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Objective: To identify the essential attributes of
biopsychosocial rehabilitation for chronic low back
pain in the working population.

Design: A concept analysis was conducted accor-
ding to the 8-step method of Walker and Avant. This
framework provides a clear concept and theoretical
and operational definitions.

Methods: Five databases were searched, followed
by a systematic screening. Subsequently, attribu-
tes, illustrative cases, antecedents, consequences
and empirical referents were formulated.

Results: Of the 3793 studies identified, 42 unique
references were included. Eleven attributes were
identified: therapeutic exercise, psychological sup-
port, education, personalization, self-management,
participation, follow-up, practice standard, goal-set-
ting, social support, and dietary advice. Subsequently,
illustrative cases were described. Antecedents, such
as motivation, preparedness and a multidisciplinary
team, were found, together with consequences such
as decreased pain, less sick-leave and increased fun-
ction and work status. Finally, examples of empirical
referents were given.

Conclusion: This study identified the attributes
that are necessary to develop biopsychosocial
rehabilitation intervention programmes for chronic
low back pain. The defined concept of biopsycho-
social rehabilitation for chronic low back pain may
serve as a solid base to further develop and apply
interventions. Future research should focus on the
objectification of biopsychosocial rehabilitation
and conceptualization regarding how personaliza-
tion is done.
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(LAY ABSTRACT )
Low back pain that persists for more than 3 months is a
worldwide problem with great economic consequences.
Rehabilitation focusing on all the aspects of the indivi-
dual, called biopsychosocial rehabilitation, has already
proved to be an efficacious treatment. The requirements
for such a programme are not yet clear. Therefore, the
aim of this research is to clarify the concept of biopsy-
chosocial rehabilitation and depict the essential ele-
ments that form this concept. After reviewing the recent
literature, this study identified 11 essential elements,
together with actions that need to be taken before the
treatment, the results of the treatment and examples of
cases and assessment tools. The essential elements are
presented in the results and the concept is clarified for
future researchers to build upon. An assessment tool for
the entire concept should be developed in the future,
together with conceptualization on how to adapt treat-

\ment for each individual. )

cute low back pain (LBP) is a worldwide pro-

blem; its prevalence increases with age and it
primarily affects the female population (1, 2). When
symptoms persist for more than 3 months, a patient
enters the chronic stage (3). Psychosocial factors, such
as work—family imbalance and job insecurity, are also
reported to influence chronic low back pain (CLBP)
(4). Furthermore, disability in people with CLBP has
been predicted in previous research based on earlier
disability, comorbidities, age and somatization (5, 6).
Due to high healthcare utilization and workday los-
ses, the burden is not limited to the individual level
(7). Health gain, for example, in CLBP, is not solely
understood in terms of a reduction in morbidity; it
also considers the improvement of the person’s fun-
ctioning and his or her ability to participate in society
(8). This view has led to the importance of adopting
a biopsychosocial (BPS) model to deal with CLBP.
In contrast to the previously used biomedical model,
a BPS model covers biological, psychological and
socioeconomic elements. It considers the individual
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and their environment instead of solely focusing on
the illness (9). A BPS model is part of the International
Classification of Functioning, Disability and Health
(ICF), which was first described by the WHO in 2001
(10). The ICF is a framework for organizing and docu-
menting information on functioning and disability. It
conceptualizes functioning as a “dynamic interaction
between a person’s health condition, environmental
factors and personal factors™ (10).

As a consequence of this shift, several worldwide
guidelines have incorporated a BPS approach for the
management of LBP, including the guideline of the
Belgian Health Care Knowledge Centre (KCE) (11-14).
The use of a BPS framework to guide LBP management
is recommended, starting with non-pharmacological
treatment, including education supporting self-manage-
ment and resumption of activities of daily living (ADL),
exercise and psychological support when dealing with
persistent symptoms (15). Regarding rehabilitation in
general, a BPS approach has also been adopted with a
focus on functioning. A recent comparative analysis of
different definitions led to a new definition of rehabi-
litation: a “multimodal, person-centered, collaborative
process (Intervention-general) including interventions
targeting a person’s capacity (by addressing body
structures, functions, and activities/participation) and/or
contextual factors related to performance (Intervention-
specific) with the goal of optimizing the functioning
(Outcome) of persons with health conditions currently
experiencing disability or likely to experience disabi-
lity, or persons with disability (Population)” (16). This
definition clearly shows the incorporation of the BPS
model and the ICF.

Although there is a growing body of knowledge;
greater clarity on the definition of rehabilitation; and
several studies have identified the effectiveness of a
BPS approach for subacute LBP and CLBP to improve
pain, disability, work-related outcomes and quality
of life, there is a rapidly growing number of people
with chronic conditions (17-22). This phenomenon
indicates that there are obstacles that prevent rehabi-
litation of these patients with a BPS approach. Based
on the sheer number of randomized controlled trials
and systematic reviews on the topic, the described
biopsychosocial rehabilitation (BPS-R) programmes
have been operationalized in different ways and with
different types of interventions, ranging from brief,
purely educational programmes to highly intensive,
tailored and goal-oriented intervention programmes
(23-25). One of the obstacles of defining a BPS-R
intervention programme is the absence of consensus
regarding the exact attributes that should be incor-
porated for the working population with CLBP. The
features included in the studies, such as educational
programmes, cognitive behavioral therapy, exercise

therapy and graded activity, among many others, may
enhance the outcome of the intervention programme
(26). However, there is no rationale in terms of whether
these interventions should meet certain criteria to be
considered a BPS-R intervention programme.
Conceptualization of a BPS-R intervention pro-
gramme is necessary to compare different program-
mes in studies investigating effectiveness and to help
implementation in future studies. The scarce evidence
regarding the application of a BPS-R intervention pro-
gramme is ambiguous and imprecise. Recent studies
have emphasized the complexity and high level of care
coordination together with the absence of conceptua-
lization (27, 28). Therefore, the aim of this concept
analysis is to fill this knowledge gap by identifying
essential attributes of a BPS-R intervention programme
and to offer a conceptualization for the working popu-
lation with CLBP based on the recent literature.

