How to Cite:

El Gendy, M. H., Hekal, H. N., Kadah, M. A., Hussein, H. M., & Ewais, N. F. (2022). Pilate mat
exercise versus muscle energy technique on chronic non specific low back pain. International Journal
of Health Sciences, 6(S5), 3570-3583. https://doi.org/10.53730/ijhs.v6nS5.9429

Pilate mat exercise versus muscle energy
technique on chronic non specific low back

pain

Mohamed Hussien El Gendy PhD.
Professor, Department of basic science for Physical Therapy, Faculty of Physical
Therapy, Cairo University, Giza, Egypt.

Hager Nazieh Hekal

Department of basic science for Physical Therapy, Faculty of Physical Therapy,
Cairo University, Giza, Egypt and Zifta general hospital, Zifta, Algharbia, Egypt
tel: +201016549132

Email: hager_in@yahoo.com

Mohamed Abdelhaleem Kadah PhD.
Department of, orthopedic surgery, Faculty of Medicine, Cairo University, Giza,

Egypt

Hisham Mohamed Hussein PhD.
Department of physical therapy, College of Applied Medical Sciences, University of
Ha'’il, Ha’il, Saudi Arabia

Najlaa Fathi Ewais
Lecturer of physical therapy, Basic sciences department, Faculty of Physical
Therapy, Cairo University, Giza, Egypt

Abstract---Background: Many studies have been performed to
evaluate the best physical therapy technique for treating chronic
nonspecific low back pain. Pilate exercises and muscle energy
techniques showed favorable results in many trials. Yet, no
comparisons were conducted to compare their effects. Purpose: To
compare between the effects of pilate mat exercise (PME) and Muscle
energy technique (MET) on pain intensity, functional disability, trunk
range of motion, and flexibility in patients with chronic non specific
low back pain. Subjects: seventy-eight patients diagnosed, by their
orthopedist, with chronic non specific low back pain participated in
this study. Methods: Patients were divided randomly into three
groups: Pilate group: consisted of 29 patients who received PME and
standard treatment, MET group: consisted of 29 patients who received
MET treatment and standard treatment, Control group: consisted of 29
patients who received standard treatment only. Interventions were
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performed for 12 sessions (3 sessions/ week) over a period of four
weeks. Outcomes were assessed at the beginning and at the end of the
fourth week using visual analogue scale for pain intensity, V-sit and
reach test (VSR) for flexibility of hamstring and lower back muscles.
Roland-Morris Low Back Pain and Disability Questionnaire for
functional disability, and (BROM II) device to measures range of
motion of the lumbar spine flexion and extension. Results: The
studied groups were comparable regarding demographics with small
size effect in between the groups. Also, there was no statistically
significant difference between the 3 groups regarding trunk range of
movement in flexion and extension, VAS and VSR with small size
effect. After treatment, there was variable degrees of improvement and
statistically significant differences with large size effect regarding
ROM, VAS, VSR and Ronald score. Conclusion: Different treatment
modalities are effective in treating chronic non-specific low back pain.
However, better results were obtained with Pilate Mat exercise
technique.

Keywords---Chronic non-specific low back pain, Pilates Mat exercise,
Muscle energy technique.

