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Abstract: Background: Chronic low back pain is a leading cause of disability worldwide,
necessitating effective interventions to alleviate pain and improve function. This meta-
analysis aimed to evaluate the effectiveness of stabilization exercises for pain relief and
disability reduction in patients with chronic low back pain. Methods: A meta-analysis was
conducted following PRISMA and Cochrane guidelines. Randomized controlled trials eval-
uating stabilization exercises for chronic low back pain were included. Subgroup analyses
were performed based on treatment duration, type of pain (specific vs. non-specific), study
quality, and exercise type. Effect sizes were calculated using standardized mean differences
(SMD), and evidence quality was assessed using the GRADE tool. Results: A total of
23 studies involving 1132 participants were included. The meta-analysis revealed that
longer treatment durations (8-12 weeks) showed the strongest effects on pain reduction
(SMD = —0.88) and disability improvement (SMD = —0.85). For pain type, non-specific
low back pain responded better (SMD = —0.81 for pain, —0.73 for disability) compared
to specific LBP (SMD = —0.61 and —0.42, respectively). The 6-week duration also demon-
strated moderate effects (SMD = —0.72 for pain). Core stability exercises had superior pain
reduction (SMD = —0.90, large effect) compared to spinal stability exercises (SMD = —0.57),
while spinal stability exercises showed higher-quality evidence for disability improvement
(SMD = —0.56, high-quality) versus core stability (SMD = —0.62, low-quality). Conclusion:
Stabilization exercises are a highly effective intervention for chronic low back pain, offering
significant pain relief and functional improvement. They outperform other common in-
terventions and should be prioritized in clinical practice, particularly in longer-duration,
supervised programs. These findings provide strong evidence to guide treatment protocols
and improve outcomes for patients with chronic low back pain.

Keywords: low back pain; back pain; conservative treatment; exercise therapy

1. Introduction

Low back pain (LBP) represents a global health crisis as the leading cause of disability
worldwide [1], with the lumbar region affected in 80% of cases [2]. The condition imposes
a substantial economic burden through direct healthcare costs and indirect productivity
losses [3], while epidemiological studies confirm that 50-80% of adults will experience
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LBP at some point in their lives [4-8]. The Lancet Low Back Pain Series underscores that
LBP is the leading cause of disability worldwide, with rising prevalence and inadequate
healthcare responses [1,9]. Recent analyses highlight that up to 60% of LBP care is “low-
value”, exacerbating costs and patient outcomes [3,10]. Definitions of LBP vary, but it is
generally described as pain or discomfort located between the lower ribs and the upper
thighs, sometimes accompanied by leg pain [11,12]. The study by [13] emphasizes the
need to shift from a purely biomedical model to a biopsychosocial approach, given the
complexity of LBP. LBP is classified by duration (acute/subacute/chronic) [11,12] and
etiology (specific vs. non-specific), with 10% of non-specific cases becoming chronic [14-16].
Chronic low back pain (CLBP) lasts 12 weeks and can be classified based on etiology,
pain mechanisms, and clinical presentation [17]. Despite its widespread impact, many
individuals with LBP do not seek medical care, and those who do often report similar pain
levels and frequency as those who do not [18-20]. Recent studies highlight structural and
functional changes in back muscles among individuals with LBP, including atrophy of the
multifidus and altered motor control [21,22].

Evidence strongly supports the effectiveness of exercise and multidisciplinary pain
management programs in treating LBP [23,24]. The study by [9] calls for prioritizing
non-pharmacological interventions, particularly exercise therapy, as first-line treatment.
A network meta-analysis found that motor control and stabilization exercises are among
the most effective modalities for managing chronic LBP [25]. Common exercises for LBP
include warm-ups, strengthening exercises for the back extensors, abdominals, glutes, and
leg muscles, as well as flexibility routines [26]. Hamstring tightness can negatively impact
lumbopelvic biomechanics, making stretching exercises a valuable component of LBP
treatment [27,28]. Lumbar, spinal, and trunk stabilization exercises are key rehabilitation
strategies for managing LBP by improving stability and muscle coordination and reducing
excessive spinal movement [29]. These exercises target the deep stabilizing muscles, includ-
ing the transversus abdominis, multifidus, diaphragm, and pelvic floor muscles [30]. The
study by [31] confirms that motor control exercises significantly reduce pain and disability
in chronic LBP. Core stability exercises aim to strengthen neuromuscular and motor control
systems, reducing the risk of spinal injuries [32].

Our PICOS question is as follows: In patients with chronic low back pain (P), does
stabilization exercise therapy (I) compared with other treatments (C) lead to a reduction in
pain and improvement in functional status (O), analyzed through randomized controlled
trials (S)? The primary objective of this study is to systematically evaluate the efficacy of
stabilization exercises in reducing pain and improving functional outcomes in patients with
chronic low back pain through a comprehensive meta-analysis of randomized controlled
trials. This analysis will be based on standardized outcome measures to ensure consistency
and comparability across studies. The secondary objectives are to compare the relative
effectiveness of different stabilization exercise approaches—such as core stabilization versus
spinal stability exercises—and to assess the impact of varying treatment durations. These
secondary aims seek to establish clinically meaningful, evidence-based recommendations
for rehabilitation protocols, thereby supporting more informed clinical decision-making in
managing chronic low back pain.

2. Materials and Methods

This paper was developed and reported according to the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA) guidelines [33] and the Cochrane
guidelines [34], and it was registered in the PROSPERO database (CRD42022371282).
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2.1. Deviations from the Protocol

After the first search, which was based on the outcome of quality of life, studies with
various types of treatments were obtained, so a precise differentiation of these treatments
could not be made based on them. In the second search, we based ourselves on the
outcomes of pain and disability, which were secondary to us in the first search. Before
the first search, we did not define a specific conservative treatment we would use in the
analysis. For the basic treatment in the second search, we used stabilization exercises.

2.2. Inclusion and Exclusion Criteria

A search strategy was developed to identify all relevant studies evaluating the effect
of different methods in the treatment of CLBP. Our systematic search included PubMed,
Cochrane Library, Web of Science, and Scopus databases. We used combinations of subject
headings, adapting them to each database: (“Low back pain” OR “Back pain” OR “LBP”
OR “Lumbago” OR “Lumb pain” OR “Backache”), AND (“Conservative treatment” OR
“Exercise therapy” OR “Stabilization exercise” OR “Core stabilization” OR “Physical exer-
cise” OR “Lumbar stabilization” OR “Trunk stabilization”) The search was conducted on
11 January 2025. Figure 1 shows the search strategy.

)
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[

)
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Identification of studies via databases and registers

Identification of studies via other methods
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Figure 1. Flow chart.

PICOS (population, interventions, comparators, outcomes, study designs) eligibil-
ity criteria described in PRISMA were adopted for inclusion/exclusion of the studies
(Table 1) [35].

Table 1. PICOS Eligibility Inclusion/Exclusion Criteria.

Category Inclusion Criteria
Population Adults aged 18-65 years with CLBP
Intervention Core stabilization exercises, lumbar stabilization exercises,

trunk stabilization exercises, or spinal stabilization exercises
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Table 1. Cont.

Category Inclusion Criteria
Comparator Control group (no treatment, other exercise treatments,
or home exercises)
Outcomes Pain and disability
Study Design Randomized controlled trials
Other No language restrictions. Date of publication: studies that
were published after 2000.
Reason Exclusion Criteria
1 Trials with the same exercise intervention type with minor

differences in the application protocol.
Studies without a control group as a comparator.
3 Systematic reviews, meta-analyses, study protocols, books,
book reviews, and conference publications.
Studies that used another type of therapy.
5 Acute or subacute low back pain.

N

e

2.3. Information Sources, Selection, and Data Collection Process

Four databases were searched (PubMed, Cochrane Library, Web of Science, and Sco-
pus). Two investigators, B.R. and V.D., included/excluded studies. In case of disagreement,
the problem is solved by agreement and consensus. Two investigators independently per-
formed data extraction after selecting studies based on all inclusion and exclusion criteria
in the meta-analysis, presented in the PRISMA flow diagram (Figure 1). Mendeley Desktop
(version 1.19.8, Elsevier) was used for reference management and citation organization.
All identified studies from the databases were imported into Mendeley, where duplicate
records were removed. After screening and selecting the eligible studies, all relevant data
were extracted and transferred to Microsoft Excel (2016) for further analysis. The following
variables are tabulated: authors, year of publication, program type, number of participants,
age, outcomes, sessions per week, duration, and country (Table 2).

