the therapy.

beneficial effects of BPS interventions over

The findings of the current systematic review are in
part comparable to those of other systematic reviews.
Kamper et al.,* for example, reviewed the evidence for a
multidisciplinary BPS intervention and also found
moderate-quality evidence for more effectiveness in
pain relief and disability compared to usual care (GP).
In line with the current systematic review, Kamper
et al.* found in their systematic review small differences
in effects between intervention groups. The magnitude
of change (ie, between-group differences) required to
meet the definition of clinical meaningfulness is debat-
able. It is mainly determined by the pros and cons of the
therapy, or factors such as costs, effects on secondary
outcomes, and convenience.’*** In our systematic
review, the BPS intervention was more favorable than
education and advice when considering costs and
psychological factors (eg, fear-avoidance beliefs and
self-efficacy®'). No serious AEs were reported, and 1
study” additionally reported a slightly higher number of
patients achieving a minimal clinically important differ-
ence in the BPS intervention group (ie, defined as a
minimal improvement of 10% on the ODI over time).
Based on these findings, one might consider effects
clinically meaningful and therefore consider a BPS
intervention more promising than just education and
advice.

Compared with physical treatments, Kamper et al.*
found low-quality evidence for greater effectiveness of
behavioral treatments, and Henschke et al.'® moderate-
quality evidence. Hall et al.” even reported high-quality
evidence for greater effectiveness of BPS interventions
compared with exercise interventions. Our systematic
review did not detect a difference between a BPS
intervention and physical activity therapy. The differ-
ences in findings between the systematic reviews are
likely due to different therapy settings and participant
populations included in previously mentioned system-
atic reviews. These systematic reviews focused on
interventions delivered in both primary and secondary
(multidisciplinary) care settings, and not in primary care
settings specifically. Hall et al.” furthermore did not
focus on patients with CLBP in specific but rather on
patients with acute, subacute, and chronic pain. Patients
with CLBP might have different beliefs and behavior,
and might have received several treatments already. It is
therefore possible that patients with a longer duration of
LBP respond differently to treatments than patients with
acute or subacute LBP.

The strengths of this systematic review are the fact
that the search was conducted by an experienced
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information specialist and the use of guidelines for
optimal reporting. Furthermore, this systematic review
included studies with RCT designs only. In general,
RCTs represent the highest level of evidence since the
risk for bias is lowest compared to other designs (eg,
observational designs). The main source of bias in the
included studies was the inability to blind patients,
therapists, and outcome assessors. However, since
patients may recognize the therapy to which they are
allocated and therapists will know the intervention they
are delivering, bias with respect to blinding is unavoid-
able.

This systematic review aimed at primary care inter-
ventions. It should be mentioned, however, that the
included studies used a mixed nature of patient selection
strategies, such as GPs, advertisements, and/or secondary
care specialists. Therefore, part of the study population
was composed of patients initially referred to secondary
care. In addition, a requirement of the systematic review
was to only include studies evaluating a BPS intervention
of interest in patients with nonspecific CLBP. Although
no strict inclusion and exclusion criteria for nonspecific
CLBP were formulated for this systematic review, we
believe that, on the basis of exclusion criteria used by all
included studies (see Appendix S3), the significant
proportion of patients of the studies included in this
review do fulfil the definition of nonspecific CLBP. We
furthermore defined a BPS intervention as a multicom-
ponent intervention, focusing on biological (eg, pain
physiology, physical components), psychological (eg,
beliefs, behavior, coping style), or social aspects (eg,
family, work, etc.). This definition was based on descrip-
tions in the current literature, self-defined criteria, and a
previously conducted systematic review.>* As can be
seen from this definition, the psychological and social
components are interchangeable. This is because the
social component is frequently not addressed in depth
during a BPS intervention or studies do not provide in-
depth information about to what extent it was explicitly
addressed during treatment. It is then hard to define
whether the BPS intervention actually comprises all 3
components. The included studies in our review included
at least a psychosocial and to some extent a social
component, and therefore met our inclusion criteria. For
future BPS interventions, however, it may still be recom-
mended to explicitly address the social component®® and
furthermore to publish a protocol of the BPS intervention
to inform readers. In addition, it might be recommended
to perform a process evaluation for a better interpreta-
tion of the study results. This will be helpful for

replication or development of a BPS intervention and its
implementation.

Limitations of the included studies were the hetero-
geneity in study and treatment designs and the use, or
not, of measurement instruments, especially psychoso-
cial ones. Two studies did not measure psychosocial
factors at all."®** Since BPS interventions initially aim to
target psychosocial factors, psychosocial measurements
are of high value and should be used in future trials.

Future clinical trials should develop and evaluate BPS
primary care interventions that are specifically focused
on functional goals (valuable for the patient) and
psychosocial needs. It is important to select therapists
based on their BPS skills or to adequately educate and
support them in providing BPS elements. The essential
role of sufficient training and resources (eg, treatment
protocols and support) in complex behavioral interven-
tions can be confirmed by the current literature.”>® Both
studies suggest that if physiotherapists receive appro-
priate training and resources, and possess sufficient
competencies, physiotherapists will be able to effectively
provide a cognitive-behavioral intervention. Trained
physiotherapists might furthermore be able to identify
patients with LBP at risk for developing chronic com-
plaints and treat them at an early stage without the need
of referral. This might be more convenient for patients
than being treated in expensive, secondary care settings,
which frequently have a medicalizing focus instead of a
de-medicalizing focus, and for which referral to a
specialist is necessary.

When reporting outcomes of trials, it is necessary to
provide a detailed description of the treatment design
(BPS elements), its practical implementation (process
information), and information on the selection, training,
and supervision of physiotherapists. Such information is
necessary for adequate interpretation of findings and for
appropriate replication of BPS interventions in clinical
practice.

CONCLUSIONS

This systematic review shows beneficial effects for
primary care BPS interventions over education and
advice in patients with CLBP. Furthermore, primary
care BPS interventions and physical activity interven-
tions provide equally promising effects. However, some
included studies suffered from methodological and
practical limitations. In combination with the rather
low number of studies evaluating primary care BPS
interventions, it is recommended that additional studies
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of high methodological as well as practical quality be
performed. This is of particular importance for com-
parison with physical activity treatments. High-quality
studies are expected to add valuable information to the
findings of this systematic review and will be important
for future directions of primary care interventions for
patients with CLBP.
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