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Abstract

Background and objective: Chronic low back pain is pervasive, societally impactful, and current treatments only
provide moderate relief. Exploring whether therapeutic elements, either unrecognised or perceived as implicit within
clinical encounters, are acknowledged and deliberately targeted may improve treatment efficacy. Contextual fac-
tors (specifically, patient’s and practitioner’s beliefs/characteristics; patient-practitioner relationships; the therapeutic
setting/environment; and treatment characteristics) could be important, but there is limited evidence regarding their
influence. This research aims to review the impact of interventions modifying contextual factors during conservative
care on patient’s pain and physical functioning.

Databases and data treatment: Four electronic databases (Medline, CINAHL, PsycINFO and AMED) were searched
from 2009 until 15th February 2022, using tailored search strategies, and resulted in 3476 unique citations. After initial
screening, 170 full-text records were potentially eligible and assessed against the inclusion—exclusion criteria. There-
after, studies were assessed for methodological quality using a modified Downs and Black scale, data extracted, and
synthesised using a narrative approach.

Results: Twenty-one primary studies (N =3075 participants), were included in this review. Eight studies reported
significant improvements in pain intensity, and seven in physical functioning, in favour of the contextual factor
intervention(s). Notable contextual factors included: addressing maladaptive illness beliefs; verbal suggestions to
influence symptom change expectations; visual or physical cues to suggest pain-relieving treatment properties; and
positive communication such as empathy to enhance the therapeutic alliance.

Conclusion: This review identified influential contextual factors which may augment conservative chronic low back
pain care. The heterogeneity of interventions suggests modifying more than one contextual factor may be more
impactful on patients’clinical outcomes, although these findings require judicious interpretation.

Keywords: Contextual factors, Placebo effect, Chronic low back pain, lliness beliefs, Communication, Verbal
suggestion, Physician—patient relations, Empathy, Therapeutic alliance

Introduction

Musculoskeletal (MSK) conditions are the second larg-
est contributor to disability [1], with low back pain (LBP)
being the single leading cause [2]. LBP is typified by pain
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(non-specific) and persists for 12 or more weeks [4]. Iden-
tified risk factors include lifting activities, smoking, obe-
sity, and depressive symptoms, but these only increase the
odds of developing cLBP by a modest amount [4]. Indirect
LBP costs (e.g., carer-burden, decreased workforce par-
ticipation) may exceed the direct costs [4] representing a
threat to lifetime productivity and well-being [5].

Clinical guidelines recommend conservative treat-
ments, specifically biopsychosocial approaches initially
focusing on non-pharmacological treatment, [5], includ-
ing exercise, massage, cognitive behavioural, and manual
therapies [6] alongside comorbidity management, such a
low mood, depression, or anxiety [4]. Systematic reviews
support the use of non-steroidal anti-inflammatory drugs
(NSAID) [7] and opioids [8] for cLBP, however, both have
inherent long-term usage risks (e.g., opioid dependence;
NSAID induced renal impairment). Moreover, when
comparing the effectiveness of NSAIDS to placebos in
studies with low risk of bias, the effect sizes were small
[7]. Overemphasising biomedical or pharmacological
care can result in poor health outcomes or iatrogenic
consequences [3], with limited increased efficacy over
conservative approaches [9]. Using ineffective, wasteful
(e.g., overuse of imaging) or potentially deleterious prac-
tices exacerbates unsustainable healthcare expenditure,
widening social and health inequalities [3, 10].

Beyond spontaneous or natural recovery, recent evi-
dence suggests a considerable fraction of analgesic
responses in treatments for MSK pain may be attribut-
able to contextual factors (CFs) [11]. CFs are multidimen-
sional (physical, social, and psychological) aspects of the
clinical encounter capable of producing or inducing posi-
tive (placebo) or negative (nocebo) biological effects [12,
13]. Placebo mediated analgesia is a reduction in pain
arising from features of the treatment context [12, 13]
and involves defined endogenous neural pathways (e.g.,
dorsolateral prefrontal cortex, anterior cingulate cortex,
periaqueductal grey and the dorsal horn of the spine),
along with associated neurotransmitters (e.g., endog-
enous opioid, the endocannabinoid, and the dopamin-
ergic systems), intrinsically linked to regions underlying
conscious judgement of meaning [14-16]. Accordingly,
pain modulation can potentially be induced by explicitly
manipulating CFs [11, 12, 17] which Di Blasi and col-
leagues [18] characterised into five useful domains:

1) Patient’s beliefs and characteristics (e.g., LBP history,
gender, illness and treatment beliefs, expectations, or
prior experiences);

2) Practitioner’s beliefs and characteristics (e.g., profes-
sional reputation, attire, empathy, professional train-
ing and prior experiences, and beliefs,);
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3) Patient-practitioner relationship (e.g, therapeutic
alliance, trust, verbal or non-verbal communication,
reassurance);

4) Therapeutic setting/environment (e.g, setting, layout,
décor, interior design); and

5) Treatment characteristics (e.g, continuity of care,
labelling, visual cues, sham/dummy treatment, vari-
ations in touch or stimulus conditions).

Although symptom improvement is a common treatment
objective, other factors, such as the practitioner’s commu-
nication style (e.g., demonstrating genuine empathy), time-
constraints (e.g., willingness and/or ability to listen), beliefs
or treatment expectations, prior training, environmental
conditions (e.g., interior design, environment, setting etc.)
are likely to influence patients’ outcomes. Furthermore,
there is a growing body of literature supporting explicit
induction of placebo analgesia, as a clinically beneficial
approach [11, 12, 16, 19], with outcomes similar in magni-
tude to treatment effects [20]. However, it remains unclear
which elements of the therapeutic encounter are impactful
on patient’s clinical outcomes.

Accordingly, a promising adjunct to care may involve
overtly manipulating CFs to enhance treatment efficacy
[12, 21] but there is limited evidence examining the influ-
ence of explicit manipulation of CFs on cLBP [11]. This
systematic review therefore aims to examine interven-
tions which potentially modify known CFs during con-
servative cLBP care (specifically, non-pharmacological,
non-surgical, and non-invasive approaches) to investi-
gate their impact on patients’ pain intensity and physical
functioning outcomes. Delineating the influence and role
of CFs in usual care rehabilitation settings may assist in
identifying which of these CFs demonstrates potential
clinical utility and ethical approaches to rehabilitation.

Materials and methods

The updated Preferred Reporting Items for Systematic
Reviews and Meta-analyses (PRISMA; [22]) checklist was
adhered to and the protocol was registered on PROS-
PERO (CRD42019145157).

Eligibility criteria

Table 1 presents a summary of the eligibility criteria.
Only studies available in full-text were included to ensure
adequate appraisal and review. The following limits were
applied: human studies published in English between
2009 and 2022. The justification for this period was two-
fold. The primary rationale was to ensure uniformity in
conservative care approaches across potentially eligible
studies. The National Institute for Health and Care Excel-
lence (NICE) guidelines for non-invasive treatments for
LBP [23] guided this decision. The secondary justification
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is conceptual: there is a lack of definitional consensus,
coupled with an array of interchangeable concepts, which
are evolving in tandem with emergent knowledge, but no
unified theory [24]; consequently, historical interpreta-
tions and associated research may not be wholly aligned
with the CF framework.

