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1. Introduction

Eighty five percent of all LBP presentations can be classified as from
non-specific causes (NSLBP) [1] where joints, discs and connective
tissues may be contributing to symptoms but no specific tissues can be
identified as causing the symptoms [2]. However, prior models of back
pain were more biomedically orientated leading patient management to
be informed by a biomedical approach that is still being used by many
manual therapists [3]. In recognition of the lack of structural causes and
acknowledging the predictive role of psychosocial factors, current
guidance suggests the use of a biopsychosocial (BPS) model for LBP [4].
The BPS model advocates integrating the assessment and treatment of
relevant biological, psychological and social factors based on individual
patient needs [1,5]. However practitioners' adherence to clinical
guidelines is poor despite wide promulgation [6-8] and BPS im-
plementation is not clearly defined. Despite the fact that psychosocial
factors are stronger predictors of low back pain outcomes than either
physical examination findings or severity/duration of pain [9], manual
therapists' clinical assessments tend to focus on the biological aspect of
the BPS model. Physical impairment is commonly assessed by manual
therapists while psychosocial function is rarely assessed [10]. When
psychosocial function is assessed it is based on ‘gut feeling’ [11] that is
less accurate than using formal instruments [10,12]. In addition,
practitioners who hold a biomedical orientation to back pain tend to
provide advice on work, physical activities and bed rest that are not in
line with clinical guidelines [7,13-15] and can transfer their unhelpful
attitudes and beliefs towards back pain to patients [16,17]. Many
previous studies have used a BPS educational intervention to influence
practitioners' attitudes or behaviour and have shown variable effects
[18-25]. One key limitation of the studies that showed no effect was the
limited content of the training programmes. Content analysis is the
most critical step in the development of an educational intervention
[26] but the content in these studies was drawn from literature that
participants were likely to be aware of and authors of these studies
hypothesise that this partly explains the absence of difference between
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the intervention and control groups [22,24]. In order to train manual
therapists to develop their clinical judgements and their ability to
prognosticate accurately with patients presenting with NSLBP, there is
a need to synthesise evidence of BPS assessment methods and prog-
nostic factors for NSLBP in order to inform clinical practice. Clinical
guidelines and systematic reviews are appropriate sources to inform the
content of training packages: systematic reviews offer high-quality in-
formation with minimisation of bias in the review process and the
identification of sources of bias in the included studies [27] [28] [29];
and guidelines offer the additional interpretation and synthesis of a
body of knowledge in an applied and pragmatic way to inform clinical
practice and management of patients [8,30,31]. Combining systematic
reviews and guidelines provides a synthesis of evidence with two
complementary methodological features. The lack of external validity
of systematic reviews can be challenging in a clinical setting, i.e.
knowing if results from systematic reviews can be applied to a single
individual [32,33]. Whereas clinical guidelines can sometimes rely
more on experts' opinions than systematic methods, e.g. retrieving,
appraising, synthesising and interpreting evidence using systematic and
transparent methods [34]. A review combining content from systematic
reviews and clinical guidelines may offer reliable content to inform
training packages that may also be meaningful to clinicians. The aim of
this study was to provide a synthesis of content to inform future BPS
training programmes for NSLBP. The review results were used to inform
the development of an e-learning educational intervention in 2015
[351.

The three most common approaches to summarise and disseminate
research findings in allied health and rehabilitation have been tradi-
tional or narrative literature reviews, systematic literature reviews, and
meta-analyses [36]. Another method of summarising and disseminating
research findings that has become increasingly popular in the last
decade is the scoping review. Different authors have offered definitions
of scoping reviews and the most recent, and most commonly reported is
that it is “a form of knowledge synthesis that addresses an exploratory
research question aimed at mapping key concepts, types of evidence,
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Box 1
Inclusion / exclusion criteria for papers
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Inclusion criteria:
e Systematic reviews and clinical guidelines

o Studies published between 2004 and 2014

Exclusion criteria

o Studies not published in English or French

e Studies that are not systematic reviews or clinical guidelines
o Studies published before 2004

o Studies focussing on pregnancy related LBP
e Studies focussing on NSLBP treatment interventions