METHODS

A concept analysis allows the researcher to systematically
investigate and articulate key characteristics of an abstract and
hard-to-define phenomenon by identifying the key components
and understanding how they might relate to other concepts (29).
There are several methodologies available to execute a concept
analysis. The method of Walker and Avant (30) is an adaptation
based on the model by Wilson (31) and is mostly used in lite-
rature because of its easy comprehensibility and executability
(29). This methodology consists of 8 steps: selecting a concept,
determining the aims of the analysis, selecting the literature,
determining the attributes, identifying a model case, identifying
additional cases, identifying the antecedents and consequences,
and defining the empirical referents.

Step 1: selecting a concept

The concept of a BPS-R intervention programme for the wor-
king population with CLBP was the topic of interest for this
concept analysis. The main reason lies in the ambiguity of
the concept and the differences in understanding among team
members when designing a BPS-R intervention programme.

Step 2: determining the aim of the analysis

The main aim of this concept analysis was to identify the key
attributes that should be incorporated in a BPS-R intervention
programme for CLBP according to recent evidence.

Step 3: selecting the literature

There is no specific guideline to select the literature for a concept
analysis. Hence, a systematic literature evaluation was used
to increase the credibility of the search. The literature evalua-
tion began in October 2022 and was conducted in 5 databases
(MEDLINE (via PubMed), Embase (via embase.com), Web
of Science, Scopus and PsycINFO (via EBSCO)) for the time
period ranging from 2010 to November 2022. The aim of the
review was not to collect data on the effectiveness and the
methodological strength of the studies, but rather to collect data
on the content of the concept and to define key attributes (see
step 4). Therefore, all methodologies were considered, provided
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that the reference included a description of the attributes or key
components of the BPS-R concept (see the inclusion criteria
below). A general search string was built and customized for
each database. The search string used in MEDLINE is shown in
Table SI. The retained references, stored in EndNote (Camelot
UK Bidco Limited (“Clarivate Analytics”); London, UK), were
processed in Rayyan (http://rayyan.qcri.org) to screen them
based on title, abstract and keywords. The inclusion criteria
were: (i) interventions described as a BPS-R intervention or a
programme covering several components of the BPS model,
(i) references from 2010 to 2022, (ii7) the working population
(from 18 to 65 years), (iv) written in English, (v) the CLBP
population as defined by the International Classification of
Diseases 11" Revision (ICD-11) (32)) and (vi) a thorough and
clear description of rehabilitation content. The exclusion criteria
were: (7) M-health or E-health, (i7) other pathologies related to
the lower back, (ii7) no rehabilitation specifications, (iv) single
modality interventions, (v) pharmacological interventions, and
(vi) prevention and screening. The full texts of the references
that remained after the first screening were read to extract the
rehabilitation content. When the included article explicitly
referred to other publications for more elaboration on the re-
habilitation content, these references were also included. Two
reviewers independently screened the results; disagreements
were resolved by discussion until mutual agreement.

Step 4: determining the attributes

Attributes are defined as hallmarks or key characteristics that
distinguish the concept from other similar or related concepts
(33). A systematic, purposeful and iterative approach was app-
lied to discover the defining attributes by: (i) reading the articles,
(if) identifying the attributes, (iif) placing them into a coding
scheme using NVivo (QSR International, LLC of 35 Corporate
Drive, Burlington, MA, USA), (iv) grouping and classifying
them into categories, (v) discussing the categories and under-
lying sub-categories among the authors, and (vi) renaming the
categories and sub-categories as attributes and sub-attributes.
This iterative process lasted until agreement among the team
of 10 authors was reached. The authors had different fields of
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expertise: neurosurgery, physical and rehabilitation medicine,
occupational medicine, physical therapy, occupational therapy,
and biomedical sciences.

Step 5: identifying a model case

Subsequently, a model case was developed by the authors to
illustrate the theoretically ideal BPS-R intervention programme
according to the results obtained in this concept analysis.

Step 6. identifying additional cases

The authors described 2 additional cases: a contrary case and a
borderline case. The contrary case contained no or few attribu-
tes of a BPS-R intervention programme. The borderline case
contained some, but not all, of the defined attributes.

Step 7: identifying the antecedents and consequences

Antecedents and consequences were defined simultaneously
with the attributes. Antecedents are elements that occur prior
to the BPS-R intervention. The consequences are the elements
that occur as a result of the intervention. A similar methodology
and discussion as in step 4 were executed until agreement was
reached.

Step 8. determining the empirical referents

To check whether the attributes are measurable, empirical
referents were defined for each attribute. If the attributes are
measurable, then they are easier to incorporate in practice or
future literature.

RESULTS
Steps 1-3

The first 2 steps of this methodology are described in
the Methods. The flowchart of the study selection in
step 3 is depicted in Fig. 1. The 2 independent revie-

[ Identification of studies via datab and regi S ] [ Identification of studies via other methods ]
g Records identified from:
B MEDLTNE_(H - 1486) Records removed before screening:
2} Embase (n = 1795) . z
= . _ Duplicate records removed (n=
= Web of Science (n = 1488) » 2202)
H Scopus (n = 854)
2 PsycINFO (n = 372)
—
' ¢
Records screened Records excluded
—
(n=3793) (n=3550)
g v
§ Reports sought for retrieval > Reports older than 2010
S (n=243) (m=91)
’ v
Reports assessed for eligibility Reports excluded (n = 113):
(n=152) —> Population (n = 3)
Intervention (n = 8) Reports included via referencing in
Outcome (n = 60) full-text (n=3)
Congress (n = 9)
Language (n = 22)
Not available (n = 11)

Studies included in review
(n=42)

Included

Fig. 1. Preferred Reporting Items for Systematic Review and Meta-Analysis (PRISMA) flow diagram.
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wers had substantial and almost perfect agreement
scores (34). The agreement between the reviewers was
73% for title and abstract screening and 87% for full-
text screening. An overview of the 42 included studies
is shown in Table I. The included references have a
variety of study designs: 16 experimental studies, 7
study protocols, 5 prospective studies, 5 descriptive
papers, 4 literature searches, 2 preliminary reports, 2
retrospective studies, and 1 clinical update.

