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Aim: We performed a systematic review with a meta-analysis to examine the efficacy of stabilization
exercises versus general exercises or manual therapy in patients with low back pain.

Design: We searched MEDLINE, Cochrane Controlled Trials, Scielo, and CINAHL (from the earliest date
available to November 2014) for randomized controlled trials that examined the efficacy of stabilization
exercises compared to general exercises or manual therapy on pain, disability, and function in patients
with low back pain. Weighted mean differences (WMD) and 95% confidence intervals were calculated.
Results: Eleven studies met the inclusion criteria (413 stabilization exercises patients, 297 general ex-
ercises patients, and 185 manual therapy patients). Stabilization exercises may provide greater benefit
than general exercise for pain reduction and improvement in disability. Stabilization exercise improved
pain with a WMD of —1.03 (95% CI: —1.29 to —0.27) and improved disability with a WMD of —5.41 (95%
Cl: —8.34 to —2.49). There were no significant differences in pain and disability scores among partici-
pants in the stabilization exercise group compared to those in the manual therapy group.

Conclusions: Stabilization exercises were as efficacious as manual therapy in decreasing pain and

disability and should be encouraged as part of musculoskeletal rehabilitation for low back pain.

© 2016 Elsevier Ltd. All rights reserved.

1. Background

Low back pain (LBP) is a multifactorial disorder with a high
prevalence; most people experience back pain at some point in
their life and it has a significant impact on individuals, their fam-
ilies, and the healthcare systems. This disorder causes disability,
participation restriction, a career burden, the use of health-care
resources, and a financial burden. In addition to medical treat-
ment, musculoskeletal physiotherapy (exercise therapy and
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manual therapy) is the most common method of conservative
intervention for LBP (Amit, Manish, & Taruna, 2013; Hoy, Brooks,
Blyth, & Buchbinder, 2010; Smith et al., 2014).

The European Guidelines for Management of Chronic Non-
Specific Low Back Pain (Airaksinen et al., 2006) recommend su-
pervised exercise therapy as the first-line treatment. Stabilization
exercise programs have become widely used for low back rehabil-
itation because of its effectiveness in some aspects related to pain
and disability (Ferreira, Ferreira, Maher, Herbert, & Refshauge,
2006; Liddle, David Baxter, & Gracey, 2009). Stabilization exercise
are exercise interventions that aim to improve function of specific
trunk muscles thought to control inter-segmental movement of the
spine and enable the patient to regain control and coordination of
the spine and pelvis using principles of motor learning such as
segmentation and simplification (Hodges and Richardson, 1996;

j-ptsp.2016.08.004

Please cite this article in press as: Gomes-Neto, M., et al., Stabilization exercise compared to general exercises or manual therapy for the
management of low back pain: A systematic review and meta-analysis, Physical Therapy in Sport (2016), http://dx.doi.org/10.1016/



mailto:mansueto.neto@ufba.br
www.sciencedirect.com/science/journal/1466853X
http://www.elsevier.com/ptsp
http://dx.doi.org/10.1016/j.ptsp.2016.08.004
http://dx.doi.org/10.1016/j.ptsp.2016.08.004
http://dx.doi.org/10.1016/j.ptsp.2016.08.004

2 M. Gomes-Neto et al. / Physical Therapy in Sport xxx (2016) 1-7

Richardson, Jull, Hides, & Hodges, 1999).

Although stabilization exercises have become the major focus in
spinal rehabilitation, as well as in prophylactic care, the therapeutic
evidence using pain and disability control variables as outcomes
remains controversial. Most therapeutic studies have compared
stabilization exercise, general exercise, and manual therapy. Sys-
tematic reviews to date that have evaluated the effectiveness of
exercise therapies have concluded that there is no evidence to
support the superiority of one form of exercise over another
(Ferreira et al., 2006; Macedo et al., 2010).

In a recent review, Wang et al. (Wang et al., 2012) showed that
stability exercise is more effective for decreasing pain than general
exercise, and it may improve physical function in patients with
chronic LBP. However, the efficacy of stability exercise was not
compared with manual therapy. After reviews on this topic were
published (Ferreira et al., 2006; Macedo et al., 2010; Wang et al,,
2012), new randomized controlled trials (RCTs) have been
released (Amit et al., 2013; Inani and Selkar, 2013; Macedo et al.,
2012; Sung, 2013). The Cochrane Collaboration recommends that
systematic reviews be updated biannually (Higgins and Green,
2006). Moreover, as far as we know, no meta-analysis has been
performed on studies comparing segmental stabilization exercise
with manual therapy. The meta-analysis technique minimizes
subjectivity by standardizing treatment effects of relevant studies
into effect sizes (ESs), pooling, and analyzing data to draw
conclusions.

The aim of this systematic review with meta-analysis was to
analyze published RCTs that investigated the efficacy of stabiliza-
tion exercises versus general exercises or manual therapy in pa-
tients with LBP.

2. Methods

This review was planned and performed in accordance with
PRISMA (Preferred Reporting Items for Systematic Reviews and
Meta-Analyses) guidelines (Moher et al., 2009).

2.1. Eligibility criteria

This systematic review included all RCTs that investigated the
efficacy of stabilization exercises in patients with non-specific LBP.
Studies that compared a stabilization exercises group with a gen-
eral exercises group or a stabilization exercises group with a
manual therapy group were included. Studies were considered for
inclusion regardless of publication status, language, or size.

