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ABSTRACT
Introduction Psychological factors such as fear
avoidance beliefs, depression, anxiety, catastrophic
thinking and familial and social stress, have been
associated with high disability levels in people with chronic
low back pain (LBP). Guidelines endorse the integration of
psychological interventions in the management of chronic
LBP. However, uncertainty surrounds the comparative
effectiveness of different psychological approaches.
Network meta-analysis (NMA) allows comparison and
ranking of numerous competing interventions for a
given outcome of interest. Therefore, we will perform a
systematic review with a NMA to determine which type of
psychological intervention is most effective for adults with
chronic non-specific LBP.
Methods and analysis We will search electronic
databases (MEDLINE, Embase, PsycINFO, Cochrane Central
Register of Controlled Trials, Web of Science, SCOPUS
and CINAHL) from inception until 22 August 2019 for
randomised controlled trials comparing psychological
interventions to any comparison interventions in adults
with chronic non-specific LBP. There will be no restriction
on language. The primary outcomes will include physical
function and pain intensity, and secondary outcomes
will include health-related quality of life, fear avoidance,
intervention compliance and safety. Risk of bias will be
assessed using the Revised Cochrane risk-of-bias tool
for randomised trials (RoB 2) tool and confidence in the
evidence will be assessed using the Confidence in NMA
(CINeMA) framework. We will conduct a random-effects
NMA using a frequentist approach to estimate relative
effects for all comparisons between treatments and rank
treatments according to the mean rank and surface under
the cumulative ranking curve values. All analyses will be
performed in Stata.
Ethics and dissemination No ethical approval is
required. The research will be published in a peer-
reviewed journal.
PROSPERO registration number CRD42019138074.

Low back pain (LBP) is one of the largest
contributors to disability worldwide1 2 and
is associated with substantial health and
economic burden relating to increased
healthcare utilisation costs, work absenteeism

Strengths and limitations of this study
►► This is the first systematic review using an net-

work meta-analysis (NMA) design to simultaneously
compare different types of psychological interventions for improving physical function, pain intensity, health-related quality of life, fear avoidance and
intervention compliance and assess their safety, in
people with chronic non-specific low back pain.
►► The main strength is the NMA design will allow
for the comprehensive comparison and ranking of
multiple psychological interventions simultaneously,
which was not possible with previous systematic reviews that only conducted pairwise meta-analyses.
►► An additional strength is that in comparison to previous pairwise systematic reviews, the NMA design
will allow for the inclusion and synthesis of a larger
number of studies investigating a wider range of
psychological interventions.
►► The main limitation is that we anticipate numerous
studies involving different combinations of psychological approaches (eg, cognitive behavioural
therapy plus pain education, counselling-based interventions plus pain education), but small number
of eligible studies per combination, hence we will
lump combination interventions into one treatment
node for practical reasons.

and productivity loss.3 The challenge associated with treating chronic non-specific LBP
lies in the complex multifactorial interaction
between genetic, biophysical, psychosocial,
health and lifestyle factors which are largely
individualistic.4 5 Particularly, psychological
factors such as fear avoidance beliefs, depression, anxiety, catastrophic thinking and
familial and social stress4 are often poorly
identified and inadequately addressed,6 and
have been shown to alter pain processing pathways, perceptions and coping responses.5 7
The influence of these factors in chronic non-
specific LBP have been found to increase the
risk of disability,8 9 which commonly manifests
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as reduced functional capacity, avoidance of usual activities including work and impaired societal and recreational participation.5 10
Psychological interventions in chronic pain conditions aim to reduce pain-related distress and disability
by changing negative beliefs, behaviours and attitudes
through a combination of principles and strategies
informed by psychological theories. Psychological interventions commonly focus on targeting the specific environmental contingencies and maladaptive cognitive
and emotional processes underpinning pain in order to
promote self-efficacy and increased function.11 12 In clinical trials of psychological interventions for chronic LBP,
psychological interventions are delivered either in isolation12 13 or as part of an integrated treatment programme
that may involve non-psychological co-interventions such
as exercise, passive treatment or physiotherapy.14–16 For
the purposes of this review, we have defined five main
categories of psychological interventions relevant to
LBP: behavioural therapy-based interventions, cognitive
behavioural therapy-
based interventions, mindfulness-
based interventions, counselling-based interventions and
pain education-
based interventions. These categories
reflect the three ‘waves’ of how psychological interventions have evolved over time.17 Behavioural interventions
are typically considered ‘first wave’ approaches,17 and
include interventions focussed on altering maladaptive
behaviours, and dysfunctional sensations or movements.18
Cognitive behavioural interventions are considered

