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ABSTRACT

INTRODUCTION: Low back pain (LBP) is a major cause of physical disability in the world. The origin of this condition can be due to differ-
ents causes, with a specific cause or of unknown mechanical origin,being characterized as unspecific. In this case a physical therapy treatment
approach with manual therapy is relevant, which includes the muscle energy technique (MET) classified as a common conservative treatment
for pathologies of the spine, mainly in LBP and disability. This study assessed the effectiveness of the muscle energy technique on nonspecific
low back pain.

EVIDENCE ACQUISITION: Patients with acute, subacute or chronic non-specific low back pain. The primary outcomes were pain and dis-
ability. This study was designed by a systematic review and meta-analysis, registered in PROSPERO (CRD42020219295). For the report
and methodological definitions of this study, the recommendations of the PRISMA protocol and the Cochrane collaboration, were followed,
respectively.

EVIDENCE SYNTHESIS: The search yielded 164 citations, which 19 were eligible randomised trials were included in the review
(N.=609 patients with low back pain). The methodological quality of the studies averaged 4.2 points, with an interval of 2 to 7 points.
Three RCTs showed satisfactory methodological quality (PEDro Score >6). For patients with chronic LBP, a significant result on pain (but
with a small and clinically unimportant effect) in favor of MET versus other (MD=-0.51 [95% CI,-0.93 to -0.09] P=0.02, N.=376, stud-
ies=11, 12=80%). In patients with subacute LBP, MET enabled a significant and moderate effect to reduce pain intensity when compared
to the control group (MD=-1.32 [95% CI,-2.57 to -0.06] P=0.04, N.=120, studies=3, 12=88%). No significant effects were observed for
the disability.

CONCLUSIONS: MET is not considered an efficient treatment to improve the incapacity of the lumbar spine, but it may be beneficial in reduc-
ing the intensity of LBP, although showing a small clinical effect in chronic LBP and a moderate effect in subacute LBP.

(Cite this article as: Santos GK, Gongalves de Oliveira R, Campos de Oliveira L, Ferreira C. de Oliveira C, Andraus RA, Ngomo S, et al. Effec-
tiveness of muscle energy technique in patients with nonspecific low back pain: a systematic review with meta-analysis. Eur J Phys Rehabil Med
2022;58:827-37. DOI: 10.23736/S1973-9087.22.07424-X)

KEY wWORrDS: Acute pain; Chronic pain; Low back pain; Manipulation, osteopathic; Muscle contraction.

Vol. 58 - No. 6 EUROPEAN JOURNAL OF PHYSICAL AND REHABILITATION MEDICINE 827



SANTOS

Introduction

Low back pain (LBP) is a major cause of physical dis-
ability in the world. It is associated with a high rate of
absence from work and high health costs related to the dis-
order, which in turn affect 70% to 80% of the population.!
It occurs in a similar proportion in all cultures and races,
interferes with quality of life and performance at work, and
becomes the main reason for medical consultation when
compared to other diseases.? In its chronic form, LBP af-
fects over 20% of the population, worldwide; 24-80% of
patients have a relapse of pain in the first year.! Although
31% of patients with LBP demonstrate an improvement
within 6 months, the recurrence of moderate pain is re-
ported in 33% of cases, and acute pain is observed in 15%
of sufferers within 1-2 years.?

The origin of this condition can be due to differents
causes, with a specific cause or of unknown mechani-
cal origin, being characterized as unspecific However,
fatigue of the trunk muscles, specifically the lower back
muscles, is now considered as one of the main risk factors
associated with the origin of LBP and its disabilities.>

Recent studies indicate that people with LBP experience
pain and the related disability longer than patients suffer-
ing from the pain of other diseases.® Nonspecific back pain
increasingly affects young people, and this can be an im-
portant determinant of LBP in adulthood.6 The necessity
for systematization of therapeutic procedures results from
the fact that back pain causes motor disability, thereby sig-
nificantly reducing (and even temporarily disabling) mo-
tor activity leading to absence from work, particularly in
countries with a highly developed market economy.”

The primary goals of treatment for LBP are to improve
patient function and facilitate a return to the patient’s desired
level of daily activity. Although different treatment modali-
ties are used, many practice guidelines recommend a biopsy-
chosocial approach with greater focus on self-management,
psychological support and physiotherapy, and less emphasis
on the use of medication and surgical interventions.8

LBP involves musculoskeletal changes in the lumbar
region generating functional disability. A physical therapy
treatment approach with manual therapy is also relevant,
which includes the muscle energy technique (MET) devel-
oped by Fred Mitchell® classified as a common conservative
treatment for pathologies of the spine, mainly in LBP and
disability. MET is a multifunctional method conventionally
used to treat muscle tension, pain, and joint dysfunction
and to develop range of motion.’It is considered a gentle
manual therapy, for restricted spine and extremity ampli-
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tudes, and for many years, it has been advocated to treat
muscle imbalances, especially in the lumbopelvic region.10

Since the systematic review!! by Cochrane on the topic
in 2015, many other trials have been published* 1232 and
an updated literature summary is required. The objective
of this systematic review and meta-analysis of random-
ized clinical trials was to estimate the effectiveness of the
muscle energy technique on nonspecific LBP.