To further clarify, an eligible intervention involved
strategies designed to change or potentially modify one
or more known contextual factor(s) of the health encoun-
ter/clinical consultation or experimental condition. This
was guided by the review teams’ understanding of the
theoretical mechanisms important to generating pla-
cebo analgesia such as classical conditioning, expectancy
theory, social or experiential learning, predictive coding,
and the Bayesian brain (see [25]). For instance, strate-
gies involving manipulating patients’ or practitioners’
expectations, beliefs, perceptions, learned associations,
mindsets, aspects of their interpersonal communication,
appearance/clothing, aspects of the patient-practitioner
relationship, the environment (e.g., setting, décor, place,
waiting time), varying packaging, patient information
leaflets (e.g., drug effects, side effects, adverse events),
sham devices or procedures, labels, differential pric-
ing, warning labelling, and so forth to influence patient
outcomes either before, during, after or throughout the
treatment duration. Studies of both positive and nega-
tive interventions, namely, those specifically designed to
induce placebo effects or nocebo effects were eligible. It
is possible that there are psychological interventions that
may not (currently) be known to induce placebo analge-
sia, such as general patient education. Such interventions
were eligible if it was clear that it intended to alter the
patient’s expectations (e.g., influence pain perception)
as this is consistent with theories of placebo mediated
analgesia which assume a prediction is made (whether
conscious or not) about a future health state. Such antici-
patory processes are effectively based on the interpre-
tation of both internal and external factors (which are
purported to be psychological meaningful) and capable
of triggering an associated neurobiological response [14].

Accordingly, eligible interventions could be simple or
complex; and involve an extensive array of CFs, placebo
effects, or situational elements intended to influence the
design of the health encounter or the treatment of cLBP.
Multimodal interventions modifying one or more CF(s)
combined with usual care were included if the control
group involved a well-controlled comparison condition as
defined by Howick and colleagues [26]. In an experimen-
tal condition, it could involve covert (hidden design), or
overt (open design) tactics expected to induce a placebo
effect, or prevent a nocebo effect, such as parallel group
design (e.g., three-arm trial), response conditioning
design, open versus hidden design, or pharmacological
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conditioning designs (see [14]). Uncontrolled studies
reporting on clinical outcomes which involved modifica-
tion of a CF(s) (e.g., the new component was introduced
as part of routine care) as well as prospective longitudinal
studies where a CF(s) was pre-existing (e.g., association
between outcomes after increasing consultation times
or the pre-existing relationship between the patient and
their healthcare provider) were also eligible. There was no
limit on the length of the intervention, such as the num-
ber of sessions or time/period, provided the intervention
occurred in a setting or site involving the regular delivery
of therapeutic care for cLBP. Individual or group-based
interventions were potentially eligible. Online, or app-
based interventions were excluded because these may not
be aligned with the conceptual framework of CFs since
there are negligible patient-practitioner interactions and
it is not a traditional clinical setting.

Search procedure

Information sources

Studies were identified using the following databases:
Medline (via ProQuest); Cumulative Index to Nursing
and Allied Health Literature (CINAHL via EBSCOhost);
PsycINFO (via ProQuest); and Allied and Complemen-
tary Medicine (AMED via Ovid) from 2009 until the
search date (15th February 2022). Additionally, named
author searches (via Google scholar) and manual
searches of reference lists of provisionally eligible pri-
mary studies, and the Journal of Interdisciplinary Placebo
Studies (JIPS) database were conducted to identify stud-
ies potentially undetected through electronic searching.

Search

Search strategies (see Additional file 1: Search Strat-
egy Methods S1-S4) were tailored per database using
suitable Boolean operators, phrase searching, and Medi-
cal Subject Headings (exploded where appropriate) using
key concepts and their alternatives (see Table 2). Key
concepts included: (1) chronic low back pain; (2) pla-
cebo effects/contextual factors; (3) healthcare profession-
als and patient relationships/interactions; as well as (4)
healthcare professionals and patient expectations/beliefs.
Searches were limited to title and abstract to ensure
standardisation across databases, and then screened for
eligibility once duplicates were removed.

Study selection

Screening

Initially citations were screened by title and abstract
based on the eligibility criteria. A conservative approach
was employed—in cases of uncertainty, the record was
retained for full-text screening. Thereafter, full-text papers
were assessed using a standardised, pre-piloted screening
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Table 2 Examples of search terms for key concepts
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Key concepts Search terms

Chronic low back pain
“lumbar pain”

"

“back pain’,“low back pain’, LBP, “chronic low back pain’, cLBP, “non?specific low back pain’,"non?specific back pain’,

Placebo effects/Contextual Factors  (placebo ADJ (effect* OR response* OR analgesi®)), (nocebo ADJ (effect* OR response*), (context* ADJ (factor* OR
effect* OR response®)), (common ADJ (factor* OR effect*)), (non?specific ADJ (effect* OR factor*))

Healthcare professionals and
patient relationships/interactions

alliance*, (patient ADJ (relation* OR interact®)), (empath* OR warm* OR compassion* OR kind* OR friend[*),
rapport, “non?verbal communication*’, “verbal communication*’, "health communication*’, "initial consultation,

"professional-patient relation*')'physician-patient relation*"

Healthcare professionals and
patient expectations/beliefs

(patient* ADJ (expect* OR belief* OR attitude®)), (practitioner* ADJ (expect* OR belief* OR attitude*)), (positive ADJ
(expect® OR suggest*)), (negative ADJ (expect® OR suggest*)), iliness ADJ (perception* OR belief*)

proforma, along with documenting reasons for exclusion
and identifying studies reporting on the same dataset.
Both screening and selection stages were carried out by
the primary reviewer (BS). In addition, the entire review
team also cross-checked a proportion (n=50; 29.4%) of
potentially eligible full-text articles. Any discrepancies in
opinion were resolved through discussion and a final adju-
dication was made using a consensus-based approach.

Quality appraisal

Eligible studies were assessed for methodological qual-
ity using a modified Downs and Black scale consisting
of 27 items [27]. This tool was selected as it is appropri-
ate for assessing both randomised and non-randomised
studies, the reliability is reportedly high (internal consist-
ency — Kuder—Richardson-20: 0.89; test—retest reliability:
r=0.88), [27] and has previously been used in other sys-
tematic reviews [28—30]. This tool has five sub-sections,
namely, quality of reporting (ten items); external validity
(three items); bias (seven items); selection bias/confound-
ing (six items); and statistical power (one item). The scor-
ing of statistical power (item 27) was amended from five
points to one (following [29, 31]), altering the total score
to 28. Following O’Connor and colleagues [31], each
study was graded “Excellent” (24-28 points), “Good”
(19-23 points), “Fair” (14-18 points) or “Poor” (<14
points). Owing to the inherent design of observational
and single-group experiments, inapplicable questions
were removed (e.g., random assignment, group allocation
and concealment) and scoring adjusted accordingly.

