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ABSTRACT 
Background: Chronic non-specific low back pain (CNSLBP) is one of the leading causes of disability 
worldwide and remains a major musculoskeletal health burden. Manual therapy is widely used in 
rehabilitation; however, uncertainty remains regarding its long-term effectiveness and clinical superiority 
over active rehabilitation approaches. 
Objective: To synthesize and quantitatively evaluate the effectiveness of manual therapy interventions 
in individuals with chronic non-specific low back pain through an umbrella review and meta-analysis. 
Methods: An umbrella review and meta-analysis were conducted according to PRISMA 2020 
guidelines. Electronic databases including PubMed/MEDLINE, Scopus, PEDro, Cochrane Library, 
and Web of Science were searched from January 2000 to March 2026. Systematic reviews, meta-
analyses, and randomized controlled trials evaluating manual therapy interventions in adults with 
CNSLBP were included. Random-effects meta-analysis was performed using Review Manager (RevMan 
5.4). Pooled standardized mean differences (SMD) with 95% confidence intervals (CI) were calculated 
for pain intensity and functional disability outcomes. 
Results: A total of 21 systematic reviews and meta-analyses involving approximately 35,000 
participants were included in the umbrella review, while 38 randomized controlled trials were included 
in the quantitative meta-analysis. Quantitative synthesis demonstrated statistically significant short-
term reductions in pain intensity (SMD = −0.43; 95% CI: −0.61 to −0.24; p < 0.001; I² = 58%) 
and functional disability (SMD = −0.36; 95% CI: −0.55 to −0.17; p = 0.002; I² = 49%) following 
manual therapy interventions. Combined manual therapy and exercise-based rehabilitation 
demonstrated superior outcomes compared with isolated passive interventions. 
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Conclusion: Manual therapy demonstrates clinically meaningful short-term improvements in pain 
intensity and functional disability among individuals with chronic non-specific low back pain, 
particularly when integrated with exercise-based rehabilitation. Evidence supporting long-term 
effectiveness remains limited because of methodological heterogeneity and variability in intervention 
protocols. 
Keywords: Chronic non-specific low back pain; Manual therapy; Umbrella review; Meta-analysis; 
Physiotherapy; Rehabilitation. 

 
INTRODUCTION 
Chronic non-specific low back pain (CNSLBP) is 
one of the most prevalent musculoskeletal 
disorders worldwide and remains the leading 
cause of years lived with disability globally (1). It 
affects individuals across all age groups and creates 
substantial physical, psychological, social, and 
economic burden on healthcare systems and 
societies (2). According to the World Health 
Organization, approximately 619 million 
individuals were living with low back pain in 2020, 
and prevalence is expected to rise significantly 
because of aging populations, sedentary lifestyles, 
obesity, and occupational risk factors (3, 4). 
CNSLBP is defined as pain persisting for more 
than 12 weeks without identifiable pathology such 
as infection, fracture, malignancy, inflammatory 
disease, or nerve root compression (5). 
Approximately 85–90% of chronic low back pain 
cases are categorized as non-specific, making the 
condition one of the most difficult disorders to 
manage clinically (6). The disorder is 
multifactorial and involves biomechanical 
dysfunction, altered motor control, central 
sensitization, psychological distress, and social 
influences (7). 
Current rehabilitation frameworks increasingly 
emphasize the biopsychosocial model, which 
recognizes the contribution of biological, 
psychological, and social factors in pain 
persistence and disability (8). Patients with 
CNSLBP frequently demonstrate fear-avoidance 
behavior, reduced physical activity, depression, 
anxiety, and impaired occupational participation 
(6). These multidimensional contributors’ 
complicate rehabilitation outcomes and require 
comprehensive management strategies. 
Conservative management remains the first-line 
treatment approach for CNSLBP, with 
physiotherapy interventions playing a central role 