Evidence acquisition
Identification and selection of trials
Data sources and search strategy

The search was carried out in the following databases:
PubMed, CENTRAL (Cochrane Library), Scopus, Scien-
ceDirect, PEDro, LILACS, SciELO, without the use of a
filter to limit publication date or language. A search of a
clinical trial registry database (clinicaltrials.gov) was per-
formed to find unpublished studies. The last search took
place on October 16, 2021.

Thisstudy was designed by a systematic review and meta-
analysis,32 registered in PROSPERO (CRD42020219295).
For the report and methodological definitions of this study,
the recommendations of the PRISMA33 protocol and the
Cochrane3? collaboration, were followed, respectively.

Study selection and eligibility criteria

Two reviewers (LCO and GKS) carried out the initial
search strategy in the databases, extracting the titles and
abstracts. Subsequently, the selection of studies, evalua-
tion, and data extraction, was conducted independently by
two authors (GKS and CFCO), based on the reading of ti-
tles and abstracts. Potentially eligible articles were read in
full. A manual search was performed in the reference lists
of all eligible articles, to find new references. Disagree-
ment between author evaluations was resolved through
discussion or by consulting a third review author (LCO).
The same form for data extraction was used by the authors.

The PICO3* method was used to structure the biblio-
graphic search and data extraction: P (population)=Adults
over 18 years old; I (intervention)=Muscle energy tech-
nique; C (comparison)=other intervention techniques,
simulation of the muscle energy technique (Sham) or no
intervention; O (outcome)=LBP and disability.

Inclusion criteria were: randomized controlled clinical
trials (RCTs), investigating the effects of MET in patients
with subacute or chronic non-specific LBP (there was no
restriction on ethnicity or level of physical activity); popu-
lation aged over 18 years.
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Exclusion criteria were: study designs other than RCTs
(studies with quasi-random allocation were excluded to
avoid biased estimates of treatment effects)3s: 3¢ studies
with duplicate information in another RCT, or that present-
ed preliminary data from a study published later; not using
MET; studies whose outcomes did not involve intensity
of LBP or disability; and RCTs that included participants
with subacute and chronic pain and who did not present
separate analyses for the two conditions.

Data extraction and analysis
QUuUALITY

Methodological quality was assessed using the PEDro
scale (Physiotherapy Evidence Database)37-4! by two inde-
pendent reviewers (GKS and CFCO). This scale considers
the internal validity and the sufficiency of statistical infor-
mation of the studies, and presents 11 questions, with 3
items of the Jadad scale#! and nine list items Delphi.3® The
first question is not scored (related to the external validity
of the study), and the other 10 questions are scored. Each
item meeting the required criteria receives a point, making
it possible to classify each study according to quality: ex-
cellent (9-10), good (6-8), fair (4-5) or poor (<4). Studies
with a score > 6 are of high quality. Maher ef a/.38 demon-
strated good reliability between raters, with an intraclass
correlation coefficient of 0.68 when using consensus rat-
ings, generated by 2 or 3 independent raters on the PEDro
scale. Whenever possible, scores were extracted from the
PEDro database itself. When the articles were not found
in the PEDro database, 2 trained independent reviewers
(RGO and LCO) evaluated the article blindly, and dis-
agreements were resolved by consensus.

Study characteristics

The following information was extracted from each study:
1) name of the first author, year of publication and coun-
try where the study was conducted; 2) sex and number of
volunteers allocated to each group; 3) mean and standard
deviation of age; 4) number of treatments and duration of
treatment; 5) MET protocol; 6) activities of the compari-
son groups; 7) assessment instrument used to verify the
intensity of pain and disability; 8) duration of LBP accord-
ing to the inclusion criteria; 9) intra and intergroup results
for the outcomes of interest; 10) adverse events.

The MET

The MET is a manual therapy approach2 commonly used
in treatment through osteopathy.43 It was developed 50

Vol. 58 - No. 6

EUROPEAN JOURNAL OF PHYSICAL AND REHABILITATION MEDICINE

SANTOS

years ago by Fred Mitchell Sr. and was then improved and
partially modified by his son, Fred Mitchell Jr.35 The MET
uses a voluntary contraction of the patient’s muscle in a
controlled manner, against a force applied by the thera-
pist.It is suggested that MET can be used to:Strengthen
a weakened muscle; Stretch a shortened muscle; Reduce
localized edema; Mobilize a joint with restricted mobility;
and Analgesia.