Trials that enrolled patients with chronic non-specific LBP were
included in this meta-analysis. For this study was considered the
chronic nonspecific LBP as low back pain (>3 months' duration)
without leg pain. The studies that enrolled patients with acute LBP
in association with neurologic diseases were excluded from this
systematic review.

The main outcomes of interest were pain (assessed using visual
analog scale, numerical rating scale, or any other instrument or
scale) with scores ranging from 0 to 10, disability, and function
assessed by any questionnaire.

To be eligible, the RCTs should have randomized patients with
chronic LBP to at least one group of stabilization exercises.

For this review, stabilization exercises was considered as pre-
scribed exercises aimed at improving function of specific trunk
muscles that control inter-segmental movement of the spine,
including the transversus abdominis, multifidus, diaphragm, and
pelvic floor muscles (Hodges and Richardson, 1996; Richardson
et al., 1999). General exercise were prescribed exercises that
included strengthening and/or stretching exercises for the main
muscle groups of the body as well as exercises for cardiovascular

fitness. Manual therapy comprised physiotherapy based on manual
techniques (joint mobilization or manipulation techniques).

2.2. Search methods for identification of studies

We searched for studies on MEDLINE, LILACS, EMBASE, SciELO,
Cumulative Index to Nursing and Allied Health (CINAHL), PEDro,
and the Cochrane Library, up to November 2014, without language
restrictions. A standard protocol for this search was developed and
whenever possible, a controlled vocabulary was used (Mesh terms
for MEDLINE and Cochrane; EMTREE for EMBASE). Keywords and
their synonyms were used to sensitize the search.

For identification of RCTs in PUBMED, the optimally sensitive
strategy developed for the Cochrane Collaboration was used
(Higgins and Green, 2006). For identification of RCTs in EMBASE, a
search strategy using similar terms was adopted. In the search
strategy, there were four groups of keywords: study design, par-
ticipants, interventions, and outcome measures.

We analyzed the reference lists of all eligible articles in order to
detect other potentially eligible studies. For ongoing studies or
when any data was to be confirmed or additional information was
needed, the authors were contacted by e-mail.

The previously described search strategy was used to obtain
titles and abstracts of studies that were relevant for this review.
Each identified abstract was independently evaluated by two au-
thors. If at least one of the authors considered one reference
eligible, the full text was obtained for complete assessment. Two
reviewers independently assessed the full text of selected articles
to verify if they met the criteria for inclusion or exclusion. In case of
any disagreement, the authors discussed the reasons for their de-
cisions and a consensus was reached.

Two authors, independently blinded, extracted descriptive and
outcome data from the included studies using a standardized form
developed by the authors and adapted from the Cochrane Collab-
oration's (Higgins and Green, 2006) model for data extraction. We
considered: 1) aspects of the study population, such as the average
age and sex; 2) aspects of the intervention performed (sample size,
type of stabilization exercise performed, presence of supervision,
frequency, and duration of each session); 3) follow-up (if the pa-
tients included were analyzed); 4) loss to follow-up (if there was a
loss in the sample); 5) outcome measures; and 6) presented results.
Another author resolved disagreements. Any additional informa-
tion required from the original author was requested by e-mail.

The risk of bias of included studies was assessed independently
by two authors using The Cochrane Collaboration's “Risk of bias”
tool (Higgins and Green, 2006). The following criteria were
assessed: Random sequence generation, allocation concealment,
blinding of participants and personnel, blinding of outcome
assessment, incomplete outcome data, selective reporting,
intention-to-treat analysis, and completeness of follow-up.

The quality of evidence was independently scored by two re-
searchers based on the PEDro scale (Olivo et al., 2008) that con-
sisted of 11 items based on a Delphi list (Verhagen et al., 1998). The
PEDro scale is a useful tool for assessing the quality of physical
therapy and rehabilitation trials (Olivo et al., 2008). One item on the
PEDro scale (eligibility criteria) is related to external validity and is
generally not used to calculate the method score, leaving a score
range of 0—10 (Maher, Sherrington, Herbert, Moseley, & Elkins,
2003).

2.3. Statistical assessment
Pooled-effect estimates were obtained by comparing the least

square mean percentage change from the baseline to the study end
for each group, and were expressed as the weighted mean
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difference between groups. Calculations were performed using a
random-effects model. Two comparisons were made: stabilization
exercises group versus general exercises group and stabilization
exercises group versus manual therapy group. An « value of 0.05
was considered significant. Statistical heterogeneity of the treat-
ment effect among studies was assessed using Cochran's Q-test and
the inconsistency I (Hoy et al., 2010) test, in which values between
25% and 50% were considered indicative of moderate heterogene-
ity, and values > 50% were considered indicative of high hetero-
geneity (Higgins, Thompson, Deeks, & Altman, 2003). All analyses
were conducted using Review Manager Version 5.0 (Cochrane
Collaboration). (CollaborationAvailab).