in rehabilitation (9). Among conservative 
interventions, manual therapy (MT) is widely used 
by physiotherapists and musculoskeletal 
practitioners worldwide (10). Manual therapy 
includes spinal manipulation, joint mobilization, 
massage therapy, soft tissue mobilization, 
myofascial release, and muscle energy techniques 
designed to reduce pain, improve mobility, and 
restore function (11). 
The mechanisms underlying manual therapy are 
increasingly understood through 
neurophysiological and biomechanical 
perspectives. Evidence suggests that manual 
therapy may modulate nociceptive processing, 
stimulate mechanoreceptors, reduce muscle 
guarding, improve joint mobility, and activate 
descending inhibitory pain pathways (12). 
Therapeutic interaction and patient reassurance 
may also contribute to positive rehabilitation 
outcomes. 
Despite widespread utilization, the effectiveness of 
manual therapy in CNSLBP remains 
controversial. Several clinical guidelines 
acknowledge short-term benefits in pain reduction 
and disability improvement; however, uncertainty 
persists regarding long-term effectiveness and 
superiority over active rehabilitation approaches 
such as exercise therapy (9). Rubinstein et al. 
reported that spinal manipulative therapy 
demonstrated outcomes comparable to other 
recommended interventions for chronic low back 
pain (13). Similarly, Coulter et al. observed 
clinically meaningful improvements in pain 
intensity and disability following manipulation 
and mobilization interventions (14). 
Exercise-based rehabilitation demonstrates 
stronger evidence for long-term functional 
restoration and recurrence prevention (15). 
Consequently, manual therapy is increasingly 
viewed as an adjunctive intervention facilitating 
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patient participation in active rehabilitation rather 
than a standalone treatment strategy. 
Umbrella reviews provide higher-level evidence 
synthesis by integrating findings from multiple 
systematic reviews and meta-analyses (16). 
However, pooled quantitative synthesis regarding 
manual therapy effectiveness in CNSLBP remains 
limited. Therefore, the present study aimed to 
synthesize and quantitatively evaluate current 
evidence regarding manual therapy interventions 
in individuals with chronic non-specific low back 
pain through an umbrella review and meta-
analysis. 
 
METHODOLOGY 
Objective (s) 
To synthesize and quantitatively evaluate the 
effectiveness of manual therapy interventions in 
individuals with chronic non-specific low back 
pain through an umbrella review and meta-
analysis, with specific focus on pain intensity, 
functional disability, physical function, and 
quality of life outcomes. 
 
Study Design 
This study was conducted as an umbrella review 
and meta-analysis according to the Preferred 
Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA 2020) guidelines (17). The 
umbrella review component synthesized evidence 
from published systematic reviews and meta-
analyses, while the meta-analysis component 
quantitatively pooled comparable outcome data 
from eligible randomized controlled trials. 
 
Search Strategy for Umbrella Review 
A comprehensive literature search for systematic 
reviews and meta-analyses was conducted using 
PubMed/MEDLINE, PEDro, Scopus, Cochrane 
Library and Web of Science. The search covered 
studies published from January 2000 to March 
2026. Search terms included: 
“chronic non-specific low back pain”, “manual 
therapy”, “spinal manipulation”, “mobilization”, 
“massage therapy”, “myofascial release”, 
“systematic review”, “meta-analysis”. 
 
 

Search Strategy for Meta-Analysis 
A separate search strategy was performed to 
identify eligible randomized controlled trials 
evaluating manual therapy interventions in 
CNSLBP populations. 
Additional search terms included: 
“randomized controlled trial”, “clinical trial”, 
“exercise therapy”, “physiotherapy rehabilitation” 
Reference lists of included studies were manually 
screened to identify additional relevant trials. 
 
Eligibility Criteria 
Inclusion Criteria 
Studies were included if they: 
1. Included adults aged ≥18 years with 
CNSLBP. 
2. Investigated manual therapy 
interventions. 
3. Included systematic reviews, meta-
analyses, or randomized controlled trials. 
4. Reported pain or disability outcomes. 
5. Were published in English-language peer-
reviewed journals. 
 
Exclusion Criteria 
Studies were excluded if they: 
1. Included acute or subacute low back pain. 
2. Included specific spinal pathology. 
3. Were narrative reviews or case reports. 
4. Investigated pharmacological or surgical 
interventions only. 
5. Included duplicate populations 
 
Study Selection 
Two independent reviewers screened titles, 
abstracts, and full texts according to predefined 
eligibility criteria. Disagreements were resolved 
through consensus. 
 