Several factors are theoretically important for the suc-
cessful use of MET. Among these:® Exact diagnosis; Pre-
cise positioning of the muscles and joints involved; Ap-
propriate muscle contraction (25% to 75% of maximum
contraction)*! regulated by the patient against resistance
by the therapist; Precise control of modification and ADM;
and when necessary, repositioning the joint at a new point
of movement restriction.

The classic concept of MET focuses on an osteokinemic
diagnosis where the muscle is contracted in the context of
joint dysfunction® while more recent approaches empha-
size the application of MET in muscle tension, reduced
muscle extensibility, and myofascial pain.4!

Evidence synthesis
Flow of studies through the review

The RCT included in this systematic review (Supplemen-
tary Digital Material 1: Supplementary Table )4 12-32 were
published between 2005 and 2020, and the total number
of participants was 822. The groups in each study ranged
from 2,12, 16-18,20,22,23,25-27,29,31 313,21,25,29 and 4.19.31 The
age of the volunteers ranged between 1817 and 5523 years,
and interventions were done between 1 week!6 30 to 8
weeks.19

Characteristics of included studies

Quality

Supplementary Digital Material 2: Supplementary Table 11
shows the methodological quality of the studies, with an
average of 4,4 points and with an interval between 2 to 8
points. Of the 22 studies included in the systematic review,
only 4 RCTs!2 14. 18,30 showed satisfactory methodological
quality (PEDro Score >6).

Synthesis of the results

The mean difference between the groups in the post-inter-
vention and the respective 95% confidence intervals (95%
CI) were calculated and used to quantify the effect of the
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results. For meta-analysis in which the studies used the
same scales (pain intensity), the results were presented
as mean difference (MD) and 95% confidence intervals.
Otherwise (disability), the effects were calculated using
standardized mean difference (SMD) and 95% confidence
intervals. The size of the effect of the interventions was
defined as small (MD<10% or SMD<0.4); moderate (MD
between 10% and 20% or SMD between 0.41-0.7) or big
(MD>20% or SMD>0.7).45 Thus, for the average differ-
ences, the effect was considered as clinically important
when there was a difference of at least 20% in the com-
parison between groups.4¢ It was only possible to verify
the immediate post-intervention effects (short term), con-
sidering the data provided by the studies included in the
meta-analysis.

The Cochrane Q test for heterogeneity was performed
and considered statistically significant if P<0.10. Hetero-
geneity was also quantified with the 12 statistic, where
0-40% may not be important, 30-60% can represent mod-
erate heterogeneity, 50-90% can represent great heteroge-
neity and 75-100% is defined as considerable heterogene-
ity.3¢ Fixed effects models were used when there was no
statistically significant heterogeneity. Otherwise, random
effects models were used. The values referring to the treat-
ment effect were only considered as statistically signifi-
cant when P<0.05. A meta-analysis was only carried out if
there were at least 2 studies to be included in the analysis.
To assess the risk of publication bias, funnel plot was used
when there were >10 trials in the same meta-analysis. All
analysis were performed using the Review Manager pro-
gram (RevMan) [Computer program], version 5.4, Copen-
hagen: The Nordic Cochrane Centre, The Cochrane Col-
laboration.

Extraction of quantitative data and comparisons made

When extracting the results (mean and standard deviation)
in each study, preference was given to data with intention
to treat (ITT) analysis, unless they had not been reported.
When MET was compared with other interventions and
there was more than one comparison group, results from
the comparison groups were combined into a single group,
where pertinent. Studies that associated MET with another
form of intervention were only included when there was a
comparison group that used the same form of intervention.
In this sense, it was possible to carry out the following
analyses, subdivided into patients with chronic and sub-
acute pain:

Comparison 1 - MET vs. other therapies, when:

1) MET+any intervention versus other therapies plus
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this intervention (ex: muscle energy+hot pack vs. posi-
tional release therapy technique+hot pack);

2) MET vs. another intervention;

Comparison 2 - MET vs. control group, when:

1) MET+any intervention versus that same intervention
alone (ex: Muscle energy+infrared radiation, ultrasonic,
therapeutic exercise program vs. Infrared radiation, ultra-
sonic, therapeutic exercise program);

2) MET+any intervention versus Sham MET plus the
same intervention (ex: Muscle energy+self-corrections,
stretching and strengthening exercises vs. Sham muscle
energytself-corrections, stretching and strengthening ex-
ercises);

3) MET vs. Sham MET.

