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Abstract

Background Primary care providers consider the identification of patient subgroups as a high research priority.
Unfortunately, evidence to support the benefit of treatments targeting subgroups of patients with NSLBP remains
inconsistent. Specifically, little is known about baseline individual patient characteristics associated with optimal
clinical improvement from manual therapy. This systematic review aims to identify baseline individual factors (BIFs),
including patient characteristics, self-reported questionnaires, clinical examination, and ancillary test factors associ-
ated with clinical improvement (or lack of) among adult patients with Non-Specific Low Back Pain (NSLBP) follow-
ing manual therapy.

Methods A systematic review of published evidence in Medline, Embase, Cochrane, Index To Chiropractic Litera-
ture, and CINAHL was conducted until April 2024. Studies included participants aged 18 years and over with NSLBP
and without radiculopathy. Participants received manual therapies, including musculoskeletal manipulation/mobiliza-
tion (spinal and extremities) and soft tissue therapy. We excluded mechanically assisted manipulations and interven-
tions mainly involving exercise, education, and/or advice. Two independent assessors screened studies for inclusion,
extracted data, and assessed risks of bias using the Quality In Prognosis Studies (QUIPS) Tools. A qualitative synthesis
of findings was undertaken. BIFs were synthesized according to patient-reported outcomes measure domains: 1) pain
intensity measures, 2) disability measures, 3) global perceived effect, and 4) other factors (e.g,, satisfaction with care,
total number of visits).

Results Data from 19 studies (reported in 21 articles) involving 4,689 participants were analyzed. Twelve studies
reported pain intensity, 18 reported disability outcomes, and 4 reported patient’s global perceived effect. Over 70%
of the included studies had a high risk of confounding bias.

Included studies explored the potential association between clinical outcomes and 172 BIFs. BIFs were categorized
into patient characteristics (n=40), self-reported questionnaire (n=31), clinical examination (n=82), and ancillary tests
(n=20). Fourteen multivariate models explored the association with clinical improvement, and four others investi-
gated the association with non-improvement. Findings were inconsistent across studies.
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effect modifiers.
Trial registration CRD42019131416.

Conclusion Using BIFs in clinical practice to predict clinical outcomes following manual therapy treatment appears
to be premature. Future studies should aim to replicate the results and differentiate prognostic factors from treatment

Keywords Low back pain, Musculoskeletal manipulations, Systematic review, Clinical outcomes, Population
characteristics, Physical examination, Surveys and questionnaires, Prognosis factors, Treatment effect modifier

Introduction

In 2019, low back pain represented the leading cause of
years lived with disability among all age groups and was
one of the top ten causes of disability-adjusted life-year
[1]. Most cases of low back pain are classified as non-spe-
cific (NSLBP) [2, 3]. Several contributors influence both
individuals’ pain experiences and disabilities associated
with NSLBP, including biopsychosocial factors, genetic
factors, comorbidities, and pain-processing mechanisms
[2].

Despite the availability of high-quality clinical prac-
tice guidelines supporting multimodal management for
NSLBP, many patients do not receive optimal care [4-7].
While previous research emphasized identifying sub-
groups of patients who may benefit from specific inter-
ventions [8], recent consensus has shifted. According
to Dionne et al. (2022) [9], although stratification and
personalized care remain relevant, the identification of
patient subgroups is no longer considered a top research
priority. Instead, the focus has moved toward improving
self-care strategies and stimulating self-reliance or identi-
fying the best strategies for treating LBP. In this context,
understanding which baseline individual factors predict
outcomes following manual therapy appears essential to
advancing therapeutic decision-making and the develop-
ment of individualized treatment strategies.

Moderators of a favorable response from care delivered
by manual therapists (e.g., manipulation, exercise, cog-
nitive behavioral therapy, and acupuncture) to NSLBP
patients include younger age, having a sedentary occu-
pation, a higher pain intensity at baseline, a greater posi-
tive expectation from care, and having completed over
ten years of schooling [10]. In contrast, users of narcotic
medication may benefit less from manual therapy [10]. A
recent meta-analysis by de Zoete et al. [11] also showed
that spinal manipulative therapy is more effective for
patients with recent onset low back pain (< 1 year) com-
pared to other therapies. In addition, a review by Vidal
et al. (2024) identified over 200 prediction models devel-
oped to estimate outcomes in patients with LBP receiving
conservative treatment, including manual therapy [12].
While a few models demonstrated acceptable discrimi-
nation and calibration, the overall risk of bias was high,
primarily due to inadequate variable selection strategies