2.4. Data Analysis

Meta-analysis and statistical analysis were performed using R 4.3.2 software with
the meta package [36]. Effect sizes were estimated for pain and disability outcomes. For
each study, standardized mean difference (SMD) and 95% confidence intervals (CI) were
calculated for continuous outcomes, random model. According to Cohen’s guide, values
of 0.2-0.5, 0.5-0.8, and >0.8 show small, medium, and large effect sizes, respectively [37].
Results were considered statistically significant at p < 0.05. After the basic analyses, sub-
group analyses were performed for the factors of duration of treatment, type of pain, risk
of bias, and differences in the type of treatment. In our meta-analysis, we included both a
spinal stabilization group and a core stabilization group to explore potential differences
in their effects on CLBP. Although many exercises overlap between these two approaches,
we performed a subgroup analysis to account for the differentiation made by the authors
of the included studies, as reflected in the naming and categorization of their exercises.
This subgroup analysis allows us to better understand whether the specific focus of the
interventions—spinal stabilization versus core stabilization—may influence outcomes,
even if the exercises themselves share similarities. By doing so, we aim to provide a more
nuanced interpretation of the results and acknowledge the distinctions emphasized in
the original studies. The subgroup of spinal stability exercises is composed of lumbar,
trunk, and spinal stability exercises, as defined by the authors of the included studies.
Heterogeneity was assessed using the Higgins I? test [38] and p values, and Egger’s test [39]
investigated publication bias.
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2.5. Quality Assessment and Quality of Evidence

Two investigators independently assessed the quality of the studies. The risk of bias
was assessed for each randomized trial using the Cochrane Risk of Bias Tool [34], which
assesses seven sources of bias. Each study was examined and rated as low, high, or un-
clear. The quality of meta-analysis records was evaluated using the GRADE (Grading of
Recommendations, Assessment, Development, and Evaluation) tool [40]. Evidence quality
was categorized as “High”, “Moderate”, “Low”, or “Very Low”, reflecting the level of
confidence that the true effect size aligns closely with the observed effect size. Several
factors contributed to a downgrade in quality, including the risk of bias, inconsistency, indi-
rectness, imprecision, and publication bias. The risk of bias led to a one-level downgrade if
it was likely to significantly alter the results, particularly when studies included a mix of
low and moderate risk of bias. Each study’s overall risk of bias was classified as “Low”,
“Moderate”, or “High”. If a substantial portion of the data came from high-risk studies, the
quality was reduced by one level for serious risk or two for very serious risk. Inconsistency
was considered high when there was significant variability in effect sizes across studies,
minimal overlap in confidence intervals, or strong statistical evidence of heterogeneity.
Indirectness was a concern if the studies had limitations related to the population, interven-
tion, comparator, or outcomes. Imprecision resulted in a downgrade if the total sample size
was below 400 or if the confidence interval’s lower or upper limit exceeded 0.5 of the stan-
dardized mean difference (SMD) in either direction. Publication bias was assessed based on
asymmetry in the meta-analysis funnel (with at least 10 included studies), underreporting
of negative findings, or reported conflicts of interest among researchers [41].

3. Results

Based on the search strategy, a total of 665 studies were selected from the initial
database search. Of that number, 198 duplicate studies were first excluded; therefore,
467 studies were selected for further analysis. A total of 388 studies were excluded after
screening the abstracts and titles because they did not meet the inclusion criteria. The
remaining 64 studies were fully reviewed. Following a comprehensive full-text assessment,
44 studies were deemed ineligible and subsequently excluded. The remaining 20 studies
that met all criteria were included in this review article and meta-analysis. Three more
studies that met the inclusion criteria were found through a citation search. The flow
diagram is shown in Figure 1.

Table 2 shows the characteristics of the included studies. A total of 1132 respondents
participated in 23 studies; the sample ranged from 19 to 160, while the respondents were
18 years of age and older. The total length of treatment ranged from 2 weeks to 12 weeks.
The study analyzed the effect of treatment on pain reduction using a sample of 796 partici-
pants, while its impact on disability was evaluated using a sample of 782 participants.

Figures S1 and S2 (Supplementary Materials) show the risk of bias. Of the 23 in-
cluded studies, all were randomized. Concealment of allocation was high risk in 14 out
of 23 randomized studies. Physiotherapists and participants could not be blinded due to
the way the intervention was applied, so all randomized studies were assessed as unclear
risk. For the outcome “Blinding of outcome assessment”, ten studies had a low risk. The
studies by [42,43] present data in a manner inappropriate for meta-analysis, which poses a
problem in data processing, and it is this item that is assessed as high risk. Of the 161 items
in the 23 included randomized studies, there were 29 high items (18.01%), 24 unclear items
(14.9%), and 108 low items (67.08%). To see how studies with different quality affect the
overall effect sizes in all measured outcomes, subgroup analyses were performed, the
results of which are presented in the results of the meta-analysis.
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Table 2. Main features of the included studies.
Study Type of Exercise N Age Outcomes Exercise Time Duration Type of Country
Program Per Week LBP
Akhtar [44] Core stability exercises vs. 108 46.39 £7.43 VAS N/A 6 weeks Non-specific Pakistan
Physical Exercise 45.50 £ 6.61
Alfuth [45] Core stability exercises vs. 27 43 +£9.2 RM N/A 4 weeks Specific Deutschland
Mobilization exercises 50 £ 8.5 ODQ
Bae [46] Core stability exercises vs. 36 32.4 4+ 10.7 VAS 3 x 30 min 4 weeks Non-specific Republic of Korea
Sit-up exercise 327+6.1 ODQ
RM
Bhadauria [47] Lumbar stability exercises vs. 24 32.75+11.73 VAS 3-4 x 60 min 3 weeks Specific India
Dynamic Strengthening 36.67 + 10.74 ODQ
Pilates 35.33 £ 12.88
Gorji [48] Core stability exercises vs. 37 54.6 £2.4 VAS 3 X 45-60 min 8 weeks Specific Iran
PNE/MCE 55.2 +£2.6 RM
Hosseinifar [49] Lumbar stability exercises vs. 30 3424+7.1 VAS 3 x 45 min 6 weeks Non-specific Iran
McKenzie Exercises 33.8 6.9
Hwangbo [50] Core stability exercises vs. 30 46.7 +10.2 VAS 3 x 60 min 6 weeks Specific Republic of Korea
Combined exercise program 47.3 +9.8
Javadian [51] Lumbar stability exercises 30 38.51+9.2 VAS 3 x 45 min 8 weeks Non-specific Iran
Conventional physiotherapy 378 £8.7 ODQ
Karimi [43] Core stability exercises 29 42.3 +10.5 VAS 3 x 60 min 6 weeks Non-specific Iran
Standard care 41.8 +9.7 ODQ
Ko [52] Lumbar stability exercises 19 452 +£11.3 VAS 3 x 60 min 12 weeks Specific Republic of Korea
Conventional physiotherapy 44.8 +10.7
Kofotolis [53] Spinal stability exercises 44 41.0£5.5 BRP 3 X 45 min 4 weeks Specific Greece
Standard care 422 +7.8 ODQ
Koumantakis [54] Spinal stability exercises 55 39.2+114 VAS 2 x 60 min 8 weeks Specific Greece
General exercise 352+97 RM
Lee [55] Lumbar stability exercises 40 34.75 +0.85 VAS 4 x 60 min 6 weeks Specific Republic of Korea
Conventional physiotherapy 34.20 & 0.69
Lee [56] Lumbar stability exercises 39 54.9 + 10.6 ODQ 3 x 20 min 6 weeks Non-specific Republic of Korea
Resistance hip exercises 50.0 £ 11.4
Nabavi [42] Trunk stability exercises 41 40.75 £ 8.23 VAS 3 x 45 min 4 weeks Non-specific Iran
Conventional physiotherapy 34.05 +10.75
Noormohammadpour [57] Core stability exercises 20 433 +75 VAS 3 x 60 min 8 weeks Non-specific [ran
Conventional physiotherapy 413+ 64 RM
Puntumetakul [58] Core stability exercises 38 37.26 £ 13.38 NRS 2 x 20 min 10 weeks Specific Thailand
Strengthening exercise 39.10 +£ 1091
Salavati [59] Trunk stability exercises 40 32.60 + 7.80 VAS 3 x 45 min 4 weeks Non-specific Iran
General exercise 29.93 +5.18 OoDQ
Shaughnessy [60] Lumbar stability exercises 41 43+9 RM 2 x 30 min 10 weeks Specific Ireland
Standard care 46 +£ 11 ODQ
Stankovic [61] Lumbar stability exercises 160 495+ 11.8 VAS 3 x 60 min 4 weeks Specific Serbia
Strengthening and stretching 495+ 124 ODQ
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Table 2. Cont.

Study Type of Exercise N Age Outcomes Exercise Time Duration Type of Country
Program Per Week LBP
Suh [62] Lumbar stability exercises 23 57.40 + 15.88 VAS 3 x 60 min 6 weeks Specific Republic of Korea

Walking exercise 54.15 £+ 13.89 ODQ

Ulger [63] Trunk stability exercises 113 41.6 £12.9 VAS N/A 6 weeks Specific Turkey
Manual therapy 43.1 £14.3 ODQ

Waseem [64] Core stability exercises 108 46.39 +7.43 ODQ 3 X 45 min 6 weeks Non-specific Pakistan

Conventional physiotherapy 45.50 £ 6.61

LBP—Ilow back pain; VAS—visual analogue scale; ODQ—Oswestry disability questionnaire; RM—Roland-Morris disability questionnaire; NRS—numeric rating scale; BRP—Borg
verbal rating pain scale; PNE—pain neuroscience education; MCE—motor control exercises.
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Meta-analysis

3.1. The Influence of the Duration of the Treatment on the Pain

Short duration

The shortest treatment duration was categorized within the 2- to 4-week subgroup.
A total of six studies utilized this treatment length, involving 338 participants, which
accounted for 42.46% of the total sample. Meta-analysis results demonstrated statistical
significance with a moderate effect size (SMD = —0.52; 95% CI = —0.75 to —0.30; p < 0.0001)
and were rated as having low-quality evidence according to GRADE (Supplementary
Materials, Table S5). The analysis also showed low heterogeneity (I> = 0%, p = 0.56)