Analysis of sensitivity

We plan to verify the effects of the interventions exclud-
ing studies with low methodological quality (PEDro Score
<6). However, this was not possible due to the low num-
ber of included studies that presented satisfactory method-
ological quality.

Qualitative synthesis of the studies

It was possible to identify 2059 potentially relevant titles
and abstracts. After removing the duplicates (366), the ti-
tles and abstracts of 1.693 studies were read. At this stage,
most of the excluded studies (1.529) were not RCT, or the
intervention did not occur through MET. Of the 164 stud-
ies remaining to be read in full, 145 were excluded for not
meeting the eligibility criteria. Therefore, the main reason
for exclusion was the non-use of MET (121).

One study was excluded for associating the use of drugs
in the intervention, 4 studies with potential for inclusion,
where the effects of MET on LBP were compared, had the
sample of patients with pathological conditions, where
LBP was not due to a nonspecific cause and finally, 1 study
was excluded because it did not classify LBP as acute, sub
acute or chronic. A complete list of studies excluded after
reading the full text is available in Supplementary Digital
Material 2, Supplementary Table I1I. Thus, only 21 studies
were included for subsequent qualitative and quantitative
analysis (Figure 1).4 12.13.15.17,19,23-29

The activities that the different groups performed when
associated or compared to MET were: cranial sacral ther-
apy (CST);!5 sensory motor training (SMT);!2 high veloc-
ity and low amplitude technique (HLVA)!2; Mulligan;!3
neural tissue mobilization (MTN);4 Dynamic Stabiliza-
tion Exercise (DSE);!4 hot pack to lower back (HP);!6. 27
McKenzie extension exercise program (MEE);!7 strain-
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8 Records identified Additional records identified
s through database searching through other sources
3= (N.=2045) (N.=14)
=
2 v Y
Records after duplicates removed
2 (N.=1693)
g Records screened o Records excluded
(N.=1693) ” (N.=1529)
> Full-text articles assessed Full-text articles excluded
:;:3 for eligibility >  with reasons (N.=145):
=) (N.=164) - Failure to use MET (N.=121)
= -No RCTs (N.=18)
¢ - Patients with pathological
T ) conditions (N.=4)
Studleg included m - Associated the use of drugs
qualitative synthesis in the intervention (N.=1)
- (N.=22) - Did not classify LBP (N.=1)
<
E v
Q
k= Studies included in quantitative synthesis (meta-analysis)
(N.=22)

Figure 1.—PRISMA flowchart presenting the summary of searches car-
ried out in literature.

counterstrain technique (SCS);18.24 core stability exercise;
(SE);19. 25 back care education and stretching exercises of
lower limbs (ESS);!9 supervised exercises, hot pack and
TENS (SPT);20 proprioceptive neuromuscular facilitation
(FNP);2! static stretching in hamstring flexibility (SS);2!
therapeutic ultrasound (US);22 monitored by the sensa-
tion felt by the patient, transcutaneous electrical stimu-
lation (TENS)22; infrared radiation, ultrasonic, TENS,
therapeutic exercise program (USPT);22. 24 myofascial
release (MRF);22 moist heat, TENS, conventional exer-
cises (CTE);?5 stretching, strengthening and ergonomic
advice (CE);26TENS;26 positional release therapy tech-
nique (PRT);?7 interferential therapy with quadripolar ap-
plication (IFT);28 exercises designed to gently move the
sacroiliac joint (EX);29 Maitland’s concept of mobilization
for the sacroiliac joint dysfunction (MM);2° simulation of
the technique (Sham MET);30. 31 self-corrections, stretch-
ing and strengthening exercises (SSE);3! exercises not de-
signed to treat specific musculoskeletal disorders (NE);3!
passive movements were performed in 4 different intensi-
ties depending on the patient’s evolution (MP).32

In seven studies, MET was compared to TENS.20, 22-26
Three studies performed the comparison with SE.19:25 In
two studies, treatment through MET was compared to pla-
cebo MET.30. 31 Two studies compared with HP1¢. 27 and
two others compared it with USPT.23.24 Two different stud-
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ies performed the comparative analysis with the Strain-
Counterstrain technique!®. 24 and unique studies compared
the MET with Mulligan,!3 MTN,# DSE,!4 CST,!5> SMT,!s
HLVA,2 MEE,!7 ESS,!9 SPT,20 PNF.2! SS,2! US/ME,2?
MFR,23 CTE,?s CE,2¢ PRT,?7 IFT,28 EX,2 MM,3! SSE/
NE32 e MP.32

