'.) Check for updates

European Journal of Pain E ’ P
European Journal of Pain

| REVIEW ARTICLE CETTED

Exercise Therapy Versus Manual Therapy for the
Management of Pain Intensity, Disability, and
Physical Function in People With Chronic Low Back
Pain: A Systematic Review With Meta-Analysis and
Meta-Regression

Luis Gonzalez-Gomez! (2 | Jose A. Moral-Munoz!? 2 | Abel Rosales-Tristancho® 2 | Alejandro Cuevas-Moreno* 2 |
Melania Cardellat-Gonzédlez* (© | Alvaro-José Rodriguez-Dominguez*

!Department of Nursing and Physiotherapy, University of Cadiz, Cadiz, Spain | 2Biomedical Research and Innovation Institute of Cadiz (INiBICA),
University of Cadiz, Cadiz, Spain | 3Department of Statistics and Operational Research, University of Seville, Seville, Spain | “Department of Health and
Sports, University Pablo de Olavide, Seville, Spain

Correspondence: Jose A. Moral-Munoz (joseantonio.moral@uca.es)
Received: 3 April 2025 | Revised: 10 July 2025 | Accepted: 15 July 2025

Keywords: chronic low back pain | disability | exercise therapy | manual therapy | musculoskeletal pain

ABSTRACT

Background and Objective: Guidelines recommend combining physical and psychological programmes for chronic low back
pain (CLBP); however, exercise therapy (ET) and manual therapy (MT) are often delivered separately. This systematic review
with meta-analysis and meta-regression of randomised controlled trials (RCTs) aimed to compare the efficacy of ET with MT in
terms of pain intensity, disability and physical function in people with CLBP.

Databases and Data Treatment: MEDLINE, Web of Science, PEDro, Cochrane Library and Scopus were searched July-August
2024 for RCTs comparing ET with MT in participants aged 18-54years. Outcomes were extracted for the short-, medium- and
long-term follow-up periods. Risk of bias (RoB 2.0 Cochrane Tool) and certainty of evidence (GRADE) were appraised.
Results: Six RCTs (743 patients) were included. Meta-analyses showed, albeit non-clinically relevant, a significant difference
for long-term in favour of ET for disability (SMD =-0.25, 95% CI [-0.43, —0.07], p=0.007). Meta-regression showed that the
female-male ratio, treatment duration and mean age explain variability in pain intensity and disability.

Conclusions: ET had a small beneficial effect on long-term disability in people with CLBP. Nevertheless, evidence does not pro-
vide conclusive differences between both the treatments overall, influenced by heterogeneity and the number of studies included.
Biopsychosocial factors may moderate the differences in outcomes. The GRADE assessment revealed very low certainty across
all outcomes, highlighting the lack of high-quality research.

Significance Statement: ET may offer small long-term benefits over MT for disability in people with CLBP. Differences seem
to be influenced by sex, age and treatment duration. The choice of ET over MT, or vice versa, as a stand-alone treatment does not
appear to be supported by current evidence.
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1 | Introduction

Low back pain (LBP) is a condition with a point prevalence of ap-
proximately 12% (Manchikanti et al. 2014), affecting 70%-90%
of the general population at some time in their lives (Soriano
et al. 2018) and tends to chronification and disability in 2%-48%
(Meucci et al. 2015). According to data from the 2017 National
Health Survey, the prevalence of LBP in Spain is 22% (Duefias
et al. 2020), and chronic low back pain (CLBP) is more frequent
in women with low socioeconomic status and low physical activ-
ity (Moreno-Ligero et al. 2023). The occupational and personal
burden of CLBP requires awareness of the available treatments
for its management.

Concerning treatment, the National Institute for Health and
Care Excellence (NICE) (NICE 2020) on LBP and sciatica ad-
vises referring patients to combined physical and psychological
programs (CPPP) that encompass supervised exercise therapy
(ET), cognitive-behavioural techniques, self-management ed-
ucation and training in work-related activities. Likewise, the
National Low Back and Radicular Pain Pathway (NICE 2017)
designates CPPP as a core treatment. Nevertheless, ET and man-
ual therapy (MT) are often used unimodally for the manage-
ment of CLBP, sometimes because of a lack of time or resources,
or insufficient academic training in CPPP (Etheridge et al. 2022;
Moniz et al. 2024).

Therefore, knowing the effects of one modality over another
could be important because it could help optimise resources
and improve clinical decision-making. ET and MT have been
proposed as potential noninvasive interventions for the man-
agement of CLBP, albeit with limited evidence of low- to
moderate-quality (Furlan et al. 2015; George et al. 2021; Hayden,
Ellis, Ogilvie, et al. 2021; Qaseem et al. 2017).

Regarding ET, evidence suggests its potential benefits for peo-
ple with CLBP (Hayden, Ellis, Ogilvie, et al. 2021; Li et al. 2023;
Owen et al. 2020). Exercise-induced hypoalgesia (EIH) has
been identified as a potential mechanism for endogenous pain
modulation (Kuithan et al. 2019; Tomschi et al. 2025), possi-
bly influenced by opioids, endocannabinoids, non-opioids and
other physiological systems (Rice et al. 2019). Nevertheless,
some studies have provided initial evidence of alterations in
the mechanisms of EIH in people with chronic pain, which
requires further research to establish their relevance to both
experimental and clinical pain in people with musculoskeletal
pain (Wewege and Jones 2021). In this sense, the biological
mechanisms underlying the hypoalgesic effects of exercise are
not yet fully understood (Fiuza-Luces et al. 2013; Vaegter and
Jones 2020).

The conceptofpassive MT in physiotherapy practiceencompasses
several techniques performed by qualified therapists, including
joint and soft tissue mobilisation and manipulation, soft tissue
massage and nerve mobilisation (Hidalgo et al. 2014), as defined
by the International Federation of Manual and Musculoskeletal
Physical Therapists (IFOMPT) (Silvernail et al. 2024). From
another perspective, MT is widely accepted as a therapeutic ap-
proach in certain branches of clinical practice, such as osteopa-
thy and chiropractic, which constitute autonomous professions
with differentiated conceptual, training, regulatory frameworks

and safety profiles (Draper-Rodi et al. 2024; Kerry et al. 2024;
Shivachev and Mancheva 2022).