and insufficient reporting of performance metrics. Con-
sequently, the authors concluded that existing models are
not yet recommended for clinical decision-making and
emphasized the need to prioritize external validation of
promising models over the development of new ones.
Although these reviews explored treatment effect
modifiers and prediction models, no systematic review
of the literature has comprehensively explored Baseline
Individual Factors (BIF) associated (i.e., prognostic factor
and treatment effect modifiers) with response to manual
therapy treatment only (i.e, manipulation, mobiliza-
tion, and soft tissue techniques) in people with NSLBP.
According to Hayden et al, in the framework to deter-
mine prognostic factors, three consecutive phases should
be considered [13]: i) an exploration phase, ii) a confir-
mation phase, and iii) an understanding phase. The first
step to be able to identify a treatment-based subgroup is
to explore baseline factors associated with a favorable or
unfavorable clinical response [14, 15]. These factors may
be prognostic factors, defined as factors that can predict
the course of a specific condition over time, or treatment
effect modifiers that can predict treatment response [16].

Aim

This study aimed to determine if baseline individual fac-
tors, including patient characteristics, self-reported ques-
tionnaires, clinical examination, and ancillary tests, are
associated with clinical improvement (or lack of) among
adult patients with NSLBP following manual therapy.

Methods

This systematic review was reported following the Pre-
ferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) 2020 Statement [17]. The review
protocol was registered with the International Prospec-
tive Register of Systematic Reviews (PROSPERO) on
August 7, 2019 — CRD42019131416.

Eligibility criteria

Inclusion criteria followed the Participants, Exposure,
Comparator, and Outcomes (PECO) framework [18], and
study design, intervention, and language.
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Participants

Adults (> 18 years) with NSLBP without radiculopathy.
Studies had to specify that people with radiculopathy
were excluded.

Exposure

BIFs included patient characteristics (e.g., demographics,
socioeconomic status, education), self-reported ques-
tionnaires (e.g., disability, pain, quality of life, return to
work), clinical examination (e.g., tests), and ancillary test
factors such as multifidus activation or stiffness. In this
review, the term ‘baseline individual factor(s)’ refers to
both possible prognostic factors (defined as factors pre-
dictive of patient outcomes) and treatment effect modi-
fiers (defined as factors predictive of treatment effects)
[16].

Comparators
We included dichotomic variables as defined by the
study authors (e.g., female vs. male; Visual Analogue
Scale (VAS) >2/10 vs. VAS <2/10) and continuous vari-
ables used to estimate the dose—effect of the potential
association.

Outcomes
All relevant clinical outcomes, including pain, disability,
and global perceived effect, were eligible for inclusion.

Interventions

Interventions with a focus on manual therapy alone
(including musculoskeletal manipulation, mobilization,
and soft tissue therapy) or in combination with other
conservative therapies. Manual therapy is commonly
delivered by physiotherapists, osteopaths, chiropractors,
massage therapists, and occasionally occupational thera-
pists [19] to manage NSLBP [5]. Manual therapy can be
defined as “the use of hands-on technique with therapeu-
tic intent” [20] and includes a range of techniques such
as manual traction, manipulation, mobilization, and soft
tissue techniques, used alone or a combination of these.

Design

Cohort studies (prospective or retrospective), rand-
omized controlled trials, secondary analysis of rand-
omized controlled trials, or systematic reviews.

Language
Studies published in the English or French languages.

We excluded cross-sectional studies, editorials, letters,
and commentaries. We also excluded studies on specific
spinal pathologies (e.g., vertebral fracture, malignancy,
spinal infection, axial spondylarthritis, cauda equina
syndrome) and conditions known to cause LBP (e.g.,
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pregnancy-related LBP). Mechanically assisted manipula-
tions were excluded, as they were not performed directly
by the therapist’s hand. Interventions involving mainly
exercise, education, and/or advice were also excluded.

Information sources

Five electronic databases were systematically searched
from inception to June 2019, including Medline, Embase,
Cochrane Central Register of Controlled Trials, Index To
Chiropractic Literature (ICL), and CINAHL. We updated
the search on April 24, 2024.

Search strategy

The search strategy was developed in MEDLINE in con-
sultation with a health sciences librarian, adapted for the
other databases, and reviewed by a second librarian using
the Peer Review of Electronic Search Strategies (PRESS)
Checklist [21, 22]. Search terms consisted of subject
headings specific to each database (e.g., MeSH in Pub-
Med) and free text words relevant to manual therapy, low
back pain, outcome and BIFs related to patient character-
istics, self-reported questionnaires, clinical examination,
and ancillary tests (Additional Table S1).