Introduction

Low back pain (LBP) is a major musculoskeletal problem (Pakbazetal., 2019).
Approximately 60% to 80% of the population experience more than one episode of
LBP in their life (Hussein, Hisham Mohamed; Morsi, AmalAhmed
Abdelraoof,2021; Wu et al., 2020). In the majority of these cases the cause could
not be recognized hence names non specific (Balagué et al., 2012). Pain in the low
back has gained considerable attention within the medical community because of
its major socioeconomic impact. It is a leading cause for seeking medical help,
deterioration of functional ability, and work absence (Hussien et al., 2017). Many
factors contribute to non-specific chronic LBP as obesity, sedentary life style, and
genetic factors that have a great effect on pain perception in LBP (Mahdavi et al.,
2021). Being one of the major therapeutic intervention, physical therapy
techniques have been exposed to multiple investigation to determine the best and
cost-effective intervention. The effectiveness of therapeutic exercises has been
supported in literature (Chou et al., 2017). However, therapeutic exercises consist
of variable techniques such as (PME) and (MET). Pilates exercise was founded first
by Joseph Pilates during the 1920s (Caldwell et al., 2015). The prescription of
Pilate exercises for patients with chronic back pain had been justified by the fact
that this method is based on exercises that emphasize body stretching and
strengthening (Eliks et al., 2019). Therefore, the method jointly works isometric
strengthening, global stretching, breathing, and proper positioning of the spine
promoting a broader body awareness and proprioception (Berdishevsky et al.,
2016). According to a systematic review conducted by Patti and others (Patti et
al., 2015), PME is an effective pain reliving method in low back pain. Additionally,
Lin and colleague found additional beneficial effects in terms of functional level
(Lin et al.,, 2016). The intervention called MET depends on the using of low
amplitude muscle contractions against resistance followed by elongation of the
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affected tissues, MET aims to normalize soft tissue structures, such as shortened
or tight muscles. It can be used to improve joint mobility by influencing the
dysfunctional soft tissues and to relax tight tens musculature, spasms, or fibrotic
changes. It can help increasing muscle strength, increasing range of motion
(ROM) and decreasing edema (Elshinnawy et al., 2019). Although the limited
number of high quality studies available to reach conclusive opinion (Franke et
al., 2015), MET has been shown to be effective in reducing pain (Phadke et al.,
2016), improving ROM, and functional level (Patel et al., 2018). Up to the authors
knowledge, no studies were conducted to compare between the effectiveness of
PME versus MET in the treatment of chronic non specific LBP. The objective of
this study is to compare the PME versus MET on pain, function, ROM, and
flexibility in patients with chronic non specific LBP

Methods

Design: Double blinded randomized clinical trial was implemented to investigate
the effect of PME and MET on chronic non-specific LBP in comparison to
conventional treatment.

Participants (figure 1): Seventy-eight participants with non-specific low back

pain were eligible to be enrolled in the study and they were recruited from the
faculty of physical therapy outpatient clinic, Cairo University (Cairo, Egypt).

| Enrollment Assessed for eligibility (n= 87)
1 Excluded (n=0}

‘ Randomized (n=§7) ‘

Allocation

¥ k. ¥

Allocated to Conventional treatment Allocated to PME (n=29) Allocated to MET (n=29)
(n=29) + Received allocated intervention (n=29) + Received allocated intervention (n=29)
+ Received allocated intervention (n=23) + Did not receive allocated intervention + Did not receive allocated intervention
+ Did notreceiveallocated intervention (n=0} (n=0}
(n=0)
Follow-Up l l l
Lostto follow-up (n=0) Lostto follow-up (n=0) Lostto follow-up (n=0)
Discontinued intervention (n=0) Discontinued intervention (n=0) Discontinued intervention (n=0)
l | J
Analysed (n=29) Analysed (n=29) Analysed (n=29)
+ Excluded from analysis (n=0) + Excluded from analysis (n=0) + Excluded from analysis (n=0)

Figure (1): Study flow chart
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Inclusion criteria: patients on both genders with age more than 18 years were
included. All participants had normal body mass index (BMI) and were diagnosed
as chronic non specific LBP patients.

Exclusion criteria: Patients with previous back surgery, lumbar disc herniation,
spinal deformities, Neuro-musculoskeletal problems as hip arthrodesis or
arthroplasty and spondylolisthesis, patients with history of cardiovascular
disease, diabetes mellitus and rheumatoid arthritis, Pregnant women and
patients with osteoporosis were excluded.

Enrolled participants were randomized into 3groups:

Control Group: received traditional treatment only for 12sessions
(3sessions/week) over a period of four weeks.

Pilate Group: received PME for 12 sessions (3 sessions/week) over a period of
four weeks.

MET Group: received MET treatment for 12 sessions (3 sessions/week).

Sample size: Sample size was calculated using G*Power (version3.0.10). F test
MANOVA within and between interaction effects was selected. Considering a
power of 0.8 an alpha level of 0.05 (2tailed) and effect size of 0.34, three groups
and response variables of four, a generated sample size of at least 29 participants
per group was required and total sample size of 87 subjects.

Randomization and allocation: Randomization was simply performed by giving
every participant an identification number; these numbers were randomized into
3 groups.

Blinding: Double blind study in which doctors and patients did not know the
method of randomizing was used.