(Figure 2).
Standardised Mean

Study [*] SE Difference SMD 95%-Cl Weight
6 weeks
Akhtar 2017 -1.1911 0.2094 —— -1.19 [1.60;-0.78] 10.9%
Hosseinifar 2013 -0.5833 0.3739 =iy 058 [-1.32; 015] 48%
Hwangbo 2015 -0.1028 0.3654 I -0.10 [-0.82; 061] 4.9%
Lee 2014 -0.6919 0.3265 — 069 [-1.33,-005] 59%
Suh 2019 -0.3631 0.4247 & 036 [1.20; 047] 3.8%
Ulger 2017 -0.8207 0.1962 —&— 082 [-1.21,-0.44] 118%
Random effects model —_— -0.72 [-1.03; -0.40] 42.2%
Heterogeneity: 1% = 42%, p = 0.12
2-4 weeks
Bhadauria 2017 -0.7741 04260 —_—s— 077 [-161, 006] 38%
Karimi 2014 -1.1477 04052 ——8&—— -1.15 [1.94,-035] 42%
Kofotolis 2008 -0.5624 0.3083 ) 056 [1.17, 004 65%
Nabavi 2017 -0.1991 0.3133 & 020 [-081; 041] 63%
Salavati 2016 -0.5181 0.3220 =) 052 [[1.15, 0.11]  6.0%
Stankovic 2012 -0.4632 0.1654 S 046 [079,-0.14] 141%
Random effects model - -0.52 [-0.75; -0.30] 40.9%
Heterogeneity 1= 0%, p =056
8-12 weeks
Gorji 2022 -1.0082 0.3514 —8—— -1.01 [1.70;-032] 5.3%
Ko 2018 -0.7809 0.4807 & 078 [[1.72, 0.16] 3.1%
Noormohammadpour 2018 -1.3534 0.5063 ~——&———— -1.35 [235,-036] 28%
Puntumetakul 2021 -0.6079 0.3327 061 [-1.26; 0.04] 57%
Random effects model —— -0.88 [-1.27; -0.49] 16.9%
Heterogeneity 1= 0%, p=063
Random effects model l | : 4»[ ; | -0.69 [-0.86; -0.51] 100.0%

R 2 15 1 05 0 05 1
Heterogeneity: 1= 17%, p = 0. 2§
Test for subgroup differences: y; = 2.74, df = 2 (p = 0.25)

Figure 2. Forest plot for outcome pain—subgroup treatment duration.

Median duration

The median treatment duration in the included studies was 6 weeks. This duration
was used in six studies involving a total of 344 participants (43.22% of the sample). Meta-
analysis results indicated statistical significance with a moderate effect size (SMD = —0.72;
95% CI = —1.03 to —0.40; p < 0.0001) and were rated as moderate-quality evidence according
to GRADE (Supplementary Materials, Table S5). The analysis revealed almost moderate
heterogeneity (12 = 42%, p = 0.12) (Figure 2).

Maximum duration

This subgroup consisted of studies with treatment durations within 8 to 12 weeks.
A total of four studies were included, involving 114 participants (14.32% of the sample).
This subgroup demonstrated the large effect size (SMD = —0.88; 95% CI = —1.27 to —0.49;
p <0.0001). The evidence quality was rated as moderate according to GRADE (Supplemen-
tary Materials, Table S5). Heterogeneity was (I = 0%, p = 0.63) (Figure 2).

Based on the obtained results, we can note that the results increase linearly with
the increase in the duration of the treatment, suggesting that the cumulative effects of
stabilization have a greater clinical value in extended protocols.

3.2. The Influence of Treatment on Type of Pain for Outcome Pain
Specific Low back pain
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This subgroup included 528 participants, which accounted for 66.33% of the total
sample, distributed across 10 studies. Meta-analysis results demonstrated statistical sig-
nificance with a moderate effect size (SMD = —0.61; 95% CI = —0.79 to —0.43; p < 0.0001)
and were rated as having high-quality evidence according to GRADE (Supplementary
Materials, Table S5). The analysis showed heterogeneity (I> = 0%, p = 0.75) (Figure 3).

Standardised Mean
Study g SE Difference SMD 95%-Cl Weight
Non specific
Akhtar 2017 -1.1911 0.2094 —H— -1.19 [-1.60;-0.78] 10.9%
Hosseinifar 2013 -0.5833 0.3739 & 058 [-1.32; 0.15] 48%
Karimi 2014 -1.1477 04052 ——— 88— -1.15 [-1.94,-035] 42%
Nabavi 2017 -0.1991 0.3133 & 020 [-081;, 041] 6.3%
Noormohammadpour 2018 -1.3534 0.5063 «——&———— -1.35 [2.35,-0.36] 28%
Salavati 2016 -0.5181 0.3220 1) 052 [-115 011] 60%
Random effects model g -0.81 [1.19; -0.43] 35.0%
Heterogeneity 12 = 50%, p =007
Specific
Bhadauria 2017 07741 04260 —8— 077 [-161, 0.06]) 38%
Gorji 2022 -1.0082 0.3514 —8&—— -1.01 [1.70,-032] 5.3%
Hwangbo 2015 -0.1028 0.3654 5 0.10 [0.82; 061] 4.9%
Ko 2018 -0.7809 0.4807 & 0.78 [-1.72; 0.16] 3.1%
Kofotolis 2008 -0.5624 0.3083 =) 056 [-1.17, 0.04] 6.5%
Lee 2014 -0.6919 0.3265 —H— 069 [1.33,-0.05] 59%
Puntumetakul 2021 -0.6079 0.3327 061 [-1.26; 0.04] 57%
Stankovic 2012 -0.4632 0.1654 - 046 [0.79,-0.14] 141%
Suh 2019 0.3631 0.4247 & 0.36 [-1.20; 0.47] 38%
Ulger 2017 -0.8207 0.1962 —=— 082 [-1.21,-0.44] 118%
Random effects model e -0.61 [-0.79; -0.43] 65.0%
Heterogeneity = 0% p=075
Random effects model [ . . <Pl . [ -0.69 [-0.86; -0.51] 100.0%

_ 2 15 1 05 0 05 1
Heterogeneity: 1° = 17%, p = 025
Test for subgroup differences: y; = 0.87,df = 1 (p = 0.35)

Figure 3. Forest plot for outcome pain—subgroup type of pain.

Non-specific Low back pain

This subgroup consisted of 268 participants, representing 33.67% of the total sample,
across six studies. Meta-analysis results indicated statistical significance with a moderate
effect size (SMD = —0.81; 95% CI = —1.19 to —0.43; p < 0.0001) and were assessed as
high-quality evidence based on the GRADE criteria (Supplementary Materials, Table S5).
Additionally, the analysis revealed moderate heterogeneity (1> = 50%, p = 0.07) (Figure 3).

Stabilization exercises showed a greater effect in patients with nonspecific pain, which
may indicate their greater effectiveness in cases where the etiology of pain is not clearly
defined and where biomechanical dysfunction plays a dominant role.

3.3. The Impact of Study Quality on Pain

Low risk of bias

Seven studies, comprising 365 participants (45.85% of the total sample), were evaluated
as having a low risk of bias. This subgroup demonstrated a large effect size with statistical
significance (SMD = —0.89; 95% CI = —1.13 to —0.66; p < 0.0001), with evidence quality
rated as high according to GRADE (Supplementary Materials, Table S5). The analysis
indicated heterogeneity (I = 1%, p = 0.41) (Supplementary Materials, Figure S4).

Moderate risk of bias

Two studies, including 74 participants (9.30% of the total sample), were assessed as
having a moderate risk of bias. This subgroup showed a moderate effect size with statistical
significance (SMD = —0.57; 95% CI = —1.04 to —0.10; p < 0.0001), with the evidence quality
rated as low based on GRADE (Supplementary Materials, Table S5). The analysis revealed
no heterogeneity (12 = 0%, p = 0.97) (Supplementary Materials, Figure S4).

High risk of bias

Seven studies involving 357 participants (44.85% of the total sample) were assessed as
having a high risk of bias. This subgroup exhibited a moderate effect size with statistical
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significance (SMD = —0.51; 95% CI = —0.72 to —0.29; p < 0.0001), with the evidence quality
classified as very low according to GRADE (Supplementary Materials, Table S5). The
analysis showed no heterogeneity (12 = 0%, p = 0.48) (Supplementary Materials, Figure S4).

Larger effects reported in studies with low risk of bias confirm the importance of
methodological rigor in examining the effects of therapeutic interventions. The higher the
risk of bias, the smaller the effects (the opposite of what was expected).

3.4. The Influence of Treatment Differences on Pain

Core stability exercises

This subgroup included 262 participants, representing 32.91% of the total sample,
across six studies. The meta-analysis results indicated statistical significance with a large
effect size (SMD = —0.90; 95% CI = —1.26 to —0.54; p < 0.0001) and were classified as
moderate-quality evidence based on GRADE (Supplementary Materials, Table S5). The
analysis revealed heterogeneity (12 = 42%, p = 0.12) (Figure 4).