Selection process

All citations identified by the search were exported
into EndNote, and automatization tools and reviewers
removed duplicates. In two phases, two independent
reviewers (GB-AL) screened articles using a standard-
ized pre-piloted Excel spreadsheet. In Phase 1, pairs of
reviewers independently screened titles and abstracts for
possibly relevant citations based on the eligibility crite-
ria. In phase 2, four pairs of reviewers (GB-AL, GB-MP,
GB-GG, GB-AD) applied the same eligibility criteria for
full-text articles. Any disagreement was resolved by dis-
cussion, and a third reviewer was involved if a consensus
could not be reached. Study authors were contacted if the
information about the participants or the treatments was
unclear.

Study risk of bias assessment

The same four pairs of reviewers independently applied
the QUiality In Prognosis Studies tool (QUIPS) [23] rec-
ommended by the Cochrane Prognosis Methods Group
to assess the risk of bias in prognosis studies. The QUIPS
tool is composed of six main domains that should be crit-
ically appraised: (1) study participation, (2) study attri-
tion, (3) prognostic factor measurement, (4) outcome
measurement, (5) study confounding, and (6) statistical
analysis and reporting. An initial pilot screening of two
non-included papers was used to prepare the reviewers
for using QUIPS. To determine the risk of bias for each
sub-item and item, we proceeded according to Grooten
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et al’s proposed framework in rehabilitation domain [24].
Original articles describing the protocol or the primary
studies were consulted for secondary analyses of RCTs or
cohorts.

Data extraction, management and analysis

The lead author (GB) extracted data from the included
articles and constructed evidence tables. A second
reviewer (AL) independently checked the extracted data.
Any disagreements were resolved through discussion and
a third reviewer if needed.

Extracted information included general study charac-
teristics (first author, year of publication, geographical
location, study design, and statistical approach), sample
size, age, intervention (treatment modality and therapist),
outcome measures for pain, disability, global perceived
effect, and others. We extracted unadjusted and adjusted
estimates for each variable (RRs, ORs, Coefficient
Value, Student’s t-test) and for each model (stepwise
logistic regression, positive likelihood ratio, backward
stepwise logistic regression modeling, stepwise hierar-
chical linear regression, multivariable logistic regression,
linear mixed-effects regression models), and measures of
precision (confidence intervals, p-values, standard devia-
tions, standard errors). We contacted the authors of the
studies if any information or data was missing.

All BIF-associated and all clinical outcomes were
extracted from studies. No time restrictions were
retained.

Data synthesis

A qualitative synthesis of findings was carried out follow-
ing Synthesis Without Meta-analysis (SWiM) recommen-
dations [25]. Each BIFs (i.e., possible prognostic factors
and treatment effect modifiers) was synthesized accord-
ing to four patient-reported outcome measures (PROMs)
domains: 1) pain intensity; 2) disability; 3) Global per-
ceived effect (questionnaires related to the patient’s per-
ception such as Global Perceived Effect (GPE)); and 4)
others (questionnaires related to other domains not cov-
ered in the above domains such as number of visits, or
Fear Avoidance Belief Questionnaire (FABQ)).

We also report eligible studies according to the phases
described by Hayden et al. [13]: i) an exploration phase
to provide hypothesis-generating evidence by measur-
ing the existence of a relationship between potential(s)
factor(s) and the clinical outcome. ii) A confirmation
phase testing independent associations and providing evi-
dence supporting a prognostic factor’s independent effect
by measuring the strength of the prognostic relationship
between a factor and a given clinical outcome while con-
trolling for alternative explanations. iii) An understand-
ing phase to better understand prognostic pathways
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and provide evidence supporting the prognostic factor’s
mechanism(s) of action on the outcome by examining the
role of each prognostic factor and the process by which it
impacts a given clinical outcome.

If we observed a significant association in both uni-
variate and multivariate analyses, we only reported the
result from the multivariate analysis. We did not perform
a meta-analysis due to the heterogeneity of scientifically
admissible studies.

All studies meeting the inclusion criteria were included
in the synthesis and were summarized according to
PROMs domains as described above. No data conversion
was performed.