Although various mechanisms of action have been suggested for
MT, there is currently no unified theory explaining its underly-
ing neurobiology (Bialosky et al. 2018). Historically, the effects
of MT have been attributed to biomechanical changes and spe-
cific tissue response. However, emerging evidence suggests that
these hypotheses could now be supplemented by neurovascular,
endocrine and immunological responses, which are consistent
with the nonspecific response attributed to placebo and contex-
tual factors (Keter et al. 2025).

In this regard, a previous review (Gomes-Neto et al. 2017) com-
pared the efficacy of different ET and MT modalities for the
management of pain intensity, disability and function in CLBP.
However, it introduced two studies in which patients with sub-
acute LBP were randomised (Rasmussen-Barr et al. 2003) and a
Back School programme was prescribed within the MT protocol
(Goldby et al. 2006). These studies did not meet our inclusion cri-
teria, focusing our study on CLBP. Therefore, to our knowledge,
this is the first systematic review with meta-analysis and meta-
regression to compare ET and MT isolated in patients with CLBP.

Given this background, this study aimed to compare the effi-
cacy of ET versus MT in people with CLBP through a system-
atic review with meta-analysis and meta-regression of RCTs.
Efficacy was evaluated on the basis of pre- and post-intervention
differences in pain intensity, disability and physical function
outcomes.

2 | Methods
2.1 | Protocol and Registration

A systematic review with meta-analysis was reported on
the basis of the PRISMA (Preferred Reporting Items for
Systematic Reviews and Meta-Analyses) 2020 statement
(Ardern et al. 2022). A literature search was conducted in
databases between July 1 and August 1, 2024. The proto-
col was registered with PROSPERO (registration number:
CRD42024569120).

2.2 | Search Strategy

Research questions were formulated using the PICOS
(Participants, Interventions, Comparison, Outcomes, Study) ap-
proach (Methley et al. 2014): Is ET more effective than MT in
reducing pain intensity, improving function and reducing dis-
ability in adults with CLBP?

The databases consulted for the identification of studies were
MEDLINE, Cochrane Central Register of Controlled Trials
(CENTRAL), Web of Science, Scopus and Physiotherapy
Evidence Database (PEDro). Studies were not filtered by publi-
cation date or language.

The inclusion criteria were as follows: (i) RCTs; (ii) adults aged
18-65years with CLBP (duration greater than 12weeks); (iii) ET
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as the intervention; (iv) MT as the comparison and (v) results
related to pain intensity, disability and physical function.

The exclusion criteria were as follows: (i) studies on patients
with cancer, pregnant women, acute LBP, and other diseases
and (ii) studies whose interventions were combined or did not
compare MT and ET alone.

2.3 | Qualitative Synthesis

Two authors (L.G.-G., A.-J.R.-D.) independently selected studies
for review. After removing duplicate studies, filtering by title and
abstract and checking compliance with the inclusion criteria,
the articles were obtained and examined in their full text. In the
analysis, relevant data from each study were independently ex-
tracted, and a third author (J.A.M.-M.) helped in the agreement
and resolution of different review processes. The following data
were presented in a homogenised scheme, which included infor-
mation for the qualitative synthesis: authors, year of publication,
number and age of participants, interventions performed, study
outcomes and their measurement instruments, follow-up dura-
tion and treatment results.

2.4 | Quality Assessment and Strength
of the Evidence

The risk of bias was independently assessed by two au-
thors (L.G.-G., M.C.-G.) with the assistance of a third author
(J.A.M.-M.) in the case of disagreement. The objective was
to identify selection bias, performance bias, attrition bias,
detection bias and selective outcome reporting bias, follow-
ing the risk of bias criteria recommended by the Cochrane
Handbook for Systematic Reviews of Interventions (Cochrane
Collaboration 2020). The Review Manager 5.4.1 software (The
Cochrane Collaboration, The Nordic Cochrane Centre,
Copenhagen, Denmark) was used.

The strength of evidence was assessed using the Grading of
Recommendations Assessment, Development, and Evaluation
(GRADE) using the GRADE Pro/Guideline Development Tool
(Balshem et al. 2011), facilitating the assessment of possible
sources of bias, inconsistency, indirectness, imprecision and
publication bias.

2.5 | Quantitative Synthesis
2.5.1 | Meta-Analysis

Two authors (L.G.-G., A.-J.R.-D.) used Review Manager version
5.4.1 to perform the meta-analysis. A third author (J.A.M.-M.)
resolved any disagreements. Effect sizes and standard errors
were calculated for each study. Inverse-variance methods were
applied for weighting in the meta-analysis. The standardised
mean difference (SMD) was determined following the exam-
ple of one of the studies evaluated (Ferreira et al. 2010), and its
standard deviation was calculated using Hedges' adjusted g for-
mula. SMD was considered as the magnitude effect, establishing
cut-off points of 0.20, 0.50, and 0.80, which can be considered

to represent a small, moderate and large effect, respectively
(Murad et al. 2019). The corresponding 95% confidence intervals
are indicated, with statistical significance set at p<0.05. The
chi-square test and I? statistics were employed to assess hetero-
geneity, with I? values in the range of 0%-40% classified as low,
30%-60% as moderate, 50%-90% as substantial and 75%-100%
as considerable heterogeneity. A random-effects model was used
for studies with heterogeneity or fixed effects for studies with
homogeneity. We stratified by different follow-up intervals to
provide a broad view of the effects of interventions ranging from
0 to 3months, 3 to 6 months, or more than 6 months. To avoid
double-counting participants, we appropriately split the con-
trol group sample size when the studies compared two differ-
ent ET modalities (Cochrane Collaboration 2020). A forest plot
was created, with ET and MT as the experimental and control
groups, respectively. A sensitivity analysis was performed using
the Review Manager 5.4.1 software. Each study was succes-
sively excluded to assess the impact of its design on the overall
measurement of the effect and on the temporal subgroups of the
interventions.

In view of the heterogeneity of MT interventions, we decided to
perform a secondary analysis excluding Bronfort et al. (2011)
and de Oliveira Meirelles et al. (2020), since osteopathy and
chiropractic are not techniques but complete professions with
their own diagnostic models that transcend MT. When feasible,
meta-analyses and sensitivity analyses were conducted, exclud-
ing those studies in accordance with the established proce-
dures above.