Standardised Mean

Study g SE Difference SMD 95%-Cl Weight
Core stability exercises

Akhtar 2017 -1.1911 0.2094 —— -1.19 [1.60;-0.78] 10.9%
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Hwangbo 2015 -0.1028 0.3654 = -0.10 [0.82, 0.61] 4.9%
Karimi 2014 11477 04052 ——8——— -1.15 [1.94,-0.35] 4.2%
Lee 2014 -0.6919 0.3265 —— -0.69 [1.33;-005] 59%
Noormohammadpour 2018 -1.3534 05063 «—&——— -1.35 [-235,-036] 28%
Puntumetakul 2021 -0.6079 0.3327 -061 [-1.26, 0.04] 57%
Random effects model .- -0.87 [-1.18; -0.56] 39.8%

Heterogeneity: 1#=134% p=017
Spinal stability exercises
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Stankovic 2012 -0.4632 0.1654 4 -0.46 [-0.79;-0.14] 141%
Suh 2019 -0.3631 0.4247 & -0.36 [-1.20, 0.47] 3.8%
Ulger 2017 -0.8207 0.1962 —— 082 [1.21,-044] 118%
Random effects model o -0.56 [-0.75; -0.38] 60.2%
Heterogeneity: 1% = 0%, p =084

Random effects model 4>‘ , -0.69 [-0.86; -0.51] 100.0%
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Figure 4. Forest plot for outcome pain—subgroup exercise type.

Spinal stability exercises

This subgroup included 534 participants, representing 67.10% of the total sample,
across 10 studies. The meta-analysis results indicated statistical significance with a moder-
ate effect size (SMD = —0.57; 95% CI = —0.75 to —0.40; p < 0.0001) and were classified as
high-quality evidence based on GRADE (Supplementary Materials, Table S5). The analysis
revealed no heterogeneity (1% = 0%, p = 0.89) (Figure 4).

Core stability exercises result in greater pain reduction, although spinal stability
exercises offer more consistent results with less heterogeneity, making them a more reliable
choice in standardized rehabilitation protocols.

3.5. The Influence of the Duration of the Treatment on the Disability

Short duration

The shortest treatment duration was categorized within the 2- to 4-week subgroup.
A total of six studies utilized this treatment length, involving 316 participants, which
accounted for 40.41% of the total sample. Meta-analysis results demonstrated statistical
significance with an almost moderate effect size (SMD = —0.46; 95% CI = —0.74 to —0.19;
p < 0.0001) and were rated as having low-quality evidence according to GRADE (Supple-
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mentary Materials, Table S5). The analysis showed low heterogeneity (I? = 26%, p = 0.24)

(Figure 5).
Standardised Mean

Study g SE Difference SMD 95%-Cl Weight
2.4 weeks
Alfuth 2016 -0.0202 0.3852 — -0.02 [0.78; 0.73] 45%
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Figure 5. Forest plot for outcome disability—subgroup treatment duration.

Median duration

The median treatment duration in the included studies was 6 weeks. This duration
was used in four studies involving 283 participants (36.19% of the sample). Meta-analysis
results indicated statistical significance with an almost moderate effect size of the same
values by subgroup 2 to 4 weeks (SMD = —0.46; 95% CI = —0.75 to —0.18; p < 0.0001) and
were rated as moderate-quality evidence according to GRADE (Supplementary Materials,
Table S5). The analysis revealed low heterogeneity (I? = 23%, p = 0.28) (Figure 5).

Maximum duration

This subgroup consisted of studies with treatment durations within 8 to 12 weeks.
A total of five studies were included, involving 183 participants (23.4% of the sample).
This subgroup demonstrated the large effect size (SMD = —0.85; 95% CI = —1.16 to —0.53;
p < 0.0001). The evidence quality was rated high according to GRADE (Supplementary
Materials, Table S5). Heterogeneity was I? = 1%, p = 0.40 (Figure 5).

The effect on disability also increases with the length of treatment, indicating the
importance of continuity and progression of exercises in improving the functional status
of patients.

3.6. The Influence of Treatment on Type of Pain for Outcome Disability

Specific Low back pain

This subgroup included 464 participants, which accounted for 59.34% of the total
sample, distributed across eight studies. Meta-analysis results demonstrated statistical
significance with an almost moderate effect size (SMD = —0.42; 95% CI = —0.61 to —0.23;
p < 0.0001) and were rated as having moderate-quality evidence according to GRADE
(Supplementary Materials, Table S5). The analysis showed heterogeneity (I = 18%, p = 0.29)
(Figure 6).
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Standardised Mean
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Figure 6. Forest plot for outcome disability—subgroup type of pain.

Non-specific Low back pain

This subgroup included 318 participants, representing 40.66% of the total sample,
across seven studies. Meta-analysis results indicated statistical significance with an almost
large effect size (SMD = —0.73; 95% CI = —0.96 to —0.50; p < 0.0001) and were assessed
as moderate-quality evidence based on the GRADE criteria (Supplementary Materials,
Table S5). Additionally, the analysis revealed very low heterogeneity (I> = 9%, p = 0.36)
(Figure 6).

Patients with non-specific pain experience a greater reduction in disability, which
confirms their high responsiveness to targeted stabilization exercises.

3.7. The Impact of Study Quality on Disability

Low risk of bias

Eight studies, comprising 420 participants (53.70% of the total sample), were evaluated
as having a low risk of bias. This subgroup demonstrated a moderate size with statistical
significance (SMD = —0.63; 95% CI = —0.83 to —0.44; p < 0.0001), with evidence quality
rated as high according to GRADE (Supplementary Materials, Table S5). The analysis did
not show heterogeneity (12 = 0%, p = 0.48) (Supplementary Materials, Figure S8).

High risk of bias

Seven studies involving 362 participants (46.29% of the total sample) were assessed as
having a high risk of bias. This subgroup exhibited a moderate effect size with statistical
significance (SMD = —0.50; 95% CI = —0.81 to —0.18; p < 0.0001), with the evidence quality
classified as very low according to GRADE (Supplementary Materials, Table S5). The
analysis showed moderate heterogeneity (I = 46%, p = 0.08) (Supplementary Materials,
Figure S8).

Studies with higher methodological quality consistently show a more pronounced
effect on disability reduction, emphasizing the importance of controlling for bias factors.

3.8. The Impact of Treatment Differences on Disability

Core stability exercises

This subgroup consisted of 257 participants, representing 34.18% of the total sample,
across six studies. The meta-analysis results indicated statistical significance with a moder-
ate effect size (SMD = —0.62; 95% CI = —0.88 to —0.37; p < 0.0001) and were classified as
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low-quality evidence based on GRADE (Supplementary Materials, Table S5). The analysis
revealed negligible heterogeneity (12 = 7%, p = 0.37) (Figure 7).

Standardised Mean
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Figure 7. Forest plot for outcome disability—subgroup exercise type.

Spinal stability exercises

This subgroup consisted of 525 participants, representing 62.06% of the total sample,
across nine studies. The meta-analysis results indicated statistical significance with an
almost moderate effect size (SMD = —0.56; 95% CI = —0.79 to —0.32; p < 0.0001) and were
classified as high-quality evidence based on GRADE (Supplementary Materials, Table S5).
The analysis revealed negligible heterogeneity (I? = 9%, p = 0.36) (Figure 7).

Although both approaches are effective, core stability exercises have a slightly stronger
effect, while spinal stability shows more stable results with high-quality evidence.

4. Discussion

In our meta-analysis, we pooled the results of 23 studies to obtain the effect size of
stabilization exercise for treating CLBP in subjects in reducing pain and disability. The
effect size for the outcome pain ranged from 0.51 to 0.89, depending on the analysis,
while for disability it ranged from 0.42 to 0.85, which clearly shows that stabilization ex-
ercises have positive effects in reducing pain and disability. Sensitivity analysis shows
that the effect for outcome pain, pooled results, ranged from 0.62 to 0.72, the heterogeneity
varied from 0% to 23%, and for the outcome disability from 0.52 to 061 the heterogene-
ity varied from 9% to 33% (Supplementary Materials). The meta-analysis revealed that
longer treatment durations (8-12 weeks) showed the strongest effects on pain reduction
(SMD = —0.88) and disability improvement (SMD = —0.85). For pain type, non-specific
low back pain responded better (SMD = —0.81 for pain, —0.73 for disability) compared
to specific LBP (SMD = —0.61 and —0.42, respectively). The 6-week duration also demon-
strated moderate effects (SMD = —0.72 for pain). Core stability exercises had superior pain
reduction (SMD = —0.90, large effect) compared to spinal stability exercises (SMD = —0.57),
while spinal stability exercises showed higher-quality evidence for disability improvement
(SMD = —0.56, high-quality) versus core stability (SMD = —0.62, low-quality).