Protocol deviations from PROSPERO registration

We elected to use the QUIPS tool designed to assess
the risk of bias in prognostic studies instead of the
AMSTAR-2 and SIGN checklists conceived for various
types of reviews.

Results

Study selection

Our search yielded 17,107 citations, with two additional
citations found by citation tracking. Of those, 4437 dupli-
cates were removed, leaving 12,672 citations screened
for title and abstract (Phase I) and 258 full text reviews
(Phase II). Nineteen studies reported in 21 articles were
critically appraised and included in the qualitative analy-
sis [26-46] (Fig. 1).

Study characteristics

We included 13 secondary analyses of Randomized Con-
trolled Trials (RCT) [29, 30, 33-39, 42, 43, 45, 46], six
reports of cohort studies [26-28, 32, 41, 44], one non-
randomized controlled study [40] and one retrospective
study outcome-based analysis [31]. 4,689 participants
were included, with drop-out rates reported across stud-
ies ranging from 0% to 25.4%. The participants’ ages
ranged between 18 and 81 years old; two reports did not
specify the age of the participants [31, 34]. All included
articles were published in English between 2000 and
2021. Studies originated from USA (n =13) [26-30, 36—
42, 46)], Canada (n= 2) [31, 43], Australia (z= 1) [35],
Denmark (n= 1) [45], Italy (n= 1) [34], Netherlands (n=
1) [44], UK (n= 1) [33], and Switzerland (n= 1) [32].
Eight studies had a follow-up time of less than one month
[26, 27, 29, 41, 43, 45], seven between one and three
months [28, 30, 32, 33, 35, 42, 44, 46], three had a follow-
up between six months and one year [31, 34, 36], and
three studies followed participants to discharge [37-39].
In two studies [37, 39], patients were discharged once the
clinician felt the patient had met their maximal improve-
ment within the current treatment program. There were
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Fig. 1 Flow diagram

no restrictions on total visits for each patient enrolled in
this trial. Discharge was not specified in one other study
[38].

Twenty of the 21 reports related to phase 1 explana-
tory information [26—40, 42—46], and one report related
to phase 3 understanding and testing of the prognostic
pathway [41].

Most included studies (m= 18) focused on clinical
change measuring disability using self-reported question-
naires, while less than 25% (n= 5) focused on the over-
all perception of perceived change. For Patient Reported
Outcomes Measures (PROMS), 12 studies reported
results on pain intensity using a VAS (n= 5) [29-31,
35, 42] or a Numerical Pain Rating Scale (NPRS, n= 7)
[32, 36, 37, 39, 44—46]. Eighteen studies reported results
on disability using the Oswestry disability index (ODI,
n= 8) [26, 27, 31, 37, 39, 41, 43, 45], the modified ODI
(mODI, n= 1) [40], Roland Morris disability question-
naire (RMDQ, n= 7) [28, 33-36, 42, 46], Bournemouth
questionnaire (BQ, n= 1) [32], Pain Disability Inven-
tory (PDI, n= 1) [44] and the Patient Specific Functional
Scale (PSES, n= 1) [35]. Four studies reported patients’
global perceived effect outcomes, two measured by per-
ception of extent of recovery [37, 39], one by global per-
ceived effect [35], and one by mODI/NPRS/GRoC score

[38]. Studies also report other outcome measures using
the work subscale of fear-avoidance beliefs questionnaire
[37], short form 36 health survey general (SF36) [42], Sat-
isfaction with back care using a five-point Likert scale
[42], use of co-treatment [42], the number of lost work-
days because of LBP [42], days in care [37] and total visits
and days in care [37]. Key characteristics of the studies
are described in Table 1.

Risk of bias in studies
The risk of bias assessment for each study is reported in
Table 2 and Fig. 2.

Figure 2 reports the overall risk of bias assessment for
each of the six domains across all included studies. Over
90% of the studies had a low to moderate risk of bias for
study participation, study attrition, prognostic factor
measurement, outcome measurement, statistical analy-
sis, and reporting. In contrast, over 70% of the included
studies had a high risk of bias for study confounding.