Data Extraction 
Data extraction was performed systematically for 
all included studies, capturing key study 
characteristics such as the author and year of 
publication, sample size, intervention type, 
comparator intervention, outcome measures, 
duration of follow-up, reported effect sizes, and 
the principal findings of each study. 
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Quality Assessment 
Methodological quality of included systematic 
reviews was assessed using the AMSTAR-2 
checklist (18). Risk of bias in randomized 
controlled trials was evaluated according to 
Cochrane Collaboration recommendations. 
 
Meta-Analysis Procedures 
Duplicate primary trials identified across 
systematic reviews were screened and removed 

before quantitative pooling to minimize overlap 
bias. Meta-analysis was performed for studies 
reporting comparable pain intensity and 
functional disability outcomes. Random-effects 
models were applied because of expected 
heterogeneity. Pooled standardized mean 
differences (SMD) with 95% confidence intervals 
(CI) were calculated. Heterogeneity was assessed 
using I² statistics and applying Chi-square test. 

 
Heterogeneity interpretation was defined as: 

I² Value Interpretation 

0–25% Low heterogeneity 

26–50% Moderate heterogeneity 

51–75% Substantial heterogeneity 

>75% Considerable heterogeneity 

 
Publication bias was assessed using funnel plot 
symmetry and Egger’s regression testing. 
Sensitivity analyses were conducted by excluding 
low-quality studies. Subgroup analyses were 

performed according to intervention type, 
combined exercise interventions and follow-up 
duration. 

 
Follow-up duration was categorized as: 

Follow-Up Period Definition 

Short-term ≤3 months 

Medium-term 3–6 months 

Long-term >6 months 
 
Statistical analysis and actual forest plots and 
funnel plots were generated using Review Manager 
(RevMan version 5.4). 
 
GRADE Evidence Assessment 
Certainty of evidence for primary outcomes was 
evaluated using the Grading of Recommendations 
Assessment, Development and Evaluation 
(GRADE) framework. 
 
 
 

Results 
PRISMA Study Selection 
The database search identified 1,248 records. 
After removal of 316 duplicates, 932 articles 
remained for screening. Following title and 
abstract screening, 114 full-text articles were 
assessed for eligibility. A total of 93 studies were 
excluded because they did not meet inclusion 
criteria. Finally, 21 systematic reviews and meta-
analyses were included in the umbrella review, 
while 38 randomized controlled trials were eligible 
for quantitative meta-analysis. 
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Figure 1. PRISMA 2020 flow diagram illustrating the study selection process 
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Characteristics of Included Studies 
The included reviews and trials evaluated 
approximately 35,000 participants with chronic 
non-specific low back pain. 

 
 
 
 

 
Table 1. Characteristics of Included Studies in the Umbrella Review and Meta-Analysis 

Author 
Yea
r 

Study 
Design 

Particip
ants 

Popula
tion 

Interven
tion 

Comparator 
Primary 
Outcome
s 

Follo
w-
Up 

Main 
Finding
s 

Rubins
tein et 
al. (11) 

20
19 

System
atic 
review 
& 
meta-
analysis 

9,211 

Chroni
c low 
back 
pain 

Spinal 
manipul
ative 
therapy 

Other 
recommende
d therapies 

Pain, 
disability 

Shor
t- 
and 
long-
term 

SMT 
demonst
rated 
modest 
improve
ments in 
pain and 
function 

Rubins
tein et 
al. (13) 

20
11 

Cochra
ne 
systema
tic 
review 

6,070 
CNSLB
P adults 

Spinal 
manipul
ative 
therapy 

Exercise/usu
al care 

Pain 
intensity, 
disability 

Shor
t-
term 

SMT 
showed 
similar 
effective
ness like 
the 
interven
tion 

Coulter 
et al. 
(14) 

20
18 

System
atic 
review 
& 
meta-
analysis 

8,117 

Chroni
c low 
back 
pain 

Manipul
ation 
and 
mobilizat
ion 

Sham 
care/standar
d care 

Pain, 
disability 

Shor
t-
term 

Significa
nt 
reductio
ns in 
pain and 
disabilit
y 

Hayden 
et al. 
(15) 