2.5.2 | Minimum Clinical Difference

To compare our results with the minimum clinically important
difference (MCID), only pain intensity and physical function
were considered in the meta-analysis, given the use of different
tools to measure disability. A difference of 15% was established
for pain intensity (Ferreira et al. 2013) and 10% for physical func-
tion (Hayden, Ellis, Ogilvie, Malmivaara, et al. 2021). Owing to
the nature of the continuous data, the mean difference (MD) was
used as the effect measure because the same measurement scale
was applied. Similarly, a secondary analysis was performed,
if possible, excluding the aforementioned studies (Bronfort
et al. 2011; de Oliveira Meirelles et al. 2020).

2.5.3 | Meta-Regression

Finally, one author (A.R.-T.) performed a meta-regression of
pain intensity and disability outcomes to explain their effects in
terms of other outcomes. The model fit was evaluated through
the R? coefficient, and the significance of the explanatory vari-
ables was determined from the p-value obtained in each case
(taking as reference the significance levels of 1%, 5%, or 10%)
(Ipifia and Durand 2008). Considering a correlation coefficient
of 0.7 (Cochrane Collaboration 2020), the difference between
the pre-intervention and post-intervention states was calculated
for each comparison and its standard deviation, taking the value
of 0-3months, as this was the period with the most data for
the analysis. To reflect the SMD between a single ET modality
and MT, the differences previously calculated between the two
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FIGURE1 | Information flow diagram of the different processes in the systematic review.

ET modalities were combined (Cochrane Collaboration 2020).
Similarly, the combined data for the independent outcomes that
presented two different values were calculated for each exercise
value. Finally, the SMD between the above values was calcu-
lated for the ET and MT groups, ensuring a homogeneous mea-
sure that could be combined in the meta-regression analysis. It
was not possible to estimate meta-regression models for the in-
dependent variables when Bronfort et al. (2011) and de Oliveira
Meirelles et al. (2020) were excluded.

2.6 | Equity, Diversity and Inclusion Statement

The sample of studies analysed in our systematic review included
both men and women with CLBP across different age ranges,
allowing us to examine the impact of ET and MT while con-
sidering outcomes such as sex and age. We acknowledge most
of the RCTs included in our analysis were conducted in high-
and middle-income countries, which may limit the generalis-
ability of our findings to lower-resource settings. Additionally,
our manuscript discusses the role of biopsychosocial factors, in-
cluding potential gender biases, in the perception and treatment
of CLBP.

3 | Results

The initial search retrieved a total of 1510 studies, of which six
(Bronfort et al. 2011; de Oliveira Meirelles et al. 2020; Ferreira
et al. 2010, 2007; Ferreira 2009; Ulger et al. 2017; Zhang
et al. 2022) were included in both the qualitative synthesis and

meta-analyses. All studies were published in English between
2007 and 2022. The PICOS criteria, MeSH terms and search
strings for the different databases are shown in Supporting
Information (Table S1). A flowchart is shown in Figure 1. The
studies are presented in Table 1 and classified according to the
type of intervention performed and the characteristics of their
application.

As shown in Table 2, the sample size of the included studies
ranged from 17 to 301 subjects, with a total of 743 patients, of
whom 465 were women and 278 were men. The ages of the par-
ticipants ranged from 28 to 55years.

The studies examined in this review compared different modal-
ities of ET and MT, with two (de Oliveira Meirelles et al. 2020;
Ulger et al. 2017; Zhang et al. 2022) or three (Bronfort et al. 2011;
Ferreiraetal. 2010, 2007) treatment arms. The targeted outcomes
of this review were pain intensity, monitored using the Visual
Analog Scale (VAS) (Chiarotto et al. 2019) and the Numeric Pain
Rating Scale (NPRS) (Nugent et al. 2021); disability, measured
using the Roland-Morris (RM) questionnaire and the Oswestry
Disability Index (ODI) (Jenks et al. 2022); and physical func-
tion, collected by the Physical Component Summary (PCS) of
the Medical Outcomes Study Short Form 36 (SF-36) (Gandek
et al. 2004).

The intervention programmes had a duration of 5-24 sessions
at an interval of 2-12 weeks, with a weekly frequency of 1-7 ses-
sions, and a follow-up of 2-52weeks. In some studies, the dura-
tion of the MT session ranged 20-30min (Bronfort et al. 2011;
Zhang et al. 2022), whereas the ET session lasted from 10min
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Classification of studies according to the type of intervention.

TABLE 1

Intervention

Dosing parameters

Number of studies

Therapy modality

Type of therapy

Aerobic warm-up exercises, muscle stretching,

2-3 sets of 15-30 reps

Maximum number of
repetitions possible in 1 min

4 (Bronfort et al. 2011; de Oliveira

General exercise

Exercise therapy

strength exercises for the main muscle
groups: trunk and leg extensions, abdominal
crunches, oblique abdominals, gluteal bridge

Meirelles et al. 2020; Ferreira
et al. 2010; Ferreira et al. 2007)

No more detailed information

and side bridge, squats or push-ups

Static and dynamic stabilisation of the spine:

No more detailed information

3 (Ferreira et al. 2010; Ferreira

Motor control

hollowing, gluteal bridge, side bridge, bear
crawl, one-legged balance, superman, wall squat,

et al. 2007; Ulger et al. 2017)

dead bug, breathing and pelvic floor exercises

Joint mobilisation or manipulation with
thrust/non-thrust techniques, flexion

distraction therapy, myofascial release
techniques and/or muscle-energetic techniques

For post-isometric relaxation, gentle

6 (Bronfort et al. 2011; de Oliveira

Mobilisation and massage

Manual therapy

contraction for 8s up to 30% of
maximum voluntary contraction

Meirelles et al. 2020; Ferreira

et al. 2010; Ferreira et al. 2013;
Ulger et al. 2017; Zhang et al. 2022)

related to lumbar region or pelvis

Osteopathic treatment practice.

1 (de Oliveira Meirelles et al. 2020)

Osteopathy

No more detailed information

Low amplitude and high velocity.