‘second wave’ approaches,17 and include interventions that
aim to modify harmful cognitions (eg, thoughts, beliefs)
which may proliferate pain and disability.18 Mindfulness-
based interventions, counselling-based interventions and
pain education-
based interventions represent different
types of ‘third wave’ approaches.17 Unlike behavioural
and cognitive behavioural interventions which focus on
targeting psychological and emotional symptoms, ‘third
wave’ interventions adopt a more holistic approach to
promoting health and wellness.17 Key characteristics and
examples of the psychological intervention categories
that will be included in our review are summarised below
in table 1.
Previous systematic reviews have shown promising
evidence that psychological interventions can improve
overall functioning, pain experience, depression, cognitive appraisal, health-related quality of life and decreased
healthcare utilisation in people with chronic LBP.11 12 15
Psychological interventions can also reduce fear avoidance beliefs and behaviours (eg, kinesiophobia),19 which
are associated with increased disability and pain in people
with chronic LBP.20 21 Based on the evidence and LBP
research experts, international clinical guidelines consistently endorse the integration of psychological interventions with exercise in the management of chronic
LBP.22–27
However, LBP guideline recommendations remain
vague regarding the specific types of psychological
approaches that clinicians should consider incorporating

Table 1 Categories of psychological interventions for low back pain
Category

Characteristics

Examples

First wave

Behavioural therapy-
based interventions

Biofeedback(17 18)

Second wave

Cognitive behavioural
therapy-based
interventions

Behavioural interventions focus on the removal
of positive reinforcement of pain behaviours and
teach patients to overcome stressful situations
through relaxation skills.17
Cognitive behavioural interventions aim to
restructure negative cognitions (eg, thoughts,
beliefs) and behaviours and promote emotion
regulation and problem-solving capacity.17

Third wave

Mindfulness-based
interventions

Mindfulness-based interventions focus on
promoting self-awareness, attention control and
pain acceptance.13 52

Mindfulness-based stress
reduction(17 52)
Acceptance and commitment
therapy(17)

 

Counselling-based
interventions

 

2

Graded activity(17)
Graded exposure(17)

Counselling-based interventions focus on using
Health coaching(54 55)
supportive communication and active listening
Motivational interviewing(54 55)
techniques to build interpersonal clinician-patient
relationships.
Pain education-based Pain education-based interventions target a
Pain neuroscience education(82)
interventions
patient’s understanding and knowledge of pain
to reduce fear associated with low back pain.
Pain education interventions move away from
the traditional biomechanical explanation of
pathology and pain, and instead focus on the
reconceptualisation of the pain experience. Some
pain education interventions specifically aim to
desensitise the nervous system.
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into treatment.22–27 This may be due to the fact that
previous systematic reviews, which have informed these
guidelines, have mainly focussed on a small selection
of available approaches—namely cognitive behavioural
therapy and behavioural approaches such as biofeedback.11 12 15 18 28 29 Emerging psychological interventions
such as cognitive functional therapy (a combination of
psychological approaches involving cognitive behavioural
strategies, pain education and exercise)5 and acceptance
and commitment therapy have been neglected from
these reviews, despite recent evidence for their effectiveness in reducing LBP-related disability.30 31 Importantly,
previous reviews have only conducted multiple independent pairwise meta-analyses, and to our knowledge,
no attempts have been made to synthesise the separate
results. Ultimately, the comparative effectiveness of the
wider collection of psychological interventions available
for managing chronic LBP is unknown and clinical guidelines remain unclear. This represents an important gap
in the evidence. Subsequently, there is an increased reliance on a clinician’s expertise to select the most appropriate psychological approach for people with chronic
LBP. Given that clinicians such as physiotherapists report
a perceived lack of training and confidence in addressing
psychological factors,32–34 and tend to be biassed towards
a biomedical approach despite increasing efforts to adopt
a biopsychosocial, person-centred approach,34 35 the gap
in evidence must be addressed. A network meta-analysis
(NMA) design will allow us to determine the comparative
effectiveness of psychological interventions for managing
chronic LBP, while addressing the limitations identified
from previous reviews.
A NMA is an extension of a traditional pairwise meta-
analysis and involves the synthesis of direct and indirect evidence to simultaneously compare numerous
competing interventions within a single, coherent treatment network.36 Direct evidence refers to data obtained
from studies directly comparing competing interventions
in head-to-head trials. Direct evidence can be used to
indirectly estimate the effect of interventions that have
not been previously compared in head-to-head trials but
have been compared with a common comparator (indirect evidence). Integrating direct and indirect evidence
increases the precision of treatment effect estimates,
provided that the assumptions of transitivity (balanced
distribution of potential effect modifiers across all
comparisons within a network)37–39 and consistency (statistical agreement between direct and indirect evidence for
each comparison)39 40 are satisfied. Treatment effect estimates are used to generate relative treatment rankings
to rank all the competing interventions for a particular
outcome measure. As such, the current research aims to
perform a NMA to investigate the comparative effectiveness and safety of psychological interventions for chronic
LBP and determine which specific type is most effective
for improving physical function, pain intensity, health-
related quality of life, fear avoidance and intervention
compliance in chronic non-specific LBP.
Ho E, et al. BMJ Open 2020;10:e034996. doi:10.1136/bmjopen-2019-034996