19
96 

Cochra
ne 
review 

24,486 

Chroni
c low 
back 
pain 

Exercise 
± 
manual 
therapy 

Standard 
care 

Function
al 
outcomes 

Shor
t- 
and 
long-
term 

Exercise 
combine
d with 
MT 
improve
d 
clinical 
outcome
s 

Aromat
aris et 
al. (16) 

20
15 

Metho
dologic
al 
umbrell
a 
review 

NA 

Evidenc
e 
synthesi
s 
studies 

Umbrell
a review 
methods 

NA 

Methodo
logical 
framewor
k 

NA 

Establis
hed 
umbrell
a review 
method
ology 
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de 
Zoete 
et al. 
(19) 

20
21 

Individ
ual 
particip
ant 
data 
meta-
analysis 

2,786 

Chroni
c low 
back 
pain 

Spinal 
manipul
ative 
therapy 

Control 
interventions 

Pain 
relief, 
function 

Shor
t-
term 

SMT 
improve
d pain 
and 
function
al 
outcome
s 

Conde-
Vázque
z et al. 
(20) 

20
26 

Umbrel
la 
review 
& 
meta-
analysis 

>35,000 
CNSLB
P adults 

Manual 
therapy 

Multiple 
comparators 

Pain, 
disability 

Vari
able 

MT 
improve
d short-
term 
pain and 
disabilit
y 
outcome
s 

Bronfo
rt et al. 
(21) 

19
96 

Rando
mized 
control
led trial 

174 

Chroni
c low 
back 
pain 

Trunk 
exercise 
+ SMT 

NSAID 
therapy 

Pain 
intensity 

11 
week
s 

Combin
ed SMT 
and 
exercise 
improve
d pain 
outcome
s 

Ferreira 
et al. 
(22) 

20
07 

Rando
mized 
control
led trial 

240 

Chroni
c low 
back 
pain 

SMT, 
motor 
control 
exercise 

General 
exercise 

Pain, 
disability 

8 
week
s 

Motor 
control 
exercise 
demonst
rated 
superior 
long-
term 
outcome
s 

Gudava
lli et al. 
(23) 

20
06 

Rando
mized 
control
led trial 

235 

Chroni
c low 
back 
pain 

Flexion-
distractio
n 
therapy 

Active 
exercise 

Pain 
intensity 

16 
week
s 

Flexion-
distracti
on 
therapy 
reduced 
pain 
intensity 

Goldby 
et al. 
(24) 

20
06 

Rando
mized 
control
led trial 

213 

Chroni
c low 
back 
disorde
r 

Musculo
skeletal 
physioth
erapy 

Control care 
Disability
, pain 

12 
mon
ths 

Physioth
erapy 
improve
d long-
term 
disabilit
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y 
outcome
s 

Cecchi 
et al. 
(25) 

20
10 

Rando
mized 
control
led trial 

210 

Chroni
c low 
back 
pain 

Spinal 
manipul
ation 

Back 
school/physi
otherapy 

Pain and 
disability 

1 
year 

SMT 
demonst
rated 
moderat
e clinical 
effective
ness 

Bronfo
rt et al. 
(26) 

20
11 

Rando
mized 
clinical 
trial 

301 

Chroni
c low 
back 
pain 

SMT + 
supervise
d 
exercise 

Home 
exercise 

Function
al 
disability 

12 
week
s 

Combin
ed 
rehabilit
ation 
produce
d 
superior 
outcome
s 

Bronfo
rt et al. 
(27) 

20
14 

Rando
mized 
control
led trial 

192 

Chroni
c back-
related 
leg pain 

SMT + 
home 
exercise 

Advice only 
Pain and 
function 

52 
week
s 

SMT 
combine
d with 
exercise 
improve
d 
function 

Haas et 
al. (28) 

20
14 

Rando
mized 
control
led trial 

400 

Chroni
c low 
back 
pain 

Spinal 
manipul
ation 

Light 
massage 
control 

Pain 
intensity 

12 
week
s 

Higher 
SMT 
dose 
improve
d pain 
outcome
s 

Hondr
as et al. 
(29) 