Results of individual studies

In total, 172 BIFs were studied, of which 41 related to
patient characteristics, 31 to the self-reported question-
naires, 82 to the clinical examination, and 18 to the ancil-
lary tests category. See Additional Table S2.
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Table 2 Risk of bias assessment of included studies
Author (Year—Country) Study Study Prognostic factor Outcome Study Statistical
participation  attrition = measurement measurement  confounding  analysis and
reporting
Annen M. (2018—Switzerland) [32] M L L L H L
Burns S. (2018—USA) [38] M M M M H L
Cecchi F. (2012—Tltaly) [34] L M L L H L
Cook C. (2013—USA) [39] M M M M H L
Donaldson M. (2013—USA) [37] M M M M H M
Ferreira M. (2009—Australia) [35] M M M L H L
FlynnT. (2002—USA) [26] M M M M H L
Fritz J. (2004—USA) [27] M L M M H L
Fritz J. 2011—USA) [41] M M L L M M
Goldstein. (2002—USA) [36] M H M L M L
Hadizadeh M. (2020—Canada) [43] L L L L M L
Hallegraeff JM. (2020—Netherlands) [44] L M L L M L
Kizhakkeveettil A. (2019—USA) [46] M L L L H L
Licciardone J. (2013—USA) [42 L M M L H L
Licciardone J. (2014—USA) [30] L M H L M L
McMorland. (2000—Canada) [31] H H M L H H
Nim C. (2021—Denmark) [45] M L M L H L
Sheets C. (2012—USA) [29] L M L L H L
Underwood MR. (2007—UK) [33] M M L L H L
Wong A. (2015—USA) [40] M L M L H L
XiaT. (2017—USA) [28] M M M L L L
L Low risk of bias, M Medium risk of bias, H High risk of bias
0 25 50 75 100
study Participation [N m
Study Atrition [N I
Prognostic Factor Measurement [ B

Outcome Measurement

Study Confounding

Statistical Analysis and reporting

= Low risk of bias

Medium risk of bias

B High risk of bias

Fig. 2 Risk of bias graph: review authors’judgments about each risk of bias item presented as percentages across all included studies

Association with an improvement in pain intensity

Twelve studies reported associations between BIFs and
measures of pain intensity [29-32, 35-37, 39, 42, 44—46].
Among these, six studies reported on the patient char-
acteristics category [29-31, 37, 39, 46], four on the self-
reported questionnaires category[29, 30, 36, 39], four on
the clinical examination category [30, 35, 39, 47], and
three on the ancillary tests category [30, 32, 45].

In multivariate analysis, participants who had com-
pleted college education were 3.26 times more likely to
respond favorably to manual therapy at 12 weeks than
participants with lower educational attainment (adjusted

Odds Ratio (aOR): 3.26, 95%CI: 1.72-6.16). Two models
using the same data reported a significant association
with pain score change. The first model showed an asso-
ciation between a positive clinical prediction rule (CPR)
where participants meet at least 4 out of 5 criteria from
a clinical prediction rule reported by Flynn rule [26],
shorter duration of symptoms, lower NPRS score at the
first visit and at least a 2.5-point improvement in NPRS
(Nagelkerke, R?*= 20.2; p< 0.01 [39]). The second model
showed an association between NPRS score at the first
visit, ODI score at the first visit, positive CPR, shorter
duration of symptoms, and NPRS change score (F value/
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X° Value: 57.4; adjusted R*/Pseudo R* 61.9; p< 0.01) [39]
(Table 3).
Inconsistent results were found for ODI baseline
scores, pain ratings, and duration of symptoms.
Non-significant associations (p> 0.05) between BIFs
and an improvement in pain are listed in Additional
Table S2.

Association with non-improvement in pain intensity

Only one study reported results on non-improvement
in pain [44]. This study explored potential associations
between ‘state’ anxiety and ‘trait’ anxiety measured using
the State-Trait Anxiety Inventory (STAI-S—STAI-T) at
baseline (self-reported questionnaires category) and pain
measured using the NPRS at 12 weeks.

The adjusted multivariate regression of ‘state’ and ‘trait’
anxiety showed an increase of 10% in the probability of
having pain scores >3/10 on the NPRS at 12 weeks after
manual therapy, with every unit increase in the score on
the STAI-S (§ =0.08, aOR:1.1 (1.1—1.1), p= 0.00) and the
STAI-T (B =0.05, aOR:1.1 (1.0—1.1), p= 0.01), respec-
tively (Table 3).

Non-significant associations (p> 0.05) between BIFs
and a lack of improvement in pain are listed in Additional
Table S2.

Association with an improvement in disability

Fifteen studies reported associations with disability
improvement outcomes [26, 28, 31-33, 35-37, 39-43,
45, 46], including eight in the patient characteristics cate-
gory [26, 31, 33, 37, 39, 40, 43, 46], seven in the self-reported
questionnaires category [26, 33, 36, 39, 40, 42, 43], four in
the clinical examination category [26, 35, 39, 43] and six in
the ancillary tests category [28, 32, 40, 41, 43, 45].