METHODS AND ANALYSIS
Study design
This protocol was written in accordance with the Preferred
Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) statement for systematic reviews41
and the PRISMA extension for developing review protocols (PRISMA-P)42 and for NMA (PRISMA-NMA).43 The
systematic review protocol has been registered with the
International Prospective Register of Systematic Reviews
(PROSPERO): CRD42019138074.
Eligibility criteria
Types of studies
We will include published parallel and cluster randomised
controlled trials (RCT). We will also include the first
phase of cross-over RCTs. There will be no restriction
up. Observational studies, non-
on length of follow-
randomised trials, short reports, research letters, conferences abstracts or studies that have not been published
as full-length articles in peer-reviewed scientific journals
will be excluded. In accordance with the Cochrane handbook,44 we will only include data from cluster RCTs which
account for the cluster design (eg, data analysed at the
level of allocation). If cluster-level data is not reported
for a given cluster RCT study, we will attempt to use the
approximate approaches described in the Cochrane
handbook to adjust the results,44 otherwise the study will
be excluded.
Types of participants
Eligible studies will include adults experiencing chronic
non-specific LBP, with or without the presence of leg
pain. Chronic non-specific LBP will be defined according
to the National Institute for Health and Care Excellence
(NICE) UK guidelines as pain in the back between the
bottom of the rib cage and buttocks crease with no known
pathoanatomical cause, for greater than 12 weeks in
duration.22 45 Studies including participants with serious
pathologies (eg, spinal stenosis, malignancy, trauma,
vertebral fracture, infection, inflammatory disorders) will
be excluded. We will include studies involving a combination of acute, subacute or chronic LBP populations,
provided that >50% of participants have chronic LBP
and the results are reported separately for chronic LBP
populations. We will also include studies of chronic LBP
participants combined with other chronic pain conditions, provided that >50% of participants have a single
diagnosis of chronic LBP and the results are reported
separately for chronic LBP populations. If it is unclear,
study eligibility will be determined by consensus among
reviewers.
Types of interventions
We will include studies of psychological interventions.
Expanding on the definition provided by Hoffman et
al,12 we will consider an intervention as ‘psychological’ if
it is conceived by the authors of the study as a psychological intervention, or if it is clearly based on any of
3
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the following approaches: cognitive behavioural therapeutic strategies (relaxation, graded exposure (desensitisation), imagery (distraction), goal setting, operant
conditioning), mindfulness-based stress reduction, acceptance and commitment therapy, cognitive functional
therapy, health-coaching, biofeedback (delivered with a
therapeutic intent to promote muscle relaxation), pain
education and counselling directly employing principles
of psychological theory. Interventions such as cognitive
behavioural therapeutic strategies and biofeedback were
purposely included based on their inclusion across a variety
of previous relevant systematic reviews.12 15 17 18 Additional
approaches such as cognitive functional therapy, health
coaching and acceptance and commitment therapy were
included as they have been neglected in previous reviews.
If our search identifies other psychological interventions
which are not explicitly listed above but meet our definition for a psychological intervention, we will consider
including them in our review. Disagreements regarding
their eligibility for inclusion will be resolved by consensus.
We will include studies of combinations of psychological
interventions, defined as interventions that contain two or
more psychological approaches delivered together, with
or without additional non-psychological co-interventions.
There will be no restriction on the non-
psychological
co-interventions or comparison interventions identified
by our search strategy.
Types of outcome measures
The primary outcomes of interest are physical function
and pain intensity:
1. Physical function, defined as lower back specific physical function, measured at the end of treatment. Physical
function is commonly measured by continuous, self-
report scales (eg, Oswestry Disability Index (ODI),
Roland Morris Disability Questionnaire (RMDQ),
Core Outcome Measures Index (COMI), Quebec Back
Pain Disability Index (QBPDI)) or rating scales within a composite measure (eg, 12-Item or 36-Item Short
Form (SF-12, SF-36)). We will not exclude studies that
use other measurement tools.
2. Pain intensity, measured at the time point closest to
the end of treatment. Pain intensity is commonly measured by continuous, self-report scales (eg, Numeric
Rating Scale (NRS), Visual Analogue Scale (VAS)) or a
rating scale within a composite rating scale (eg, McGill
Pain Questionnaire). We will not exclude studies that
use other measurement tools.
Secondary outcomes of interest include:
related quality of life, measured at the end
1. Health-
of treatment. It is commonly measured by the SF-12,
SF-36, EuroQol five-dimension (EQ-5D), Nottingham
Health Profile (NHP) and 10-Item Patient-Reported
Outcomes Measurement Information System Global
Health Short Form (PROMIS-GH-10). We will not exclude studies that use other measurement tools.
2. Fear avoidance, defined as fear of pain and consequent avoidance of movement, measured at the end
4