The results of this meta-analysis suggest that the duration of stabilization exercise
interventions significantly influences pain reduction in patients with CLBP. The shortest
duration demonstrated a moderate effect size with low-quality evidence. The moderate
effect despite low-quality evidence may reflect the immediate but limited impact of short-
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term interventions, emphasizing the need for more rigorous studies in this subgroup. In
contrast, the median duration showed a greater effect size with moderate-quality evidence,
suggesting that extending the intervention enhances its effectiveness. The maximum du-
ration exhibited the largest effect size with moderate-quality evidence, indicating that
longer interventions might optimize pain relief. Similar trends were observed for disability
outcomes. Shorter durations resulted in an almost moderate effect size with low-quality
evidence. The median duration maintained the same effect size but with moderate-quality
evidence, suggesting more reliable benefits for disability reduction. The maximum duration
demonstrated a large effect size with high-quality evidence, emphasizing the substantial
impact of prolonged interventions. The meta-analysis revealed that stabilization exercises
significantly reduced pain, both specific and non-specific low back pain. For specific low
back pain, a moderate effect size was observed with high-quality evidence, while non-
specific pain demonstrated a large effect size, also with high-quality evidence. Results
revealed that stabilization exercises significantly reduced pain and disability in both specific
and non-specific low back pain. For specific low back pain, an almost moderate effect size
was observed with moderate-quality evidence, while non-specific pain demonstrated an
almost large effect size with moderate-quality evidence. These findings suggest that stabi-
lization exercises may be more effective for reducing pain and disability in non-specific low
back pain, potentially due to their comprehensive impact on spinal stability and functional
capacity. Core stability exercises exhibited a large effect size for pain with moderate-quality
evidence but a moderate effect size for disability with low-quality evidence. Spinal stability
exercises showed a moderate effect size for pain and an almost moderate effect for disability,
both supported by high-quality evidence. In both cases, core stability exercises proved to
be better. Subgroups with a low risk of bias reported the large effect size for pain with
high-quality evidence and the moderate effect size for disability with moderate-quality
evidence, suggesting that well-conducted studies show more substantial benefits. Con-
versely, studies with a high risk of bias demonstrated moderate effect sizes with very low
to moderate-quality evidence, indicating that methodological limitations likely diluted
the observed effects. Clinicians should prioritize 8-12 week interventions for chronic low
back pain, as they yielded the largest improvements in both pain relief (SMD = —0.88)
and disability reduction (SMD = —0.85). Shorter programs (2—4 weeks) may offer modest
benefits but are less effective for long-term outcomes. For time-constrained settings, a
6-week program (SMD = —0.72 for pain) balances efficacy and feasibility, though longer
durations are ideal where possible. Core stability exercises are particularly effective for
pain reduction (SMD = —0.90) and may be favored for patients with pain. Spinal stability
exercises are supported by higher-quality evidence for improving disability (SMD = —0.56)
and are recommended for functional rehabilitation, especially in non-specific CLBP. Patients
with non-specific CLBP showed stronger responses to treatment (SMD = —0.81 for pain,
—0.73 for disability) than those with specific LBP. While core stability had larger effect sizes
for pain, spinal stability’s higher GRADE ratings (high-quality evidence) support its use in
standardized protocols. Clinicians should weigh rapid pain relief (core) against functional
recovery (spinal) based on patient goals.

Our answer to the posed PICOS question would be as follows: In patients with CLBP,
stabilization exercise therapy demonstrates clinically significant reductions in pain and
improvements in functional status compared to other treatments, with optimal outcomes
achieved through 8-12 week interventions, as evidenced by randomized controlled trials.

4.1. Comparison with Other Meta-Analyses and Treatments

The study by [65] on manipulation and mobilization showed a small effect on pain
relief (SMD = 0.28) and disability reduction (SMD = 0.33) in chronic low back pain. The
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effects were consistent but smaller compared to stabilization exercises in our study. In
the study by [66], osteopathic manipulative treatment showed a small effect on disability
reduction (SMD = 0.36) in nonspecific low back pain. The effects were smaller than those
observed in our study. In the study by [67], dry needling showed limited effectiveness
for low back pain, with effects notably smaller than those of stabilization exercises in our
analysis. In the study by [68], home exercise training showed a large effect on pain relief
in nonspecific low back pain and almost as large for disability; however, in both analyses
the heterogeneity was 90.2%, and these results cannot be relevant. The study by [69],
strength exercise interventions, showed moderate effects on pain relief (SMD = 0.50), while
combined exercises did not affect pain reduction (SMD = 0.16), while the overall application
of different exercises had small effects (SMD = 0.32) in chronic low back pain. The effects
were smaller than those observed in our study. In a study by [70], the myofascial release
technique has no effect in reducing pain (SMD = 0.12), while small effects appear in reducing
disability (SMD = 0.35). In this case, stabilization exercises are also shown to be a better
choice in treating pain and disability. Meta-analyses [71-73] use mean difference, so the
results cannot be compared with ours.

4.2. Clinical Recommendations and Implications

Based on the GRADE assessment, the following clinical recommendations and implica-
tions can be drawn: Stabilization exercises are strongly recommended for both specific and
non-specific CLBP, as they provide significant pain relief and functional improvement. Clin-
icians should prioritize interventions supported by high-quality evidence, as they are more
reliable and effective. These exercises are more effective than manipulation/mobilization,
osteopathic treatment, home-based exercises, strength exercises, and myofascial release.
While stabilization exercises are highly effective, they can be combined with other therapies
(e.g., manual therapy, education, or psychological support) for a multimodal approach,
especially in complex cases. Interventions with small or inconsistent effects (e.g., manipula-
tion/mobilization, osteopathic treatment, myofascial release) should be used as adjuncts
rather than primary treatments, particularly when stabilization exercises are available.
Longer-duration programs (8-12 weeks) are highly effective and should be implemented
for sustained pain relief and disability reduction. Core stability exercises are effective for
pain relief and should be included in rehabilitation programs, though further research
is needed to strengthen the evidence for disability reduction. Short-duration programs
(2-4 weeks) may provide initial benefits but are insufficient for long-term outcomes. They
should be supplemented with longer-duration interventions. Moderate risk of bias study
findings from these studies should be interpreted with caution due to lower evidence
quality. Studies with a high risk of bias yield less reliable results and should be used with
caution in clinical decision-making.

4.3. Strengths and Limitations

Our study included a wide range of subgroups (e.g., treatment duration, type of
pain, study quality, and exercise type), providing a detailed and nuanced understanding
of the effectiveness of stabilization exercises. Many of our findings were supported by
moderate- to high-quality evidence according to the GRADE tool, particularly for specific
and non-specific low back pain, longer-duration programs, and low-risk-of-bias studies.
This strengthens the reliability of our conclusions. Our study focused on both pain relief
and disability reduction, which are critical outcomes for patients with CLBP and are highly
relevant to clinical practice.

The effect sizes for pain relief (SMD = —0.52 to —0.88) and disability reduction
(SMD = —0.46 to —0.85) were moderate to large, indicating that stabilization exercises
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are highly effective interventions for CLBP. Many subgroups showed low heterogene-
ity, suggesting consistent results across studies and increasing confidence in the find-
ings. Our study provides clear clinical recommendations, such as prioritizing longer-
duration (8-12 weeks) and supervised stabilization exercises, which can directly inform
treatment protocols.

While some subgroups had high-quality evidence, others (e.g., short-duration pro-
grams, high-risk-of-bias studies) were supported by low- or very low-quality evidence,
limiting the reliability of findings in these areas. Certain subgroups (e.g., non-specific LBP
for pain outcomes, I? = 50%) showed moderate heterogeneity, indicating variability in
study designs, interventions, or populations that could affect the consistency of results.
Most studies focused on short- to medium-term outcomes (up to 12 weeks). There is a
lack of data on the long-term effectiveness of stabilization exercises beyond 12 weeks.
The included studies used varying protocols for stabilization exercises (e.g., core stability
vs. spinal stability exercises), which may introduce variability in the results and make it
difficult to identify the most effective approach. The findings may not be generalizable to
all populations, as the included studies may have excluded certain groups (e.g., elderly
patients, those with severe comorbidities, or specific subtypes of LBP). The meta-analysis
relied on aggregate data from studies rather than individual patient data, which limits
the ability to perform more detailed subgroup analyses (e.g., by age, gender, or baseline
pain severity). Several subgroups had a small number of respondents (below 400), which
contributed to imprecision in the assessment of the strength of evidence.

5. Conclusions

This meta-analysis demonstrates that stabilization exercises are a highly effective inter-
vention for managing chronic low back pain, offering moderate to large effect sizes for both
pain relief (SMD = —0.52 to —0.88) and disability reduction (SMD = —0.46 to —0.85). Com-
pared to other interventions such as manipulation/mobilization, osteopathic manipulative
treatment, home exercise training, strength exercises, and myofascial release, stabilization
exercises consistently show superior results. Longer-duration programs (8-12 weeks) and
supervised, structured protocols yield the best results, making them a first-line treatment
for CLBP. The high-quality evidence supporting stabilization exercises, particularly for
specific and non-specific low back pain, underscores their reliability and clinical relevance.
In contrast, other interventions, such as home exercise training, show high heterogene-
ity, making their results less reliable, while interventions like manipulation/mobilization
and myofascial release demonstrate smaller effects and are better suited as adjunct ther-
apies. These findings highlight the importance of prioritizing active, supervised, and
longer-duration stabilization programs in clinical practice. Future research should focus
on addressing heterogeneity in other interventions, exploring long-term outcomes, and
standardizing protocols to further strengthen the evidence base. Overall, stabilization
exercises represent the most effective and evidence-based approach for improving pain
and function in patients with chronic low back pain.
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RM Roland-Morris Disability Questionnaire

VAS Visual Analogue Scale

NRS Numerical Rating Scale

VRS Verbal Rating Scale

PICOS Population, Intervention, Comparator, Outcomes, Study Design

1A2 Higgins’ I-squared (statistical heterogeneity)

PROSPERO  International Prospective Register of Systematic Reviews

MDPI Multidisciplinary Digital Publishing Institute

R Statistical software environment

References

1.  Hartvigsen, J.; Hancock, M.].; Kongsted, A.; Louw, Q.; Ferreira, M.L.; Genevay, S.; Hoy, D.; Karppinen, J.; Pransky, G.; Sieper, J.;
et al. What low back pain is and why we need to pay attention. Lancet 2018, 391, 2356-2367. [CrossRef] [PubMed]

2. Vogt, L.; Pfeifer, K.; Portscher, M.; Banzer, W. Influences of nonspecific low back pain on three-dimensional lumbar spine
kinematics in locomotion. Spine 2001, 26, 1910-1919. [CrossRef] [PubMed]