e English and French language publications focussing on NSLBP and or related BPS factors and or assessment methods

e Publications focussing on serious spinal pathology or nerve root problems
® Publications focussing on non-manual interventions, e.g. surgery, medication or injections

and gaps in research related to a defined area or field by systematically
searching, selecting, and synthesising existing knowledge” [37].
Scoping reviews are becoming increasingly popular especially in the
field of health where 75% of scoping reviews addressed a health topic
[38]. In 2005, Arksey and O'Malley published the first methodological
framework for conducting a scoping study. They described five stages
and an optional sixth one. The framework has since been refined by
other authors [39,40]. The BPS model and NSLBP are complex fields
with a vast amount of literature dedicated to these topics. Informing
future BPS training programmes requires a profile of the existing lit-
erature in this area. In order to achieve this, the research question of
this review was broad which suited the scoping review methodology.
The aims of this scoping review were to:

1. Summarise current guidance for the assessment and prognosis of
NSLBP and the BPS model,

2. Inform the development of a training programme synthesising evi-
dence for the evaluation of NSLBP in a BPS context.

2. Methods

This scoping review followed Arksey and O'Malley's 5-stage frame-
work [41] and included the recommendations of Levac et al. [40] and
Daudt et al. [39]. The five stages are briefly outlined below.

2.1. Stage 1. identifying the research question

The research question was: what are the BPS assessment methods
and prognostic factors that should be included in an evidence-informed
[42] training programme on the BPS approach for adult patients with
NSLBP in a manual therapy context on any outcome measures reported
in the literature?

2.2. Stage 2. identifying relevant studies

The initial search strategy was piloted using Pubmed and AMED
databases. We focussed on high quality secondary sources that re-
viewed primary sources on NSLBP or diagnostic assessment from lit-
erature that was the most likely to be accessed by clinicians to inform
their practice: i.e. clinical guidelines and systematic reviews. It included
biological, psychological or social factors, and assessment methods of
NSLBP. The final search strategy was developed and fits with the
Population — Concept — Context framework recommended for scoping
reviews [43]: Population — systematic reviews and guidelines; Concept
— prognostic factors and or assessment methods; Context — Manual
therapy BPS assessment approach to NSLBP. This aimed to identify
literature relevant to different manual therapy professions and ac-
knowledged the use of different words to describe the same concepts
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[44]. The three authors from different manual therapy professions
(osteopathy and physiotherapy) and an expert librarian in the manual
therapy field developed the final search strategy to minimise the risk of
excluding articles that could have been indexed incorrectly on elec-
tronic databases. A systematic online search was then performed on
seven electronic databases: Medline, Cochrane, PsycINFO, OstMed,
PEDro, AMED and CINAHL. The online search was performed between
September and October 2014. Papers published from 2004 onwards
were included to ensure currency of information. The final search
strategy included terms around four topics: NSLBP, manual therapy, the
BPS model and examination. The search strategy was adapted for each
database to ensure the greatest yield. See additional file 1 for details on
the search strategy performed for each database.

2.3. Stage 3. study selection

Results were downloaded into a Reference Management Software,
Endnote (version X4.0.2), and duplicates were removed. Titles and
abstracts were screened and studies not meeting the inclusion criteria
were removed. Titles and abstracts were screened for inclusion by all
three authors with disagreements resolved by discussion among au-
thors. See box 1 for inclusion/exclusion criteria.

Reference lists of included articles were screened to identify any
additional articles. Articles were then categorised according to their
methodology: clinical guidelines or systematic reviews and full text
papers were obtained.