Step 4: attributes

The concept analysis resulted in a total of 11 attributes
of a BPS-R intervention programme for CLBP (Fig.
2). Eight of the main attributes include sub-attributes.
An overview of the attributes and their corresponding
sub-attributes is shown in Table II. Each attribute
depicting an essential component of a BPS-R inter-
vention programme in this population is described in
detail below.

Attribute 1: therapeutic exercise. “Therapeutic exer-
cise” is the most identified attribute from this analysis,
appearing in 40 of the 42 references. A BPS-R inter-
vention programme for CLBP requires an exercise
component, suggesting that the patient is active and
cooperates during the intervention. This attribute is
characterized by 3 sub-attributes: exercise, an active
approach, and reconditioning.

There are 9 exercise modalities mentioned in 37
of the references attributing exercises to a BPS-R
intervention programme: strength (23-25, 35-51),
endurance (24, 25, 37, 38, 42, 43, 47, 48, 50-52),
stretching and mobilizations (23-25, 37, 38, 41-3,
47-49, 53), stability and motor control (23, 25, 38, 41,
49, 50, 53, 54), relaxation exercises (24, 36, 38, 45,
49, 50, 55, 56), postural training (23, 43, 45, 53-55),
proprioception (36, 38, 45,49, 55), lumbopelvic exer-
cises (34, 44, 53), and hydrotherapy (25, 38, 42, 49).
Some of the references did not specify the exercise
therapy used during the programme (51, 57-68). An
active approach appears in 27 of the 42 included refe-
rences. This sub-attribute includes active participation
in rehabilitation, remaining active in leisure time and
actively addressing obstacles (23-25, 35, 36, 40, 41,
45, 46, 48, 51-53, 56-57, 60-70). Reconditioning
exercises, to improve the cardio-respiratory condition
of the patient, are specified in 20 references and have
similarities with the first formulated sub-attribute
considering the goal of reconditioning can only be
achieved via exercise (24, 25, 36-39, 42-44, 46-52,
53,57, 64,71).

Attribute 2: psychological support. The second most
prevalent attribute consists of 4 sub-attributes that form
a cluster called “psychological support”. This attribute
implies all the actions taken to aid the patient’s overall

mental well-being; it appears in 38 of the 42 included
references.

The 4 sub-attributes are thoughts and behaviors (23,
24, 35, 38, 40, 41, 45-53, 55-57, 59, 61, 64-68, 70,
72), psychological counseling (23-25, 36, 39, 41, 42,
44-49, 51-55, 5861, 70, 72), reassuring the patient
(23, 37, 43, 54, 55, 57, 60, 64), and positive reinfor-
cement (54, 57, 62, 65, 66). Thoughts and behaviors
are influenced by cognitive behavioral therapy (CBT)
and addressing beliefs, behavior, (de-catastrophizing)
thoughts, emotions, expectations and preferences to
positively influence the patient and rehabilitation.
Interventions that affect thoughts and behaviors and
those that focus on the psychological state of the patient
are both crucial elements to include in a BPS-R inter-
vention programme for CLBP.

Attribute 3: education. “Education” includes actions
taken that increase the knowledge of the patient or aim
to do so. This attribute appears in 36 of the 42 included
references. It consists of 2 sub-attributes: educational
approach and detailed information.

Regarding the first sub-attribute, there are several
education types in the references. Pain education (23,
25, 37, 40, 50, 57, 61-63, 67, 72, 73), psycho-/CBT
education (23, 24, 40, 45, 48, 51, 66, 67), back ergo-
nomics (36, 37, 42, 45), anatomy and physiology (24,
37, 50, 54), and education on the BPS model (38, 49,
50, 65) were taught the most. Other prevalent education
topics included education on body awareness (24, 54);
re-educating the body-self neuro-matrix (40); giving a
booklet (45, 55); lessons on fear avoidance and beliefs
(40, 53, 61); risk factors (50, 56, 66, 73); symptom
maintenance (56); expectations (64); prevalence and
course of disease (65, 73); and activity pacing, mana-
gement of flare-ups and load-capacity balance (50, 67).
Eight references did not report in-depth information on
the educational approach (35, 43,47, 58, 60, 68, 69, 71).

For the second sub-attribute, detailed information
was given in 16 of the 42 included references, including
tangible information in the form of “the back book”
(35, 45, 47), brochures/manuals/pamphlets (25, 58, 65,
69), hand-outs/leaflets (24, 45, 50, 55, 56, 65), other
booklets (38, 64, 68, 70, 73) audio/video material (55,
64) and sites/links (64, 65, 73).

Attribute 4: personalization. The attribute “personali-
zation” appears in 34 of the 42 included references and
implies the actions taken to adapt a BPS-R intervention
programme to the individual. Considering that this
attribute is not a straightforward concept, it consists
of 9 sub-attributes.

The first and second sub-attributes: individualization/
tailoring (23-25,36-41, 44-46,48-55,57, 58, 60-62,
64, 6669, 71, 72) and guidance (23-25, 38-41, 46,
48,51, 57, 58, 63, 64, 71), appear the most, in 32 and
15 references, respectively. The other 7 sub-attributes
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No. Year Author (Ref.)