Interventions: During the first meeting, the assessor described the purpose of
the study and answered any questions raised by the patients. Then patients
classified into 3 groups; Control Group, Pilate Group and MET Group.

Standard treatment for Control group: will include Electrical heat pack a
comfortable treatment plinth was used so that the patient was in a relaxed prone
lying position and put Electrical heat pack above lower back. Patients performed
stretching from a sitting position, subjects were asked to keep their pelvis neutral
while extending one knee to the point at which they complained of a feeling of
discomfort or tightness in the hamstring muscles or felt to lose the neutral pelvic
position. Subjects had to maintain this position for 30 seconds. Stretching was
repeated 3 times per session. Other treatment modality is Stretch of lower back
muscles this exercise was performed in kneeling sitting position, Keeping knees
about hip width apart, First, the patient was asked to place his hands on his
thighs. Then, slide his hands down his thighs on to the floor in front of him
supporting his weight as the trunk moves down toward the floor. The back of the
patient was completely relaxed and rested on his thighs the patient was asked to
hold this position for 30 seconds and was repeated 3 times per session.
Strengthening exercise for abdominal muscles is also performed while the
patients assumed crook lying. One set of 10 repetitions was performed during the
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first week. Exercise repetitions were increased according the tolerance of the
patient. The therapist stabilized both feet of the patient, and the patient was
asked to cross his hands over the chest and raise his head and shoulders of the
bed then relax.

Procedures for Pilate group: The Pilate group was receiving PME in addition to
standard treatment. These include Bridging by Lie supine with the knees bent,
legs parallel approximately hip distance a part, arms relaxed at the sides with
palms down, and the pelvis in a neutral position, Lateral bridging (Shoulder
Bridge). Knees are bent and feet on the floor about hip distance apart and
parallel. Extend arms along sides, and press the backs of arms into the mat.
Pilate Plank (front support) from a quadruped position with the hands directly
under the shoulders and fingers facing forward, establish a neutral spine and
draw the shoulder blades down and back. Then, inhale as one leg extends to the
plank position keeping the pelvis as still as possible.

Procedures for MET: MET were applied for two muscles; Hamstring and Erector
Spinae. For each muscle after positioning, the patient was asked to apply 20%
force against therapist resistance and hold that contraction for 7-10 seconds and
after that relax for 5 seconds and when patient exhale, therapist takes muscle to
new restriction barrier. Hold this position for 30 seconds at the end barrier as an
end-stretch with 3 repetitions.

Outcome:

1-Pain intensity: For measuring the pain level, each patient was instructed to
rate the current level of pain by placing (X) sign a cross the horizontal VAS line.
The distance in millimeters from the lower limit was measured using a ruler. VAS
was assessed before and after the treatment program as 1:2 mild, 3:6 moderate
and7:10 severe.

2-Functional Disability: Patients were asked to read the list of 24 sentences and
place a tick against appropriate sentence based on how they feel each sentence
describes them. If the sentence does not describe their symptoms today, patients
are asked to leave the space next to the sentence blank. Participants were asked
to tick next to the sentence if they were sure it describes them today. The Roland-
Morris Disability Questionnaire (RMDQ) is scored by adding up the number of
items the patient has ticked. Scores can vary between 0-24. Greater levels of
disability are reflected by higher scores.

3-Range of Motion: Measurements with the universal inclinometer need to be
with the patient in an upright position. Palpate and mark SlandT12. Mark on
bare skin when possible. This avoids the marks moving with the patient’s
clothing. Center the two inclinometers over the palpation marks and zero with
your finger by spinning the dial (zero would then be at the bottom of the
inclinometer). Have the patient flex forward as far as possible. Note the reading on
each inclinometer. The reading on the upper inclinometer is total lumbar flexion.
The reading on the lower inclinometer is sacral flexion. The difference between the
reading at S1 and T12 is true lumbar flexion. Repeat flexion protocol for extension
having the patient extends back for full extension instead of flexing forward.
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Statistical analysis: All data were tabulated in the statistical package for social
studies (SPSS) version 25 for windows (IBM SPSS, Chicago, IL, USA). Categorical
data were expressed as number and percent. Normally distributed data were
expressed as mean and standard deviation. Chi-square was used to test
categorical data between the groups. Student t-test was used to compare
normally distributed data between 2 groups. Analysis of Variance (ANOVA) test
was used to compare normally distributed data between more than 2 groups.
Repeated measures ANOVA test was used to test the effect of treatment per each
group. Post hoc tests were used to conduct the subsequent pairwise comparisons.
The results will be considered significant when the probability of error is less than
5% (p<0.05).