3. Results

The initial search led to the identification of 653 abstracts, from
which 24 studies were considered as potentially relevant and were
retrieved for detailed analysis. After complete reading of 24 articles,
13 were excluded. Finally, 11 papers (Akbari, Khorashadizadeh, &
Abdi, 2008; Amit et al., 2013; Ferreira et al., 2007; Franga, Burke,
Hanada, & Marques, 2010, 2012; Goldby, Moore, & Doust, 2006;
Inani and Selkar, 2013; Macedo et al., 2012; Rasmussen-Barr, Nils-
son-Wikmar, & Arvidsson, 2003; Sung, 2013; Unsgaard-Tendel,
Fladmark, Salvesen, & Vasseljen, 2010) met the eligibility criteria.
Fig. 1 shows the PRISMA flow diagram of studies for this review.
Each of the papers was scored using the PEDro scale. Table 1

presents the results of individual assessment by the PEDro scale.

The final sample ranged from 30 to 172 participants, and the
mean age ranged from 59 to 67 years. All studies analyzed in this
review included outpatients with documented LBP.

The parameters used in the application of stabilization exercises
have been reported, and all studies described the progressive na-
ture of the programs. The duration of stabilization exercises pro-
grams ranged from 4 to 12 weeks. The duration of sessions varied
from 20 to 60 min in the studies. The frequency of sessions ranged
from one to three times per week. Table 2 summarizes the char-
acteristics of included studies.

3.1. Pain intensity

In total, eight trials assessed pain intensity (Akbari et al., 2008;
Amit et al., 2013; Ferreira et al., 2007; Franca et al., 2010; Goldby
et al, 2006; Macedo et al., 2012; Rasmussen-Barr et al., 2003;
Sung, 2013). The meta-analyses showed (Fig. 2) a significant
improvement in pain of —1.03 (95% CI: —1.79 to 0.27, N = 603) for
participants in the stabilization exercises group compared to the
general exercises group.

Three studies compared stabilization exercise to manual ther-
apy (Ferreira et al., 2007; Goldby et al., 2006; Rasmussen-Barr et al.,
2003). A non-significant difference in pain of —0.38 (95% CI: —0.98
to 0.22, N = 358; Fig. 3) was noted for participants in the stabili-
zation exercises group compared to the manual therapy group. Age

o
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Fig. 1. Search and selection of studies for systematic review according PRISMA.
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Table 1
Study quality on the PEDro scale.
Estudo 1 2 3 4 5 6 7 8 9 10 11 Total

1 Ferreira et al., 2007 v v v v v v v v v 8
2 Sung, 2013 v v v v v v v 6
3 Inani & Selkar, 2013 v v v v v v 5
4 Macedo et al., 2012 v v v v v v v v v 8
5 Amit et al.,, 2013 v v v v v v v v v 8
6 Franca et al., 2012 v v 4 v v v v v v 8
7 Unsgaard-Tendel et al., 2010 v v v v v v v v 7
8 Franga et al.,, 2010 v v v v v v v v 7
9 Akbari et al., 2008 v v v v v v 5
10 (Goldby et al., 2006) v v v v v 4
11 Rasmussen-Barr et al., 2003 v v v v v v 5

1: eligibility criteria and source of participants; 2: random allocation; 3: concealed allocation; 4: baseline comparability; 5: blinded participants; 6: blinded therapists; 7: blind
assessors; 8: adequate follow-up; 9: intention-to-treat analysis; 10: between-group comparisons; 11: point estimates and variability.
Item 1 does not contribute to the total score.

Table 2
Characteristics of the interventions in the trials included in the review.
Study Participants Participants general Participants manual Muscles G-US Time Frequency Duration Supervision
stabilization exercise exercise therapy (yes/no) (min/d) (x/wk) (wk) (yes/no)
1 Ferreira et al,, 2007 73 65 73 TrA, MF, Yes 60 2 8 Yes
DPG, PF
2 Sung, 2013 46 73 DA No 20 1 4 No
3 Inani and Selkar, 15 15 TrA, MF No NI 3 36 Yes
2013
4 Macedo et al., 2009 86 86 TrA, MF, Yes 60 2 14 Yes
DPG, PF
5 Amit et al, 2013 40 40 TrA No 30-40 3 18 Yes
6 Frangaetal, 2012 15 15 TrA, MF No 30 2 12 Yes
7 Unsgaard-Tendel 36 37 TrA, MF, PF Yes 40 1 8 Yes
etal, 2010
8 Frangaetal, 2010 15 15 TrA, ML No 30 2 16 Yes
9 Akbari et al,, 2008 25 24 TrA, MF, No 30 2 16 Yes
DPG, PF
10 (Goldby et al., 2006) 84 89 TrA, MF, Yes 60 NI 10 Yes
DPG, PF
11 Rasmussen-Barr 24 23 DA, MF No 45 1 6 Yes
et al, 2003

G-US = guided for ultrasonography; LBP = low back pain; TrA = transversus abdominis; ML = multifidus; DPG = diaphragm; PF = pelvic floor, DA = deep abdominal.