Data extraction

The primary reviewer (BS) extracted data using a pro-
forma, adapted from the Template of Intervention
Description and Replication (TIDieR) [32] and the
Cochrane Effective Practice and Organisation of Care
Review Group (EPOC) [33] data collection checklist. The
following data were extracted: -

i) Study identification features: author(s), year of pub-
lication, title, country of origin, setting, theoretical
model/basis, and aim(s).

ii) Study features: study design, inclusion and exclu-
sion criteria, recruitment method, data collection
method, length of follow-up, (specifically timing of
measures), method of random assignment, main sta-
tistical analysis.

iii) Sample characteristics: intervention group (n), com-
parison group(s) (n), total sample size (n), descrip-
tion of the population (specifically gender propor-
tions, mean/median age, mean/median duration of
cLBP), mean/median baseline pain intensity and/or
physical functioning scores and standard deviations.

iv) Intervention description: type of contextual factor(s),
intervention components, delivery format, treatment
frequency, treatment duration, number of session(s),
length of treatment session(s), administering
practitioner(s), type of comparison/control group(s),
description of comparison/control conditions.

V) Main Results: measure(s) of pain intensity and/or phys-
ical functioning outcomes, post-treatment, and follow-
up (if applicable) mean pain intensity and/or physical
functioning scores, standard deviations, p-values, effect
sizes, and main findings relevant to the review aim(s).

Data synthesis

A narrative synthesis was applied to the extracted data
guided by the Economic and Social Research Coun-
cil (ESRC) Methods Programme framework (see [34]).
The synthesis process was iterative and nonsequential,
rather than linear, thereby facilitating general inferences
to be delineated regarding CFs and their impact on cLBP
patients’ pain intensity and physical functioning out-
comes. Both within and between group data were tabu-
lated to identify influential CFs in relation to these two
main outcomes. Not all of the included studies investi-
gated both within and between groups differences. The
absence of such data is not a result of reporting bias but
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Fig. 1 Modified PRISMA flow chart diagram. This figure shows the citations through the selection process. 4545 records were identified, and after
removing 1069 duplicates, the remaining 3476 titles and abstracts were screened. Out of these, 170 full-text articles were assessed for eligibility, and
21 were included in the final selection and data synthesis

rather the heterogeneity of research designs and corre-
sponding study aims included in this review.

Results

Search results

The electronic and manual searches resulted in 3476
unique citations, of which, 21 met the eligibility criteria.
Using a modified PRISMA flow chart, Fig. 1 illustrates
how these studies were selected.

Quality assessment
The overall risk of bias across studies was relatively low; 13
were graded as ‘Excellent’ [35-41, 47, 50, 52-55], seven as

‘Good; [42-46, 48, 51] and only one as ‘Fair’ [49]. ‘Good’
ratings were generally on the higher end of the scoring
spectrum but the common distinction from an ‘Excellent’
grading related to the external validity sub-scale (items
11 and 13), and/or statistical power (item 27) where 11
(52.4%), nine (42.9%), and 11 studies (52.4%) were scored
negatively respectively (see Table 3 summary).

Of 11 studies with a zero rating for statistical power
(item 27), five were underpowered [36, 40, 42, 46, 48],
whilst it was unclear/undetermined for the remaining
six [35, 41, 50-53]. By implication, the between-group
results may be understated, since four of 15 compara-
tive studies (3 RCTs and 1 CCT) [35, 41, 42, 48] report-
ing non-significant differences between groups were
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Reference (year) Quality of External Internal Selection bias/  Statistical power Total score Overall grading
reporting validity validity confounding (1 modified item) (27 items) Excellent (24-28)
(70 items) (3 items) (7 items) (6 items) Range: 0-1 Range: 0-28 Good (19-23)
Range: 0-11 Range:0-3 Range:0-7 Range:0-6 points points Fair (14-18)
points points points points Poor (< 14)

Randomised

controlled trials

(RCTs)

[35] (2011) 1 2 7 6 0 26 (92.9%) Excellent

[36] (2013) 10 3 7 5 0 25 (89.3%) Excellent

[371(2014) 1 0 7 6 1 25 (89.3%) Excellent

[38] (2022) 1 2 6 5 1 25 (89.3%) Excellent

[39] (2019) 1 1 6 6 1 25 (89.3%) Excellent

[40] (2016) 10 2 6 6 0 24 (85.7%) Excellent

[41] (2017) 10 3 7 4 0 24 (85.7%) Excellent

[42] (2010) 10 1 6 6 0 23 (82.1%) Good

[43] (2020) 10 2 5 5 1 23 (82.1%) Good

[44] (2021) 10 2 4 6 1 23 (82.1%) Good

[45] (2017) 10 0 6 5 1 22 (78.6%) Good

[46] (2019) 9 2 6 3 0 20 (71.4%) Good

Reference (year) Quality of External Internal Selection bias/  Statistical power Total score Overall grading
reporting validity validity confounding (1 modified item) (25 items) Excellent (22-26)
(10 items) (3 items) (7 items) (4 items) Range: 0-1 Range: 0-26 Good (18-21)
Range: 0-11 Range:0-3 Range:0-7 Range: 0-4 points points Fair (13-17)
points points points points Poor (< 13)

Controlled clini-

cal trials (CCT;

non-randomised)?

[47]1(2017) 10 2 6 4 1 23 (88.5%) Excellent

[48] (2012) 10 1 5 3 0 19 (73.1%) Good

[49] (2018) 7 1 5 3 1 17 (65.4%) Fair

Reference (year) Quality of External Internal Selection bias/  Statistical power Total score Overall grading
reporting validity validity confounding (1 modified item) (21 items) Excellent (19-22)
(70 items) (3 items) (5 items) (2 items) Range: 0-1 Range: 0-22 Good (16-18)
Range: 0-11 Range:0-3 Range:0-5 Range:0-2 points points Fair (11-15)
points points points points Poor (<11)

Quasi-

experimental

(uncontrolled)®

[50] (2015) 9 3 5 2 0 19 (86.4%) Excellent

[51]1(2017) 10 1 5 2 0 18 (81.8%) Good

Reference (year) Quality of External Internal Selection bias/  Statistical power Total score Overall grading
reporting validity validity confounding (7 modified item) (21 items) Excellent (19-22)
(9 items) (3 items) (5 items) (3 items) Range: 0-1 Range: 0-22 Good (16-18)
Range: 0-10 Range:0-3  Range:0-5 Range: 0-3 points points Fair (11-15)
points points points points Poor (<11)

Observa-

tional Cohort

(uncontrolled)©

[52] (2013) 10 3 5 3 0 21 (95.5%) Excellent

[53] (2013) 10 2 5 3 0 20 (90.9%) Excellent

[54] (2011) 10 2 4 2 1 19 (86.4%) Excellent

[55] (2019) 8 2 5 3 1 19 (86.4%) Excellent
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Table 3 (continued)
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The following inapplicable items were not included in the quality assessment for this study design:

2 Selection bias sub-scale: -Q23. Were study subjects randomised to intervention groups?; Q24. Was the randomised intervention assignment concealed from both

patients and health care staff until recruitment was complete and irrevocable?

b |nternal validity sub-scale:—Q14. Was an attempt made to blind study subjects to the intervention they have received?; Q15. Was an attempt made to blind those
measuring the main outcomes of the intervention? Selection bias sub-scale:—Q22. Were study subjects in different intervention groups (trials and cohort studies)
or were the cases and controls (case—control studies) recruited over the same period of time?; Q23. Were study subjects randomised to intervention groups?; Q24:
Was the randomised intervention assignment concealed from both patients and health care staff until recruitment was complete and irrevocable?; Q25. Was there
adequate adjustment for confounding in the analyses from which the main findings were drawn?