In multivariate analysis, among the BIFs studied, spi-
nal stiffness based on the palpatory method was associ-
ated with at least 30% improvement from baseline on the
RMDAQ at six weeks, after adjusting for age, sex, educa-
tional level, baseline measures of work status, co-morbid
osteoarthritis, low back pain duration, use of prescription
and non-prescription medication for low back pain, co-
treatment with either active or sham ultrasound therapy
[28]. Spinal stiffness based on the palpatory method was
significantly related to responder status (linear mixed-
effects regression models F1,63 =5.38, p= 0.02, adjust-
ing for sex, age, and body mass index (BMI). The adjusted
mean Newton/millimeter (Standard Error) baseline stiff-
ness of responders (adj. mean: 4.6; SE: 0.2) was less than
that of non-responders (5.3 (0.3)) [28].

Five other models showed an association between BIFs
and disability change scores. The first model, includ-
ing duration of symptoms (< 16 days), FABQ work sub-
scale (< 19 out of 42), lumbar hypomobility, hip internal

(2025) 25:330
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rotation (> 35°), symptoms not distal to the knee was
associated with a minimum improvement of 50% of the
ODI score model (x*= 48.5, df =5, P< 0.001, Nagel-
kerke R%?= 0.67) [26]. The second model included Met
CPR, younger age, and strains and sprains diagnosis
was associated with a minimum improvement of 50%
of the ODI score (Nagelkerke R%?= 23.1, P< 0.01) [39].
The third model, including ODI score on the first visit,
met CPR, symptoms duration, age, strains, and sprains
diagnosis, was associated with linear ODI change score
(Model F value/x* Value: 20.3, Model adjusted R?/Pseudo
R 41.1, p< 0.01) [39]. The fourth model, including Age,
Sex (male), BMI, Met CPR, initial terminal stiffness (and
Immediate change in global stiffness), was associated
with improvement of ODI (Adjusted R* 0.21; Standard-
ized B: —0.32; p= 0.047) [41]. Finally, the fifth model,
including Height, gender, neck or upper back pain, pain
frequency in the past six months, patient’s expectation of
medication, patient’s expectation of strengthening exer-
cises, the score of STarT Back Screening Tools, extension
status, was associated with an improvement of 30% of the
ODI [43] (Table 3).

Inconsistent results were found in univariate associa-
tion for participants’age, symptoms duration, expecta-
tion/preference which intervention and gender in the
patient characteristics category and for the duration of
symptoms, work subscale of FABQ, the ODI baseline
score, the pain intensity rating, and the pain location dia-
gram (or pain distribution) of the self-reported question-
naires category. Inconsistent results were also found for
the total extension range of motion in the clinical exami-
nation category (Additional Table S2).

Non-significant associations (p >0.05) between BIFs
and an improvement in disability are listed in Additional
Table S2.

Association with a non-improvement of disability

Three studies reported results on disability non-improve-
ment [27, 34, 44]. All studied BIFs in the self-reported
questionnaires category [27, 34, 44], two in patient char-
acteristics category [27, 34], one studied BIFs in the clini-
cal examination category [27], and none studied BIFs in
the ancillary tests category.

Univariate analysis revealed a statistically significant
difference between responders and non-responders
regarding the previous low back pain treatment [34],
with non-responders showing a lower frequency of prior
treatment. When this variable was tested in a multivari-
ate analysis with baseline disability score and age, the
association was not statistically significant.

In multivariate analysis, three models showed a signifi-
cant association between BIFs and lack of improvement.
The first model revealed a significant association between
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a low RMDQ disability score (< 2.5) at baseline and a
non-recovery at one-year follow-up (LR x*>= 15.72; Prob
>x*< 0.001; Pseudo R*= 0.172) [34]. The second model
(including average total hip rotation, duration of symp-
toms, Gaenslen’s sign, hip medial rotation discrepancy,
and any hypomobility in the lumbar spine with manual
spring testing) showed a significant association with
ODI disability change score of < 5 points or less at eight
days (Hosmer—Lemeshow x*= 4.87, p= 0.77, R*= 0.63)
[27]. The third model showed a significant association
between a high anxiety state about the pain reported at
baseline and no disability improvement at 12 weeks, as
measured by a PDI score above 19/70, after adjusting for
pain, pain-related disability, duration, physical workload,
and widespread pain [44] (Table 3).