Stabilization Exercise Mean Difference Mean Difference
Study or Subgroup _Mean _ SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% ClI
Akbari et al, 2008 -48 124 25 -4 154 24 128% -0.80[-1.58,-0.02]
Amitetal, 2013 -5 173 40 -35 15 40 131% -1.50[-2.21,-0.79)
Ferreira et al, 2007 1.4 29 73 -13 28 65 120% -0.10[-1.05,085) e —
Franga etal 2012 -59 016 15 -32 12 15 135% -2.70[-3.31,-2.09) —_—
Franga etal, 2010 -5.8 1.61 15 -36 156 15 111% -2.20[-3.33,-1.07) —_—
Inani etal, 2013 -49 09 15 -47 11 15 13.0% -0.20(-0.92,052) —_—
Macedo et al, 2012 -24 27 86 -24 26 86 127% 0.00[-0.79,0.79] B —
Tondel etal, 2010 -1.3 194 36 -06 233 37 11.8% -0.70[-1.68,0.28) B S
Total (95% Cl) 305 297 100.0% -1.03[-1.79,-0.27] T
Heterogeneity: Tau®= 1.02; Chi*= 49.84, df= 7 (P < 0.00001); F= 86% 2 1 S 1 2
Testfor overall effect: Z= 2.65 (P = 0.008) Favours [Stabilization] Favours [Exercise]

Fig. 2. Stabilization exercise versus general exercise: Pain. Review Manager (RevMan). Version 5.2 The Cochrane Collaboration, 2013.

Stabilization Manual Therapy Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Ferreira et al, 2007 -1.4 29 65 -1.3 27 73 41.2% -0.10[-1.04,0.84) —a—
Goldby et al, 2006 -1.03 29 84 -047 34 89 411%  -0.56[-1.50,0.38) ——
R-Barretal, 2003 -2 25 24 14 25 23 17.7%  -0.60[-2.03,0.83) 1]
Total (95% CI) 173 185 100.0%  -0.38 [-0.98,0.22] -
Heterogeneity. Tau®= 0.00; Chi*= 0.57, df= 2 (P = 0.75); F= 0% 14 5 5 ‘5‘
Test for overall effect: Z=1.23 (P = 0.22) Favours [Stabilization] Favours [Manual Therapy]

Fig. 3. Stabilization exercise versus manual therapy: Pain. Review Manager (RevMan). Version 5.2 The Cochrane Collaboration, 2013.
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mean.
3.2. Disability

Seven trials assessed disability (Ferreira et al., 2007; Franca
et al,, 2010, 2012; Inani and Selkar, 2013; Macedo et al., 2012;
Sung, 2013; Unsgaard-Tendel et al., 2010). Five of these studies
measured disability using the Oswestry Disability Index (Franca
et al,, 2010, 2012; Inani and Selkar, 2013; Sung, 2013; Unsgaard-
Tendel et al., 2010), and two assessed disability using the Roland-
Morris Disability Questionnaire (Ferreira et al., 2007; Macedo
et al., 2012). In four individual trials, significant improvements
were found in the stabilization exercises group compared to the
general exercises group as measured by the Oswestry Disability
Index. The meta-analyses showed a significant improvement in
disability of —5.41 (95% CI: —8.34 to —2.49, N = 209; Fig. 4) for
participants in the stabilization exercises group compared to the
general exercises group.

As assessed using the Roland-Morris Disability Questionnaire,
the non-significant difference in disability of —0.75 (95% CI: —2.26
to 0.75, N = 310; Fig. 5) was noted for participants in the stabili-
zation exercises group compared to the general exercises group.

Three studies compared stabilization exercise to manual ther-
apy (Ferreira et al., 2007; Goldby et al., 2006; Rasmussen-Barr et al.,
2003). A non-significant difference in disability of —0.17 (95%
Cl: —0.38 to 0.03, N = 358) was found for participants in the sta-
bilization exercises group compared with manual therapy (Ferreira
et al,, 2007; Goldby et al., 2006; Rasmussen-Barr et al., 2003).
(Fig. 6) Owing to the differences between instruments used to
measure disability (stabilization exercises group versus manual
therapy group), a meta-analysis was performed using the stan-
dardized mean difference. All studies included patients of both
genders, but there was an overall predominance of female. The
mean age ranged from 38 (Rasmussen-Barr et al., 2003) to 53
(Ferreira et al., 2007) years. All studies analyzed in this review
included outpatients with documented chronic nonspecific LBP
(pain duration > 12 weeks).

The parameters used in the application of manual therapy have
been reported. The duration of manual therapy programs ranged
from 8 (Ferreira et al., 2007) to 12 (Goldby et al., 2006; Rasmussen-
Barr et al., 2003) weeks. The duration of sessions varied from 45
(Rasmussen-Barr et al., 2003) to 60 (Ferreira et al., 2007; Goldby
et al., 2006) min in the studies. The frequency of sessions ranged
from one (Rasmussen-Barr et al., 2003) to two (Ferreira et al., 2007)
times per week. Table 2 summarizes the other characteristics of
included studies.

3.3. Function
Two trials assessed function using the Patient-Specific Func-

tional Scale (Macedo et al., 2012; Verhagen et al., 1998). The non-
significant difference in function of 0.01 (95% Cl: —1.18 to 1.21,

N = 310) (Fig. 7); was noted for participants in the stabilization
exercises group compared with the general exercises group.

3.4. Risk of bias in the included studies

The studies did not have enough detail for assessing the po-
tential risk of bias. Details regarding the generation and conceal-
ment of the random allocation sequence were poorly reported. Six
studies presented objective evidence of the random allocation
characteristics. The studies presented objective evidence of balance
in baseline characteristics. Only three studies stated that the
measurements were blinded.