The evaluation of the LBP intensity was performed
through the VAS,4 13, 17-19, 21, 22, 2531 of the Pain Scale
(NPS),12. 16 of the NRS-101 Scale,3? of the McGill ques-
tionnaire (SF-MPQ),!2. 24, 25 of the Quebec Back Pain
Disability Scale (QBPDS),3! of the Interference subscale
of the Multidimensional Pain Inventory (MPI),3! Orebro
Musculoskeletal Pain Questionnaire (OMPSQ)!4 and
pain produced during the provocation test.3? To mea-
sure functional disability, the Oswestry Disability Index
(ODI),4 14. 15,17 18,20, 23, 24,26, 29, 31 the Oswestry Disability
modified (MODQ)!9:25.27.28 and Roland Morris Disability
Questionnaire (RMDQ)!2. 18 were used.

Of the 22 RCT included in this systematic review, two
studies! 29 observed improvement in pain and disability
outcomes in both analyses (intra and inter-groups); six
studies!8. 19, 23. 24,27, 31 observed improvement in pain and
disability only in the intra-group analysis (pre vs. post-in-
tervention; two studies!3. 16,21 observed improvement (in-
ter and intra-groups) only for the pain outcome. Two other
studies!4 25 observed improvement in pain and disability
in intra-group analysis and only improvement in pain be-
tween groups in favor of MET. Unique studies observed a
reduction in pain and disability from intra-group analysis;!2
improvement of pain and intergroup disability;* improve-
ment only of inter and intra-group disability;20 improve-
ment only of intra and inter-group pain;3° improvement
of pain and intra-group disability and only improvement
of inter-group disability;28 improvement of intra-group
pain and disability and only improvement of pain between
groups.!7 In two studies,2¢ 32 no results were found.

Quantitative synthesis of the studies (meta-analysis)
MET versus other therapies for pain intensity and disability

For patients with chronic low back pain, a significant dif-
ference was observed in favor of MET compared to other
therapies for pain intensity (MD=-0.67 [95% CI, -1.16 to
-0.17] P=0.008, N.=416, studies=13, 12=87%; Figure 2A),
while no effect was observed for the disability outcome
(SMD=-0.16 [95% CI, -0.53 to 0.20] P=0.38, N.=366,
studies=11, 12=65%; Figure 2B). Funnel charts involving
these analyses showed no evidence of publication bias
(Figure 3).
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Figure 2.—Meta-analysis of the
comparison between MET versus

% s : A MET Other Therapies Mean Difference Mean Difference

Other theraples mn patlents Wlth Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
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Figure 3.—Funnel charts of the comparison between MET versus other therapies in patients with chronic low back pain: A) pain intensity (0-10

points); B) disability.

In patients with subacute LBP, no significant effect was
observed when comparing MET versus other therapies for
pain intensity (MD=-1.73 [IC 95%, -5.53 to 2.07] P=0.37,
N.=120, studies=2, 12=99%; Figure 4A)2% 33 and disabil-
ity (SMD=-0.07 [IC 95%, -0.42 to 0,29] P=0.72, N.=120,
studies=2, 12=0%; Figure 4B).29.33

832

MET versus control group for pain intensity and disability
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A significant difference was observed when compar-
ing MET versus control group for pain intensity in favor
of MET (MD=-1.88 [95% CI, -3.23 to 0.54] P=0.006,
N.=237, studies=5, 12=97%; Figure 5A)!3, 14. 19,31, 44 and
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MET Other Therapies Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, 95% CI v, 95% CI

Pillay 2005 -1.82 154 30 186 1.07 30 49.7% -3.68[-4.35,-3.01] =

Naik etal. 2010 19 073 30 1.7 076 30 50.3% 0.20[-0.18,0.58]

Total (95% Cl) 60 60 100.0% -1.73[-5.53,2.07]

Heterogeneity: Tau*= 7.45; Chi*= 97.61, df= 1 (P < 0.00001), F=99% _150 55 ) g 190

A Test for overall effect: Z= 0.89 (P=0.37) Favors MET Favors Other Therapies

MET Other Therapies Std. Mean Difference Std. Mean Difference

Study or Subgroup Mean SD Total Mean SD _Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI

Naik etal. 2010 10 4 30 11 6 30 499% -0.19[-0.70,0.31)

Pillay 2005 -16.05 12.05 30 -16.92 16.05 30 501% 0.06 [-0.45,0.57)

Total (95% Cl) 60 60 100.0% -0.07 [-0.42,0.29]

Heterogeneity: Chi*= 0.48, df=1 (P = 0.49), F= 0% t #1 T 1} +

Test for overall effect: Z=0.36 (P=0.72) Favors MET Favors Other Therapies

MET Control Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, 95% CI IV, Rand 95% CI