2.4. Stage 4. charting the data

A data extraction form was designed to extract data consistently
from the articles (see Appendix A — data extraction form for guidelines
as an example). The data extraction form included recording of inclu-
sion criteria, and BPS factors or assessment methods described. Two
authors (JDR and SV) piloted this form by reviewing together three
articles, resulting in an appropriate data extraction (listing each item,
their description and strength of evidence) and synthesis method. This
method was then reviewed with the third author (AB). Once the method
was agreed, the first author completed data extraction for each article.
Only secondary sources were included as they were likely to include
quality assessment of primary research. For these reasons, guideline
and systematic review quality was not appraised directly. This ap-
proach was concordant with scoping review methodological guidelines
[41]. After completion of the process, 3 articles, randomly selected,
were analysed by another author (SV) to assess consistency of in-
formation extraction. Extracted items were reviewed by the authors for
omissions and commissions.
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Box 2
Inclusion/exclusion criteria for factors and assessment methods
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Inclusion criteria
- Clear definition of the factor/assessment method
- Level of evidence for the factor/assessment method provided

- Applicability of the factor/assessment method to manual therapy
Exclusion criteria

- Lack of clarity of the definition of the factor/assessment method
- Level of evidence of the factor/assessment method not provided

- Occurrence in a systematic review of modifiable and non-modifiable factors related to prognostic value
- Occurrence in more than one clinical guideline of modifiable and non-modifiable factors related to prognostic value (where conflicting
evidence was identified systematic review evidence was prioritised)

2.5. Stage 5. collating, summarising and reporting the results

A large amount of data was extracted and was reviewed against the
inclusion/exclusion criteria of factors (see Box 2 — inclusion/exclusion
criteria for factors and assessment methods) to produce a final table.
First a table was created to summarise which papers included which
factor/assessment method. This process allowed the identification and
merging of duplicate factors. Inclusion or exclusion of each factor/as-
sessment method in the next stage was based on the clarity of its de-
finition, the level of evidence provided for this factor/assessment
method (i.e. presence of evidence for or against a factor/assessment
method), its prevalence in the literature for having a prognostic value
(for prognostic factors only) with priority given to systematic reviews
over guidelines if there was conflicting information and its applicability
to manual therapy (see Box 2 — inclusion/exclusion criteria for factors
and assessment methods). Modifiable and non-modifiable factors were
extracted where there was evidence for or against their prognostic
value. Included and excluded factors/assessment methods were then
listed and independently assessed by the two other authors. Disagree-
ments were discussed between the authors and decisions based on the
inclusion/exclusion criteria listed in box 2 were made. A final table
listed all the items that fulfilled the criteria to be included in a training
programme informed by a synthesis of evidence and those that did not
meet the criteria were then excluded. In summary, the factors/assess-
ment methods drawn from guidelines and systematic reviews were
triangulated on the basis of the frequency of their appearance in the
literature and the level of evidence. Their inclusion/exclusion was also
based on agreement between the three authors.

3. Results

The online database search identified 539 articles. 41 articles met
the inclusion criteria based on their titles and abstracts and 6 potential
articles were identified in the reference lists of the articles: 15 clinical
guidelines [9,45-58] and 32 systematic reviews [59-90]. The review
process is documented in a PRISMA flow diagram (please see Fig. 1 -
Flowchart). 6 articles were excluded: 2 not focussing on manual therapy
or knowledge and skills of interest in manual therapy consultation
[48,85], 1 not published in English or French [52], 1 duplicate due to
different order of the authors' names in two references [91], 1 not re-
porting the prognostic factors identified in their search [72], and 1 not
about NSLBP [59]. One article was updated to its most recent version
[57,92].

41 papers were included in this review. The overall agreement of
JDR and SV on the extraction of three randomly selected articles was
good. Minor amendments were made relating to items with absence of
evidence: only those with evidence (either for or against their prog-
nostic value) were included as specified in the inclusion criteria in box
2. The third author's mediation was not required. 83 BPS factors and
assessment procedures were identified. After agreement between the
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three authors, 18 BPS factors and assessment procedures were excluded
for being supported only by weak or mixed evidence (12), for a lack of
applicability in manual therapy (3), for being a non-modifiable factor
that may not influence clinical reasoning (1), for being duplicate factors
(1) or for having an unclear definition of the factor (1). 65 remained
(see Table 1): 10 assessment procedures and 55 BPS factors: 19 biolo-
gical, 13 psychological and 23 social factors. Five categories of BPS
factors emerged during the data extraction and interpretation: NSLBP
onset (includes 10 prognostic factors), chronic pain (7 prognostic fac-
tors), disability (13 prognostic factors), unspecific poor outcomes (22
prognostic factors) and risk of recurrence (3 prognostic factors) (see
Table 1 for more details).