Title

1 2010 Bosy et al. (23)

2 2010 Demoulin et al. (36)
3 2010 Dufour et al. (37)

4 2010 Giaquinto et al. (54)
5 2010 Luk et al. (42)

6 2010 Rodriguez-Blanco et al. (45)
7 2011 Jensen et al. (60)

8 2011 Roche-Leboucher et al. (44)
9 2011 Verkerk et al. (50)
10 2011 Wetherell et al. (70)
11 2012 Bergstrom et al. (52)
12 2012 Moradi et al. (60)

13 2012 Rozenberg et al. (64)
14 2013 Hofmann et al. (24)
15 2013 Nazzal et al. (43)

16 2013 Steiner et al. (49)

17 2014 Hussain et al. (59)
18 2014 Jay et al. (41)

19 2014 Monticone et al. (53)
20 2015 Jay et al. (40)

21 2015 Semrau et al. (65)
22 2016 Saragiotto et al. (47)
23 2017 Booth et al. (57)

24 2017 Cabak et al. (58)

25 2017 Iversen et al. (39)
26 2017 Motoya et al. (56)

27 2017 Ronzi et al. (46)

28 2017 Van Erp et al. (68)
29 2018 Iversen et al. (71)
30 2018 Rogers et al. (63)

31 2018 Schmidt et al. (25)
32 2019 Ibrahim et al. (38)
33 2019 Mas et al. (55)

34 2019 Thomson et al. (67)
35 2020 Ampiah et al. (35)
36 2020 Darnall et al. (73)

37 2020 Santa Barbara et al. (69)
38 2021 Semrau et al. (48)
39 2021 Skovbo et al. (66)
40 2021 You et al. (51)

41 2022 Panicker et al. (72)
42 2022 Pomarensky et al. (62)

An interdisciplinary pain rehabilitation programme: description and evaluation of outcomes
Effectiveness of a semi-intensive multidisciplinary outpatient rehabilitation program in chronic low back pain

Treatment of chronic low back pain: a randomized, clinical trial comparing group-based multidisciplinary
biopsychosocial rehabilitation and intensive individual therapist-assisted back muscle strengthening
exercises

A bio-psycho-social approach for treating sub-acute low back pain

A multidisciplinary rehabilitation programme for patients with chronic low back pain: a prospective study
Study protocol of effectiveness of a biopsychosocial multidisciplinary intervention in the evolution of non-
specific sub-acute low back pain in the working population: cluster randomized trial

One-year follow-up in employees sick-listed because of low back pain: randomized clinical trial comparing
multidisciplinary and brief intervention

Multidisciplinary intensive functional restoration versus outpatient active physiotherapy in chronic low back
pain: a randomized controlled trial

Course and prognosis of recovery for chronic non-specific low back pain: design, therapy program and
baseline data of a prospective cohort study

A randomized, controlled trial of acceptance and commitment therapy and cognitive-behavioral therapy for
chronic pain

Effectiveness of different interventions using a psychosocial subgroup assignment in chronic neck and back
pain patients: a 10-year follow-up

Efficacy of multidisciplinary treatment for patients with chronic low back pain: a prospective clinical study in
395 patients

Treatment strategy for chronic low back pain

Effects of behavioral exercise therapy on the effectiveness of a multidisciplinary rehabilitation for chronic
non-specific low back pain: study protocol for a randomized controlled trial

This article also includes supplementary material describing the BPS intervention.

Management options of chronic low back pain. A randomized blinded clinical trial

Added value of an intensive multidisciplinary functional rehabilitation programme for chronic low back pain
patients

Interventional pain management for failed back surgery syndrome

Effect of individually tailored biopsychosocial workplace interventions on chronic musculoskeletal pain, stress
and work ability among laboratory technicians: randomized controlled trial protocol

A multidisciplinary rehabilitation programme improves disability, kinesiophobia and walking ability in
subjects with chronic low back pain: results of a randomized controlled pilot study

Effect of individually tailored biopsychosocial workplace interventions on chronic musculoskeletal pain and
stress among laboratory technicians: randomized controlled trial

Long-term effects of interprofessional biopsychosocial rehabilitation for adults with chronic non-specific low
back pain: a multicentre, quasi-experimental study

This article also includes supplementary material describing the BPS intervention.

Multidisciplinary biopsychosocial rehabilitation for nonspecific chronic low back pain

Exercise for chronic musculoskeletal pain: a biopsychosocial approach

Biopsychosocial rehabilitation programme for patients with chronic back pain. Pilot study

Resistance training in addition to multidisciplinary rehabilitation for patients with chronic pain in the low
back: study protocol

Short-term effect of back school based on cognitive behavioral therapy involving multidisciplinary
collaboration

Efficiency of three treatment strategies on occupational and quality of life impairments for chronic low back
pain patients: is the multidisciplinary approach the key feature to success?

Development and content of the biopsychosocial primary care intervention “Back on Track” for a subgroup of
people with chronic low back pain

Resistance band training or general exercise in multidisciplinary rehabilitation of low back pain? A
randomized trial

A 12-h combined physical and psychological treatment programme for patients with persistent back pain
The Sano study: justification and detailed description of a multidisciplinary biopsychosocial rehabilitation
programme in patients with chronic low back pain

This article also includes supplementary material describing the BPS intervention.

Recovering the capability to work among patients with chronic low Back pain after a four-week,
multidisciplinary biopsychosocial rehabilitation program: 18-month follow-up study

Effectiveness of a multidisciplinary biopsychosocial intervention for non-specific subacute low back pain in a
working population: a cluster randomized clinical trial

Identifying psychosocial characteristics that predict outcome to the UPLIFT programme for people with
persistent back pain: protocol for a prospective cohort study

Implementation of a biopsychosocial physiotherapy management approach for patients with non-specific
chronic low back pain in Ghana: a study protocol for a mixed-methods, sequential, feasibility, pretest-
posttest quasi-experimental study

Comparative effectiveness of cognitive behavioral therapy for chronic pain and chronic pain self-
management within the context of voluntary patient-centered prescription opioid tapering: The EMPOWER
Study Protocol

Descriptive analysis of an interdisciplinary musculoskeletal program

Effects of behavioral exercise therapy on the effectiveness of multidisciplinary rehabilitation for chronic non-
specific low back pain: a randomized controlled trial

Description of content, structure and theoretical model of a group-based pain management programme
in the treatment of patients with persistent non-specific low back pain and psychological risk factors in a
secondary sector setting

Effectiveness of a multidisciplinary rehabilitation program in real-world patients with chronic back pain: a
pilot cohort data analysis

Evaluation of chronic, noncancer pain management initiative in a multidisciplinary pain clinic

Management of chronic musculoskeletal pain through a biopsychosocial lens

BPS: biopsychosocial.
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Social
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Goal-
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Practice
standard

Fig. 2. The 11 main attributes of a biopsychosocial rehabilitation (BPS-R) intervention programme

for chronic low back pain.

are less prevalent: interdisciplinary communication
(23-25, 38, 60, 65, 66, 69, 72), patient-centeredness
(24, 25, 57, 64, 65, 72), therapist consistency (24,
48, 55, 65), graded activity (23, 62, 66, 67), biofeed-
back (23, 54), protocol induced (44, 45), and shared
decision-making (50, 61).