Sharmaetal. 2020 227 07z 10 6.5 0.85 10 17.2% -4.23[-4.92-3.54] =

Ranaetal 2009 0.2 041 148 36 0.51 15 17.9% -3.40[-3.73,-3.07] il

Geisseretal 2005 2.4 2 21 348 2 18 156% -1.06 [-2.32, 0.20] =

Ahmed etal. 2020 276 0.7684 41 3.8 0.7494 39 17.9% -1.04[-1.37,-0.71] G

Geisseretal 2005* 3.39 25 15 429 27 18 13.7%  -0.90[-2.68, 0.88] I

Akodu etal. 2017 112 07 18 1.53 0.62 17 17.7%  -0.41[-0.85 0.03] =

Total {95% Cl) 120 117 100.0% -1.88[-3.23,-0.54] i

Heterogeneity: Tau®= 2.61; Chi*= 195.04, df= 5 (P < 0.00001); F= 97% T —

Testfor overall effect: Z=2.74 (P = 0.006) Favors MET Favors Control

MET Control Std. Mean Difference Std. Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI

Ranaetal. 2009 24 5.2 15 233 76 16 13.3% -312[4.23,-2.01] e

Dhargalkaretal. 2017 1017 289 15 14.43 49 16 16.3% -1.03 [-1.80,-0.26] —

Geisser etal. 2005* 318 18 15 425 19.3 18 16.9% -0.56 [-1.26,0.14] ]

Ahmed etal 2020 19.76 3.0095 41 2074 29976 39 189% -0.32[-0.76,0.12] =

Geisser etal. 2005 31.05 191 21 3328 19.4 18 17.5% -0.11 [-0.74,0.52] =

Akodu etal. 2017 17.94 6.31 18 1612 483 17 17.2% 0.32 [-0.35,0.98] S i

Total {95% Cl) 125 122 100.0% -0.71 [-1.39, -0.02] B

Heterogeneity: Tau®= 0.60; Chi*= 31.03, df=5 (P < 0.00001); F=84% ‘:1 52 5 é j‘

Testfor overall eflect: Z=2.01 (P = 0.04) Favors MET Favors Control
MET Control Mean Difference Mean Difference

Study or Subgroup  Mean _ SD Total Mean SD Total Weight IV, 95%Cl IV, 95% CI

Selkow et al. 2009 -043 189 10 171 212 10 225% -2.14[-3.94,-0.34) B S—

Tawrej etal. 2020 146 104 30 33 09 30 392% -1.84[2.33,-1.35 -

Patil etal. 2010 35 092 20 38 094 20 383% -0.30(-0.88, 028 —&

Total (95% CI) 60 60 100.0% -1.32[-2.57,-0.06] i

Heterogeneity: Tau*= 0.99; Chi*= 16.88, df= 2 (P = 0.0002); F= 88% t t

Test for overall effect: Z= 2.05 (P = 0.04)

4 2 0 2 4
Favors MET Favors Control

no significant effect was observed when comparing MET
versus control for desability (SMD=-0.71 [95% CI, -1.39
to 0.02] P=0.04, N.=247, studies=5, 12=84%; Figure
5B)13.14,19,31. 44 in patients with chronic LBP.

In patients with subacute LBP, MET enabled a signifi-
cant moderate effect to reduce pain intensity when com-
pared to the control group (MD=-1.32 [IC 95%, -2.57
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Figure 4.—Meta-analysis of the
comparison between MET versus
other therapies in patients with
subacute low back pain: A) pain
intensity (0-10 points); B) disabil-
ity.20.33

Figure 5.—Meta-analysis of the
comparison between MET ver-
sus control group in patients with
chronic low back pain: A) pain
intensity (0-10 points); B) disabil-
ity. * This reference represents a
separate comparison in the study
by Geisser et al. 2005.13. 14,1931, 44

Figure 6.—Meta-analysis of the
comparison between MET versus
control group in patients with sub-
acute low back pain for pain inten-
sity (0-10 points).!6.30.32

to -0.06] P=0,04, N.=120, studies=3, 12=88%; Figure
6).16.30,32 [n this case, for disability, there were not enough

studies for analysis.

Adverse events

Only one study!¢ reported that two volunteers were excluded
due to the lack of effects associated with the disease. Seven
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studies!2. 20-22, 24,27, 29 reported that no adverse events were
observed, while the other eleven studies# 13-17.23,25,26,29 did
not report any information about adverse events.