€ Reporting sub-scale: -Q8. Have all important adverse events that may be a consequence of the intervention been reported?; Internal validity sub-scale:—Q14.

Was an attempt made to blind study subjects to the intervention they have received?; Q15. Was an attempt made to blind those measuring the main outcomes of
the intervention?; Selection bias sub-scale:—Q22. Were study subjects in different intervention groups (trials and cohort studies) or were the cases and controls
(case-control studies) recruited over the same period of time?; Q23. Were study subjects randomised to intervention groups?; Q24: Was the randomised intervention
assignment concealed from both patients and health care staff until recruitment was complete and irrevocable?

potentially underpowered. If corresponding confidence
intervals were consistently reported, it would facilitate
a clearer adjudication of these results.

Global estimates for LBP were extrapolated to create
a rudimentary set of criteria to assess external validity
(item 11) and uniformly applied to each study’s sample.
LBP is typically more common in females, but these dif-
ferences appear to diminish once chronicity is accounted
for [56] whilst age-related LBP prevalence is generally
negatively skewed and reported to be highest between
40 to 69 years [4] whilst global LBP prevalence report-
edly peaks around 80 years old [57]. Accordingly, nine
studies [36, 38, 41, 44, 46, 47, 50, 52, 54] scored ‘1’ for
satisfying both conditions: (i) the proportion of females
is higher but less than 60% overall; and (ii) the mean/
median age falls within the range of 40.00 to 63.5 years
(but 10 and 17 studies satisfied one condition respec-
tively — see Additional file 1: Item 11 scoring grid Results
S1). Since comorbid and/or confounding conditions
(e.g., age restrictions, pregnancy, neurological, rheuma-
tological, cancer, fractures, recent surgery) were gener-
ally excluded, these samples are fairly homogenous since
their inclusion—exclusion criteria were comparable, but
older patients were typically excluded.

Similarly, item 13, pertains to the representativeness
of the staff, facilities, intervention and setting the major-
ity of patients would typically have access to or receive.
Studies scoring ‘1’ should demonstrate that the interven-
tion was representative of that in use in the source popu-
lation. Given the geographic variability between studies,
what is considered typical treatment for cLBP differs
across settings and regions. Although not universally
applicable, the NICE guideline [23] for non-invasive LBP
treatments guided the assessment. Studies receiving a
zero rating involved the following: three employed exper-
imental techniques (namely classical conditioning, and
sham versus verum interferential current therapy (IFC))
[37, 45, 46]; two offered a single educational pain biology
session (not specifically encouraging self-management
behaviours) [42, 51]; and four used cognitive behavioural

approaches but were not combined with exercise and/or
manual therapies [38, 44, 48, 54].

Study characteristics

Twenty-one studies (N=3075 participants) with a wide
range of research designs were included in the review;
specifically, 12 randomised clinical trials (RCTs; n=1064
[35—-40, 42-46]; n=255 cluster-randomised [41]), three
non-randomised, controlled clinical trials (CCTs; n=460)
[47-49], four observational cohort studies (n=1220)
[52-55], one case series (n=50) [51], and one interrupted
time series (n=26) [50]. RCT sample sizes ranged from
38 (pilot [42]) to 222 (3-armed trial [44]) patients. Across
the remaining studies, sample sizes ranged from 26 (inter-
rupted time series [50]) to 688 participants (prospective
cohort; [52]). All samples consisted of adult patients with
cLBP; mean ages ranged from 30 to 66.8 years, whilst the
mean duration of LBP varied considerably (ranging from
3-12 months up to 18.5 years). There were higher ratios
of female patients in all studies except one [49], whilst
the cumulative gender proportions were skewed towards
females (59.1% female; n=1761; 40.9% male; n=1219;
(95 missing cases)). The studies were predominantly
clustered in the Northern hemisphere but geographi-
cally diverse, originating from twelve countries. Fourteen
settings involved single-centre treatment/rehabilitation
clinics, whilst seven involved multiple-centres. Only one
study explicitly indicated that the intervention took place
in a private healthcare setting [36], and another involved a
combination of both in-patient and out-patient orthopae-
dic rehabilitation centres [52].

A variety of outcome measures were reported; pain
intensity was most commonly measured using a Numeric
Rating Scale ((NRS);16 studies) whilst four studies uti-
lised a Visual Analogue Scale (VAS), and one did not
include pain severity as an outcome [54]. Eight studies
employed the Roland-Morris Disability Questionnaire
(RMDQ), eight the Oswestry Disability Index (ODI),
and one did not measure physical functioning [37].
The remaining studies utilised the following measures:
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Patient Specific Functional Scale (PSFS) [39, 44, 54], the
Hannover Activities of Daily Living Questionnaire (ADL)
accompanied by the specified activities [45, 46], a lum-
bar flexion test operationalised as the change in distance
between the fingertips to the floor [51], and a Timed-Up-
and-Go (TUG, measured in seconds) [43]. Three stud-
ies used more than one measure of physical functioning,
namely, the ODI and PSEFS [39, 44] and the RMDQ and
TUG [43]. Refer to Additional file 1: Table S1 for a sum-
mary of the key characteristics of the included studies.

Overall influence of contextual factors

Across the 21 studies, patient’s beliefs were the most
commonly manipulated (16 studies) [35, 36, 38—48, 50,
51, 54] or measured CF (1 study) [55] followed by the
patient-practitioner relationship (nine studies) [35, 37,
41, 42, 44, 47, 49, 52, 53], and the treatment character-
istics (seven studies) [35, 37, 39, 40, 43, 45, 46] whilst
only one modified the treatment context [49]. Nine
modified (or measured) one CF only [36, 38, 48, 50-55]
while 12 modified two or more CFs [35, 37, 39-47, 49].
None of the included studies examined the influence of
practitioner beliefs and characteristics. Assessing both
between-group differences and within-group differences
delineates the overall impact of CFs on patient outcomes.