3. Dieleman, J.L,; Cao, J.; Chapin, A.; Chen, C; Li, Z.; Liu, A.; Horst, C.; Kaldjian, A.; Matyasz, T.; Scott, KW.; et al. US Health Care
Spending by Payer and Health Condition, 1996-2016. JAMA-]. Am. Med. Assoc. 2020, 323, 863-884. [CrossRef] [PubMed]

4. Hoy, D.; Brooks, P; Blyth, F; Buchbinder, R. The Epidemiology of low back pain. Best Pract. Res. Clin. Rheumatol. 2010, 24,
769-781. [CrossRef]

5. Hoy, D.; March, L.; Brooks, P.; Blyth, F.; Woolf, A.; Bain, C.; Williams, G.; Smith, E.; Vos, T.; Barendregt, J.; et al. The global burden
of low back pain: Estimates from the Global Burden of Disease 2010 study. Ann. Rheum. Dis. 2014, 73, 968-974. Available online:
https:/ /pubmed.ncbi.nlm.nih.gov/24665116/ (accessed on 3 April 2023). [CrossRef]

6. Deyo, R.A.; Weinstein, ].N. Low back pain. N. Engl. J. Med. 2001, 344, 363-370. [CrossRef]

7. Airaksinen, O.; Brox, ]J.I.; Cedraschi, C.; Hildebrandyt, J.; Klaber-Moffett, J.; Kovacs, F.; Mannion, A.F,; Reis, S.; Staal, ].B.; Ursin, H.;
et al. Chapter 4. European guidelines for the management of chronic nonspecific low back pain. Eur. Spine J. 2006, 15 (Suppl. S2),
5192-5300. Available online: https://pubmed.ncbi.nlm.nih.gov/16550448/ (accessed on 29 March 2023). [CrossRef]

8.  Hoy, D.; Bain, C.; Williams, G.; March, L.; Brooks, P; Blyth, F.; Woolf, A.; Vos, T.; Buchbinder, R. A systematic review of the global
prevalence of low back pain. Arthritis Rheum 2012, 64, 2028-2037. Available online: https://pubmed.ncbi.nlm.nih.gov /22231424 /
(accessed on 27 March 2023). [CrossRef]

9. Buchbinder, R.; van Tulder, M.; Oberg, B.; Costa, L.M.; Woolf, A.; Schoene, M.; Croft, P.; Lancet Low Back Pain Series Working

Group. Low back pain: A call for action. Lancet 2018, 391, 2384-2388. [CrossRef]


https://doi.org/10.1016/S0140-6736(18)30480-X
https://www.ncbi.nlm.nih.gov/pubmed/29573870
https://doi.org/10.1097/00007632-200109010-00019
https://www.ncbi.nlm.nih.gov/pubmed/11568705
https://doi.org/10.1001/jama.2020.0734
https://www.ncbi.nlm.nih.gov/pubmed/32125402
https://doi.org/10.1016/j.berh.2010.10.002
https://pubmed.ncbi.nlm.nih.gov/24665116/
https://doi.org/10.1136/annrheumdis-2013-204428
https://doi.org/10.1056/NEJM200102013440508
https://pubmed.ncbi.nlm.nih.gov/16550448/
https://doi.org/10.1007/s00586-006-1072-1
https://pubmed.ncbi.nlm.nih.gov/22231424/
https://doi.org/10.1002/art.34347
https://doi.org/10.1016/S0140-6736(18)30488-4

Healthcare 2025, 13, 960 18 of 20

10.

11.

12.
13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.
33.

Buchbinder, R.; Underwood, M.; Hartvigsen, J.; Maher, C.G. The Lancet Series call to action to reduce low value care for low back
pain: An update. Pain 2020, 161, S57-S64. [CrossRef]

Burton, A.K,; Eriksen, H.R. European Guidelines. In European Commission, Directorate General for Research; European Commission:
Luxembourg, 2004; pp. 1-53.

Kinkade, S. Evaluation and treatment of acute low back pain. Am. Fam. Physician 2007, 75, 1181-1188. [PubMed]

O’Sullivan, K.; O’Sullivan, P.B.; O’Keeffe, M. The Lancet series on low back pain: Reflections and clinical implications. Br. J. Sports
Med. 2019, 53, 392-393. [CrossRef]

Furlan, A.D.; Yazdi, F,; Tsertsvadze, A.; Gross, A.; Van Tulder, M.; Santaguida, L.; Gagnier, J.; Ammendolia, C.; Dryden, T,
Doucette, S.; et al. A systematic review and meta-analysis of efficacy, cost-effectiveness, and safety of selected complementary
and alternative medicine for neck and low-back pain. Evid. Based Complement. Alternat. Med. 2012, 2012, 953139. Available online:
https:/ /pubmed.ncbi.nlm.nih.gov /22203884 / (accessed on 29 March 2023). [CrossRef]

Kumar, S.; Beaton, K.; Hughes, T. The effectiveness of massage therapy for the treatment of nonspecific low back pain: A systematic
review of systematic reviews. Int. . Gen. Med. 2013, 6, 733-741. Available online: https://pubmed.ncbi.nlm.nih.gov /24043951 /
(accessed on 29 March 2023). [CrossRef]

Kaspiris, A.; Grivas, T.B.; Zafiropoulou, C.; Vasiliadis, E.; Tsadira, O. Nonspecific low back pain during childhood: A retrospective
epidemiological study of risk factors. . Clin. Rheumatol. 2010, 16, 55-60. [CrossRef] [PubMed]

Balagué, F.; Mannion, A.F,; Pellisé, F.; Cedraschi, C. Non-specific low back pain. Lancet 2012, 379, 482—491. [CrossRef]

Vingard, E.; Mortimer, M.; Wiktorin, C.; Pernold, RPT.G.; Fredriksson, K.; Németh, G.; Alfredsson, L.; Musculoskeletal
Intervention Center-Norrtilje Study Group. Seeking Care for Low Back Pain in the General Population. Spine 2002, 27, 2159-2165.
[CrossRef] [PubMed]

Wieser, S.; Horisberger, B.; Schmidhauser, S.; Eisenring, C.; Briigger, U.; Ruckstuhl, A.; Dietrich, J.; Mannion, A.F,; Elfering,
A.; Tamcan, O.; et al. Cost of low back pain in Switzerland in 2005. Eur. ]. Health Econ. 2011, 12, 455-467. Available online:
https:/ /pubmed.ncbi.nlm.nih.gov /20526649 / (accessed on 29 March 2023). [CrossRef]

Picavet, H.S.J.; Struijs, ].N.; Westert, G.P. Utilization of Health Resources due to Low Back Pain. Spine 2008, 33, 436-444. [CrossRef]
Hodges, PW.; Danneels, L. Changes in structure and function of the back muscles in low back pain: Different time points,
observations, and mechanisms. J. Orthop. Sports Phys. Ther. 2019, 49, 464-476. [CrossRef]

Deodato, M.; Saponaro, S.; Simuni¢, B.; Martini, M.; Murena, L.; Buoite Stella, A. Trunk muscles’ characteristics in adolescent
gymnasts with low back pain: A pilot study on the effects of a physiotherapy intervention including a postural reeducation
program. . Man. Manip. Ther. 2024, 32, 310-324. [CrossRef] [PubMed]

Mcintosh, G.; Hall, H. Musculoskeletal disorders Low back pain (chronic) Search date May 2007 Musculoskeletal disorders Low
back pain (chronic). BMJ Clin. Evid. 2008, 2008, 1116.

Koes, B.W.; Van Tulder, M.W.; Thomas, S. Diagnosis and treatment of low back pain. BM] 2006, 332, 1430-1434. [CrossRef]
[PubMed]

Owen, PJ.; Miller, C.T.; Mundell, N.L.; Verswijveren, S.J.].M.; Tagliaferri, S.D.; Brisby, H.; Bowe, S.J.; Belavy, D.L. Which specific
modes of exercise training are most effective for treating low back pain? Network meta-analysis. Br. J. Sports Med. 2020, 54,
1279-1287. [CrossRef]

Kjaer, P; Kongsted, A ; Ris, I.; Abbott, A.; Rasmussen, C.D.N.; Roos, E.M; Skou, S.T.; Andersen, T.E.; Hartvigsen, J. GLA:D® Back
group-based patient education integrated with exercises to support self-management of back pain—Development, theories and
scientific evidence. BMC Musculoskelet. Disord. 2018, 19, 418. Available online: https://pubmed.ncbi.nlm.nih.gov /30497440 /
(accessed on 1 April 2023). [CrossRef] [PubMed]

Li, Y,; McClure, P.W.,; Pratt, N. The effect of hamstring muscle stretching on standing posture and on lumbar and hip motions
during forward bending. Phys. Ther. 1996, 76, 836-849. [CrossRef]

Shamsi, M.; Mirzaei, M.; Shahsavari, S.; Safari, A.; Saeb, M. Modeling the effect of static stretching and strengthening exercise in
lengthened position on balance in low back pain subject with shortened hamstring: A randomized controlled clinical trial. BMC
Musculoskelet. Disord. 2020, 21, 809. [CrossRef]

Hodges, P.W.; Richardson, C. Inefficient muscular stabilization of the lumbar spine associated with low back pain. A motor
control evaluation of transversus abdominis. . Mass. Media Ethics 1996, 11, 133-139. [CrossRef]

Hungerford, B.; Gilleard, W.; Hodges, P. Evidence of Altered Lumbopelvic Muscle Recruitment in the presence of sacroiliac joint
pain. Spine Exerc. Physiol. Phys. Exam. 2003, 28, 1593-1600. [CrossRef]