of treatment. Fear avoidance is commonly measured
by the Fear-Avoidance Beliefs Questionnaire (FABQ),
Pain Catastrophizing Scale (PCS), Tampa Scale for
Kinesiophobia (TSK) and Fear of Pain Questionnaire
(FPQ). We will not exclude studies that use other measurement tools.
3. Intervention compliance, measured as the proportion
of participants who complete their assigned intervention (psychological or comparison) during the intervention period.
4. Safety, defined as the proportion of participants who
experience at least one adverse effect during the intervention period. Adverse effects will be broadly defined
as any ‘adverse event,’ ‘side effect,’ ‘complication’ or
event resulting in discontinuation of treatment, associated with the intervention (psychological or comparison) under investigation.
Study selection
Electronic searches
The following databases will be searched for eligible
studies via Ovid from inception until 22 August 2019:
MEDLINE, Embase, PsycINFO, Cochrane Central
Register of Controlled Trials, Web of Science, SCOPUS
and CINAHL. Search concepts will include language
and keywords for: randomised controlled trial, low back
pain and terms relating to psychological interventions,
according to the eligibility criteria defined earlier in the
protocol. A full MEDLINE search strategy can be found
in online supplementary appendix A of this protocol.
There will be no restriction on language.
Additional search strategies
We will search reference lists and perform citation
tracking of included studies and relevant systematic
reviews11 12 15 17 18 28 29 and clinical guidelines22–24 to identify additional eligible studies.
Identification and selection of studies
Citations identified by our search strategy will be
managed using EndNote X946 and screened using
Covidence.47 Eligibility screening will be conducted
independently by two reviewers in two independent
stages: (1) citation titles and abstracts and (2) full text.
Disagreements will be resolved by consensus or a third
reviewer. A PRISMA flow-diagram will be presented to
map the number of records included and excluded
during the study selection process, with reasons for
exclusions reported.
Data extraction
Two reviewers will independently extract data from the
included studies using a pre-designed Microsoft Excel
data extraction form. We will pilot-test the form on a
small number of articles. Disagreements will be resolved
by consensus or a third reviewer.
Ho E, et al. BMJ Open 2020;10:e034996. doi:10.1136/bmjopen-2019-034996
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Publication characteristics
We will extract data on the following publication characteristics: first author, publication year, journal, funding
and location.
Study design characteristics
We will extract data related to the study design, including
number of participants randomised and durations of
follow-up.
Participant characteristics
We will extract data on the individual study sample,
including age, male/female, body mass index, baseline
pain intensity, socioeconomic status and comorbidities.
Interventions and comparators
We will extract data on the interventions of interest and
any comparation interventions. We will extract the key
components of the psychological intervention (eg, details
of the specific psychological principles or approaches
used, qualifications of the personnel delivering the intervention, co-
interventions involved) and comparison
intervention. We will extract all available data on intervention dosage and frequency, and intervention duration
including duration of any washout.
Outcomes
We will extract the definitions provided for our primary
and secondary outcomes of interest. We will also extract
the type and dimensions of the measurement tools used
to assess our primary and secondary outcomes of interest.
RESULTS
For intervention compliance, we will extract the number
of participants randomised to each intervention group
(psychological or comparison), as well as the number of
participants who complete their assigned intervention
(ie, provide data at the time point closest to the end of
treatment). If this data is not available, we will extract the
number of participants in each group who discontinued
treatment for any reason (ie, all-cause discontinuation)
within the intervention period, to calculate the number
of participants who completed their assigned intervention. We will express this data as a proportion of the total
number of participants randomised to each group respectively. For studies comparing a psychological intervention
intervention comparison (ie, waitlist control,
to a non-
no intervention), we will assume that the intervention
compliance for the non-intervention comparison is 100%.
For safety, we will extract all available data on adverse
effects, broadly encompassing adverse and serious
adverse events, side effects, complications and all-cause
discontinuation. We will extract authors’ definitions
and reasons for any adverse effects. We will also extract
all available data, including authors’ definitions, on
alternative measures of safety reported in the included
studies. We will extract the number of participants who
experience at least one adverse effect related to the
Ho E, et al. BMJ Open 2020;10:e034996. doi:10.1136/bmjopen-2019-034996