Individualization/tailoring is defined as the therapy
adaptations to customize the intervention, optimally
suiting the patient and context surrounding the patient.
Many of the included references did not provide a
clear description of content of this individualization
and tailoring or how this is achieved. The sub-attribute
guidance implies supervision and monitoring of the
patient by the therapist. The sub-attribute protocol
induced implies that the patient exclusively participa-
tes in the intervention and ceases all other therapies.
An overarching personalized exercise is described
as graded activity (23, 62, 66, 67). This specific
type of exercise has overarching modalities, such as
endurance and strength. This specific feature allows
adaptation of a self-selected activity based on the
patient’s goals.

Attribute 5: self-management. “Self-management”
refers to the actions taken during rehabilitation to
aid the patient to take control of their own life and

problems. It appears in 33 of the
42 included references. The 7
sub-attributes that are mentioned
the most are, first, self-governing
(24, 35, 38, 47, 48, 50-53, 56,
62, 65, 67, 68, 73) and managing
pain (23, 25, 37, 40, 41, 43, 44,
47, 52, 56, 58-60, 63, 65), both
in 15 references. Self-governing
implies the ability of the individual
to self-manage the difficulties they
encounter. While in managing
pain, the patient acquires skills to
cope with pain. The remaining 5
sub-attributes are less prevalent:
managing flare-ups (36, 45, 48,
51, 63, 65, 67, 69, 70), managing
medication intake (23, 25, 55,
59, 63, 66, 72, 73), increasing
self-efficacy (62, 66, 73), taking
preventative measures (36, 59,
69), and the use of safety netting
(35, 65). These sub-attributes are
self-explanatory, apart from safety
netting, which is defined as the
actions instructed by the therapist
that allow the patient to recognize
deteriorations in the corresponding
problem and address them appro-
priately.

Attribute 6: participation. “Participation” refers to
the actions during rehabilitation that aim to facilitate
return to work (RTW) and meaningful ADL. The attri-
bute appeared in 32 of the 42 included references and
consists of 2 sub-attributes, namely implementation in
meaningful ADL (23-25, 35, 36, 38, 39, 41, 45, 47-50,
52-55, 57, 58, 61-63, 65, 67, 68) and RTW (23, 25,
36,38-44,47,49, 52, 60, 61, 64-67), appearing in 25
and 19 references, respectively.

The implementation of meaningful ADL in therapy
implies affecting the lifestyle, habits and ergonomics
of patients and stimulating implementation of these
acquired skills in the long term. RTW focusses on
the implementation of therapy with the direct goal of
improving work participation and regaining the roles
the patient used to fill. This differs between patients
and can represent RTW as well as resuming hobbies
and reinstating other social roles. Work stimulation
exercises (36, 42) can also be seen as a part of this
attribute; however, there is overlap with the exercise
sub-attribute.

Attribute 7: follow-up. “Follow-up” refers to actions
before and after a BPS-R intervention programme
to re-evaluate and ensure adherence during the pro-
gramme. It appears in 25 of the 42 included references
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Table II. Overview of main attributes and sub-attributes

References References
with the main with the sub-
attribute (out attribute (out
Main attributes  of 42), n Sub-attributes of 42), n
1. Therapeutic 40 Exercise 37
exercise
Active approach 27
Reconditioning 20
2. Psychological 38 Thoughts and behaviors 27
support
Psychological 24
counseling
Reassuring 8
Positive reinforcement 5
3. Education 36 Educational approach 35
Detailed information 16
available
4. Personalization 34 Individualization/ 32
tailoring
Guidance 15

Interdisciplinary
communication
Patient-centeredness 6
Therapist consistency 4
Graded activity 4
Biofeedback 2
Protocol induced 2
Shared decision making 2
5

5. Self- 33 Self-governing 1
management
Pain management 15
Managing flare-ups 9
Medication 8
management
Self-efficacy 3
Prevention 3
Safety netting 2
6. Participation 32 Implementation in 25
meaningful activities of
daily living
Return to work 19
7. Follow-up 25 Re-evaluation 21
Adherence measures 9
8. Practicestandard 23 Expertise 17
Evidence based 15
Standardization 10
9. Goal-setting 20 None 20
10. Social support 12 None 12
11. Dietary advice 4 None 4

and consists of 2 sub-attributes. The first sub-attribute,
re-evaluation, appears in 21 references (23-25, 35, 36,
39,41,42,46,48-51, 56, 58, 60, 68—72). It is defined
as the consecutive evaluation of the patient after the
first evaluation. The second sub-attribute is adherence
measures (24, 25, 38-41, 45, 55, 71), appearing in 9
references. This implies the measures that are taken
to enhance the chance of patients adhering to the
treatment or study protocol. Examples of actions are
distribution of take-home charts (24), development
of a detailed plan for the future by the patient (38),
offering booster sessions (39) and sending reminder
e-mails (41).

Attribute 8. practice standard. “Practice standard”
appears in 23 of the 42 included references. It includes
3 sub-attributes: the addition of expertise (appears in
17 of the 42 references), evidence (appears in 15 of the
42 references) and standardization (appears in 10 of

the 42 references). Expertise implies that the therapist
has received proper training (23-25, 35, 40,41, 43, 45,
48,50,51, 55, 65,70, 73) or is experienced in the field
(23, 35, 39, 45, 66, 73). Evidence-based therapies used
in the programme mean that the study was based on
practice guidelines or previously executed systematic
reviews (25, 35, 39, 44, 55, 67), the general available
literature (23, 43, 51, 65, 72, 73) or previous research
(24, 41, 70). Finally, there is standardization of the
assessment (24, 48), intervention programme (24, 25,
45,55, 65, 68, 71, 73) or treatment setting (61).