Saragiotto, B.T.; Maher, C.G.; Yamato, T.P.; Costa, L.O.P.; Costa, L.C.M.; Ostelo, R.W.J.G.; Macedo, L.G. Motor control exercise for
chronic non-specific low-back pain. Cochrane Database Syst. Rev. 2016, 2016, CD012004. [CrossRef]

Hodges, P.W. Core stability exercise in chronic low back pain. Orthop. Clin. N. Am. 2003, 34, 245-254. [CrossRef] [PubMed]
Page, M.].; McKenzie, J.E.; Bossuyt, PM.; Boutron, I.; Hoffmann, T.C.; Mulrow, C.D.; Shamseer, L.; Tetzlaff, ].M.; Akl, E.A,;
Brennan, S.E.; et al. The PRISMA 2020 statement: An updated guideline for reporting systematic reviews. BMJ 2021, 372, n71.
[CrossRef]


https://doi.org/10.1097/j.pain.0000000000001869
https://www.ncbi.nlm.nih.gov/pubmed/17477101
https://doi.org/10.1136/bjsports-2018-099671
https://pubmed.ncbi.nlm.nih.gov/22203884/
https://doi.org/10.1155/2012/953139
https://pubmed.ncbi.nlm.nih.gov/24043951/
https://doi.org/10.2147/IJGM.S50243
https://doi.org/10.1097/RHU.0b013e3181cf3527
https://www.ncbi.nlm.nih.gov/pubmed/20130481
https://doi.org/10.1016/S0140-6736(11)60610-7
https://doi.org/10.1097/00007632-200210010-00016
https://www.ncbi.nlm.nih.gov/pubmed/12394932
https://pubmed.ncbi.nlm.nih.gov/20526649/
https://doi.org/10.1007/s10198-010-0258-y
https://doi.org/10.1097/BRS.0b013e318163e054
https://doi.org/10.2519/jospt.2019.8827
https://doi.org/10.1080/10669817.2023.2252202
https://www.ncbi.nlm.nih.gov/pubmed/37649443
https://doi.org/10.1136/bmj.332.7555.1430
https://www.ncbi.nlm.nih.gov/pubmed/16777886
https://doi.org/10.1136/bjsports-2019-100886
https://pubmed.ncbi.nlm.nih.gov/30497440/
https://doi.org/10.1186/s12891-018-2334-x
https://www.ncbi.nlm.nih.gov/pubmed/30497440
https://doi.org/10.1093/ptj/76.8.836
https://doi.org/10.1186/s12891-020-03823-z
https://doi.org/10.1207/s15327728jmme1103_1
https://doi.org/10.1097/01.BRS.0000076821.41875.1C
https://doi.org/10.1002/14651858.CD012004
https://doi.org/10.1016/S0030-5898(03)00003-8
https://www.ncbi.nlm.nih.gov/pubmed/12914264
https://doi.org/10.1136/bmj.n71

Healthcare 2025, 13, 960 19 of 20

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

Higgins, ].P.T.; Thomas, J.; Chandler, J.; Cumpston, M.; Li, T.; Page, M.].; Welch, V.A. Cochrane Handbook for Systematic Reviews of
Interventions; John Wiley & Sons Ltd.: Hoboken, NJ, USA, 2019; pp. 1-694.

Moher, D.; Liberati, A.; Tetzlaff, J.; Altman, D.G. Preferred Reporting Items for Systematic Reviews and Meta-Analyses. Ann.
Intern. Med. 2009, 151, 264-269. [CrossRef]

Schwarzer, G. Meta: General Package for Meta-Analysis. R Package Version 6.5-0. Available online: https://cran.r-project.org/
package=meta (accessed on 21 January 2025).

Cohen, ]. Statistical Power Analysis for the Behavioural Sciences; Erlbaum: Hillsdale, NJ, USA, 1988; 579p.

Higgins, J.P.T.; Thompson, S.G. Quantifying heterogeneity in a meta-analysis. Stat. Med. 2002, 21, 1539-1558. [CrossRef]

Egger, M.; Smith, G.D.; Schneider, M.; Minder, C. Bias in meta-analysis detected by a simple, graphical test. Br. Med. |. 1997, 315,
629-634. [CrossRef] [PubMed]

Guyatt, G.; Oxman, A.D.; Akl, E.A.; Kunz, R.; Vist, G; Brozek, J.; Norris, S.; Falck-Ytter, Y.; Glasziou, P.; DeBeer, H.; et al. GRADE
guidelines: 1. Introduction d GRADE evidence profiles and summary of findings tables. J. Clin. Epidemiol. 2011, 64, 383-394.
[CrossRef] [PubMed]

Ryan, R.; Hill, S. How to GRADE the Quality of the Evidence. Cochrane Consumers and Communication Group. 2016. Author
Resources. Version 3.0 December 2016. pp. 1-25. Available online: http://cccrg.cochrane.org/ (accessed on 21 January 2025).
Nabavi, N.; Mohseni Bandpei, M.A.; Mosallanezhad, Z.; Rahgozar, M.; Jaberzadeh, S. The Effect of 2 Different Exercise Programs
on Pain Intensity and Muscle Dimensions in Patients With Chronic Low Back Pain: A Randomized Controlled Trial. . Manip.
Physiol. Ther. 2018, 41, 102-110. [CrossRef]

Karimi, N.; Talimkhani, A.; Mosallanezhad, Z.; Arab, A.M.; Keshavarz, R. The effects of consecutive supervised functional lumbar
stabilizing exercises on the postural balance and functional disability in low back pain. Iran Rehabil. . 2014, 12, 21-27.

Akhtar, M.W.; Karimi, H.; Gilani, S.A. Effectiveness of core stabilization exercises and routine exercise therapy in management of
pain in chronic nonspecific low back pain: A randomized controlled clinical trial. Pak. J. Med. Sci. 2017, 33, 1002-1006. [CrossRef]
Alfuth, M.; Cornely, D. Chronischer lumbaler Riickenschmerz: Vergleich zwischen Mobilisationstraining und Training der
rumpfstabilisierenden Muskulatur. Orthopade 2016, 45, 579-590. [CrossRef]

Bae, C.-R;; Jin, Y.; Yoon, B.-C.; Kim, N.-H.; Park, K.-W.; Lee, S.-H. Effects of assisted sit-up exercise compared to core stabilization
exercise on patients with non-specific low back pain: A randomized controlled trial. J. Back Musculoskelet Rehabil. 2018, 31,
871-880. [CrossRef] [PubMed]

Bhadauria, E.A.; Gurudut, P. Comparative effectiveness of lumbar stabilization, dynamic strengthening, and Pilates on chronic
low back pain: Randomized clinical trial. J. Exerc. Rehabil. 2017, 13, 477-485. [CrossRef] [PubMed]

Gorji, S.M.; Mohammadi Nia Samakosh, H.; Watt, P.; Henrique Marchetti, P; Oliveira, R. Pain Neuroscience Education and Motor
Control Exercises versus Core Stability Exercises on Pain, Disability, and Balance in Women with Chronic Low Back Pain. Int. .
Environ. Res. Public Health 2022, 19, 2694. [CrossRef] [PubMed]

Hosseinifar, M.; Akbari, M.; Behtash, H.; Amiri, M.; Sarrafzadeh, J. The Effects of Stabilization and Mckenzie Exercises on
Transverse Abdominis and Multifidus Muscle Thickness, Pain, and Disability: A Randomized Controlled Trial in NonSpecific
Chronic Low Back Pain. J. Phys. Ther. Sci. 2013, 25, 1541-1545. [CrossRef]

Hwangbo, G.; Lee, CW.; Kim, S.G.; Kim, H.S. The effects of trunk stability exercise and a combined exercise program on pain,
flexibility, and static balance in chronic low back pain patients. J. Phys. Ther. Sci. 2015, 27, 1153-1155. [CrossRef]

Javadian, Y.; Behtash, H.; Akbari, M.; Taghipour-Darzi, M.; Zekavat, H. The effects of stabilizing exercises on pain and disability
of patients with lumbar segmental instability. |. Back Musculoskelet Rehabil. 2012, 25, 149-155. [CrossRef]

Ko, KJ.; Ha, G.C; Yook, Y.S.; Kang, S.J. Effects of 12-week lumbar stabilization exercise and sling exercise on lumbosacral region
angle, lumbar muscle strength, and pain scale of patients with chronic low back pain. J. Phys. Ther. Sci. 2018, 30, 18-22. [CrossRef]
Kofotolis, N.D.; Vlachopoulos, S.P.; Kellis, E. Sequentially allocated clinical trial of rhythmic stabilization exercises and TENS in
women with chronic low back pain. Clin. Rehabil. 2008, 22, 99-111. Available online: https:/ /www.scopus.com/inward /record.
uri?eid=2-s2.0-40549097400&d0i=10.1177/0269215507080122&partnerID=40&md5=3b0697c2fc8{2bc62579ec9b972bd5ef (accessed
on 23 January 2025). [CrossRef]

Koumantakis, G.A.; Watson, PJ.; Oldham, J.A. Trunk muscle stabilization training plus general exercise versus general exercise
only: Randomized controlled trial of patients with recurrent low back pain. Phys. Ther. 2005, 85, 209-225. [CrossRef]

Lee, C.W.; Hwangbo, K.; Lee, 1.S. The effects of combination patterns of proprioceptive neuromuscular facilitation and ball
exercise on pain and muscle activity of chronic low back pain patients. J. Phys. Ther. Sci. 2014, 26, 93-96. [CrossRef]