Inconsistent results were found regarding participants’age
in the patient characteristics category and for the pain dis-
tribution of the self-reported questionnaires category.

Non-significant associations (p >0.05) between BIFs
and a lack of improvement in disability are listed in Addi-
tional Table S2.

Association with an improvement of global perceived
effect

Five studies reported results on global perceived effect
outcomes [35, 37-39, 42], three studied BIFs in the
patient characteristics category [37-39], three studied
BIFs in the self-reported questionnaires category [38, 39,
42], three studied BIFs in the clinical examination cat-
egory [35, 38, 39], and one studied BIFs in the ancillary
tests category [39].

In multivariate analysis, three models showed an asso-
ciation between BIFs and improved global perceived
effect. The first model (including BMI, concurrent hip
problem, irritability status, and baseline pain rating
<4/10) showed a significant association with improve-
ment in a composite score (needed to score <10% on the
mODI and <2 on the NPRS at discharge and record a
GRoC score > + 4) (R®?= 0.384) [38]. The second model
(Met CPR and irritability) was associated with an extent
of recovery >75% (Nagelkerke R*= 17.5, p< 0.01) [27].
The third model showed an association between met
CPR and extent of recovery (Model F value/x* Value: 6.2,
Model adjusted R?/Pseudo R* 7.1, p < 0.01) [39] (Table 3).

Inconsistent findings were found for LBP irritability
status [48] based on the characteristics that guide classi-
fication (i.e., time and vigor of activity aggravating pain,
severity of pain, and persistence of pain after aggravating
activities are stopped) and BMI in the patient character-
istics category.

Non-significant associations (p >0.05) between BIFs
and an improvement in global perceived effect are listed
in Additional Table S2.
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Association with non-improvement of global perceived
effect

No included studies investigated the association between
BIFs and non-improvement in the global perceived effect
outcome category.

Association with an improvement with other outcomes.
Three studies reported potential associations between
BIFs and other outcomes improvement [37, 39, 42]. Two
of these studies assessed potential association with BIFs
in the patient characteristics category [37, 39]; Two stud-
ies assessed potential association with BIFs in the self-
reported questionnaires category [39, 42], and only one
assessed potential association with BIFs in the clinical
examination and ancillary tests categories [39].

In multivariate analysis, two models showed a signifi-
cant association between BIFs and a decreased number
of total visits. The first model (including met CPR and
diagnosis of strains and sprains) was associated with a
total number of visits <6 (Nagelkerke R*= 15.4, p < 0.01)
[39]. The second model (including met CPR, diagnosis of
strains and sprains, and irritability [48, 49]) was associ-
ated with low number of patient visits (Model F value/x*
Value: 39.5, Model adjusted R?/Pseudo R? 4.4, p< 0.01)
[39] (Table 3).

Inconsistent results were reported for the variable
“preference for the intervention received'of the patient
characteristics category and irritability of the clinical
examination category.

Non-significant associations (p >0.05) between BIFs
and an improvement in the other category are listed in
Additional Table S2.

Association with non-improvement

No included studies investigated the association between
BIFs and non-improvement in the other outcomes
category.

Discussion

To our knowledge, this is the first systematic review to
summarize the available evidence on baseline individual
factors (BIFs) associated with clinical outcomes following
manual therapy interventions in managing NSLBP with-
out radiculopathy.

Across the included studies, several BIFs showed sig-
nificant associations with clinical improvement follow-
ing manual therapy, such as higher educational level,
shorter symptom duration, specific clinical signs (e.g.,
lumbar hypomobility, spinal stiffness, irritability), and
positive treatment expectations. Conversely, psychologi-
cal factors (notably state and trait anxiety), low baseline
disability, and absence of physical impairment (e.g., nor-
mal mobility or reduced stiffness) were associated with
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non-improvement. However, findings were inconsistent
across studies.

Subgrouping strategies for patients with NSLBP have
evolved significantly over the past decades. Earlier efforts,
as described by Kent et al. (2005), frequently attempted
to classify patients according to putative pathoanatomical
sources [50]. To date, clinical prediction rules or stratifi-
cation tools are multicomponent, and include a biopsy-
chosocial approach [51, 52]. A recent systematic review
by Vidal et al. (2025), which identified over 200 prognos-
tic models for conservative care in LBP highlighted meth-
odological flaws (e.g., selection of predictor, intervention
characteristics) and the absence of external validation
[12]. Together, these findings emphasize that although
subgrouping remains conceptually appealing, its clinical
implementation is not yet supported by evidence.