Discussion
Summary of the main results

The objectives of the present study were to analyze the ef-
fects of MET on LBP and disability. A total of 164 articles
were read in full, where only 22 of them met the inclu-
sion criteria and were used for final analysis. The average
quality score of the studies was 4.4 points, then classified
as fair (4-5 points), since only studies with a score >6 are
considered as high quality (PEdro scale). For a total of 822
individuals, it was possible to observe that MET was ef-
fective in reducing pain, having a small significant effect
for chronic, moderate, and acute LBP; and no significant
effects were observed for the disability outcome. The im-
plications of these results are that MET may be used as
a complementary therapy to the treatment of LBP, since
some slightly beneficial results have been observed.

Compared with previous reviews, this systematic review
with meta-analysis made it possible to assess the effects of
MET in adults between 18 and 55 years old, of both sexes,
with LBP only with non-specific character, classified as
subacute and chronic. It was only possible to verify the
immediate post-intervention effects (short term), consider-
ing the data made available by the studies included in the
meta-analyses; meta-analysis was performed if there were
at least two studies to be included in the analysis, aiming
better quality of evidence. The main finding of our review
compared to previous ones, is based on the fact that we
can observe a significant effect, in favorof MET, in both
groups of analysis. However, for the disability outcome,
we did not observe significant benefical effects of MET.

When specifically observing LBP studies impor-
tant significant effect was observed in favor of MET
when compared to other therapies for the reduction of
pain. 12-15,17.19,21-26,29 [n fact, all interventions that have
been compared with MET are also considered to be effec-
tive in reducing pain. In subacute conditions of LBP, MET
showed a moderate effect to reduce pain intensity when
compared to control groups. In our analysis, no significant
effect was observed for the disability outcome in patients
with subacute or chronic LBP.19.29.31

Agreements and disagreements with other studies

In a study that aimed to conduct a systematic review4> that
aimed to assess the effects of manual therapy on acute LBP,
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including 20 RCT, two of them used MET in their thera-
peutic approaches, but associated with other intervention
techniques. The authors were able to conclude that man-
ual therapy was not significantly effective in participants
with acute LBP, when compared to sham manual therapy
or when added to another intervention. From the findings
of the present study, it can be seen in the subacute LBP
that MET had a moderate effect on the reduction of pain
intensity when compared to control groups (sham MET),
but there was also no significant difference when associ-
ated with another intervention, corroborating the study by
Rubinstein et al.#5 However, the authors also consider that
their analysis was limited by the small number of studies
by comparison, result and time interval, and requires more
research.

In the systematic review and meta-analysis by Lic-
ciardone et al.,*” which aimed to assess the effectiveness
of osteopathic manual therapy (OMT) as a complemen-
tary treatment for LBP, OMT was presented as a distinct
modality that significantly reduces LBP, where the level
of pain reduction was greater than expected with the ef-
fects of placebo alone, persisting for at least three months.
However, the authors still suggest that additional research
is needed to mechanically elucidate how OMT exerts its
effects, to determine whether its benefits are lasting, and
to evaluate its cost-effectiveness as a complementary
treatment for LBP. However, as the objective of the Lic-
ciardone#’ review was to assess the effectiveness of OMT,
the use of MET in the included studies was unclear since
it is an approach that may or may not be included in the
OMT protocols. However, results suggest favorable ef-
fects of manual therapy in the treatment of LBP.

In the last meta-analysis!! carried out on the subject,
which aimed to identify the effectiveness of MET in the
treatment of people with nonspecific LBP compared to
control interventions, with particular emphasis on the sub-
jective results of pain and disability, the authors did not
find enough evidence to safely determine whether MET
was effective in clinical practice, corroborating some as-
pects of the present study, since the articles found still have
low methodological quality in most cases. However, we
can observe significant results in favor of MET in patients
with subacute and chronic LBP. The studies included in,
and carried out until the date of the last review!0 have pro-
vided, in large part, low quality evidence that MET would
not be effective for patients with LBP, unlike our results
that show a trend of improvement in LBP in favor of of
MET. In the previous review,!! non-randomized RCTs
were included, as an example of the study by Salvador
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et al.*8 also differing from the present review, where this
study was excluded, since the inclusion criteria was only
randomized clinical trials. However, we did not consider
the studies that used quasi-random allocation procedures
in this review to avoid biased estimates of treatment ef-
fects in the included studies.

Although MET is routinely used by physical therapists,
it is rarely administered as an isolated treatment. In clinical
practice, MET is typically performed with other manual
and non-manual modalities in an integrated approach.40
This confirms that few studies in literature have exam-
ined patients with LBP using applications of this treatment
modality in isolation. Several studies have examined the
effect of manual therapy in the treatment of LBP, where
MET was one of the integral treatment techniques. Many
of these studies reported favorable results, mainly for pain
in favor the TEM, but it is still not possible to clearly de-
termine the influence of MET within the therapeutic plan,
due to the lack of quality evidence.