Lee, S.W.; Kim, S.Y. Effects of hip exercises for chronic low-back pain patients with lumbar instability. J. Phys. Ther. Sci. 2015, 27,
345-348. [CrossRef] [PubMed]

Noormohammadpour, P.; Kordi, M.; Mansournia, M.A.; Akbari-Fakhrabadi, M.; Kordi, R. The role of a multi-step core stability
exercise program in the treatment of nurses with chronic low back pain: A single-blinded randomized controlled trial. Asian
Spine J. 2018, 12, 490-502. [CrossRef] [PubMed]


https://doi.org/10.7326/0003-4819-151-4-200908180-00135
https://cran.r-project.org/package=meta
https://cran.r-project.org/package=meta
https://doi.org/10.1002/sim.1186
https://doi.org/10.1136/bmj.315.7109.629
https://www.ncbi.nlm.nih.gov/pubmed/9310563
https://doi.org/10.1016/j.jclinepi.2010.04.026
https://www.ncbi.nlm.nih.gov/pubmed/21195583
http://cccrg.cochrane.org/
https://doi.org/10.1016/j.jmpt.2017.03.011
https://doi.org/10.12669/pjms.334.12664
https://doi.org/10.1007/s00132-016-3233-1
https://doi.org/10.3233/BMR-170997
https://www.ncbi.nlm.nih.gov/pubmed/29889057
https://doi.org/10.12965/jer.1734972.486
https://www.ncbi.nlm.nih.gov/pubmed/29114516
https://doi.org/10.3390/ijerph19052694
https://www.ncbi.nlm.nih.gov/pubmed/35270384
https://doi.org/10.1589/jpts.25.1541
https://doi.org/10.1589/jpts.27.1153
https://doi.org/10.3233/BMR-2012-0321
https://doi.org/10.1589/jpts.30.18
https://www.scopus.com/inward/record.uri?eid=2-s2.0-40549097400&doi=10.1177/0269215507080122&partnerID=40&md5=3b0697c2fc8f2bc62579ec9b972bd5ef
https://www.scopus.com/inward/record.uri?eid=2-s2.0-40549097400&doi=10.1177/0269215507080122&partnerID=40&md5=3b0697c2fc8f2bc62579ec9b972bd5ef
https://doi.org/10.1177/0269215507080122
https://doi.org/10.1093/ptj/85.3.209
https://doi.org/10.1589/jpts.26.93
https://doi.org/10.1589/jpts.27.345
https://www.ncbi.nlm.nih.gov/pubmed/25729164
https://doi.org/10.4184/asj.2018.12.3.490
https://www.ncbi.nlm.nih.gov/pubmed/29879777

Healthcare 2025, 13, 960 20 of 20

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

Puntumetakul, R.; Saiklang, P.; Yodchaisarn, W.; Hunsawong, T.; Ruangsri, J. Effects of core stabilization exercise versus general
trunk-strengthening exercise on balance performance, pain intensity and trunk muscle activity patterns in clinical lumbar
instability patients: A single blind randomized trial. Walailak J. Sci. Technol. 2021, 18, 9054. [CrossRef]

Salavati, M.; Akhbari, B.; Takamjani, L.E.; Bagheri, H.; Ezzati, K.; Kahlaee, A.H. Effect of spinal stabilization exercise on dynamic
postural control and visual dependency in subjects with chronic non-specific low back pain. J. Bodyw. Mov. Ther. 2016, 20, 441-448.
[CrossRef]

Shaughnessy, M.; Caulfield, B. A pilot study to investigate the effect of lumbar stabilisation exercise training on functional ability
and quality of life in patients with chronic low back pain. Int. ]. Rehabil. Res. 2004, 27, 297-301. [CrossRef]

Stankovic, A.; Lazovic, M.; Kocic, M.; Dimitrijevic, L.; Stankovic, L.; Zlatanovic, D.; Dimitrijevic, I. Lumbar stabilization exercises
in addition to strengthening and stretching exercises reduce pain and increase function in patients with chronic low back pain:
Randomized clinical open-label study; [Kronik Bel Agrili Hastalarda Giiclendirme ve Germe Egzersi. Turkiye Fiz Tip ve Rehabil
Derg 2012, 58, 177-183.

Suh, J.H.; Kim, H.; Jung, G.P; Ko, ].Y.; Ryu, J.S. The effect of lumbar stabilization and walking exercises on chronic low back pain:
A randomized controlled trial. Medicine 2019, 98, €16173. [CrossRef]

Ulger, O.; Demirel, A.; Oz, M.; Tamer, S. The effect of manual therapy and exercise in patients with chronic low back pain: Double
blind randomized controlled trial. J. Back Musculoskelet. Rehabil. 2017, 30, 1303-1309. [CrossRef]

Waseem, M.; Karimi, H.; Gilani, S.A.; Hassan, D. Treatment of disability associated with chronic non-specific low back pain using
core stabilization exercises in Pakistani population. J. Back Musculoskelet. Rehabil. 2019, 32, 149-154. [CrossRef]

Coulter, 1.D.; Crawford, C.; Hurwitz, E.L.; Vernon, H.; Khorsan, R.; Suttorp Booth, M.; Herman, PM. Manipulation and
mobilization for treating chronic low back pain: A systematic review and meta-analysis. Spine J. 2018, 18, 866-879. [CrossRef]
Franke, H.; Franke, ].D.; Fryer, G. Osteopathic manipulative treatment for nonspecific low back pain: A systematic review and
meta-analysis. BMC Musculoskelet. Disord. 2014, 15, 286. [CrossRef] [PubMed]

Hu, H.T.; Gao, H.; Ma, R.J.; Zhao, X.F,; Tian, H.F,; Li, L. Is dry needling effective for low back pain? Medicine 2018, 97, e11225.
[CrossRef] [PubMed]

Quentin, C.; Bagheri, R.; Ugbolue, U.C.; Coudeyre, E.; Pélissier, C.; Descatha, A.; Menini, T.; Bouillon-Minois, ].-B.; Dutheil, F.
Effect of home exercise training in patients with nonspecific low-back pain: A systematic review and meta-analysis. Int. ]. Environ.
Res. Public Health 2021, 18, 8430. [CrossRef]

Searle, A.; Spink, M.; Ho, A.; Chuter, V. Exercise interventions for the treatment of chronic low back pain: A systematic review
and meta-analysis of randomised controlled trials. Clin. Rehabil. 2015, 29, 1155-1167. [CrossRef] [PubMed]

Chen, Z.; Wy, J.; Wang, X.; Wu, J.; Ren, Z. The effects of myofascial release technique for patients with low back pain: A systematic
review and meta-analysis. Complement. Ther. Med. 2021, 59, 102737. [CrossRef]

Devonshire, J.J.; Wewege, M.A.; Hansford, H.].; Odemis, H.A.; Wand, B.M.; Jones, M.D.; McAuley, ].H. Effectiveness of Cognitive
Functional Therapy for Reducing Pain and Disability in Chronic Low Back Pain: A Systematic Review and Meta-analysis. J.
Orthop. Sports Phys. Ther. 2023, 53, 244-285. [CrossRef]

Bastos, R.M.; Moya, C.R.; de Vasconcelos, R.A.; Costa, L.O.P. Treatment-based classification for low back pain: Systematic review
with meta-analysis. J. Man. Manip. Ther. 2022, 30, 207-227. [CrossRef]

Garcia-Moreno, ].M.; Calvo-Muiioz, I.; Gomez-Conesa, A.; Lopez-Lopez, J.A. Effectiveness of physiotherapy interventions for
back care and the prevention of non-specific low back pain in children and adolescents: A systematic review and meta-analysis.
BMC Musculoskelet. Disord. 2022, 23, 314. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual

author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to

people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.48048/wjst.2021.9054
https://doi.org/10.1016/j.jbmt.2015.10.003
https://doi.org/10.1097/00004356-200412000-00007
https://doi.org/10.1097/MD.0000000000016173
https://doi.org/10.3233/BMR-169673
https://doi.org/10.3233/BMR-171114
https://doi.org/10.1016/j.spinee.2018.01.013
https://doi.org/10.1186/1471-2474-15-286
https://www.ncbi.nlm.nih.gov/pubmed/25175885
https://doi.org/10.1097/MD.0000000000011225
https://www.ncbi.nlm.nih.gov/pubmed/29952980
https://doi.org/10.3390/ijerph18168430
https://doi.org/10.1177/0269215515570379
https://www.ncbi.nlm.nih.gov/pubmed/25681408
https://doi.org/10.1016/j.ctim.2021.102737
https://doi.org/10.2519/jospt.2023.11447
https://doi.org/10.1080/10669817.2021.2024677
https://doi.org/10.1186/s12891-022-05270-4

	Introduction 
	Materials and Methods 
	Deviations from the Protocol 
	Inclusion and Exclusion Criteria 
	Information Sources, Selection, and Data Collection Process 
	Data Analysis 
	Quality Assessment and Quality of Evidence 

	Results 
	The Influence of the Duration of the Treatment on the Pain 
	The Influence of Treatment on Type of Pain for Outcome Pain 
	The Impact of Study Quality on Pain 
	The Influence of Treatment Differences on Pain 
	The Influence of the Duration of the Treatment on the Disability 
	The Influence of Treatment on Type of Pain for Outcome Disability 
	The Impact of Study Quality on Disability 
	The Impact of Treatment Differences on Disability 

	Discussion 
	Comparison with Other Meta-Analyses and Treatments 
	Clinical Recommendations and Implications 
	Strengths and Limitations 

	Conclusions 
	References