4. Discussion

The aims of this scoping review were to both inform practice by
summarising current guidance in NSLBP and the BPS model and to
inform the development of a training programme informed by a
synthesis of evidence on the evaluation of NSLBP in a BPS context. A
broad range of factors covering BPS aspects of back pain were identi-
fied: 55 BPS factors were extracted, 19 biological, 13 psychological and
23 social factors. Whilst recent initiatives have focussed on interven-
tions aimed broadly at psychosocial factors and targeting those at risk
of chronicity [18,19,21,25,94], there has been little discussion of bio-
logical factors and their role in NSLBP. Psychosocial factors are de-
scribed as stronger predictors of low back pain outcomes than either
physical examination findings or severity/duration of pain [9] and
psychosocial factors have been emphasised in LBP clinical guidelines
with the most striking example being the New Zealand clinical guide-
lines for LBP [45] but this scoping review identified 13 biological fac-
tors as prognostic factors. Two possible reasons could explain the
emergence of biological prognostic factors for NSLBP in this review: 1.
There might be a variation in classification of factors, e.g. it could be
argued that sleep disorders could be classified as psychological rather
than biological. 2. Biological prognostic factors may have been ne-
glected in recent times while there was more emphasis on psychosocial
factors. While it is of importance to assess and manage psychosocial
issues, it may be time to include biological factors more explicitly as
possible obstacles to recovery. Most of the biological factors that had a
prognostic value were not modifiable within the context of manual
therapy: e.g. previous back surgery, excessive mobility in other joints or
history of LBP. However, they are valuable for informing the prognostic
information given to patients and setting realistic therapeutic goals.

Poor description of interventions is a common issue in reporting of
randomised controlled trials [95] and the same issue applies to the
existing reports of BPS training programmes in published studies. This
presents a challenge when comparing the results from our study to the
content of most previous interventions [18-20]. Previous training
packages that detail their sources have less references than in this
scoping review [22-24]. The inclusion of biological factors as
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Fig. 1. Flowchart.

prognostic factors is not mentioned in several previous BPS training
programmes [21-24]. One study that included biological factors shows
relatively large effects on participants with chronic NSLBP [25]. This
study reports being informed by O'Sullivan's BPS framework [96] that is
itself informed by a book chapter [97]. Our findings support the cate-
gories of factors that need to be considered in a BPS approach, however
there were two main differences in our framework [25]. O'Sullivan’s
framework has a lack of description of how these factors affect the
course of a LBP episode and it emphasises patho-anatomical factors. It
can be challenging to train manual therapists with a BPS model that
does not include patho-anatomical factors but no patho-anatomical
prognostic factors were extracted in the review presented here. This
follows current guidance on the impossibility of diagnosing a specific
tissue responsible for NSLBP [4,98].

The impact of the therapeutic alliance on patient outcomes was
found in 6 factors identified in this review. This concords with findings
from other studies that found a positive association between ther-
apeutic alliance and patient outcomes [93,99]. Our recommendation is
that this should be included in BPS-informed educational programmes
for practitioners.

28

4.1. Implications/recommendations

Whilst the BPS classification of the factors and assessment methods
was presented to help the readability of the results, it is expected that
the content could be used as a whole in training packages without
making use of the classification itself. There was considerable overlap
between the BPS categories in this study reinforcing the need to have an
integrated teaching programme which incorporates the relationships
between the ‘Bio’, ‘Psycho’ and ‘Social’ domains. There are a range of
BPS factors that are available for manual therapists to evaluate in the
clinical setting and that may have an impact on the prognosis of pa-
tients with NSLBP. The evaluation of BPS factors in the context of an
individual patient is anticipated as leading clinicians towards targeted
intervention and management strategies. If practitioners are to adopt a
BPS approach this information should be included in all manual therapy
undergraduate curricula. Post-graduate training should be accessible
for manual therapists who trained before the BPS model became part of
undergraduate training and in order to facilitate the adoption of current
evidence to support their management of patients with NSLBP. This
need is expressed by manual therapists who ask for specific training at
both undergraduate and postgraduate levels to improve their under-
standing of psychosocial factors and how to assess these factors [11].
Whilst current and accessible information is desirable for practitioners,
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there is little evidence that including information about these prog-
nostic factors at undergraduate or postgraduate levels changes manual
therapists' behaviour to back pain and/or patient outcomes. Further
research needs to explore the translation of evidence into changes in
practitioner attitudes and behaviour.