4. Discussion

In the present systematic review, a meta-analysis of 8 studies
indicated that stabilization exercises were more effective than
general exercises in reducing pain. Five studies demonstrated a
significant improvement in disability between patients treated
with stabilization exercises compared with those treated with
general exercises. Moreover, the meta-analysis of three studies
demonstrated that stabilization exercises were as efficacious as
manual therapy in decreasing pain and disability.

In our meta-analysis the mean of pain in the analyzed studies
was 6.01 at baseline, being 2.1 at the end of the stabilization ex-
ercises on a 0—10 pain scale. Specifically, the WMD in pain
was —1.03 favoring stabilization exercises, what represents an
improvement of 39% in pain. Considering pain, for patients with
subacute or chronic LBP, the minimally clinically important change
for pain on a visual analog scale (0—10) should at least be 20%. If a
numerical rating scale (0—10) is used it seems reasonable to suggest
that the minimally clinically important change should at least be
25% for patients with chronic LBP (Ostelo and de Vet, 2005).

The results of this review are consistent with the findings of a
previous systematic review (Ferreira et al., 2006; Macedo et al,,
2010) on the effects of stabilization exercise on nonspecific LBP.
Our meta-analysis indicated that stabilization exercise can be more
effective than general exercise in improving pain and disability in
the short term, but it was not superior to manual therapy. In
another systematic review by Pereira et al. (Pereira et al., 2012),
stabilization exercise and Pilates offered no significant improve-
ment in functionality.

Previously, two other meta-analyses (Rackwitz et al., 2006;
Wang et al., 2012) reported that specific stabilization exercises
was better than ordinary medical care provided by a general
practitioner to reduce pain over the short and intermediate terms.
However, in a recent meta-analysis, Macedo et al. (Macedo, Maher,
Latimer, & McAuley, 2009) demonstrated that stabilization exer-
cises were superior to minimal intervention, but not more effective
than manual therapy. Macedo and coworkers' results are in
agreement with those of our meta-analysis (Macedo et al., 2009).

Contrary to our results, the meta-analysis by Macedo et al.

Stabilization Exercise Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight [V, Random, 95% Cl IV, Random, 95% CI
Frangaetal 2012 -15.27 1.26 15 -9.53 4.09 15 231% -5.74[-7.91,-3.57) ——
Franga etal, 2010 -153 343 15 -89 282 15 229% -6.40[-8.65,-4.15) ——
Inani etal, 2013 -14.6 23 15 -135 3.2 15 235% -1.10[-3.09,0.89) —%r
Sung 2013 -716 11.75 25 -2.23 887 21 126% -4.93[-10.90,1.04] — T
Tondel etal, 2010 -6.66 7.42 36 3.09 963 37 17.9% -9.75[-13.69,-5.81) ——
Total (95% ClI) 106 103 100.0% -5.41[-8.34,-2.49] >
Heterogeneity: Tau®*= 8.44; Chi*= 21.93, df= 4 (P = 0.0002),; F=82% _150 :5 ) é 150
Testfor overall effect: Z= 3.62 (P = 0.0003) Favours [Stabilization] Favours [Exercise]

Fig. 4. Stabilization exercise versus exercise: Disability by ODI. Review Manager (RevMan). Version 5.2 The Cochrane Collaboration, 2013.
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Stabilization Exercise
Study or Subgroup Mean SD Total Mean SD Total Weight

Mean Difference
IV, Random, 95% ClI

Mean Difference
IV, Random, 95% CI

Ferreira et al, 2007 52 65 73 -45 69 65 451%
Macedo etal, 2012 -4 6.7 86 -32 69 86 54.9%
Total (95% ClI) 159 151 100.0%

Heterogeneity: Tau®= 0.00; Chi*= 0.00, df=1 (P = 0.95), F= 0%
Test for overall effect Z=0.98 (P=0.33)

-0.70 [-2.94, 1.54)
-0.80 [-2.83,1.23)

-0.75[-2.26, 0.75])

0 : ; : T

-5 5
Favours [Stabilization] Favours [Exercise]

Fig. 5. Stabilization exercise versus exercise: Disability by RMDQ. Review Manager (RevMan). Version 5.2 The Cochrane Collaboration, 2013.

Std. Mean Difference
IV, Random, 95% CI

Std. Mean Difference
IV, Random, 95% CI

Stabilization Manual Therapy
Study or Subgroup Mean SD Total Mean SD _Total Weight
Ferreira et al, 2007 -52 65 65 -3.2 6.6 73 38.2%
Goldby et al, 2006 -1347 21 84 -1217 18 89 486%
R-Barr et al, 2003 -10 20 24 -6 20 23 131%
Total (95% ClI) 173 185 100.0%

Heterogeneity: Tau*= 0.00; Chi*=1.08, df= 2 (P=0.58); F= 0%
Test for overall effect Z=1.64 (P=0.10)

-0.30 [-0.64, 0.03)
-0.07 -0.36, 0.23)

-0.20(-0.77,0.38] —_—

-0.17 (-0.38, 0.03) <

: +
-1 -05 0 ;
Favours [Stabilization] Favours [Manual Therapy]

Fig. 6. Stabilization exercise versus manual therapy: Disability. Review Manager (RevMan). Version 5.2 The Cochrane Collaboration, 2013.
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Fig. 7. Stabilization exercise versus general exercise: Function. Review Manager (RevMan). Version 5.2 The Cochrane Collaboration, 2013.