Attribute 9: goal-setting. “Goal-setting” has no sub-att-
ributes. Goal-oriented therapy or goal-setting appears
in 20 of the 42 included references as follows: indi-
vidual/meaningful goals (35, 38, 49, 50, 52, 57, 68),
goals negotiated with stakeholders (23), progressive
goals (54), goal-oriented therapy (24), setting goals for
activities of everyday life (24, 48, 70) and unspecified
goals (37, 39, 43, 51, 62, 63, 65, 66).

Attribute 10: social support. “Social support” appears
in 12 of the 42 included references and has no sub-
attributes. Involving family members (23, 25, 68, 72),
stimulating social interaction (40, 45, 66) and focusing
on the relation between pain and social competence
(48) are ways to include social support in a BPS-R
intervention programme. In the remaining references,
the social approach is not clearly reported or specified
(24, 39, 61, 64).

Attribute 11: dietary advice. “Dietary advice” also has
no sub-attributes. It appears in 4 references and inclu-
des giving dietary advice (44, 46), dietary counseling
(25) or involving nutritionists (48) in the intervention
programme.

Step 5: model case

Box I includes the fictional model case of Eric. This
case includes the 11 attributes identified by this concept
analysis. Hence, this case presents a BPS-R interven-
tion programme. Note that the attributes appear in
italics for this model case as well as the borderline
and contrary cases.

Step 6: additional cases

The borderline and contrary cases are shown in Boxes
II and III, respectively. The borderline case, descri-
bing the story of Lily, contains some but not all of the
formulated attributes. In contrast to the model case of
Eric, the contrary case, covering Glen’s story, does not
contain any of the attributes.

Step 7: antecedents and consequences

Antecedents. In this concept analysis, there was 1
antecedent at the patient level (i.e. motivation), 1 at
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Box I. The model case.

Model case: Eric

Eric is a 56-year-old mechanic working for a large industrial company. Nine years ago, he was in a car accident. He did not sustain any major trauma,
except for the pain is his back that he thought would resolve in time. However, the pain never really decreased, and Eric tried to continue his job but
occasionally had to call in sick and eventually even quit his job. At the request of his partner, Eric consulted his general practitioner, who referred him
to a multidisciplinary practice specialized in working with people suffering from chronic low back pain using the latest evidence (attribute 8: practice
standard). After broad history taking together with his wife (attribute 10: social support) and initial assessment of Eric’s biopsychosocial status, he
cooperated with the multiple disciplines to identify, set and work towards goals that are relevant to him. A physiotherapist, occupational therapist,
psychologist and dietician collaborated on improving Eric’s situation and reaching his personal goals (attribute 9: goal-setting). The therapy focused on
the capacities of Eric (attribute 4: personalization) and the requirements of his job, hobbies and activities of daily living. Eric began to understand the
mechanisms behind his symptoms due to the education (attribute 3: education) he received from the different professionals and gained insight into how
to manage his symptoms. His thoughts and behaviors were rationalized (attribute 2: psychological support) and he got to express his feelings towards
himself and his family. The frequency of therapy decreased (attribute 7: follow-up) from 3 times a week to once every 2 weeks. When his disability
and pain were at a reasonable level for Eric, task-specific activities (attribute 1: therapeutic exercise) were included in his rehabilitation programme
to optimize return to work at his former job. Eric started hiking again with his wife and 2 daughters and maintained a healthy diet (attribute 11:
dietary advice). Therapy focused on work-related tasks and tasks he had to perform at home (attribute 6: participation), like gardening. He returned
to his former workplace and terminated the follow-up at the practice as he was confident he could now manage the problem on his own (attribute 5:
self-management).

Box II. The borderline case.

Borderline case: Lily

Lily is 32 years old and works in a local bakery. She recently moved in with her boyfriend. She had suffered from low back pain for the past 2 years and had
undergone one operation to remove a herniated disc. Her back pain is still interfering with her job, hobbies and social life. She visits a physiotherapist once a
week to exercise (attribute 1: therapeutic exercise) and strengthen her back. She tries to eat healthily (attribute 11: dietary advice) and increase her activity
levels by jogging, swimming or cycling with a friend (attribute 10: social support) 2 times a week. She is very competitive and continues to set new goals
(attribute 9: goal-setting) for herself. At work, her employer tries to be understanding and even optimized the working area (attribute 6: participation) for her
and the other employees. An ergonomic specialist came to educate (attribute 3: education) the employees on ergonomics in the workplace. To manage her
stress, Lily talks to a psychologist (attribute 2: psychological support) once a month. She would like to visit the psychologist together with her boyfriend, but
he does not believe it will affect their situation.

Box III. The contrary case.

Contrary case: Glen

Glen is 42 years old and has suffered from low back pain since he turned 30. When asked about the origin of the problem, he believes it originated from his bad
posture and active job. According to Glen, back pain runs in the family, so it will never improve. He does not like hospitals or doctors or asking for help. When
he is in severe pain, he rests and takes pain medication until the pain normalizes again. He has pain all the time but continues to work at the public library.
Once every week he goes to a massage salon to relax his back and recharge after an exhausting working week.

JRM
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the professional level (i.e. a multidisciplinary team)
and 1 at the interplay between both levels (i.e. prepa-
redness). A BPS-R intervention programme focusing
on the aspects of the individual requires a diligent
and motivated patient. The references included in this
concept analysis focus on the active part the patient
plays in their rehabilitation, with or without passive
interventions. The second antecedent formulated in this
concept analysis is the existence of a multidisciplinary
team. Multiple healthcare providers and/or disciplines
are mentioned in the references, including physicians,
physiotherapists, occupational therapist, dieticians and
psychologists, among others. To treat all dimensions of
the patient, professionals of all disciplines are required
to successfully complete the intervention. The third and
final antecedent is preparedness. This implies that the
therapist, as well as the patient, need to be prepared
to go the extra mile in rehabilitation. When 1 of both
parties is not prepared to put in the work, success can-
not be achieved.