Within-group differences: pain intensity and physical
functioning

Considering only the CF-intervention arm(s) across the
21 included studies, nine demonstrated statistically sig-
nificant differences in pain intensity within-groups [35,
36, 45, 46, 48—52], whilst one did not measure it [54].
The overall trend was a reduction in pain intensity over
time, as another nine studies [37-42, 44, 47] also dem-
onstrated improvements, although relevant test-statistics
and/or corresponding p-values were not reported. Both
quasi-experimental studies reported 54% and 42% of
patients achieved a minimal clinically important differ-
ence (MCID) in pain intensity after receiving treatment
modifying CFs [50, 51]. Two studies reported clinically
meaningful improvements [37, 38]. In the RCT using
either active or sham inferential current therapy (IFC),
the two enhanced therapeutic alliance groups both
reported 77.4% and 54.5% improvements in pain inten-
sity respectively [37]. Similarly, in the Pain Reprocessing
Therapy (PRT) trial [38], 78% of patients experienced
more than a 30% reduction in pain intensity at post-
treatment and 70% at 1-year follow-up. In the Portuguese
open-label placebo (OLP) trial [40], the CF-manipulation
arm experienced a 28% reduction in pain intensity which
falls shy of a clinically meaningful improvement (30%
reduction). Two observational cohorts reported signifi-
cant relationships between therapeutic alliance and pain
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[53] and patient’s competence perceptions and pain [55]
respectively. However, the Japanese OLP trial reported
no statistically significant improvements from baseline,
but 45.8% of patients experienced > 2-unit change in pain
intensity at 12-weeks follow-up [43].

Correspondingly, 20 studies reported within-group dif-
ferences in respect of physical functioning outcomes; of
these, ten demonstrated statistically significant improve-
ments from baseline [35, 36, 43, 45, 46, 48—-52] whilst
one did not include disability as an outcome [37]. Seven
studies reported the mean differences but did not include
relevant test-statistics nor p-values [38—-42, 44, 47], but
the general trend was an overall improvement in physi-
cal functioning from baseline. For example, both quasi-
experimental studies reported 62.5% and 36% of patients
achieved a MCID after treatment modifying CFs [50,
51], and a larger improvement was reported in the CF-
manipulation arm compared to the control arm in a
non-randomised CCT [47]. The Portuguese OLP group
experienced a 29% improvement in physical functioning
compared to 0% (no change) in the treatment as usual
arm [40], whilst the Japanese OLP trial reported signifi-
cant changes in RMDQ scores but not TUG times from
baseline [43]. Additionally, three observational cohorts
reported significant relationships between therapeutic
alliance and physical functioning [53], patient’s rational
problem-solving skills and physical functioning [54] as
well as patient’s competence perceptions and physical
functioning [55]. Overall, these within-group improve-
ments suggest that interventions involving CFs are influ-
encing pain intensity and physical functioning outcomes
in patients with cLBP over time. Refer to Additional
file 1: Table S2 for a summary of within-group changes
in outcomes from baseline clustered by research design.

Between-group differences: pain and physical functioning

Fifteen studies involved two or more treatment arms;
of these, eight (of 12) RCTs demonstrated statistically
significant differences in pain intensity between groups
in favour of the CF-manipulation [36-40, 42, 45, 46] as
illustrated in Table 4. One three-armed trial only dem-
onstrated significant differences at 12-months follow-up
[44] between each arm receiving an educational inter-
vention compared to the group receiving no education,
but there were no differences between the two groups
receiving the educational intervention (one with an
emphasis on developing the therapeutic alliance). Of
these eight RCTs, six modified more than one CF, and
four [37-39, 45] were adequately powered (80%; a=0.05)
to detect changes in pain intensity. The remaining six
failed to demonstrate statistically significant differences
between groups regarding pain intensity [35, 41, 43, 47—
49]. Of these, three were RCTs [35, 41, 43], three were
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non-randomised CCTs [47-49] and three of these stud-
ies were adequately powered [43, 47, 49]. However, at
12-months follow-up, one CCT reported the CF-manipu-
lation arm had significantly lower ‘worst pain’ ratings, but
not significantly lower ‘average pain’ ratings compared to
conventional physical therapy [47]. In one RCT, a signifi-
cant increase in pain intensity (potential nocebo effect)
was reported in one of the four treatment conditions —
open-label placebo instruction without conditioning arm
[45].Regarding physical functioning outcomes, seven of
the fourteen studies demonstrated statistically significant
differences between groups in favour of the CF-interven-
tion [36, 38—40, 44—46], all of which were RCTs, and five
modified more than one CE. Of these, four studies were
adequately powered [38, 39, 44, 45]. At 12-months fol-
low-up, one CCT reported the CF-manipulation arm had
significantly improved physical functioning compared to
conventional physical therapy but there was no between-
group difference at post-treatment [47]. The remaining
six studies failed to demonstrate between-group differ-
ences in physical functioning [35, 41-43, 48, 49], but only
two were adequately powered [43, 49]. Notably, one RCT
observed that sex moderated the intervention’s effect,
where women in the CF-intervention arm improved 4.94
RMDQ points compared to the usual care physiotherapy
group [41].

Impact of contextual factors by type
Table 5 provides an overview of types of CF interventions
and their impact on patient outcomes.

Patient’s beliefs and characteristics

Sixteen studies involved direct manipulation of patient’s
beliefs and can be categorised according to their theo-
retical underpinnings which range from purely cognitive
(i.e., both implicit and explicit), a combined cognitive-
behavioural strategy, to those involving cognitive-behav-
ioural and affective components. Eleven studies primarily
aimed to address LBP-related fear-avoidance beliefs and
associated behaviours, and/or maladaptive cognitions
related to persistent LBP illness perceptions, pain mecha-
nisms, and treatment [35, 36, 38, 41, 42, 44, 47, 48, 50, 51,
54] whilst five involved implicit learning/pre-cognitive
associations [39, 40, 43, 45, 46] such as verbal sugges-
tions. Overall, across the CF-intervention arms targeting
patient’s beliefs, there is consistent evidence to suggest
that altering cLBP illness or treatment perceptions posi-
tively influenced pain intensity (i.e., 7 RCTs [35, 36, 38,
40, 42, 45, 46], 1 CCT [48], 2 quasi-experimental stud-
ies [50, 51]; n=2837) and physical functioning (6 RCTs
[35, 36, 40, 43, 45, 46], 1 CCT [48], 2 quasi-experimental
studies [50, 51]; n="751) outcomes. Six of the 16 stud-
ies modified patient’s beliefs alone [36, 38, 48, 50, 51,
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54]; of these, both pain intensity and physical function-
ing substantially improved in five [36, 38, 48, 50, 51]. A
cohort study (n=135) which targeted unhelpful patient
beliefs during treatment demonstrated an increase in
patient’s rational problem-solving abilities predicted
decreased disability (pain intensity was not an outcome)
[54]. Another observational cohort (n =64) measured the
relationship between patient’s competence perceptions
(beliefs regarding their ability to meet physical therapy
demands) and found higher levels were associated with
lower pain intensity and disability following rehabilita-
tion [55]. Below is an overview of the different strategies
used to modify patients’ beliefs and the corresponding
results are summarised in Table 5.