(Macedo et al., 2009) also demonstrated that stabilization exercises
were not more effective than other forms of exercise. This
disagreement can be explained by several different approaches
currently in use for stabilization exercise to treat LBP.

A standard protocol and definition for stabilization exercises is
yet to be established. Therefore, there is a wide variation among
studies in how the exercises were named and implemented (Lewis
et al., 2005). Nevertheless, multiple studies have shown that not all
subjects with LBP benefit equally from stabilization exercise (Hicks,
Fritz, Delitto, & McGill, 2005).

A recent review of studies has shown that therapy that is spe-
cifically directed at well-defined subgroups leads to improved
effectiveness of interventions (Karayannis, Jull, & Hodges, 2012).
The identification of predictive factors in patients with LBP should
allow the prescription of the most appropriate treatment inter-
vention, maximizing the likelihood of a favorable clinical outcome
(Brennan et al., 2006; Fersum et al., 2010).

In the present review, the included studies did not report
concealment allocation or randomization in an appropriate
manner. Thus, the effectiveness of stabilization exercises may be
even lower in studies with proper randomization and concealment
allocation. Our meta-analysis showed that stabilization exercise
was as efficient as manual therapy for improving in pain and
disability. However, the total number of patients involved in the
meta-analysis was too small to identify relatively small disparities
between the effects of stabilization exercise and manual therapy.

It is difficult to make a definitive and pragmatic recommenda-
tion regarding stabilization exercise for patients with LBP. There
was a variation in the duration of exercise programs, progression
criteria, muscle activation, and type of feedback used during the
interventions. However, with the exception of the study of Ferreira
et al. (Ferreira et al., 2007) did not inform which protocol was used

for stabilization, the protocol used in the studies were based on the
protocol proposed by Richardson & Hodges (Hodges and
Richardson, 1996; Richardson et al., 1999).

Caution is warranted when interpreting the present results
given the significant heterogeneity found in primary analyses. The
use of different instruments for assessment and intervention pro-
grams (session time and duration of intervention) can compromise
the comparisons. The studies used different scales and time periods
to measure pain intensity (e.g., pain in last 24 h, pain in the last
months) and disability (e.g. the Roland Morris Disability Index and
the Oswestry Disability Index) and the duration of intervention and
the time points of follow-up were different. Despite the differences
in frequency and duration, stabilization exercise using the princi-
ples proposed by Richardson & Hodges (Hodges and Richardson,
1996; Richardson et al., 1999). were superior to general exercise
that prioritizes exercise of superficial muscles.

One of the limitations of this review was that the findings were
based on relatively low quality data that led to a high risk of bias.
Additional research is required to ascertain the positive effects of
stabilization exercise over time and to determine their essential
attributes, such as mode, intensity, frequency, duration, and timing.
New RCTs testing different stabilization exercise for LBP should be
conducted to determine the optimal treatment approach. Addi-
tionally, it will be important to match exercise prescription to
clinical/treatment characteristics of a patient subgroup or individ-
ual patient.

5. Conclusion

Stabilization exercises and/or manual therapy can be encour-
aged as part of musculoskeletal rehabilitation for patients with LBP.
However, the best prescription program, needs to be determined by

j.ptsp.2016.08.004

Please cite this article in press as: Gomes-Neto, M., et al., Stabilization exercise compared to general exercises or manual therapy for the
management of low back pain: A systematic review and meta-analysis, Physical Therapy in Sport (2016), http://dx.doi.org/10.1016/




M. Gomes-Neto et al. / Physical Therapy in Sport xxx (2016) 1-7 7

new RCTs.

Conflict of interest

None.

References

Airaksinen, O., Brox, ]. L., Cedraschi, C., Hildebrandyt, J., Klaber-Moffett, J., Kovacs, F.,
et al. (2006). European guidelines for the management of, chronic nonspecific
low back pain. European Spine Journal, 15, S192—S300.

Akbari, A., Khorashadizadeh, S., & Abdi, G. (2008). The effect of motor control ex-
ercise versus general exercise on lumbar local stabilizing muscles thickness:
Randomized controlled trial of patients with chronic low back pain. Journal of
Back and Musculoskeletal Rehabilitation, 21, 105—112.

Amit, K., Manish, G., & Taruna, K. (2013). Effect of trunk muscles stabilization ex-
ercises and general exercises on pain in recurrent non specific low back ache.
International Research Journal of Medical Sciences, 1(6), 23—26.

Brennan, G. P, Fritz, J. M., Hunter, S. J., et al. (2006). Identifying subgroups of pa-
tients with acute/subacute “nonspecific” low back pain: Results of a random-
ized clinical trial. Spine, 31(6), 623—631.

Collaboration TC. Available at: www.cochrane.org. [Accessed 03.02.08.].

Ferreira, M. L, Ferreira, P. H,, Latimer, J., Herbert, R. D., Hodges, P. W, Jennings, M. D.,
et al. (2007). Comparison of general exercise, motor control exercise and spinal
manipulative therapy for chronic low back pain: A randomized trial. Pain, 131,
31-37.