Results

The study included 87 patients with age ranges from 20 to 60 years. The majority
of the included patients were females (60patients) with mean BMI 22.48+1.5
Kg/m2. There was no statistically significant difference between the studied
groups regarding baseline demographics including age, sex and BMI. Also, range
of movement of the trunk in flexion and extension, VAS and VSR were comparable
between the studied groups (table 1).

Table (1): Demographics differences between the studied groups

Control group PME group MET group p*
Age (vears) | 44 38+9.36 39.3+10.97 42.58+11.7
meantSD
Weight (kg) 63.248.2 59.67+7.6 60.7+7.9
Height (cm) 15414 .2 157.23%3.1 152.76%4.5
Body mass index |, 5. 64 22.3+1.69 22.65+1.4
(Kg/m?2) mean+SD ~0.05
ROM (trunk flexion) | 4 34,3 g 39.345.4 39.48+6.03
meantSD
ROM (trunk | 14 5345 06 11.742.4 11.742.4
extension) meantSD
VAS (mm) 78.2748.5 74.09+14.86 | 74.7+9.01
mean+SD
VSR (cm) meantSD | 1.13%0.69 0.93+0.4 1.17+0.7

PME: Pilates Mat exercise; MET: Muscle Energy Technique; ROM: Range of
motion; VAS: Visual analogue scale; VSR: V-sit and reach test; Level of
significance<0.05; * Multivariate analysis of variance test

After treatment completion, range of movement of trunk flexion improved
significantly in the 3 groups especially in Pilates Mat group with statistically
significant difference (p>0.05). range of trunk movement in extension improved
significantly in the 3 groups (p>0.05) but improvement was the lowest among
control group. VAS and VSR showed statistically significant improvement in the 3
groups after treatment especially in PME group (p>0.05) (table 2).

Table (2): Within-groups comparison regarding characteristics pre and post
treatment:
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Outcome Groups Mo M;
ROM (trunk | Conventional 40.34+£3.9 45.17+4.3=
flexion) PME 39.3+5.4 48.9616.17 2
meantzSD MET 39.48+6.03 44.66+5.8 2
ROM (trunk | Conventional 11.03£2.06 14.3£3.22
extension) PME 11.7£2.4 18.55+3.74 2
mean+SD MET 11.7£2.4 18.7913.44 2
VAS (mm) Conventional 78.27+8.5 63.5+11.952
meantSD PME 74.09+£14.86 37.79£17.37 2
MET 74.7+9.01 56.72+17.3 2
VSR (cm) Conventional 1.13+0.69 0.3+0.1a
mean+SD PME 0.93+0.4 0.75+x0.4 2
MET 1.17+0.7 0.54+0.2 2

PME: Pilates Mat exercise; MET: Muscle Energy Technique; ROM: Range of
motion; VAS: Visual analogue scale; VSR: V-sit and reach test; MO: measures at
baseline; M1: measures after treatment; Level of significance<0.05; @ M1 differs
significantly from MO

The between-group comparisons showed similarity between all groups at baseline
measurements (p > 0.05) with small size effect regarding ROM, medium effect of
size regarding VAS between control and PME and also control and MET (d: 0.34;
0.4 resp.) and medium effect of size regarding VSR between control and PME
(d:0.4) and also PME and MET (d: 0.4). After treatment, trunk range of movement
in flexion was significantly better in PME group when compared to control group
and MET group with large effect of size (d: 0.7) (p>0.05). trunk range of movement
in extension showed better improvement in PME and MET groups than control
group with large effect of size (d: 1.2, 1.35 resp.) (p>0.05). VAS improved
significantly in PME group when compared to control and MET with large effect of
size (d: 1.72, 1.09 resp.) (p>0.05). On the other hand, VSR decreased in the 3
groups however VSR in PME group was significantly higher than the other 2
groups (p>0.05) while the other 2 groups were comparable inspite of the large
effect of size (d: 1.5; p<0.05) (table 3). Regarding Roland Morris Disability percent,
the percent was significantly higher among PME (66.06£16.4) and MET groups
(61.89+17.3) than control group (51.7+15.59) (p>0.05) with large effect of size
between PME and control (d: 1.03) and MET and control (d: 0.9)