Our findings are consistent with another review, pub-
lished in 2015, reporting that no multivariate models have
been validated for clinical practice subgrouping low back
pain patients [53]. Another approach to sub-grouping is
based on treatment modalities. Bastos and al., in 2022,
in a systematic review and meta-analysis, concluded that
a stratification model using clinical signs and symptoms
as treatment effect modifiers for chronic NSLBP was no
better than the comparison groups without classification.
Nonetheless, they reported that a subgrouping approach
may be helpful for acute cases, sciatica, or stenosis. Still,
the quality of evidence at this time was low, with effect
sizes ranging from small to moderate [54]. Further, a sys-
tematic review by Saragiotto et al. in 2016 concluded that
claims of a subgroup effect are often overstated in pri-
mary studies [55].

Given our results and the complex nature of NSLBP
with multifactorial contributors, it is currently impossible
to identify patients who will respond (or not) to manual
therapy. According to Hayden et al’s framework [13], the
evidence of factors associated with clinical improvement
after manual therapy remains in the exploration phase.
The current review did not identify any article differen-
tiating prognostic factors and treatment effect modifiers.

Furthermore, as emphasized by Maissan et al. (2018),
the assessment of prognostic factors requires a clearly
articulated clinical reasoning process in which the inter-
vention is appropriately matched to a clinically relevant
impairment [56]. When no such impairment is present at
baseline, for example, when the range of motion is within
normal limits, the likelihood of observing a meaningful
treatment effect is inherently limited, which may obscure
the identification of prognostic factors.

Strengths and limitations
There are several strengths to this review. First, the search
strategy was carried out by an independent librarian in
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four electronic databases reviewed by a second librar-
ian using the Peer Review of Electronic Search Strategies
(PRESS) Checklist. Second, in contrast to other review
on this topic [11], we only selected studies that included
NSLBP without radiculopathy. Third, we used a specific
and validated risk-of-bias scoring tool for prognostic
studies (QUIPS) [23].

The main limitation of this review is that it is not pos-
sible to conclude if the BIFs may be considered as pre-
dictors of clinical course or treatment effect modifiers.
Indeed, only randomized clinical trials allow for the con-
clusion of treatment effect modifiers, while prospective/
retrospective cohort studies could be used to determine
prognosis. Further, only articles in English or French
were included, possibly leaving out some relevant studies.
Over 75% of the included studies were classified as high
risk of bias for confounding variables. Indeed, most of
the included studies conducted univariate analyses cor-
responding to an exploration phase. The results of these
univariate analyses should be interpreted cautiously as
any significant association may be due to another non-
explored confounding variable.

We selected interventions with a focus on manual ther-
apy alone or in combination with other therapies such
as advice, ultrasound therapy, and exercises. The inclu-
sion of studies with limited information on intervention
content necessitated discussion and consensus among
the authors. An association between a factor and clini-
cal outcome may be linked to another complementary
therapy. It should also be noted that our review focuses
only on BIFs; thus, not all factors related to the thera-
peutic relationship have been explored. An expert con-
sensus on manual therapies suggests that the therapeutic
relationship may play an important role in the clinical
results of spinal manipulation treatments [57]. However,
our review did not find significant associations between
“patient confidence in the practitioner’, “treatment con-
fidence” and pain or disability outcomes in two included
studies.

Implications of the results for practice
Manual therapy providers should be aware that cur-
rent evidence does not support the classification of
patients for choosing therapeutic tools based on BIFs to
improve clinical outcomes in NSLBP.

Implications of the results for future research

This review highlights the need for well-designed con-
firmatory studies based on factors associated in the
exploratory phase, using a design that can distinguish
prognostic factors from a treatment effect modifier.
To determine if these associations are valid, the fac-
tor should be included in confirmatory phase studies
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according to the Hayden et al. framework in multivariate
models controlling for confounders.

Qualitative studies exploring the therapeutic relation-
ship and patients’expectations would also be beneficial in
identifying factors associated with clinical outcomes fol-
lowing manual therapy to improve tailored care.

Conclusions

The use of patient BIFs in clinical practice to predict
clinical outcomes following manual therapy treatment
appears to be premature at this time. Studies included in
this review were exploratory in nature, and most had a
high risk of confounding bias. Future studies should aim
to differentiate prognostic factors and treatment effect
modifiers.
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