1 (Bronfort et al. 2011)

Chiropractic

No more detailed information

to 1h (Bronfort et al. 2011; Ulger et al. 2017; Zhang et al. 2022).
Other studies did not specify the treatment duration (Ulger
et al. 2017). Two studies replicated the same exercise program
(Ferreira et al. 2010, 2007), and one did not specify the ET proto-
col (de Oliveira Meirelles et al. 2020). One study included arms
with two exercise protocols within its treatment: one supervised
and the other with home instructions (Bronfort et al. 2011).

Regarding the risk of bias assessment of the studies included in
this review (Figures S1 and S2), the overall risk of bias was high.

The meta-analyses performed for each outcome were di-
vided into subgroups, classified according to the temporality
of the post-intervention measurements, with stratification at
0-3months, 3-6months or more than 6 months. Five studies
(Bronfort et al. 2011; de Oliveira Meirelles et al. 2020; Ferreira
et al. 2007; Ulger et al. 2017; Zhang et al. 2022) assessed pain
intensity using the VAS, whereas another study (Ferreira
et al. 2010) used the NPRS (Figure 2). No statistically significant
differences were found between the ET and MT groups at fol-
low-up at 0-3 months (SMD =0.31;95% CI[-0.03,0.65],p=0.07),
3-6months (SMD =0.10; 95% CI [—0.08, 0.28], p=0.26), more
than 6 months (SMD =-0.03; 95% CI [-0.21, 0.15], p=0.76), or
overall (SMD =0.14; 95% CI [-0.02, 0.30], p=0.09). When a sec-
ondary analysis was performed excluding Bronfort et al. (2011)
and de Oliveira Meirelles et al. (2020) (Figure S3), statistically
significant differences with small effect in favour of MT were
observed for the 0-3 months period (SMD =0.23; 95% CI [0.02,
0.43], p=0.03) with a decrease in heterogeneity between studies
(I*=59% to 20%).

Five of the six studies (Bronfort et al. 2011; de Oliveira Meirelles
et al. 2020; Ferreira et al. 2010; Ferreira et al. 2007; Ulger
et al. 2017) incorporated disability assessment, two (de Oliveira
Meirelles et al. 2020; Ulger et al. 2017) used the ODI scale
and three (Bronfort et al. 2011; Ferreira et al. 2010; Ferreira
et al. 2007) used the RM questionnaire (Figure 3). No statisti-
cally significant differences were found between the two groups
at 0-3months (SMD =0.17; 95% CI [—0.13, 0.46], p=0.27) and
3-6months (SMD =-0.11; 95% CI [-0.29, 0.07], p=0.22). There
were statistically significant differences with a small effect in
favour of ET for more than 6 months (SMD=-0.25; 95% CI
[-0.07, —0.43], p=0.007). No statistically significant differences
were found between ET and MT in the overall measurement
(SMD =-0.04;95% CI[-0.19,0.12], p=0.63). Excluding Bronfort
et al. (2011) and de Oliveira Meirelles et al. (2020) (Figure S4),
statistically significant differences with a small effect in favour
of ET remained for more than 6 months (SMD =-0.34; 95% CI
[-0.61, —0.07], p=0.01), with a similar heterogeneity between
studies (I?=57% to 62%).

Two of the six studies included in this review (Bronfort et al. 2011;
Ulger et al. 2017) examined physical function using the SF-36
tool (Figure 4). No statistically significant differences were found
between ET and MT at the follow-up of 0-3 months (SMD =0.06;
95% CI [-0.14, 0.26], p=0.57), 3-6months (SMD =—0.13; 95%
CI [-0.37, 0.11], p=0.30) and over 6 months (SMD =-0.14; 95%
CI [-0.38, 0.10], p=0.26). In the global analysis, there were
no statistically significant differences between the ET and MT
groups (SMD=-0.05; 95% CI [-0.18, 0.08], p=0.42). It was
not possible to perform the meta-analysis excluding Bronfort
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Outcome measure

PEDro

Female:

Treatment

(Continued)

TABLE 2

Reported results

and follow-up

Intervention

score
6/11

male

Groups Age
43.1x+14.3
41.6x£129

arms

Sample

Study

Both groups

(1) VAS
(2) SF-36

SSE: basic and advanced level
exercises, including diaphragmatic

32:24
35:22

72-56
72-57

n
n

SSE

144
subjects
with CLBP

Ulger

improved
significantly after

MT

et al. (2017)

(3) ODI
Follow-up 0 at 6 weeks

breathing and co-contraction

treatment, with
significant ODI
in the MT group

of the TrA and core muscles

MT: joint mobilisation and

manipulation, soft tissue
mobilizations, myofascial stretching

for superficial and deep muscles,
transverse friction for interspinous

and supraspinous ligaments, musculo-

energetic techniques and post-
isometric relaxations for the quadratus

lumborum and piriformis muscles

Duration: 18 1-h sessions, three

times a week for 6 weeks

Abbreviations: ACG, active control group; AET, active exercise therapy; CLBP, chronic low back pain; ET, exercise therapy; GE, general exercises; GPE, global perceived effect; HEA, home exercise and advice; MCE, motor control
exercises; MT, manual therapy; ODI, oswestry disability index; OMTG, osteopathic manipulation treatment group; PCS, catastrophic pain thinking; PSFS, patient-specific functional status; RM, Roland-Morris; SET, supervised

exercise therapy; sfMpQ, McGill pain questionnaire; SMT, spinal manipulative therapy; SSE, spinal stabilisation exercises; TE, therapeutic exercise; TrA, transversus abdominis; VAS, visual analogue scale.

et al. (2011) and de Oliveira Meirelles et al. (2020) because of a
lack of sufficient data.