Table (3): Between groups mean difference comparison

Control-PME Control-MET PME-MET
Outcomes Time (95% CI) (95% CI) (95% CI)
Cohen’s d Cohen’s d Cohen’s d
-2.24, 4.3 -2.4,4.14 -3.4, 3.1
ROM Mo 8.22 ) 5).16 ) 5).03 )
(trunk
flexion) M, (-7.23, -0.34) (-2.9, 3.96) (0.8, 7.79)
0.71* 0.09 0.7*
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M (-2.13, 0.75) (-2.13, 0.75) (-1.4, 1.4)
FOMk 0 0.29 0.29 0.00
trun
extension) M; (1—62j, -2.06) (1—632*5, -2.3) E)—QO;h 1.9)
M (-2.8, 11.21) (-3.4, 10.56) (-7.66, 6.3)
VAS (mm) 0 0.34 0.4 0.04
M, (15.85, 35.59) (-3.07, 16.66) (-28.79, -9.06)
1.72* 0.4 1.09*
M (-0.28, 0.69) (-0.52, 0.45) (-0.73, 0.24)
VSR (cm) 0 0.4 0.05 0.4
M, (-0.87, -0.023) (-0.66, 0.18) (-0.218, 0.63)
1.5* 1.5 0.7*
Roland M (-24.6, -4.08) (-20.4, 0.09) (-6.09, 14.4)
Morris (%) ! 1.03 0.9 0.23

PME: Pilates Mat exercise; MET: Muscle Energy Technique; ROM: Range of
motion; VAS: Visual analogue scale; VSR: V-sit and reach test; MO: measures at
baseline; M1: measures after treatment; *Level of significance<0.05