psychological or comparison intervention under investigation and express this as a proportion of the total
number of participants randomised to each group
respectively. We will also extract data on adherence if
reported.
For all other outcome measures, we will be preference extracting the mean baseline and outcome scores
(at the time point closest to end of treatment) for each
group, and the accompanying measures of variance
or statistics to impute these values. Otherwise, we will
extract the change in outcome from baseline and the
accompanying measures of variance for each group.
If neither are available, we will extract between-group
differences in scores and the accompanying measures
of variance. For the following outcomes, we will extract
all available data in the order which the measurement
tools are listed, in accordance with the proposed hierarchy for analysis. If a given outcome is measured by
several measurement tools not explicitly listed, the hierarchy for analysis will be decided by consensus from the
reviewers.
For studies measuring physical function: ODI; RMDQ;
COMI; QBPQI; rating scale for disability from a composite
measure of physical function (eg, SF-12, SF-36); other
measurement tools.48 49 For studies measuring pain intensity: NRS; 100 mm VAS; 10 cm VAS; rating scale for pain
intensity from a composite measure of pain intensity;
other measurement tools.48 49 We will extract data on pain
intensity at the time point closest to randomisation and
end of treatment, in the order of average pain intensity
(preferred); worst pain intensity, alternative measures
of pain intensity. If several alternative measures of pain
intensity are reported, we will calculate an average score.
For studies measuring health-
related quality of life:
PROMIS-GH-10; EQ-5D; SF-36 or SF-12 (physical component summary subscore); SF-36 or SF-12 (mental component summary subscore); SF-36 (overall score); NHP;48 49
rating scale from a composite measure of health-related
quality of life; other measurement tools. If only an overall
score for the SF-36 is provided, we will contact authors for
the physical and mental component summary subscores.
For studies measuring fear avoidance: FABQ (physical
activity scale); FABQ (work scale); FABQ (overall score);
PCS, TSK; FPQ; rating scales of fear avoidance from a
composite measure of fear avoidance; other measurement
tools.50 If only an overall score for the FABQ is provided,
we will contact authors for the physical activity and work
subscores. Authors will be contacted for additional information where necessary.
Data will be classified and assessed at the following time
points: (1) pre-
intervention; (2) post-
intervention (ie,
time point closest to end of treatment); (3) short-term
treatment sustainability (≥2 months but <6 months post-
intervention); (4) mid-term treatment sustainability (≥6
months but <12 months post-intervention); (5) long-term
treatment sustainability (≥12 months post-intervention),
and NMA will be performed at each time point separately.
5
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Network treatment nodes
Using the framework proposed by Caldwell et al,51 we
will use a splitting approach to classify the psychological
interventions. A splitting approach was chosen because
psychological interventions are typically complex and
heterogeneous in nature. For example, two separate
trials involving cognitive behavioural therapy may focus
on using different psychological principles or strategies
and incorporate different additional co-
interventions
(eg, exercise, passive therapies). Failing to adequately
account for the variability, as best as possible, may potentially result in inaccurate estimates of treatment effects.
In attempts to account for heterogeneity, we will first
scrutinise intervention descriptions to classify the psychological interventions into five treatment nodes based on
five key approaches (behavioural, cognitive behavioural,
mindfulness-
based, counselling-
based and pain education). We will also form a separate treatment node using a
lumping method to account for combination approaches
(eg, two or more psychological approaches delivered
together). Then, we will further differentiate whether
psychological co-
interventions are
additional non-
involved, which will be subclassified as exercise, passive
treatments or physiotherapy. If present, the combination
of the psychological approach with a non-psychological
co-intervention will form a separate treatment node (eg,
cognitive behavioural therapy plus exercise).
The following treatment nodes will be formed for the
psychological interventions:
►► Behavioural
therapy-
based
interventions
(eg,
relaxation-based interventions, biofeedback, operant
conditioning), which we will consider as psychological approaches focussed on facilitating the removal
of positive reinforcement of pain behaviours and
promoting health behaviours, in the absence of cognitive strategies;17 18
►► Cognitive behavioural therapy-
based interventions,
which we will consider as the combination of behavioural therapies with an additional focus of changing
unhelpful cognitions (ie, thoughts, beliefs and attitudes), and/or promoting emotion regulation and
problem-solving;17
►► Mindfulness-
based interventions, which we will
consider as psychological approaches focussed on
practicing techniques such as meditation, non-
judgemental attention control and awareness (eg,
mindfulness-based stress reduction, acceptance and
commitment therapy);52 53
►► Counselling-
based interventions, which we will
consider as psychological approaches focussed on
using supportive communication and active listening
techniques to facilitate healthy behaviour change (eg,
health coaching, motivational interviewing);54 55
►► Pain education-
based interventions, which we will
consider as psychological approaches focussed on
improving understanding and knowledge about
pain. These interventions may involve a biomechanical explanation of LBP, but are clearly focussed on
6