The strength of the evidence was evaluated using the
GRADEproGDT tool, obtaining ‘very low’ evidence for the three
outcomes studied, the results of which were classified as ‘not
important’ (Table S2). Sensitivity analysis (Tables S3-S10), with
and without the studies by Bronfort et al. (2011) and de Oliveira
Meirelles et al. (2020), showed that excluding any study did not sig-
nificantly affect the direction of the effect at any follow-up or over-
all when considering SMD as the magnitude of effect. Regarding
the MCID for CLBP, it was possible to compare the results obtained
for pain intensity on the basis of the dimensionality shared by the
VAS and NPRS tools and their physical function. Meta-analyses
showed no clinically relevant improvement for pain intensity
(0.27%) (Figure S5) and physical function (0.57%) (Figure S7).
No statistically significant differences were found between the
ET and MT groups at the follow-up of 0-3months (MD=0.55;
95% CI [-0.06, 1.15], p=0.08), 3—-6months (MD=0.19; 95% CI
[-0.10, 0.48], p=0.19) or more than 6 months (MD =-0.05; 95% CI
[-0.32, 0.22], p=0.72). The overall measurement showed no sta-
tistically significant difference between ET and MT (MD=0.27;
95% CI [-0.01, 0.56], p=0.06). When Bronfort et al. (2011) and de
Oliveira Meirelles et al. (2020) were excluded (Figure S6), statis-
tically significant differences were found for pain intensity in fa-
vour of MT at the temporality of 0-3months (MD =0.42; 95% CI
[0.08, 0.77], p=0.02), but not overall (MD=0.22; 95% CI [-0.03,
0.47], p=0.08). For physical function, no statistically significant
differences were found between ET and MT at the temporality of
0-3months (MD =[0.41;95% CI [-1.91, 2.73], p=0.73), 3-6 months
(MD=-0.75; 95% CI [-1.90, 0.40], p=0.20) and at more than
6months (MD =—-0.80; 95% CI [-1.93, 0.34], p=0.17). In the global
analysis, the difference between ET and MT was not statistically
significant (MD =—-0.57; 95% CI [-1.30, 0.17], p=0.13). Sensitivity
analysis revealed that the exclusion of Ulger et al. (2017) (Table S7)
affected the effect size, direction (MD=-0.59; 95% CI [-1.24,
0.06]; p=0.29) to (MD=—0.70; 95% CI [-1.36, —0.04]; p=0.04)]
and heterogeneity (I>=18% to 0%), resulting in a statistically sig-
nificant, albeit non-clinically relevant, improvement in favour of
ET overall in terms of physical function. No analysis on the com-
parison of physical function with the MCID could be performed
when Bronfort et al. (2011) and de Oliveira Meirelles et al. (2020)
were excluded.

Meta-regression was carried out for the difference pre-post in-
tervention between ET and MT for pain intensity and disability
outcomes because of the lack of data to create a model consider-
ing the physical function outcome (Table 3).

Regarding pain intensity, the meta-regression model had a
value of R?=0.8010, indicating a good fit. The female/male
ratio showed a statistically significant negative effect on the
SMD between the ET and MT groups (at a significance level
of 10%). The mean age also had a statistically significant but
positive effect on the SMD between the two groups (at a sig-
nificance level of 10%).

In the case of the disability variable, the meta-regression model
had a coefficient of R?=1. This value would indicate a perfect fit
of the model. Nevertheless, this may not be due to a perfect fit
but rather to the model having the same number of observations

(o]
o

=
—
w

European Journal of Pain, 2025

85UB017 SUOWILLIOD A1) 8]t [dde 8y Ag peuseno aJe S9(ole O ‘8sn Jo sejnJ o} Akeid8Ul|UO /8|1 UO (SUONIPUD-PUE-SWLB) W00 A8 |1 Afe.d jpuluoy/:SAny) SUORIPUOD pue swie | 8y 8es *[5Z0z/zT/cz] Uo AriqiTauliuo A8|IM TdN HeulH 030010 Aq 06002 'dB/Z00T 0T/10p/W0d A8 1M Ake.d 1 pul|uoy/:sdny woiy papeojumod ‘g ‘SZ0Z ‘6vTZZEST



as the parameters to be estimated. Both the female/male ratio
and the number of weeks of intervention showed statistically
significant positive effects on the SMD between the ET and MT
groups (at a significance level of 10%).

4 | Discussion

To the best of our knowledge, this is the first systematic re-
view with meta-analysis and meta-regression comparing the
isolated efficacy of ET versus MT in people with CLBP. For
this purpose, we concluded that there is insufficient evidence
to state that there are global differences between ET and MT
in the management of pain intensity, disability and physical
function.

Regarding pain intensity, a reduction was observed at all time
points and overall, with no statistically significant or clinically
relevant differences between the ET and MT groups. These find-
ings are consistent with those of two Cochrane reviews (Hayden,
Ellis, Ogilvie, Malmivaara, et al. 2021; Saragiotto et al. 2016).
Hayden et al. included studies comparing different ET modali-
ties with MT and showed no statistically significant differences
in the first six to 12weeks for pain intensity. The results obtained
in the mid-term and long-term follow-up periods were combined
in the meta-analysis along with other conservative treatments,
making the interpretation of the results difficult. Saragiotto et al.
reported moderate- to high-quality evidence that a comparison
between motor control exercises and MT offers similar results
overall. In contrast to these findings, there are clinical practice
guidelines and cost-effectiveness studies that show ‘strong ev-
idence’ in favour of ET in CLPB compared to MT, which still
lacks consistent evidence for its isolated use (Corp et al. 2020;
Kaito et al. 2019; Wayne et al. 2019). Most studies on the man-
agement of CLBP have been conducted in adult populations
(Boekel et al. 2022; Fullen et al. 2022; Gouteron et al. 2022). In
this regard, meta-regression analysis suggested that for every
one-unit increase in the mean age of the study population,
the improvement in the ET group was 0.17 points greater than
that in the MT group for pain intensity. This is consistent with
other studies (Bastiaens et al. 2024), which showed that adults
obtain better results than young people because chronic pain
can be expected in old age and is better managed (Pericot-Mozo
et al. 2024; Wettstein et al. 2019). Conversely, when the propor-
tion of women in a study increased, the improvement in the MT
group was 1.8 points higher than in the ET group for pain inten-
sity, which could encourage further investigation into the differ-
ence in the type of therapeutic coping between women and men
(Mercado et al. 2005; Ramond et al. 2011; Schmidt et al. 2001)
as well as the role of gender stereotypes (Bizzoca et al. 2023;
Prego-Jimenez et al. 2022), influencing the evolution of CLBP
(O'Sullivan et al. 2016; Samulowitz et al. 2018).