Some systematic reviews have been carried out using
these studies to determine the effect of treatment through
osteopathy for LBP.!1.47 The conclusions of these reviews
differed from favorable rule results*’ to unfavorable or in-
conclusive results due to the lack of available high-quality
studies.!l: 45 For all that, more methodologically solid and
rigorous clinical trials are needed on this subject, includ-
ing an appropriate control and an intervention that reflects
real practice.

The lack of consensus on which is the appropriate meth-
odology remains a substantial barrier to understanding the
role of manual therapy in non-specific LBP, which is an
important presentation for physical therapy clinical prac-
tice. The benefit of the consistent methodology is the abil-
ity to better compare clinical trials and, where appropri-
ate, as in the present study, use meta-analysis to provide a
statistical assessment of homogeneous clinical trials. The
failure of studies to develop an effective methodological
consensus may leave this question of the effectiveness of
MET in non-specific LBP, unanswered.

A few methodological issues were discussed by re-
searchers in the field these include: The problem of blind-
ing the subject and the treatment provider for the interven-
tion, the subject’s knowledge and perceptions of the inter-
vention, and the difficulty of control in manual therapy tri-
als, particularly the credibility of the simulated treatment.
Although the included studies were at low risk of bias ac-
cording to the Cochrane Back Review Group,4¢ they had
methodological weakness in blinding participants and pa-
tient compliance, which appear to be common problems in
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trials of manual therapy interventions.4’ Licciardone and
Russo, 2006 point out that the influence of a series of non-
specific effects of treatment on clinical outcomes presents
a major challenge to increase the evidence base of manual
therapy and to build adequate clinical trials.49 50

Limitations of the study

The LBP is usually categorized into 3 subtypes: acute
(<6 weeks), subacute (6 to 12 weeks) and chronic (>12
weeks).! However, the analyses were carried out consid-
ering the classification of LBP as subacute and chronic,
due to the fact that in the studies included in the present
review, the acute and subacute classification was not dif-
ferentiated, leaving the exact duration of pain unspecified,
reporting only that the durability was less than 12 weeks,
and can then be classified in two ways, thus we chose to
use the subacute classification.

Potential biases in the review process

Our review included only RCT, which reduces the risk
of bias.33. 34 However, most studies did not hide the dis-
tribution of volunteers in each group.!5-29 31,32 The ma-
jority of studies did not adequately deal with incomplete
follow-up datal6, 20-24,26-29, 31 and not perform ITT analy-
sis.15-17,19-24,26-31 With that, we used the results per protocol
in our analyses (only from the participants who completed
the intervention). Finally, the search did not extend to all
existing databases. However, we conducted searches in
three primary databases (PubMed, The Cochrane Library,
Science Direct), three secondary databases (LILACS, PE-
Dro e SciELO) and on a clinical trial registry basis (clini-
caltrials.gov), aiming to find unpublished studies. In addi-
tion, we conducted a thorough search of all bibliographic
references of the studies included in the review, to try to
find other RCT.

Practical implications

Our results suggest that MET has the potential to allevi-
ate the intensity of LBP, with the intervention effect clini-
cally significant in patients with chronic LBP and moder-
ate effect in patients with subacute LBP, with no effects
observed in other analyses. Furthermore, no results were
found for the disability outcome. The small number of
studies included in the analyzes and the low methodologi-
cal quality of most studies do not allow for such conclu-
sive results at this time.

As MET aplication is considered relatively safe, does
not require high motivation for its practice, and has few
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adverse events, its use can be considered as an adjunctive
treatment to fight the loss of LBP. However, despite our
study having contributed to preliminary discussions, the
factors representing an ideal intervention remain unclear;
and the low methodological quality of the studies included
in our analysis should be taken into account.

Implications for research

Our analysis helped to understand that MET have a ben-
eficial influence on improving the intensity of cronic LBP,
with a clinically big effect. However, the small number of
RCT and the low methodological quality of most studies
limited the extrapolations of our findings. For future stud-
ies, greater methodological care is suggested, especially
regarding the confidentiality of allocation and blinding of
the evaluators. Larger samples and longer follow-up times
are also needed, which can help to clarify the long-term
effects of MET on LBP.

Conclusions

Our results show that MET is not considered an efficient
treatment to improve lumbar spine disability, but it is to be
beneficial in reducing the intensity of LBP, showing a big
clinical effect on chronic LBP and a moderate effect on
subacute LBP. However, due to the low number of stud-
ies for the analysis, and to the lack of high-quality studies
available, further methodologically solid, and rigorous re-
search is needed to investigate this issue.
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