4.2. Strengths and limitations

This scoping review is the first to be done on this topic. Scoping
review methodology allowed inclusion of articles from various sources
and various methodologies that were then arranged thematically in
order to summarise and disseminate research findings to practitioners
[41]. One of its strengths is that it focussed on literature of high levels
of evidence: systematic reviews and clinical guidelines commonly ac-
cessed by practitioners. It provided a synthesis of guidance and evi-
dence useful to manual therapists managing patients with NSLBP and
identified key elements to be included in training programmes informed
by a synthesis of evidence on the evaluation of NSLBP in a BPS en-
vironment in a manual therapy context. Adherence and uptake of
clinical guidelines has been demonstrated as poor [6-8]. In osteopathy,
there is some evidence of a subgroup of osteopaths who reject synthe-
sised evidence based guidance [100]. This adds further weight to the
argument that there is a need for enhancing the implementation of
practice that is informed by the best available clinical evidence. Hence
our results can be used to inform the design of educational programmes
using the most up-to-date evidence about back pain aimed at enhancing
BPS and evidence informed practice.

The factors/assessment methods drawn from the included clinical
guidelines and systematic reviews summarises those that have been
published in synthesised secondary sources and not an exhaustive list of
all the prognostic, non-prognostic factors and assessment methods re-
lated to NSLBP. Prognostic studies are difficult to identify and are more
prone to publication bias [101] and that may have impacted the results
of the studies included in this scoping review. In addition, some of the
factors were drawn from clinical guidelines which typically include
expert opinion in addition to evidential review. It is expected that the
list of prognostic factors and assessment methods from this scoping
review will need to be updated regularly as knowledge develops in this
field. Another limitation is that the data extraction was only done by
one reviewer (JDR). To minimise the possible effects of that, the process
was verified on two levels. Firstly the two other authors (SV and AB)
were from different manual therapy professions and were able to pro-
vide feedback according to their specific knowledge of the professional
literature. Secondly, second and third authors' feedback was obtained at
several stages in order to minimise the effects of the first author's jud-
gement on the results: the overall agreement of the first two authors on
the extraction of three randomly selected articles was good; the list of
factors/assessment methods extracted was submitted to the second and
third authors independently to elicit their decisions on inclusion and
exclusion of the factors listed. Disagreements were discussed and con-
sensus reached in meetings. The authors' agreement on the extraction
process could have been assessed with quantitative tools to offer a more
precise analysis of their agreement. The appraisal of quality could have
enhanced the information summarised in this scoping review, however
it is a strength to have adopted a pragmatic, real-world, approach as
recommended in scoping review methodology: scoping reviews can
include quality appraisal when it is done as a first step towards con-
ducting a systematic review [39] and this remains a minority of pub-
lished scoping reviews (less than 23%) [38]. The authors recognise that
the frequency with which the factors have been reviewed is not an
indicator of their effect size, however the number of times they appear
in clinical guidelines is arguably a reflection of their importance. An-
other limitation is how results were presented: the classification of the
factors and assessment methods could have been different to enhance
its readability but we elected to report the findings in line with the time
course of back pain in the anticipation that it may have good face
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validity. This scoping review aimed to broadly describe the literature in
order to provide an inclusive evidence synthesis; however the breadth
of a scoping review may equate to a lack of depth. A systematic review
would offer more in-depth results and appraisal of sources and quality
of evidence.

5. Conclusion

This scoping review aimed to identify biopsychosocial factors and
reported assessment methods from the existing literature to inform the
clinical practice of manual therapists managing patients with NSLBP
and identify key elements to be included in training programmes in-
formed by a synthesis of evidence on the evaluation of NSLBP in a BPS
context in a manual therapy context. This scoping review identified and
included 55 BPS factors and 10 assessment methods.
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