Sub-analyses excluding Bronfort et al. (2011) and de Oliveira
Meirelles et al. (2020) showed that MT provided a small short-
term benefit for pain intensity. In the analysis that included
them, Bronfort et al. (2011), the study with the largest number
of subjects showed inconclusive results. Therefore, when these
studies were excluded, the short-term statistical significance
favoured MT, since Ulger et al. (2017), in favour of MT with a
large size effect, and those articles showing a trend toward an

effect acquire a higher weight. These findings suggest no robust
conclusions, but they coincide with previous evidence (Coulter
et al. 2018; Furlan et al. 2015; George et al. 2021), suggesting
the benefit of joint mobilisations, manipulations and massage in
short-term pain management in CLBP. Some sources (Assendelft
et al. 2004; Bronfort et al. 2008; Haas et al. 2004) have suggested
that the effectiveness of the technique is not influenced by the
type of therapist or the dosage of spinal manipulation, but rather
by the expectation of improvement with MT (Bishop et al. 2011;
Eklund et al. 2019). However, the relevance of this factor re-
mains unclear (Donaldson et al. 2013).

The assessment of disability showed a statistically significant
reduction with a small effect in favour of ET at the 6-month
follow-up, which aligns with two previous reviews (Hayden,
Ellis, Ogilvie, Malmivaara, et al. 2021; Saragiotto et al. 2016).
Gomes-Neto et al. reached the same conclusions, but as stated
above, this synthesis considered studies with heterogeneous
populations. In contrast, another review showed that long-
term follow-up did not produce clinically significant changes
(Saragiotto et al. 2016), and both reviews, in combination with
our study, concluded that there were no statistically significant
short- or medium-term differences in the disability reduction.
Meta-regression showed that as the number of weeks of inter-
vention increased, the improvement in the ET group was 0.42
points greater than that in the MT group for disability, which
is consistent with the available literature (Krause et al. 2021;
Metin Okmen et al. 2017). Furthermore, when the proportion of
females in the sample increased, the ET group improved by 3.93
points more than the MT group for disability, which is in line
with the available literature on the benefit of ET over MT for the
improvement of disability (Hayden, Ellis, Ogilvie, Malmivaara,
et al. 2021; Saragiotto et al. 2016). However, it is important to
note that patients with CLBP may require time to adapt and ad-
here to ET (Cecchi et al. 2012; Hicks et al. 2012; Nava-Bringas
et al. 2016), requiring a long follow-up period to maintain sta-
ble clinical benefits (Gilanyi et al. 2024; Pinho et al. 2023; Shah
et al. 2022). Excluding Bronfort et al. (2011) and de Oliveira
Meirelles et al. (2020) did not significantly alter the results,
which continued to show small long-term differences in favour
of ET for disability.

Furthermore, the analysis of physical function showed no statis-
tically significant or clinically relevant differences between the
ET and MT groups during the different measurements, consis-
tent with previous findings (Saragiotto et al. 2016). Scientific evi-
dence on the performance of ET and MT in the physical function
outcomes for CLBP is limited, and previous studies have shown
contradictory findings, with no statistically significant differ-
ences (Blanco-Giménez et al. 2024) or claims of ET (Adorno and
Brasil-Neto 2013; Hidalgo et al. 2014) or MT (Cecchi et al. 2012)
being superior in people with CLBP. Other studies (Jegan
et al. 2017; Unal et al. 2019) have shown that younger age pre-
dicts better marked improvements in physical function, which
conditions the results and raises new questions about the in-
fluence of age on improvement in physical function. Sensitivity
analysis showed that excluding Ulger et al. (2017) resulted in
a small, yet statistically significant, improvement in physical
function, favouring ET in the short term. This may be partly
because, in the initial short-term analysis, Ulger et al. (2017) de-
scribed a more extensive manual intervention than in the rest
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of the study, which showed a large effect size favouring MT.
Therefore, the exclusion of Ulger et al. (2017) displaced the pre-
viously existing short-term effect favouring ET with Bronfort
et al. (2011). This could have affected the direction of the effect
and reduced between-study heterogeneity, although one should
be aware that the I? statistic becomes less precise when analys-
ing a small number of studies. These findings are consistent
with previous literature (Hayden, Ellis, Ogilvie, Malmivaara,
et al. 2021), which, like our secondary analysis, did not identify
any differences compared with the MCID at the short term for
ET in physical function. Accordingly, this is a good time to pro-
pose new lines of research that address the impact of ET and MT
on the evolution of physical function in individuals with CLBP.

4.1 | Clinical Implications

The results of this study may impact clinical practice by high-
lighting some individual characteristics that may influence
the outcomes of people with CLBP receiving ET or MT. It will
also allow methodological improvements in future RCTs on ET
and MT prescription, proposing research on dosage parameters

Std. Mean Difference
IV, Random, 95% CI

Study or Subgroup  Std. Mean Difference SE Weight

such as frequency, intensity, type, time, volume, progression
and duration of both treatments or stratification into specific
population subgroups (Vibe Fersum et al. 2013). In addition,
the initial analysis of this study revealed that more research is
required into the potential impact of biopsychosocial factors
influenced by learning and culture (Samulowitz et al. 2018) on
ET and MT outcomes. These factors could include gender ste-
reotypes and roles and stratification into specific subgroups.
Furthermore, other modifiable outcomes, such as the number of
sessions, could help determine the optimal treatment approach.
Clinically, our results support the notion that ET and MT share
neurophysiological mechanisms that favour changes in symp-
tomatology (Cook et al. 2024; McDevitt et al. 2023; Vigotsky
and Bruhns 2015). Secondary analyses revealed the variety of
existing ET and MT procedures, suggesting that excluding them
from treatment may affect outcomes. Nevertheless, from the
perspective of long-term benefits, we should encourage research
into treatments that allow us to improve our lifestyles, restore
physical function and maintain them over time. It is import-
ant to show physicians that choosing between ET or MT is not
necessarily effective. This can be achieved by prioritising multi-
modal treatment.