Implicit cognitive strategies are designed to tacitly or
subtly influence patient’s expectations of an imminent
symptom change either positively (e.g., anticipate less
pain), negatively (e.g., anticipate more pain) or neutrally
(e.g., anticipate no change). Five RCTs overtly targeted
patients’ beliefs using verbal suggestions to influence
patient’s expectations of symptom change (e.g., “the pla-
cebo effect is powerful, and the body can automatically
respond to placebo pills” [40]). Three involved the admin-
istration of OLPs [39, 40, 43], and two combined this with
a social learning approach [39, 40] using a video of a news
report of other patient’s positive experiences of OLP to
infer it is a legitimate treatment. One OLP trial reinforced
the message midway through the trial [40] and reported
both interactions were conducted in a warm and support-
ive manner. The other two RCTs used a sham opioid [45,
46] suggesting it would reduce pain and improve physical
functioning (in the hidden/deception condition [45]).

Explicit cognitive strategies aim to actively educate or
alter patient’s LBP beliefs by targeting illness or treat-
ment misconceptions/fallacies and/or provide accurate
knowledge regarding pain modulation mechanisms. Two
studies involved pain neuro-biology education interven-
tions [42, 51]. Both targeted misconceptions about the
mechanisms of pain experiences and used educational
strategies to alter patient’s understanding of LBP. Whilst
another two studies utilised Leventhal’s Common-Sense
Model (CSM)/Self-regulation model as a theoretical
basis to facilitate a change in patient’s illness and treat-
ment perceptions [48, 54]. The CSM is a framework link-
ing patients’ illness perceptions to behaviour and health
outcomes. Lastly, although the primary focus of CON-
NECT trial [41] was augmenting the patient-practitioner
relationship via enhanced communication skills, a sub-
component involved addressing fear-avoidance beliefs
via reshaping patient’s understanding of the relationship
between pain and physical activity.
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Cognitive-behavioural strategies included interventions
exclusively designed and tailored for persistent LBP com-
bined with cognitive-behavioural principles (e.g., cogni-
tive reframing, graded activity, goal setting). Two studies
[36, 50] used Cognitive Functional Therapy (CFT) which
is a bespoke intervention specifically designed for disa-
bling LBP. CFT aims to normalise provocative movements
while discouraging pain behaviours via cognitive recon-
ceptualization, graded activity, and goal setting [58]. CFT
appears to be the most arduous of the interventions for
practitioners, considering 106 h of training was under-
taken prior to its implementation [36].

Cognitive-behavioural and affective strategies Contain
elements of behaviour change techniques but also consid-
ers the patient’s emotional or affective state during reha-
bilitation. Two studies [35, 47] considered each patient’s
initial state of motivation, as classified via the tran-
stheoretical model (TTM; ‘stages-of-change’), and then
used motivational interviewing (MI) to address patient’s
beliefs, feelings, and behaviour [35, 47]. Whereas the PRT
[38] trial aimed to shift patients’ beliefs about the causes
and threat value of their pain experiences, by refram-
ing pain sensations through a lens of safety, addressing
emotional threats, along with gradual exposure to feared
movements. PRT also incorporated pain neuro-biology
education and aimed to consistently reinforce the same
message throughout treatment [38].

Patient-Practitioner Relationship

Seven studies involved the direct modulation of the
patient-practitioner relationship [35, 37, 41, 42, 44, 47,
49], whilst two observational cohorts [52, 53] measured
aspects of the pre-existing dyadic relationship rather
than purposefully altering it. These interventions are
sub-categorised as follows: (2.1.) therapeutic alliance
(TA:- creating asense of collaboration, warmth, and sup-
port viatechnical skill, communicative competence, and
reflective capacity) [35, 37, 44, 47, 53]; (2.2.) improved
communication skills [41, 52]; and (2.3.) additional
therapeutic interactions (i.e., extra attention/time) [42,
49]. There is some preliminary evidence (2 RCTs [35,
37], 1 CCT [47]; n=413) that enhancing TA resulted in
improved clinical outcomes from baseline, but there is an
inconsistency since one study found no between-group
differences after attempting to emphasise TA during two
educational sessions [44]. The authors noted it was pos-
sible their attempts to improve TA failed, or perhaps a
high level of TA was present after first contact with the
patient regardless of group allocation [44]. Notably, these
interventions all involved multiple components of care:
physical (active treatments), cognitive (patient’s beliefs),
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and interpersonal (TA)—consequently, the impact of
TA alone remains unclear. Only two of eight studies
examined the role of the patient-practitioner relation-
ship alone—both observational cohorts (n=928). These
indicated positive communication/relationship pre-
dicted improved pain intensity and physical functioning
in patients with cLBP [52, 53]. Below is an overview of
the different strategies used to influence the patient-prac-
titioner relationship and the corresponding results are
summarised in Table 5.

Therapeutic Alliance (TA) Two interventions using
Motivational Interviewing (MI) [35, 47] supported the
development of TA by cultivating a sense of mutual col-
laboration between patients and practitioners using
empathy and active listening. Although MI aims to
facilitate a change in patient’s beliefs, the technique also
involves fostering TA between the patient and practi-
tioner by: (i) expressing accurate empathy, (ii) develop-
ing discrepancy, (iii) avoiding argumentation, and (iv)
supporting patient’s self-efficacy. In a three-armed RCT
[44], one group received an educational intervention with
an emphasis on improving empathy and TA by provid-
ing a warm and caring reception, showing interest in the
patient, and demonstrating interest in their complaint. In
another RCT comparing enhanced versus limited TA [37],
patients received enhanced TA through extra time to con-
vey empathy, warmth, encouragement, and support. Irre-
spective of electrotherapy condition (active or sham), the
enhanced TA patients had significantly larger improve-
ments in pain intensity after a single session. Likewise, in
an observational cohort, higher TA ratings at the end of
the second treatment session were associated with signifi-
cant decreases in both pain and disability outcomes [53].

Improved Communication Skills The focus of the CON-
NECT trial was improving the patient-practitioner rela-
tionship via enhanced communication skills based on
self-determination theory [41]. The intention was to facil-
itate the development of patient’s autonomy (i.e., feeling
free to engage in activity), competence/self-efficacy (i.e.,
feeling effective or capable), and relatedness (i.e., feel-
ing connected to and cared for by others) using the 5A
framework. Eight hours of training positively influenced
these physiotherapists’ communication skills, but inde-
pendent observers rated their support below ideal (i.e.,
M =4.57 using a 7-point rating scale) [41]. In an observa-
tional cohort study measuring various aspects the patient-
practitioner relationship (i.e., trust, communication skills,
and satisfaction with information received and expression
of empathy), higher ratings on patient-practitioner vari-
ables were associated with improved pain and disability
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outcomes but inter-individual differences' were apparent
[52].

Additional  Therapeutic  Interactions  (Attention/
Time) Two studies involved variations in time spent
with the practitioner [42, 49]. In both studies the exercise
classes were group-based, so it is unclear how much extra
attention each patient received and whether there was
continuity of care (i.e., same practitioner every class).