the reconceptualisation of beliefs about the pain
experience;56
►► Combinations of psychological interventions (eg,
pain education combined with behavioural therapy),
which we will consider as the delivery of two or more
psychological approaches together, in the absence of
a non-psychological co-intervention.
Non-
psychological co-
interventions will be classified
into the following treatment nodes:
►► Exercise, which we will define as interventions that
formally prescribe a structured exercise programme
(eg, consisting of aerobic, strengthening, stretching,
stabilisation, motor control exercises) and/or direct
instructions to increase physical activity levels;
►► Passive treatment, including but not limited to spinal
manipulative therapy, massage and electrotherapies;
►► Physiotherapy, which we will define as interventions
delivered by a physiotherapist, which may involve a
combination of exercise and passive treatments.
Comparison interventions will be classified into the
following treatment nodes:
►► Exercise, defined above;
►► Passive treatment, defined above;
►► Physiotherapy, defined above;
►► General practitioner care, which we will define as
interventions considered as standard care provided
by general practitioners;
►► Advice, which we will consider as interventions providing general advice that is not
psychologically-informed;
►► No intervention (eg, waitlist control, no intervention).
For comparison interventions described as ‘usual care’
by study authors, we will scrutinise the authors’ descriptions of the intervention to classify them into the above
treatment nodes.
Figure 1 represents all possible combinations of treatment nodes. Consensus will be sought regarding accurate
classification of interventions prior to conducting statistical analyses.
Prior to data analysis, we will consult clinical experts
from the review team to establish the appropriateness of
further lumping treatment nodes together if there are
inadequate number of studies are available for a given
treatment node (eg, less than two studies available). Any
post-
hoc alternative network geometrics formed using
this approach will be clearly identified and justified in the
final review. A decision set and supplementary set will be
formulated for the final review.
Risk of bias in the included studies
Two reviewers will independently assess risk of bias in
the included studies using the Revised Cochrane risk-
of-bias tool for randomised trials (RoB 2).57 58 We will
use the licensed Microsoft Excel tool to implement
the RoB 2. We will pilot-test the risk of bias assessment
procedure on a small number of articles. Authors will be
contacted for additional information where necessary.
The RoB 2 assesses five domains: (1) bias arising from the
Ho E, et al. BMJ Open 2020;10:e034996. doi:10.1136/bmjopen-2019-034996
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Figure 1

Network plot of all theoretically possible network comparisons.

randomisation process; (2) bias due to deviations from
intended interventions; (3) bias due to missing outcome
data; (4) bias in measurement of the outcome; and (5)
bias in selection of the reported result. Each domain will
be graded as low risk of bias, some concerns or high risk
of bias, and the results will be summarised in a table.
For cluster RCTs, we will use the Cochrane cluster RCT
variant of the RoB 2 tool, which assesses an additional
domain: bias arising from identification or recruitment
of individual participants within clusters.59 An overall
risk of bias judgement (low risk of bias, some concerns,
or high risk of bias) will be made based on the five (or
six) domain-level judgements, as described in Sterne et
al.57 Generally, the overall risk of bias judgement corresponds to the worst risk of bias in any of the five (or six)
domains, however studies with multiple domains graded
as ‘some concerns’ may be judged as high risk of overall
bias.57 Disagreements will be resolved through consensus
or a third reviewer.
Data analysis
Characteristics of the publications, study designs,
study populations, interventions and comparators and
outcome measures will be summarised descriptively and
presented in a table. Pairwise meta-analysis and NMA will
be performed in Stata60 using the metan command (with
Ho E, et al. BMJ Open 2020;10:e034996. doi:10.1136/bmjopen-2019-034996