Std. Mean Difference
IV, Random, 95% CI

1.4.1 Pain intensity 0-3 months

Ferreira 2010 (B) -0.2303 0.4949 22% -0.23[-1.20,0.74] — =1

Ferreira 2007 (B) -0.1092 01838 67% -0.11 [-0.48,0.27] |
Bronfort 2011 (B) -0.0717 0173 7.3% -0.07 [-0.41,0.27] ™
Ferreira 2010 (&) 0.0554 05076 21% 0.06 [-0.94, 1.05] T
Bronfort 2011 {A) 0.0773 01733 7.3% 0.08 [-0.26, 0.42] =
Ferreira 2007 (&) 0.2216 01942 67% 0.22 [-0.16, 0.60] T
Zhang 2022 0.5629 04982 22% 0.56 [-0.41,1.54] —

Ulger 2017 0.6047 01926 6.8% 0.60[0.23, 0.98] =
Oliveira 2020 21096 0.4134 29% 211[1.30,2.92)

Subtotal (95% ClI) 44.0%
Heterogeneity: Tau®= 0.18; Chi*= 32.65, df= 8 (P < 0.0001), F=75%
Test for overall effect Z=1.78 (P=0.07)

0.31 [-0.03, 0.65]

1.4.2 Pain Intensity 3-6 months
Ferreira 2007 (B)
Bronfort 2011 (A)
Ferreira 2007 (A)

-0.0534 01937 67%
0 01732 7.3%
01065 01938 6.7%

-0.05 [-0.43, 0.33] —
0.00 [-0.34, 0.34] —
0.11 [-0.27, 0.49) —

1]

Bronfort 2011 (B) 0.3307 0174 7.3% 0.33 [-0.01, 0.67] S
Subtotal (95% CI) 28.0% 0.10 [-0.08, 0.28] &
Heterogeneity: Tau®*= 0.00; Chi*=2.72, df=3 (P=0.44), F=0%

Test for overall effect Z=1.13 (P = 0.26)

1.4.3 Pain Intensity >6 months

Bronfort 2011 (A) -0.0631 01732 7.3% -0.06 [-0.40, 0.28] e
Ferreira 2007 (B) -0.0491 01937 67% -0.05[-0.43,0.33] s
Bronfort 2011 (B) 0 01728 7.3% 0.00[-0.34,0.34] -1
Ferreira 2007 (A) 0D 01936 67% 0.00 [-0.38,0.38] i
Subtotal (95% CI) 28.0% -0.03[-0.21,0.15]

Heterogeneity: Tau®= 0.00; Chi*=0.10, df= 3 (P =0.99), F=0%

Test for overall effect. Z=0.31 (P = 0.76)

Total (95% CI) 100.0% 0.14[-0.02, 0.30] P
Heterogeneity: Tau®= 0.06; Chi*=39.17, df=16 (P = 0.001), F=59% 52 *1 b 15 5

Testfor overall effect: Z=1.68 (P = 0.09)

. . Exercise Therapy Manual Therapy
Test for subgroup differences: Chi*=3.19, df= 2 (P=0.20), F= 37.3%

FIGURE2 | Comparison between ET and MT for pain intensity in CLBP (forest plot of the meta-analysis).
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Std. Mean Difference Std. Mean Difference

Study or Subgroup  Std. Mean Difference SE Weight IV, Random, 95% Cl Year IV, Random, 95% CI
1.5.1 Disability 0-3 months
Ferreira 2007 (&) 0.0216 0.1937 6.8% 0.02[-0.36,0.40] 2007 —

Ferreira 2007 (B) -0.3648 0.1951 6.8%
Ferreira 2010 (B) 0.3981 04983 2.0%
Ferreira 2010 (A) -0.2093 05082 2.0%
Bronfort 2011 (A) 00854 01733 7.5%
Bronfort 2011 (B) -0.0272 01729  7.5%

-0.36 [-0.75,0.02) 2007
0.40 [-0.58,1.38] 2010
-0.21 [1.21,0.79] 2010
0.0 [-0.25,0.43] 2011
-0.03 [0.37,0.31] 2011

|| }I

Ulger 2017 05875 0.1923 6.9% 0.59[0.21,0.96] 2017

Oliveira 2020 11163 03519 35% 1.12[0.43,1.81] 2020 —_—
Subtotal (95% Cl) 42.9% 0.17 [-0.13, 0.46] <l
Heterogeneity: Tau®=0.11; Chi*= 21.85, df= 7 {P = 0.003); F= 68%

Test for overall effect. Z=1.11 (P=0.27)

1.5.2 Disability 3-6 months

Ferreira 2007 (B) -0.1929 0.1941 6.8% -0.19 [-0.57,0.19] 2007 —_—
Ferreira 2007 (&) 01425 01938 68% 0.14[-0.24,0.52] 2007 o
Bronfort 2011 (B) -01648 01732 7.5% -016[-0.50,017] 2011 —
Bronfort 2011 (&) -01954 01736 7.4% -0.20 [[0.54,0.14] 2011 —
Subtotal (95% CI) 28.6% -0.11 [-0.29, 0.07] &>

Heterogeneity: Tau®= 0.00; Chi*=2.22, df=3 (P=0.53); F=0%
Test for overall effect. Z=1.22 (P=0.22)

1.5.3 Disability > 6 months

Ferreira 2007 (B) -0.419 01956 6.8%

Ferreira 2007 (&) -0.2623 01944 68%

Bronfort 2011 (B) -01809 01732 7.5%

Bronfort 2011 {(A) -01618 01735 7.4%

Subtotal (95% Cl) 28.5%

Heterogeneity: Tau®= 0.00; Chi*=1.17,df=3 (P=0.76); F= 0%
Test for overall effect: Z= 2.68 (P =0.007)

Total (95% Cl) 100.0%
Heterogeneity: Tau®= 0.05; Chi*= 34.62, df=15 (P = 0.003); F=57%
Test for overall effect. Z=0.48 (P=0.63)

Test for subgroup differences: Chi*= 5.55, df= 2 (P = 0.06), F=64.0%

-0.42[-0.80,-0.04] 2007
-0.26 [0.64,0.12] 2007
-0.18 [0.52, 0.16] 2011
-0.16 [-0.50,0.18] 2011
-0.25 [-0.43, -0.07]

-0.04 [-0.19,0.12]

H!H

3 -1
Exercise Therapy Manual Therapy

FIGURE3 | Comparison between ET and MT for disability in CLBP (forest plot of the meta-analysis).