Consequences. Consequences are defined as the ele-
ments occurring after the concept and are therefore
the result of a BPS-R intervention programme. The
included references contain many consequences, inclu-
ding biological, psychological and social outcomes. A
decrease in pain (23, 3638, 40, 42,43, 47,51, 53, 55,
59-61, 70, 72) and disability (37, 38, 42, 44, 47, 53,

56, 57, 58, 60, 63, 69—71) and an increase in function
(36, 38,42, 43, 46, 48, 57, 58, 61, 65, 69) and RTW/
work status (23, 42, 43, 49, 60) are the most reported.
Other reported consequences of the intervention are
decreased pain medication (23, 71); kinesiophobia and
fear avoidance (36, 53, 56); sick-leave (44, 52, 60);
depression and anxiety (38, 51, 70); catastrophizing
(51, 53, 56); fatigue (51); and increased mood (23),
knowledge (36), movement behavior/activity (36, 48),
self-rated health (60), physical outcomes (43, 43, 53),
pain self-efficacy (63, 70), quality of life (38, 46, 53,
57, 61), workability (38, 47, 49), social ability/role/
condition (46, 51, 58) and self-management (48).
Two of the consequences are also an attribute and a
sub-attribute: self-management is attribute 5 and self-
efficacy is a sub-attribute of self-management.

Step 8: empirical referents

There are no empirical referents mentioned in the
included references to measure the entire concept of
a BPS-R intervention programme. Hence, examples
of assessment tools for the individual attributes were
gathered (Table I11). This subdivision may facilitate a
future empirical referent that covers the concept as a
whole. In Table III, there are 1 or 2 empirical referents
for each attribute, but this list is not exhaustive: other
assessment tools could also be considered appropriate
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Table III. Empirical referents identified for each attribute

Attribute

Empirical referent

1. Therapeutic exercise

. Psychological support
. Education

. Personalization

. Self-management

u b wWN

6. Participation
7. Follow-up (re-evaluation and adherence measures)

8. Practice standard (expertise, evidence-based, standardization)
9. Goal-setting

10. Social support
11. Dietary advice

International Physical Activity Questionnaire (IPAQ) (91)
Wearables (92)

Patient Health Questionnaire (PHQ) (93)

Neurophysiology of Pain Questionnaire (NPQ) (94)

Patient Participation in Rehabilitation Questionnaire (PPRQ) (95)
Self-Management Ability Scale-30 (SMAS-30) (96)
Self-Management Behavior Questionnaire (SMBQ) (97)
Ghent Participation Scale (98)

Impact on participation and autonomy (99)

ROB2 tool: sections 2.5 and 3.3 (100)

Treatment Adherence Perception Questionnaire, TAPQ (101)
ROB2 tool (100)

Patient Goal Priority Questionnaire (PGPQ) (102)

Goal attainment scale (103)

Medical Outcome Study (MOS) - social support study (104)
Diet History Questionnaire (DHQ) (105)

for certain attributes. Note that in a recent concept
analysis on self-management, the authors formulated
attributes and proposed assessment tools by using the
same methodology (74).

DISCUSSION

The aim of this concept analysis was to identify the
essential attributes of a BPS-R intervention programme
for the working population with CLBP according to
the methodology formulated by Walker and Avant (30).
After collecting the evidence from the 42 included re-
ferences, there were 11 attributes, 3 cases, antecedents,
consequences and empirical referents to conceptualize
a BPS-R intervention programme for CLBP.
According to a recent systematic review of guide-

lines, investigating the evidence-based treatment for
neck pain and LBP across Europe, education, exercise
therapy, behavior-oriented treatment, RTW program-
mes and multidisciplinary cooperation are prescribed
as appropriate conservative treatment modalities (75).
Moreover, the authors recommended a multidiscipli-
nary approach for specific subgroups; for example,
highly motivated patients with CLBP (75). These
findings are in line with the 2017 KCE guideline,
which describes evaluation and management of acute
LBP, CLBP and radicular pain and fit well within the
increasing use and implementation of the ICF for reha-
bilitation delivery (11). Similarly, a British Journal of
Sports Medicine editorial emphasized the importance
of exercise, psychosocial factors and education, con-
firming the concept analysis in the current study (76).
This concept analysis describes the education moda-
lities in detail, showing that the currently used educa-
tion in BPS-R intervention programmes in the recent
literature is often more comprehensive. Likewise,
exercise therapy, behavior-oriented therapy and RTW
also feature in attributes 1, 2 and 6. Lastly, multidisci-
plinary cooperation also appears as an antecedent for

BPS-R intervention programmes and is mentioned in
the guidelines.

Motor control training for LBP has been covered in
arecent article; the authors suggested sub-grouping to
allow for more personalized treatment (77). Identifica-
tion of individual factors on a biopsychosocial level
serves as a basis for personalized spine care and under-
scores the importance of personalization in rehabilita-
tion (78, 79). In addition, a study on the perceptions of
physiotherapists towards CLBP management from a
BPS perspective described the struggles of healthcare
providers (physiotherapists in this case). Ultimately,
the authors determined that the key objective is patient
self-management (80).

The follow-up attribute, which comprises re-evalu-
ating the patient’s situation and including adherence
measures in the study protocol, and the practice stan-
dard attribute (expertise, evidence-based and standar-
dization) are part of good clinical practice and should
be incorporated in all valuable BPS-R intervention pro-
grammes. More importantly, the goal-setting attribute
is inherently personalized and shares common ground
with the personalization and self-management attribu-
tes. Furthermore, goal-setting is used in rehabilitation
to facilitate self-management and is highly dependent
on the therapist’s beliefs and attitudes (81). Likewise,
graded activity is included under the attribute persona-
lization and could also been seen as a part of the first
attribute when considering this is an exercise modality
to increase activity levels. In this concept analysis, it
is included in attribute 4 (personalization) due to the
specific instructions to personalize this type of exercise
to the individual.