Knapp-Hartung adjustment applied), and the network
package61–63 and network graphs package,64 65 respectively.
Measures of treatment effect
For continuous outcomes that use the same rating scale
across all studies, we will use mean differences (MD) and
95% CIs. If different rating scales are used for comparable
outcomes, all continuous data for the given outcome will
be converted to a common standardised 0 to 100 scale.
If data is reported as dichotomous, we will use ORs and
95% CI.
Dealing with missing outcome data and missing statistics
For continuous outcomes, we will impute missing data by
converting standard errors, p values or CI into SD.44 If a
study only reports the median or IQR, SD will be calculated by dividing the IQR by 1.35, and we will consider the
median to be equivalent to the mean. If relevant information is provided in figures, we will extract data from
the graphs. If data cannot be obtained, we will attempt to
contact authors.
Geometry of the network
The network diagram will be used to graphically depict
the available evidence. Nodes will be used to represent the
different interventions and comparators, and the weight
7
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of the edges will be used to visually represent the proportional number of studies comparing two connected nodes
within the network.
Pairwise meta-analysis
We will perform traditional pairwise meta-analyses of
all direct comparisons for which there are at least two
studies available. We will apply the khartung command
to adjust for the Hartung-Knapp-Sidik-Jonkman random-
effects method, which has less error rates compared
with the DerSimonian and Laird approach in particular across comparisons with greater heterogeneity and
when the number of studies is small.66 We will assume
the heterogeneity variance for each pairwise comparison is different. We will use the Q statistic to test for
statistical heterogeneity in pairwise comparisons. We
will use alpha <0.10 as we anticipate a few studies per
comparison. We will calculate Higgins I2 statistic to indicate the proportion of variability in effect estimates due
to heterogeneity and interpret I2 >50% as suggesting
substantial heterogeneity.44 Forest plots will be created
to graphically depict individual and pooled effect sizes.
Narrative analysis will be performed if we are unable
to impute missing data or cannot contact authors for
data, inadequate number of studies are available for a
given comparison (eg, <2 studies), or there is substantial
heterogeneity.
Assessment of transitivity assumption
Transitivity implies the assumption that distribution of
clinical and methodological variables that could potentially act as effect modifiers across available treatment
comparisons is balanced within a network.37–39 67 Given
the lack of conclusive evidence on treatment effect modifiers for LBP68 or psychological interventions,12 69 70 we
will consider the following factors to be potential effect
modifiers: age,68 gender,71 sample size,72 baseline physical function, baseline pain intensity, baseline fear avoidance,73 sciatica (leg pain with nerve root compromise).
We anticipate that we will have difficulty assessing the
distribution of effect modifiers, due to insufficient
reporting the potential effect modifiers within individual
studies and few studies available per pairwise comparison
to make reasonable judgements.74 To assess transitivity, we
will use Stata to adjust the weight of the edges within the
network plot, proportional to the baseline distribution
of the pre-specified effect modifier and visually inspect
comparability within the network.67 If minor intransitivity
is suspected (ie, minor or negligible dissimilarities in the
distribution of a given effect modifier across comparisons
based on clinical judgement), we will proceed with the
NMA and perform network meta-regressions or subgroup
analyses (or both) to explore the influence of suspected
factors on the results. If the distribution of a given effect
modifier is clearly dissimilar across comparisons, we will
exclude network nodes. If intransitivity persists, we will
consider not proceeding with NMA.
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Network meta-analysis
A NMA will be performed using a frequentist approach to
simultaneously compare direct and indirect evidence. We
will assume the heterogeneity variance across different
comparisons within the NMA model will be the same.75
We will use heterogeneity variances from the NMA model
as an index of global network heterogeneity. Mean rank
and relative treatment rankings will be estimated for each
intervention node according to the surface under the
cumulative ranking curve (SUCRA) values.
Assessment of inconsistency
Valid NMA results rely on the assumption of consistency,
which describes statistical agreement between direct
and indirect evidence for each comparison within a
network.39 40 Global inconsistency of the entire network
will be assessed using the design-by-treatment interaction
of-
fit test. The presence
model,76 which is a goodness-
of inconsistency will be inferred based on p<0.10. Local
inconsistencies within closed loops will be assessed with
the loop specific approach (Bucher method),77 and by
fitting side-splitting models.61 The loop specific approach
(Bucher method) will be implemented in Stata using the
ifplot command. We will infer the presence of local inconsistencies using a threshold of p<0.10 for either approach.
If inconsistencies are identified, we will first check for
errors in data extraction. Then, we will examine the
potential influence of the pre-specified effect modifiers
within inconsistent loops using network meta-regression
models or subgroup analyses, and conduct sensitivity analyses excluding studies that may be the source of inconsistency (eg, high risk of bias, studies measuring physical
function using the SF-12 or SF-36). If substantial inconsistency remains and the origin remains unexplained, we
will consider not proceeding with NMA.
Sensitivity and subgroup analysis
To examine robustness of results, we will conduct a sensitivity analysis by excluding studies with high risk of bias,
provided that the original network structure remains
the same. We will also perform a sensitivity analysis by
excluding studies measuring physical function using
the SF-12 or SF-36, which may be a potential source of
heterogeneity, provided that sufficient data for physical
function is available and the original network structure
remains the same. We will also perform network meta-
regressions or subgroup analyses on the following covariates, if sufficient data is available: age, gender, sample
size, baseline physical function levels, baseline pain levels,
baseline fear avoidance, sciatica (leg pain with nerve root
compromise). We will assume that for each network meta-
regression model, the regression co-
efficient for each
covariate will be the same across all comparisons in the
network. We specify the following assumptions about the
direction of effect for each covariate:
►► Age (continuous): Increasing magnitudes of the covariate reduces the differences in effect sizes between the
Ho E, et al. BMJ Open 2020;10:e034996. doi:10.1136/bmjopen-2019-034996

BMJ Open: first published as 10.1136/bmjopen-2019-034996 on 17 September 2020. Downloaded from http://bmjopen.bmj.com/ on January 8, 2023 by guest. Protected by copyright.