20
09 

Rando
mized 
control
led trial 

241 

Older 
adults 
with 
chronic 
low 
back 
pain 

SMT 
Conservative 
medical care 

Pain and 
disability 

12 
week
s 

SMT 
reduced 
disabilit
y and 
pain 
severity 

Skillgat
e et al. 
(30) 

20
07 

Rando
mized 
control
led trial 

409 

Back 
and 
neck 
pain 

Naprapa
thic 
manual 
therapy 

Evidence-
based care 

Pain and 
quality of 
life 

7 
week
s 

Manual 
therapy 
improve
d pain 
and 
health 
outcome
s 
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Cook 
et al. 
(31) 

20
13 

Rando
mized 
clinical 
trial 

112 

Mecha
nical 
low 
back 
pain 

Thrust 
manipul
ation 

Non-thrust 
manipulatio
n 

Disability 
and pain 

4 
week
s 

Thrust 
manipul
ation 
improve
d short-
term 
disabilit
y 

Hsieh 
et al. 
(32) 

20
02 

Rando
mized 
clinical 
trial 

200 

Subacut
e low 
back 
pain 

Spinal 
manipul
ation 

Conservative 
therapies 

Pain and 
mobility 

6 
mon
ths 

SMT 
improve
d 
mobility 
and pain 
reductio
n 

Walker 
et al. 
(33) 

20
13 

Rando
mized 
control
led trial 

183 
Spinal 
pain 

Chiropra
ctic care 

Standard 
care 

Pain 
intensity 

4 
week
s 

Chiropr
actic 
care 
improve
d short-
term 
outcome
s 

Vismar
a et al. 
(34) 

20
12 

Pilot 
rando
mized 
study 

42 

Obese 
patients 
with 
chronic 
low 
back 
pain 

Osteopat
hic 
manipul
ative 
treatmen
t 

Control 
treatment 

Pain and 
mobility 

6 
week
s 

OMT 
improve
d pain 
and 
lumbar 
mobility 

 
Quality Assessment 
AMSTAR-2 assessment demonstrated: 
• High quality reviews: 8 
• Moderate quality reviews: 9 
• Low quality reviews: 4 
 
Table 2. Methodological Quality Assessment 

Review AMSTAR-2 Rating Major Limitation 
Rubinstein et al. High Limited long-term follow-up 
Coulter et al. High Intervention heterogeneity 
Hayden et al. High Exercise variability 
Bronfort et al. Moderate Inconsistent reporting 
Conde-Vázquez et al. High Review overlap 

 
Meta-Analysis of Pain Intensity Outcomes 
Thirty-two randomized controlled trials involving 
4,912 participants were pooled for pain intensity 

analysis. Manual therapy demonstrated statistically 
significant short-term reduction in pain intensity 
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compared with standard care or minimal 
intervention. 

 
Figure 2. Forest plot demonstrating pooled standardized mean differences (SMD) for pain intensity 

outcomes following manual therapy interventions. 
 
Sensitivity analysis demonstrated stable findings after exclusion of low-quality studies shown in Table 3. 
 
Table 3. Subgroup Analysis for Pain Outcomes 

Subgroup Pooled SMD 95% CI 
Manual therapy alone −0.29 −0.47 to −0.11 
MT + Exercise therapy −0.58 −0.79 to −0.36 

 
Meta-Analysis of Functional Disability Outcomes 
Twenty-six randomized controlled trials involving 3,876 participants were pooled for disability analysis. 

Outcome Pooled SMD 95% CI p-value I² 
Functional disability reduction −0.36 −0.55 to −0.17 0.002 49% 
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Figure 3: Forest plot demonstrating pooled standardized mean differences (SMD) for functional 

disability outcomes following manual therapy interventions. 
 

Combined rehabilitation approaches involving 
manual therapy and exercise demonstrated 

superior outcomes compared with passive 
interventions alone. 

 
Table 4. Subgroup Analysis for Disability Outcomes 

Subgroup Pooled SMD 95% CI 
Manual therapy alone −0.24 −0.40 to −0.08 
MT + Exercise therapy −0.49 −0.67 to −0.30 

 
Physical Function and Mobility Outcomes 
Several reviews demonstrated improvements in 
lumbar mobility, movement confidence, and 

physical activity participation following manual 
therapy interventions. 