4.2 | Limitations

In view of these results, some limitations must be highlighted.
Despite the establishment of exclusion criteria and the potential
inadequacy of the diagnostic criteria employed in the studies,
the fundamental premise of these studies was based on the
presence of pain. Therefore, we may have examined a hetero-
geneous population. Consequently, generalising our findings
to the general population with CLBP must be approached cau-
tiously. The number of RCTs performed in people with CLBP
that isolated ET and MT is scarce, as is the sample size in some
of them (Ferreira et al. 2010; de Oliveira Meirelles et al. 2020;
Zhang et al. 2022). This, coupled with the exclusion of Bronfort
et al. (2011) and de Oliveira Meirelles et al. (2020), may have
hindered statistical power, decreased the reliability of the re-
sults and altered the precision of the I? statistic in estimating
heterogeneity. We aimed to raise awareness of the differences
in the modalities of ET and MT approaches, as these variations
may affect the results of the studies (Hidalgo et al. 2014). There
is a lack of information regarding the dosage parameters of ET
and MT. None of the studies reported the dosage of lumbopelvic
motor control exercises. Only three studies reported general ex-
ercise dose (Bronfort et al. 2011; Ferreira et al. 2007, 2010). Only
two studies (Ulger et al. 2017; Zhang et al. 2022) detailed the
duration of the ET session, whereas another study (de Oliveira

Meirelles et al. 2020) did not detail any of the characteristics
of the TE programme. Regarding MT, only one study (Ulger
et al. 2017) detailed the technique applied, constituting a prob-
lem in the clinical replication of the MT. The insufficient dura-
tion of treatment programmes and lack of adequate long-term
follow-up may have also affected the quality of our results. In
meta-regression, the small number of observations resulted in
an R? value that did not accurately indicate the fit of the data,
limiting the estimation of the disability models. In addition,
the assessment of publication bias was not possible because
of the lack of necessary studies included in the meta-analyses
(Ioannidis and Trikalinos 2007). Considering all facts, it is im-
portant to emphasise the need for future studies with improved
inclusion criteria and prior validation of the underlying pain
mechanisms.

4.3 | Strengths

The strengths of our study are the use of systematic and replica-
ble methods, which allowed us to robustly synthesise the available
evidence and estimate the overall effect of the interventions more
accurately. Furthermore, secondary analyses allowed us to isolate
clinical reasoning approaches to MT, as well as propose future re-
search on how different manual professions may influence clinical
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Std. Mean Difference Std. Mean Difference
Study or Subgroup  Std. Mean Difference SE Weight IV, Fixed, 95% Cl Year IV, Fixed, 95% CI
1.6.1 Functionality 0-3 months
Bronfort 2011 (B) -01705 01732 147% -017 051,017 2011 — T
Bronfort 2011 (&) -0.017 01732 147% -0.02 [-0.36,0.32] 2011 —r
Ulger 2017 0.4237 01803 121% 0.42[0.05,0.80] 2017 - =
Subtotal (95% Cl) 41.4% 0.06 [-0.14, 0.26] >
Heterogeneity: Chi*= 5.62, df= 2 (P = 0.06); F=64%
Test for overall effect. Z=0.56 (P = 0.57)
1.6.2 Functionality 3-6 months
Bronfort 2011 (B) -01174 01731 147% -012[-0.46,0.22) 2011 ——
Bronfort 2011 (&) -0.1354 01734 146% -0.14 [-0.48,0.20] 2011 — =
Subtotal (95% Cl) 29.3% -0.13[-0.37,0.11] e
Heterogeneity: Chi*=0.01, df=1 (P=0.94); F=0%
Testfor overall effect: Z=1.03 (P = 0.30)
1.6.3 Functionality > 6 months
Bronfort 2011 (A) -0.1875 01736 146% -019[-0.53,0.15 2011 —=1"
Bronfort 2011 (B) -0.0861 0173 14.7% -0.09 [-0.43,0.25] 2011 — =
Subtotal (95% CI) 29.3% -0.14 [-0.38, 0.10] -
Heterogeneity: Chi*= 017, df=1 (P=0.68); F=0%
Test for overall effect. Z=1.11 (P = 0.26)
Total (95% Cl) 100.0% -0.05[-0.18, 0.08]

Heterogeneity: Chi*=7.78, df=6 (P = 0.29); IF= 23%
Test for overall effect. Z=0.80 (P=10.42)
Test for subgroup differences: Chi*=1.98, df=2 (P=0.37), F=0%
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FIGURE4 | Comparison between ET and MT for physical function in CLBP (forest plot of the meta-analysis).

TABLE 3 | Meta-regression for pain intensity and disability.

Variable Coefficient SE t-statistic 95% CI P
Pain
Constant —5.5931 1.8150 —3.0816 (—13.4023,2.2162) 0.0911%**
Mean sessions 0.0079 0.0520 0.1522 (-0.2156, 0.2314) 0.8930
Ratio female/male -1.8017 0.5807 —3.1026 (—4.3003, 0.6969) 0.0901%**
Mean age 0.1798 0.0600 2.9980 (—0.0782, 0.4377) 0.0956%**
Disability
Constant —-17.9517 2.6573 —6.7556 (-51.7162, 15.8127) 0.0936%**
Mean sessions 0.5042 0.0815 6.1898 (—0.5308, 1.5391) 0.1020
Intervention weeks 0.4264 0.0565 7.5455 (—0.2916, 1.1443) 0.0839%**
Ratio female/male 3.9396 0.5934 6.6396 (—3.5997, 11.4790) 0.0952%**

Abbreviations: CI, confidence interval; SE, standard error.
*p<0.01.

*p <0.05.

#¥p <0.10.

parameters in CLBP. Finally, meta-regression allowed us to deter-
mine the influence of the initial predictors on the outcomes of the
meta-analysis. This revealed new research opportunities involving
clinical trials that stratify specific population subgroups.

5 | Conclusion

On the basis of our results, the current evidence is insufficient
to definitively recommend ET over ET, or vice versa, for man-
aging pain intensity, disability and physical function in people

with CLBP. ET showed small long-term benefits for disability in
people with CLBP. MT showed small short-term improvements
in pain intensity when RCTs on the basis of osteopathic or chiro-
practic reasoning were excluded. There is a critical lack of high-
quality RCTs with rigorous methodological designs. Clinicians
should consider the nuanced findings of this review when mak-
ing treatment decisions for people with CLBP. Although both
therapies alone might produce small beneficial effects on differ-
ent clinical parameters, the choice between ET and MT should
be reconsidered in favour of CPPP, considering individual pa-
tient factors, preferences, and the clinical context.
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