Ferreira, P. H., Ferreira, M. L., Maher, C. G., Herbert, R. D., & Refshauge, K. (2006).
Specific stabilisation exercise for spinal and pelvic pain: A systematic review.
Australian Journal of Physiotherapy, 52(2), 79—88.

Fersum, K. V., Dankaerts, W., O'Sullivan, P. B., Maes, J., Skouen, J. S., Bjordal, J. M.,
et al. (2010). Integration of subclassification strategies in randomised controlled
clinical trials evaluating manual therapy treatment and exercise therapy for
non-specific chronic low back pain: A systematic review. British Journal of Sports
Medicine, 44(14), 1054—1062.

Franga, F. R, Burke, T. N., Caffaro, R. R,, Ramos, L. A., & Marques, A. P. (2012). Effects
of muscular stretching and segmental stabilization on functional disability and
pain in patients with chronic low back pain: A randomized, controlled trial.
Journal of Manipulative and Physiology Therapeutics, 35(4), 279—285.

Franga, F. R,, Burke, T. N., Hanada, E. S., & Marques, A. P. (2010). Segmental stabili-
zation and muscular strengthening in chronic low back pain: A comparative
study. Clinics (Sao Paulo), 65(10), 1013—1017.

Goldby, L. J., Moore, A. P, Doust, ]., et al. (2006). A randomized control trial inves-
tigating the efficiency of musculoskeletal physiotherapy on chronic back pain
disorder. Spine, 31, 1083—1093.

Hicks, G. E., Fritz, ]. M., Delitto, A., & McGill, S. M. (2005). Preliminary development
of a clinical prediction rule for determining which patients with low back pain
will respond to a stabilization exercise program. Archieves Of Physical Medicine
and Rehabilitation, 86, 1753—1762.

The Cochrane Library. Issue 4 Higgins, J. P. T,, & Green, S. (2006). Cochrane handbook
for systematic reviews of interventions 4.2.6. Chichester: John Wiley & Sons.
update September 2006.

Higgins, J. P, Thompson, S. G., Deeks, ]. J., & Altman, D. G. (2003). Measuring
inconsistency in meta-analyses. BMJ, 327, 557—560.

Hodges, P. W., & Richardson, C. A. (1996). Inefficient muscular stabilization of the
lumbar spine associated with low back pain: A motor control evaluation of
transversus abdominis. Spine, 21, 2640—2650.

Hoy, D., Brooks, P, Blyth, F., & Buchbinder, R. (2010). The Epidemiology of low back
pain. Best Practice & Research: Clinical Rheumatology, 24(6), 769—781.

Inani, S. B., & Selkar, S. P. (2013). Effect of core stabilization exercises versus con-
ventional exercises on pain and functional status in patients with non-specific

low back pain: A randomized clinical trial. Journal of Back and Musculoskeletal
Rehabilitation, 26(1), 37—43.

Karayannis, N. V., Jull, G. A., & Hodges, P. W. (2012). Physiotherapy movement based
classification approaches to low back pain: Comparison of subgroups through
review and developer/expert survey. BMC Musculoskeletal Disorders, 13, 24.

Lewis, J. S., Hewitt, ]. S., Billington, L., Cole, S., Byng, J., & Karayiannis, S. (2005).
A randomized clinical trial comparing two physiotherapy interventions for
chronic low back pain. Spine (Phila Pa 1976), 30(7), 711-721.

Liddle, S. D., David Baxter, G., & Gracey, J. H. (2009). Physiotherapists' use of advice
and exercise for the management of chronic low back pain: A national survey.
Manual Therapy, 14(2), 189—196.

Macedo, L. G., Latimer, J., Maher, C. G., Hodges, P. W., McAuley, J. H., Nicholas, M. K.,
et al. (2012). Effect of motor control exercises versus graded activity in patients
with chronic nonspecific low back pain: A randomized controlled trial. Physical
Therapy, 92(3), 363—377.

Macedo, L. G., Maher, C. G., Latimer, J., & McAuley, J. (2009). Motor control exercise
for persistent non-specific low back pain: A systematic review. Physical Therapy,
89, 9-25.

Macedo, L. G., Smeets, R. ]J. E. M., Maher, C. G., et al. (2010). Graded activity and
graded exposure for persistent non-specific low back pain: A systematic review.
Physical Therapy, 90, 860—879.

Mabher, C. G., Sherrington, C., Herbert, R. D., Moseley, A. M., & Elkins, M. (2003).
Reliability of the PEDro scale for rating of quality randomized controlled trials.
Physical Therapy, 83(8), 713—721.

Moher, D., Liberati, A., Tetzlaff, ]., et al. (2009). Preferred reporting items for sys-
tematic reviews and meta-analyses: The PRISMA statement. BMJ, 339, 2535.

Olivo, S. A., Macedo, L. G., Gadotti, I. N., Fuentes, J., Stanton, T., & Magee, D. ]. (2008).
Scales to assess the quality of randomized controlled trials: A systematic re-
view. Physical Therapy, 88(2), 156—175.

Ostelo, R. W., & de Vet, H. C. (2005). Clinically important outcomes in low back pain.
Best Practice & Research Clinical Rheumatology, 19(4), 593—607.