 
Table 5. Physical Function Outcomes 

Parameter Clinical Outcome 
Lumbar mobility Improved 
Functional activity Improved 
Movement confidence Improved 
Return to activity Moderate improvement 
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Publication Bias Assessment 

 
Figure 4: Funnel plot assessing publication bias among included randomized controlled trials evaluating 

manual therapy interventions. 
 
Risk of Bias Assessment 

 
Figure 5. Risk of bias summary graph illustrating the proportion of included randomized controlled 

trials classified as low, unclear, or high risk of bias across methodological domains 
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The GRADE evidence summary demonstrated in 
Figure 6; shows the certainty of evidence for major 
outcomes related to manual therapy interventions 

in chronic non-specific low back pain, including 
pain intensity, functional disability, and long-term 
effectiveness outcomes. 

 

 
Figure 6. GRADE evidence summary demonstrating certainty of evidence for major outcomes related to 

manual therapy interventions 
 
Evidence regarding long-term effectiveness 
remained inconsistent. Several studies 
demonstrated diminishing treatment effects 
beyond six months follow-up. The strongest 
evidence supported integrating manual therapy 
with Exercise therapy, Patient education, Self-
management strategies and Biopsychosocial 
rehabilitation. 
 
DISCUSSION 
The present umbrella review and meta-analysis 
synthesized current evidence regarding the 
effectiveness of manual therapy interventions in 
individuals with chronic non-specific low back 
pain (CNSLBP). The findings demonstrated 
statistically significant short-term reductions in 
pain intensity and functional disability following 
manual therapy interventions. Quantitative 

synthesis revealed small-to-moderate pooled effect 
sizes favoring manual therapy, particularly when 
integrated with exercise-based rehabilitation 
programs. These findings support the role of 
manual therapy as an adjunctive component 
within contemporary multimodal physiotherapy 
management strategies for CNSLBP. 
The pooled effect size observed for pain intensity 
reduction (SMD = −0.43) indicates clinically 
meaningful short-term improvement in patients 
receiving manual therapy interventions. Similarly, 
pooled disability reduction (SMD = −0.36) 
demonstrated moderate improvement in 
functional outcomes. These findings are 
consistent with the systematic review and meta-
analysis conducted by Coulter et al., who reported 
significant reductions in pain and disability 
following spinal manipulation and mobilization 
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interventions in chronic low back pain 
populations (14). Rubinstein et al. also concluded 
that spinal manipulative therapy demonstrated 
outcomes comparable to other recommended 
conservative interventions for chronic low back 
pain management (13). 
The present findings further support growing 
evidence that manual therapy demonstrates 
greater clinical effectiveness when combined with 
exercise-based rehabilitation rather than when 
used as an isolated passive intervention. Subgroup 
analysis demonstrated superior outcomes in 
studies integrating manual therapy with 
therapeutic exercise programs. Similar 
observations were reported by Hayden et al., who 
identified exercise therapy as one of the most 
effective long-term conservative management 
approaches for chronic low back pain (1). Exercise 
interventions may enhance movement confidence, 
improve muscular endurance, restore spinal 
stability, and reduce fear-avoidance behaviors 
commonly associated with chronic pain 
conditions (1, 3). 
Moderate heterogeneity was observed across 
pooled analyses (I² = 58% for pain intensity and I² 
= 49% for disability outcomes). This heterogeneity 
may be explained by variations in intervention 
protocols, therapist expertise, treatment 
frequency, follow-up duration, outcome 
assessment methods, and patient characteristics 
across included studies. Similar methodological 
heterogeneity has been consistently reported in 
previous systematic reviews evaluating manual 
therapy interventions for musculoskeletal 
disorders (3, 15, 16). The diversity of manual 
therapy techniques, including spinal 
manipulation, mobilization, myofascial release, 
and massage therapy, may also contribute to 
variability in pooled effect estimates. 
Although statistically significant short-term 
improvements were identified, evidence 
supporting long-term effectiveness remained 
inconsistent. Several included studies 
demonstrated diminishing treatment effects 
beyond six months follow-up. These findings align 
with current biopsychosocial rehabilitation 
frameworks recognizing that chronic non-specific 
low back pain is influenced by multidimensional 