Apart from biological and psychological considera-
tions, social aspects of the patient are often neglected
when administering a BPS-R intervention programme
for CLBP (28). Of note, researchers recently identified
14 psychosocial determinants related to the length of
sick-leave, indicating the relevance for inclusion in

J Rehabil Med 56, 2024


http://www.medicaljournals.se/jrm

JRM

JRM

JRM

D. Ceulemans et al. “Biopsychosocial rehabilitation for chronic low back pain” p. 10 of 14

rehabilitation (82). The neglect of social aspects is
also apparent in the results: only 12 of the included
references mentioned the attribute social support.
Finally, only 4 of the included references mentio-
ned the attribute dietary advice. Certain nutritional
interventions with or without physical therapy reduce
pain and improve outcomes regarding daily activities
in patients with CLBP and other chronic pathologies
(83-85). Therefore, dietary advice may play a role in
addressing CLBP even though it has not been described
frequently in the current literature.

While empirical referents have been proposed for
each attribute (Table III), this list is not exhaustive.
Other tools may also be appropriate to objectify the
attributes. An assessment tool to measure the entire
concept of a BPS-R intervention programme has not
yet been developed. However, there is the “BPS scale”
that can reliably and validly measure the BPS compe-
tencies of healthcare providers (86).

Based on the available evidence, the antecedents
motivation and preparedness may seem trivial, but
they are vital for completing a successful rehabilita-
tion. Moreover, a multidisciplinary care approach,
implying the use of a multidisciplinary team, is war-
ranted for patients with CLBP (78). The progression
from multidisciplinary to inter- and transdisciplinary
rehabilitation is worth mentioning and should be
included in future research considering that the current
concept analysis only considered multidisciplinary
care (87).

Finally, the results of this concept analysis show a
good fit with the most recent definition of rehabilita-
tion (16). The attributes that emerged from this concept
analysis create opportunities to operationalize the defi-
nition of rehabilitation into intervention programmes.

Strengths and limitations

A major strength of this concept analysis is that no prior
study had identified the critical attributes included in
a BPS-R intervention programme for the working po-
pulation with CLBP. In a recent study of the evidence-
based interventions to treat CLBP, the authors proposed
multidisciplinary care as an effective approach, but it
was not incorporated in the future clinical trial because
of the complexity and the high level of care coordina-
tion (27). Another reason for conflicting, missing and
ambiguous results from the literature can be found in
a recent critical review that highlighted the absence
of multiple important factors (interpersonal or institu-
tional power relations, and cultural, ethical and social
health aspects) of the BPS model in physiotherapeutic
research on LBP. In addition, conceptualization of
the BPS model in physiotherapy is absent in both the
literature and practice (28). A second strength of this

concept analysis is the systematic formulation of the
attributes, antecedents and consequences together with
illustrative cases and assessment tools. This could be
highly valuable to underpin or improve future research
investigating the effectiveness or other aspects of a
BPS-R intervention programme.

There are some limitations to this concept analysis.
The first is the absence of a quality assessment cove-
ring the included references. In general, a risk of bias
assessment is not an integral part of a concept analysis.
In addition, a typical feature of a concept analysis is
to include all retrieved references to obtain a complete
view of the available literature. Due to the variety of
reference types that were collected through the concept
analysis methodology, no risk of bias assessment was
performed, hence caution is warranted when interpre-
ting the results. As a second limitation, the search was
limited to the time period from 2010 until November
2022. By starting the search from 2010, some older,
high-quality evidence for the concept may have been
missed. The authors decided to start the search by going
back 10 years (the design of this study commenced in
2020 and included literature until 2022) to incorporate
recent evidence regarding BPS-R intervention pro-
grammes, and thus improve the relevance to current
healthcare and applicability for the future (88). Thirdly,
spiritual care has been added as the fourth dimension in
the BPS model as a way to stimulate hope and improve
mental and physical health in patients with chronic
pain (89). Considering the scarcity of evidence and
inconclusiveness, spiritual aspects were not included
in this concept analysis. Recently, objectification of
the spiritual dimension has been performed with the
Spiritual Distress and Resources Questionnaire, which
is a valid and reliable screening tool; thus, this aspect
could be considered in future research (90). Lastly, the
objective of this concept analysis was to categorize
findings that are connected to each other; thus, cate-
gorization was difficult and discussion was inevitable.
The decisions were made after thorough discussion
between the authors until agreement was reached.

Recommendations

Considering the limitations of this concept analysis,
future research should try to objectify the concept
of a BPS-R intervention programme to facilitate as-
sessment and comparison between studies. Although
personalization is one of the core attributes of BPS-R
intervention programmes for patients with CLBP, a
certain degree of standardization should be applied
when developing these programmes. There should be a
minimal set of attributes present to label a programme
a BPS-R intervention. Furthermore, personalization
could be a concept in and of itself considering its
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many contextual factors and complexity. However, the
exact operationalization of this concept into a BPS-R
intervention programme still needs to be determined.
In addition, this concept analysis might stimulate
further research dissecting this topic and contribute to
conceptualization, which is required based on previous
research (28). The attributes formulated in this article
offer guidance in developing and applying BPS-R
intervention programmes in future research.

Follow-up research is already ongoing by means
of an international multi-stage Delphi study to build
a checklist based on the attributes, antecedents and
consequences, and to clarify the content and the ope-
rationalization of the attributes such as personalization,
as discussed above. This additional step is considered
necessary to validate and increase the credibility of
the findings and to provide an international consensus.
After validation and a general consensus, the tool can
be used in future research or practise.

In conclusion, the effectiveness of a BPS-R inter-
vention programme in people with CLBP has been
thoroughly investigated, but the lack of conceptua-
lization hampers its integration into clinical practice
and research. The aim of this concept analysis was to
showcase the attributes of a BPS-R intervention pro-
gramme for CLBP. Using the methodology described
by Walker and Avant (30), we defined 11 attributes, 3
cases, antecedents, consequences and empirical refe-
rents to break down, clarify and measure this concept.
There should be further incorporation of this concept as
well as exploration of the objectification of the entire
concept and conceptualization on how to personalize
treatment.
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