Pereira, L. M., Obara, K., Dias, . M., Menacho, M. O., Guariglia, D. A., Schiavoni, D.,
et al. (2012). Comparing the Pilates method with no exercise or lumbar stabi-
lization for pain and functionality in patients with chronic low back pain:
Systematic review and meta-analysis. Clinical Rehabilitation, 26(1), 10—20.

Rackwitz, B., de Bie, R, Limm, H., von Garnier, K., Ewert, T., & Stucki, G. (2006).
Segmental stabilizing exercises and low back pain. What is the evidence? A
systematic review of randomized controlled trials. Clinical Rehabilitation, 20(7),
553—567.

Rasmussen-Barr, E., Nilsson-Wikmar, L., & Arvidsson, 1. (2003). Stabilizing training
compared with manual treatment in sub-acute and chronic low-back pain.
Manual Therapy, 8(4), 233—241.

Richardson, C. A, Jull, G. A., Hides, ]. A., & Hodges, P. (1999). Therapeutic exercise for
spinal stabilization in low back pain. New York: Churchill Livingstone.

Smith, E., Hoy, D. G., Cross, M., Vos, T., Naghavi, M., Buchbinder, R., et al. (2014). The
global burden of other musculoskeletal disorders: Estimates from the Global
Burden of Disease 2010 study. Annals of the Rheumatic Diseases, 1-11.

Sung, P. S. (2013). Disability and back muscle fatigability changes following two
therapeutic exercise interventions in participants with recurrent low back pain.
Medical Science Monitor, 14(19), 40—48.

Unsgaard-Tendel, M., Fladmark, A. M., Salvesen, @., & Vasseljen, O. (2010). Motor
control exercises, sling exercises, and general exercises for patients with
chronic low back pain: A randomized controlled trial with 1-year follow-up.
Physical Therapy, 90(10), 1426—1440.

Verhagen, A. P, de Vet, H. C. W,, de Bie, R. A, Kessels, A. G. H., Boers, M.,
Bouter, L. M., et al. (1998). The Delphi list: A criteria list for quality assessment
of randomized clinical trials for conducting systematic reviews developed by
Delphi consensus. Journal of Clinical Epidemiology, 51(12), 1235—1241.

Wang, X. Q., Zheng, ].J., Yu, Z. W,, Bi, X,, Lou, S. ], Liu, J., et al. (2012). A meta-analysis
of core stability exercise versus general exercise for chronic low back pain. PLoS
One, 7(12), e52082.

j.ptsp.2016.08.004

Please cite this article in press as: Gomes-Neto, M., et al., Stabilization exercise compared to general exercises or manual therapy for the
management of low back pain: A systematic review and meta-analysis, Physical Therapy in Sport (2016), http://dx.doi.org/10.1016/



http://refhub.elsevier.com/S1466-853X(16)30071-2/sref1
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref1
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref1
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref1
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref2
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref2
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref2
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref2
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref2
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref3
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref3
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref3
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref3
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref4
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref4
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref4
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref4
http://www.cochrane.org
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref6
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref6
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref6
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref6
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref6
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref7
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref7
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref7
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref7
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref8
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref8
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref8
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref8
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref8
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref8
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref9
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref9
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref9
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref9
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref9
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref10
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref10
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref10
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref10
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref11
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref11
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref11
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref11
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref12
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref12
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref12
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref12
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref12
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref13
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref13
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref13
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref13
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref14
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref14
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref14
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref15
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref15
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref15
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref15
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref16
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref16
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref16
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref16
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref17
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref17
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref17
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref17
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref17
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref18
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref18
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref18
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref19
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref19
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref19
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref19
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref20
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref20
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref20
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref20
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref21
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref21
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref21
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref21
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref21
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref22
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref22
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref22
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref22
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref23
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref23
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref23
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref23
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref24
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref24
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref24
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref24
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref25
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref25
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref26
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref26
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref26
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref26
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref27
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref27
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref27
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref27
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref28
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref28
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref28
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref28
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref28
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref29
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref29
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref29
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref29
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref29
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref30
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref30
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref30
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref30
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref31
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref31
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref32
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref32
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref32
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref32
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref33
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref33
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref33
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref33
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref34
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref34
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref34
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref34
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref34
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref34
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref34
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref35
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref35
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref35
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref35
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref35
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref36
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref36
http://refhub.elsevier.com/S1466-853X(16)30071-2/sref36

	Stabilization exercise compared to general exercises or manual therapy for the management of low back pain: A systematic re ...
	1. Background
	2. Methods
	2.1. Eligibility criteria
	2.2. Search methods for identification of studies
	2.3. Statistical assessment

	3. Results
	3.1. Pain intensity
	3.2. Disability
	3.3. Function
	3.4. Risk of bias in the included studies

	4. Discussion
	5. Conclusion
	Conflict of interest
	References