Treatment Characteristics

Seven RCTs involved a variation in the treatment char-
acteristics either in terms of the absence or presence of
the stimulus/cue/treatment condition [35, 37, 39, 40, 43,
45, 46]. Of these, five reported significant improvements
in pain intensity following treatment (n =409) [35, 37, 39,
40, 45, 46], whilst five of six reported significant improve-
ments in physical functioning (n=2344) [35, 40, 43, 45,
46]. These studies involved administering sham/dummy
treatments [35, 37], classical conditioning to manipu-
late pain perceptions [45, 46], or the presence/absence
of visual or physical cues to denote pain-relieving treat-
ment properties [39, 40, 43, 45, 46]. For example, during
the application of a sham “opioid” infusion, the patch was
labelled as “Taroxin — hydromorphone, 1 mL=10 mg” so
patients believed it was a potent analgesic, they could see
its application using mirrors, and also felt a damp sensa-
tion where applied [46]. Active treatments (namely IFC:
interferential current therapy and MET: Motivational
Enhancement Treatment), the presence of a medicalised
symbolic cue (specifically an inert solution/infusion/cap-
sules) or classical conditioning had a positive impact on
both pain and physical functioning in patients with cLBP,
suggesting there is consistent evidence relating to vary-
ing the treatment characteristics. However, none of these
studies manipulated the treatment characteristics alone,
since all these interventions involved more than one CF.

Therapeutic setting/environment

Only one study involved the manipulation of the thera-
peutic setting [49]. The principal difference between the
two non-randomised groups were: one received weekly
supervision from a physical therapist at the rehabilita-
tion site, the other used an exercise booklet at home.
All patients experienced improved clinical outcomes
following the intervention but there were no significant

! For instance, some patients had lower improvements if the practitioner was
perceived to have communicated in a patient-centred manner and involved
them in treatment decisions. These patients also tended to rate their satis-
faction and trust in their practitioner lower too, suggesting patient-centred
communication ought to consider patient’s particular preferences (e.g., col-
laborative versus authoritative) or possibly their characteristics.
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between-group differences. This study had the lowest
quality assessment grade (‘Fair’) across the studies but
was adequately powered despite its small sample size
(n=130).

Practitioner’s beliefs and characteristics

None of the included studies modified practitioner
beliefs or characteristics as a means of eliciting placebo
analgesia in patients with cLBP.

Discussion

Summary of findings

Therapeutic encounters consist of multiple elements, the
most obvious of which is an assumed specific treatment.
These elements during clinical encounters, perceived as
non-specific or implicit in nature—and referred to as
CFs—may have important impacts on the modulation of
pain and disability [11, 12]. The findings from this review
suggest preliminary evidence for CFs adjunctive role and
adds three unique contributions to the complex phenom-
enon of cLBP treatment.

Firstly, most patients with cLBP experienced improved
clinical outcomes regardless of treatment arm. Overall,
patients in the CF-manipulation arm(s) tended to dem-
onstrate larger symptom improvements from baseline,
even if the between-group differences were non-signifi-
cant. There is initial evidence indicating CF-interventions
appear, to some extent, comparable or equivalent to usual
care/active treatments. CFs appear to be influencing both
pain intensity and physical functioning outcomes over
time in patients with cLBP. Since nearly all the included
studies involved active treatments/comparison groups,
and only two employed a no treatment/natural history
group [44, 46], it is difficult to discern the precise level of
impact of CFs on these outcomes compared to other con-
founders such as regression towards the mean. Pragmatic
research designs were used as studies occurred in every-
day rehabilitation settings, but findings may have differed
if more of the studies included a waiting-list control. Of
the two studies which included a no treatment condition,
one was brief (8-days) [46], whilst the other only reported
significant post-treatment between-group differences for
one of the two disability measures (PSFS but not the ODI)
[44]. In a series of neuroimaging studies, preliminary evi-
dence suggested inactive pills successfully induced pla-
cebo analgesia that could not be explained by regression
towards the mean, natural history, or mere exposure to
the study [59]. To better disentangle effects underpinned
by CFs, specific treatments, and natural history or regres-
sion to the mean, future studies might consider at least
three comparison groups, including a waiting-list con-
trol (with the option of treatment at a later date), or fac-
torial designs with a no treatment condition as this will
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enable a direct comparative view of the magnitude of any
observed effects [60, 61].

Secondly, there is consistent evidence to indicate CF-
manipulations may augment usual care treatment in
rehabilitation settings in patients with cLBP. In stud-
ies with at least two comparison groups [35-49], half
reported significant improvements in pain intensity, in
favour of the CF-interventions [36—40, 42, 45, 46]. Nota-
ble CFs influencing pain intensity outcomes included
(a) patient-centred education to address misinformed,
unhelpful, or maladaptive cLBP or pain-related beliefs
(i.e., illness representations); (b) verbal suggestions to
influence patient’s symptom change beliefs (ie., treat-
ment expectations); (c) visual or physical cues (i.e., treat-
ment characteristics) to connote pain-relieving treatment
properties (i.e., treatment expectations); and (d) positive
or patient-centred communication to promote the thera-
peutic alliance (i.e., patient-practitioner relationship).

Similarly, half the studies demonstrated signifi-
cant improvements in favour of the CF-manipulation
arm(s) for physical functioning outcomes [36, 38-40,
44-46). The same CFs were apparent, with a few varia-
tions regarding the patient-practitioner relationship. For
instance, facilitating TA via reassurance was only signifi-
cant at 12-months’ follow-up, not post-treatment [47],
and female patients were more responsive to an inter-
vention enhancing communication and TA than males
[41]. This review found the strongest evidence relates to
patient’s expectations/beliefs. When reported, the mag-
nitude of effects was generally medium to large, sug-
gesting these CFs had a meaningful impact on clinical
outcomes despite their heterogeneity. The findings were
less consistent for the patient-practitioner relationship;
although enhancing TA appears to be influential, the best
approach for achieving an improved working relation-
ship may require further training, such as motivational
interviewing.

Treatment expectation shapes the patient’s pain expe-
rience [62—64] which is a recognised prognostic factor
in MSK pain [65-67]. A patient’s prior treatment expe-
riences and preferences can also affect the outcome
[68] and alter the magnitude of the response in MSK
rehabilitation [69]. General expectations for pain relief
influence pain and physical functioning in patients with
LBP [70, 71] and neck pain [72] as well as practitioner-
rated outcome expectancies [73, 74]. Ignoring patients’
preferences, expectations, or prior experiences can
negatively influence outcomes [75]. A meta-analysis
involving interventions which aimed to induce expec-
tation, using verbal suggestion, conditioning, or men-
tal imagery on patient’s pain indicated the effects on
chronic pain were small [64]. It suggested that combin-
ing different forms of expectations and more extensive
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interventions that addressed the patient’s expectations
might enhance these effects which is consistent with
the findings from this review.