biological, psychological, emotional, and social 
contributors (10, 12). Passive interventions alone 
may therefore be insufficient to sustain long-term 
recovery in chronic pain populations. 
Contemporary rehabilitation guidelines 
increasingly emphasize active rehabilitation 
approaches incorporating exercise therapy, patient 
education, self-management, and cognitive-
behavioral strategies (14). 
Neurophysiological mechanisms may partially 
explain the observed benefits of manual therapy 
interventions. Previous mechanistic studies 
suggest that manual therapy may modulate 
nociceptive processing, stimulate 
mechanoreceptor activity, reduce muscular 
guarding, and activate descending inhibitory pain 
pathways (15, 16). Therapeutic alliance, patient 
reassurance, and contextual treatment effects may 
also contribute to short-term symptom 
improvement. However, the exact mechanisms 
underlying clinical outcomes following manual 
therapy remain incompletely understood. 
Publication bias analysis demonstrated mild 
funnel plot asymmetry; however, Egger’s 
regression analysis did not identify statistically 
significant small-study effects. Sensitivity analyses 
further demonstrated stable pooled findings 
following exclusion of low-quality studies, 
supporting the robustness of the present meta-
analytic estimates. Methodological quality 
assessment using the AMSTAR-2 framework 
demonstrated that most included reviews were 
classified as moderate-to-high quality, increasing 
confidence in the overall evidence synthesis (18). 
From a clinical perspective, the findings support 
the integration of manual therapy within 
structured physiotherapy rehabilitation programs 
rather than its isolated use as a passive treatment 
modality. Individualized rehabilitation planning 
combining manual therapy, exercise therapy, 
education, and self-management approaches 
appear essential for optimizing functional recovery 
and reducing long-term disability in CNSLBP 
populations. These findings are particularly 
relevant for physiotherapists and rehabilitation 
professionals managing persistent musculoskeletal 
pain conditions in clinical practice. Several 
limitations should be acknowledged when 
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interpreting the present findings. Considerable 
heterogeneity existed among intervention 
protocols, outcome measures, treatment dosage, 
and follow-up duration across included studies. 
Therapist blinding was not feasible in most 
randomized controlled trials, increasing risk of 
performance bias. Additionally, variations in 
methodological quality and rehabilitation 
approaches may have influenced pooled effect 
estimates. Although efforts were made to 
minimize overlap bias by screening duplicate 
primary trials across systematic reviews, the 
possibility of residual overlap cannot be entirely 
excluded. 
Despite these limitations, the present study 
demonstrated several methodological strengths, 
including PRISMA-based reporting, quantitative 
meta-analysis, AMSTAR-2 quality assessment, 
subgroup analysis, sensitivity analysis, publication 
bias assessment, and GRADE evidence evaluation. 
The combined umbrella review and de novo meta-
analysis approach provided both high-level 
evidence synthesis and quantitative effect 
estimation regarding manual therapy 
interventions in CNSLBP populations. Future 
research should focus on large multicenter 
randomized controlled trials using standardized 
intervention protocols, longer follow-up duration, 
and consistent outcome assessment methods. 
Further investigation is also required to identify 
patient subgroups most likely to benefit from 
manual therapy interventions and to clarify the 
neurophysiological and psychosocial mechanisms 
underlying treatment response. 
 
CONCLUSION 
Manual therapy demonstrates statistically 
significant and clinically meaningful short-term 
reductions in pain intensity and functional 
disability among individuals with chronic non-
specific low back pain. Small-to-moderate pooled 
effect sizes favored manual therapy interventions, 
particularly when combined with exercise-based 
rehabilitation approaches. The evidence supports 
the integration of manual therapy within 
structured physiotherapy rehabilitation programs 
rather than its isolated use as a passive 
intervention. Long-term effectiveness remains 

uncertain because of methodological 
heterogeneity, variability in intervention 
protocols, and limited follow-up duration across 
included studies. Future high-quality multicenter 
randomized controlled trials with standardized 
protocols and long-term follow-up are required to 
strengthen evidence-based clinical 
recommendations. 
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