Open access

intervention and comparator (compared with trials in
which the covariate is less).
►► Gender (continuous): Gender will be summarised
as the proportion (percentage) of males. Increasing
magnitudes of the covariate reduces the differences in
effect sizes between the intervention and comparator
(compared with trials in which the covariate is less).
►► Sample size (continuous): Increasing magnitudes of
the covariate reduces the differences in effect sizes
between the intervention and comparator (compared
with trials in which the covariate is less).
►► Baseline physical function (continuous): Increasing
magnitudes of the covariate increases the differences
in effect sizes between the intervention and comparator (compared with trials in which the covariate is
less).
►► Baseline pain intensity (continuous): Increasing
magnitudes of the covariate reduces the differences in
effect sizes between the intervention and comparator
(compared with trials in which the covariate is less).
►► Baseline fear avoidance (continuous): Increasing
magnitudes of the covariate reduces the differences in
effect sizes between the intervention and comparator
(compared with trials in which the covariate is less).
►► Sciatica (leg pain with nerve root compromise)
(continuous): Presence of sciatica will be summarised as the proportion (percentage) of participants
reporting sciatica at baseline. Increasing magnitudes
of the covariate reduces the differences in effect sizes
between the intervention and comparator (compared
with trials in which the covariate is less).
Further, subject to the availability of data, we will
attempt to perform meta-
regressions to explore the
effects of intervention parameters relating to dosage and/
or frequency (eg, total length (in weeks) of the intervention, total intended hours of the intervention during the
intervention period). We make the following assumption
about the direction of effect for intervention dosage and/
or frequency (continuous): Increasing magnitudes of the
covariate increases the differences in effect sizes between
the intervention and comparator (compared with trials in
which the covariate is less).
We will also perform the following subgroup analyses,
provided that sufficient data is available and the original
network structure remains the same:
1. Delivery format of psychological intervention (eg, face-
to-face, telephone-administered, web-based, self-help
booklets), the hypothesis is that face-to-face delivery
format will result in greater improvements in disability
and pain intensity.
2. Individual versus group-
based intervention delivery,
the hypothesis is that group-based interventions will
result in greater improvements in disability and pain
intensity.
Publication bias
Publication bias in the NMA will be evaluated by visual
inspection of comparison-
adjusted funnel plots for
Ho E, et al. BMJ Open 2020;10:e034996. doi:10.1136/bmjopen-2019-034996

asymmetry. As described above, meta-
regression using
sample size and effect estimates will be performed to
detected small study effect.78
Confidence in cumulative evidence
Judgements of the confidence in cumulative evidence
will be evaluated using the Confidence in Network
Meta-Analysis (CINeMA) framework,79–81 a web application of the Grading of Recommendations Assessment,
Development and Evaluation ratings approach. The
framework assesses six domains: within-study bias, across-
studies bias, indirectness, imprecision, heterogeneity and
incoherence.
Patient and public involvement
Patients will not be involved.
CONTRIBUTIONS TO LITERATURE
To date, there is no conclusive consensus regarding the
most effective psychological approach for managing
chronic non-
specific LBP. Previous studies have only
investigated a small portion of available psychological
interventions and have only conducted multiple independent pairwise meta-analyses which have not been synthesised. As such, clinical guidelines for chronic LBP, which
are based on these reviews, remain vague regarding the
specific type of psychological intervention which should
be incorporated into treatment for the condition. This
systematic review with NMA will synthesise direct and
indirect evidence for a comprehensive variety of psychological interventions with respect to improving physical
function, pain intensity, health-related quality of life and
fear avoidance in people with chronic non-specific LBP.
The review will also assess the proportion of compliance
to different psychological interventions in this population, as well as the safety of such interventions. The NMA
will compare the competing interventions within the
network and produce treatment effect estimates. Effect
estimates will be used to generate relative treatment rankings, allowing us to rank the different types of psychological approaches for each outcome. Findings from this
review will provide pragmatic support for clinical guideline recommendations regarding the use of psychological
interventions for adults with chronic non-specific LBP.
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research in a peer-review journal and present our findings at national and international conferences.
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