The patient-practitioner relationship also positively
influences outcomes like pain, physical functioning [73,
74], patient satisfaction, and strengthens the therapeutic
alliance [76]. Empathy and expectation are notable fea-
tures for reducing pain [77]. Both therapeutic alliance
and practitioner-rated expectations of how each patient
will respond to treatment were the strongest predictors
of back-related disability in a prospective cohort study in
a rehabilitation setting [74]. These effects were however
mediated by improved patient self-efficacy in pain cop-
ing, perceiving back pain as less threatening, along with
a reduction in psychosocial distress [74]. Similarly, a sys-
tematic review examining patient-practitioner commu-
nication found that increasing practitioner empathy and
encouraging positive patient expectations had small but
significant effects on acute pain [78]. Although heteroge-
neity between interventions made it difficult to pinpoint
the effective elements. A variety of communication skills
such as active listening, paraphrasing, language reciproc-
ity, verbal encouragement, humour, and empathy have
been shown to influence treatment outcomes [69, 75, 79,
80]. In this review, intensive training (e.g., CFT) seems
to have had a stronger influence on patient outcomes
compared to shorter training. The reason being that
specialised psychosocial competences are not typically
incorporated into undergraduate training programmes. It
is suggested that the influence of the early acquisition of
these skills is investigated in future.

Lastly, it is possible that modifying more than one CF
may be more impactful on patients’ clinical outcomes.
This review found consistent evidence relating to the
treatment characteristics; but all seven RCTs involved
more than one CF. It is therefore challenging to ascertain
which CFs may have influenced overall clinical improve-
ments and may be complicated by any synergistic action
between CFs. The quality assessment highlighted that
these innovative approaches may not have direct clini-
cal utility, and there is considerable debate concerning
the ethical application of ‘placebos’ which is intrinsically
linked to definitional ambiguities [81] and their perceived
illegitimacy historically [82]. For instance, the three OLP
trials included in this review reported differing out-
comes. The administration approaches were similar, but
not identical, suggesting future studies might investigate
patients’ experiences to understand how these cues are
perceived and which are essential elements for reliably
inducing placebo analgesia using OLP. In a study using
an inert cream, placebo analgesia clearly increased in a
“dose”-dependent manner, mediated by the anticipated
level of pain-relief (i.e., corresponding to the degree of
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conditioned expectation) [83]. The authors [83] explained
placebo analgesia as:

a dynamic product of interactions among expecta-
tions, physiological arousal, and somatic percep-
tion. Over time, the individual in pain inevitably
evaluates how well his expectation of relief com-
ports with reality, and this comparison can influence
future expectation. Past success in decreasing pain
increases the expectation that future relief is possi-
ble, while past failure suppresses the expectation of
future success.

This illustrates the complex interplay between all five
CFs; none are static states, rather dynamic, fluid syner-
gies. Patients are continually interpreting and being influ-
enced by co-occurring internal and external contexts and
cues, including interpersonal interactions during health
encounters, through the lens of their prior experiences,
to anticipate if symptom change can be expected [11, 12].
It seems explicitly inducing placebo analgesia is informed
by the cogency and consistency between the CFs (i.e.,
creating a credible and coherent ‘story’) to evoke this
innate biological response. Modifying more than one CF
may be more impactful on patients’ outcomes, namely:
attempting to create coherence between illness represen-
tations and treatment expectations whilst ensuring con-
sistency between treatment characteristics and treatment
expectations; along with cultivating the patient-practi-
tioner relationship.

In this sense, practitioners could be viewed as the
“sugar pill” What appears to be an important therapeu-
tic process is the manner in which a practitioner inter-
acts with their patient, such as expressing empathy and
warmth, to facilitate the development of TA or a work-
ing relationship which might then enable practitioners
to address misinformed or unhelpful cLBP illness beliefs
negatively influencing patient’s cognitions and behaviour
(e.g., vicious cycle of pain, fear-avoidance, catastrophis-
ing). Furthermore, practitioners might simultaneously
aim to influence patient’s treatment expectations regard-
ing symptom improvements through feedback (e.g., vis-
ual, or physical cues and/or verbal suggestions) to explain
how or why the features of the conservative treatment are
suitable or effective for the patient’s cLBP (i.e., to develop
treatment credibility). These two processes may be clini-
cally useful approaches which help explain the role of
important CFs positively influencing pain intensity and
physical functioning outcomes in those with cLBP.

Strengths and limitations

This review used a robust search strategy evaluated
by two experienced librarians. The array of search
terms arising from the plethora of interchangeable
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terminology illustrates the need for an integrated theo-
retical framework [24]. Although Howick’s paper [26]
helps to refine and clarify definitional issues, the cho-
sen CF framework offered a utilitarian approach. It is
plausible the inclusion—exclusion criteria precluded
studies where practitioner’s beliefs/expectations or
characteristics were overtly manipulated. An ineligible
RCT, identified via the search strategy, involving 128
patients with acute, non-specific LBP patients found
that formal or casual attire had no effect on treatment
credibility [84]. Accordingly, the search strategy was
sensitive and specific enough to identify studies which
may have modified this CF, but none were eligible for
inclusion. However, future research should examine the
crucial role of practitioner’s beliefs/expectations and
characteristics (see [85]). Most of the included studies
were not specifically designed as CF-interventions but
focusing on everyday treatment settings may enable
the findings to be adapted for clinical use. The included
studies utilised complex interventions, with multiple
components, and modified one or more CFs making it
difficult to separate out the precise influence of a spe-
cific CF (see [86] for a discussion).

This review may not be all-encompassing; grey litera-
ture, retrospective cohorts, and secondary analyses were
excluded. There is potential bias as a single reviewer con-
ducted the screening, data extraction, and quality assess-
ment but a sample of the of potentially eligible full-text
articles were independently cross-checked by the entire
review team. Since the included studies were fairly het-
erogeneous, it may have been worthwhile using sev-
eral quality assessment tools rather than modifying the
scoring criteria. Overall, only one study was graded as
‘Fair’ but since eligible studies were published between
2009 and 2022, current reporting standards in conjunc-
tion with research checklists/guidelines may have influ-
enced the quality of studies included. Key issues affecting
quality related to statistical power and generalizability.
Cumulative low scoring on item 11 (external validity)
implies that these findings are not necessarily generalis-
able since both men and older patients are likely under-
represented. These studies were also generally clustered
in the Northern hemisphere and may overrepresent
patients from developed or higher income countries.
Similarly, studies scoring ‘0’ regarding the representa-
tiveness of the staff, facilities, intervention, and setting
(item 13) used novel, bespoke, or innovative approaches
to care. Although this is not necessarily problematical, it
suggests that specific interventions may not have imme-
diate practical utility, nor be directly transferable to other
rehabilitation settings without appropriate modification.
Consequently, these findings are promising, but require
judicious interpretation.
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Conclusion

In conclusion, this systematic review has demonstrated
preliminary evidence to indicate explicitly leveraging
CFs augments conservative cLBP treatment. It identified
CFs reducing pain intensity and improving physical func-
tioning outcomes and extracted specific strategies with
prospective clinical utility. The heterogeneity of inter-
ventions suggests modifying more than one CF may be
more impactful. In essence, the practitioner’s therapeutic
potency lies in their capacity to simultaneously provide
physical, cognitive, and emotional care to influence the
patient’s mindset and consequently their physiology.
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