Discussion

The study included 87 patients who were referred with low back pain. After
exclusion of any causes, pain was determined as unspecified chronic low back
pain. The patients' age ranged from 20 to 60 years and mean age 40.75£10.69
years. This is similar to prevalence report by Shmagel et al., and he also found
positive correlation between increased age and incidence of LBP (Shmagel et al.,
2016). This comes in hand also with reports stated that low back pain is one of
the common health problems that 50-80% of adults experience at some point in
their life. It is believed that adults of working age are the most vulnerable group of
LBP, which is ranked as the highest cause of disability than any other condition
globally (Grimmer et al., 2000), (Rubin, 2007), (Hoy et al., 2010). Low back
pain in the current study was more prevalent among females (68.95%). This is in
agreement with Grimmer et al., who found that unspecified low back pain is more
common among young females (Grimmer et al., 2000) and (Solem, 2015) who
performed a survey on the prevalence of ULBP and found that it was more
common among females. Shmagel et al., also showed that LBP is more
pronounced among females (55.5%) (Shmagel et al., 2016). In contrary to the
current study, many other reports found that the prevalence of LBP is more
common among males (Kuijer et al., 2015), (Beaudet et al., 2013) and
(Spijker-Huiges et al., 2015). This may be related to the type of patients
included in their study as their studies were performed mainly on workers and
they related the LBP to the nature of their work. Our previous results regarding
age and sex are consistent with estimates for all-chronicity LBP from US national
surveys (Deyo et al., 2006), (Deyo et al., 1987). Body mass index of the
included patients was high (35.48+1.57). This is with what was reported by
Shmagel et al., who associated incidence of LBP with BMI more than 30
(Shmagel et al., 2016). Shiri et al., also found the same association (Shiri et
al., 2010). A systematic literature review from 2000 for all-chronicity LBP found
a weak positive association between LBP and obesity, emphasizing that a strong
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relative risk above 2 was not reported in any of the reviewed epidemiologic studies
(Lebouef et al., 2000). The patients were randomized to different 3 techniques
for treatment of LBP. The patients in the 3 groups were comparable regarding age,
sex and BMI. Also they were comparable regarding LBP characteristics (range of
movement either in extension or flexion, visual assisted scale and V set and reach
test. Standard stretching technique was beneficial on treating low back pain. It
improved trunk range of movement in flexion and extension, visual assisted scale
and V set and reach test. This comes in agreement in the result of meta-analysis
by Slade et al., which included 13 randomized clinical trials after exclusion of
useless and bias trials and concluded that trunk strengthening is effective for
reducing pain and improving function (Slade & Keating, 2006). Also,
Kankaanpaa et al., and Mannion et al., found that physical stretching techniques
were beneficial in treating patients with unspecified low back pain (Kankaanpaa
et al., 1999), (Mannion et al., 2000). Another study showed that manual
stretching exercises for back, hamstring and iliopsoas muscles and strengthening
exercises for abdominal muscle and postural instructions for activities of daily
living were beneficial in decreasing pain (reflected by improvement of VAS and
VSR) and improving functional activities (ROM) in people with chronic low back
pain (Kang et al., 2019). On the other hand, more recent studies showed
inferiority of the physical muscle stretching in treating low back pain (Franca et
al.,, 2012), (Halbertsma et al., 1999). Both studies reported improvement in
VAS and VSR however it was less than 50% and they considered it as
unsatisfactory improvement. Regarding Pilate exercise, there was significant
improvement of range of movement, VAS scale and VSR test after Pilate exercise.
These results were confirmed by Llewellyn et al., who found that Pilates based
exercise can be administered safely and is well tolerated by the majority of
patients with nonspecific chronic LBP and his study included 13 patients
(Llewellyn et al., 2017). Patti et al., in his meta-analysis concluded that Pilates
method is very effective in treating low back pain (Patti et al., 2016). The
analysis included results of 29 randomized clinical trial. Valenza et al., also
reported effective pain reduction after Pilates exercise among 27 patients
(Valenza et al., 2017). Gladwell et al., reported that Pilates was found to be
superior to the controls and improvements were seen in this group’s general
health, sports functioning, flexibility, proprioception and they experienced less
pain (Gladwell et al., 2006). Efficacy of Pilates exercise on LBP was approved in
many other studies (Lim et al., 2008), (Mallin and Murphy, 2013),
(Kucukcakir et al., 2013). A meta-analysis by Cruz-Ferreira et al., reported
improvement of pain after Pilates exercise but no effect was found on range of
movement (Cruz-Ferreira et al., 2011). Marshall et al., reported reduction 30%
in VAS after treatment by Pilates (Marshall et al., 2013). On contrary to the
current study, Donzelli et al., did not find favorable outcome among LBP patients
who received Pilates exercise treatment (Donzelli et al., 2006). Same finding was
reported by (Pereira et al., 2012) with no significant effect of Pilates exercise.
Also, Wells et al., couldn't approve the efficacy of Pilates and he related that to
the insufficient number and poor methodology (Wells et al., 2012). Regarding
Muscle energy technique, there was significant improvement in trunk range of
movement, VAS and VSR after MET. This is similar to the results of reports by
(Selkow et al., 2009), (Shipy, 2012), (Deepali and Siddhartha, 2014) and
(patal et al., 2018).This is against what was reported by Pillay et al., 2005
and Salvador et al., 2005 and Bindra et al., 2012 who did not find
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statistically significant difference between pre and post treatment among the
included patients treated with MET. Also, Day & Nitz found minimal non-
significant improvement with MET in treating LBP (Day & Nitz, 2012). Franke et
al., confirmed the previous results (Franke et al., 2016). Post-treatment and the
degree of changes in trunk range of movement in flexion and extension, VAS scale
and VSR test were better in Pilates exercise group than the other 2 methods. This
comes in hand with Patti et al., who confirmed superiority of Pilates over the other
techniques in treating LBP (Patti et al., 2016). Galdwell et al., also reported
better improvement in VAS with Pilates in comparison to physical exercise
(Galdwell et al., 2006). Da Fonseca et al., showed significant improvement in
Pilates group than no Pilates group (Da Fonseca et al., 2009). Against what was
reported in the current study, Rydeard et al., found superiority of stretching
muscle exercise over Pilates exercise among female patients with LBP (Rydeard et
al., 2006). Curnow et al., did not find significant difference between Pilates and
other methods in treating LBP (Curnow et al., 2009). On the other hand, MET
showed superiority to conventional treatment but to some extent comparable
results to Pilates exercise in our results. This comes in hand with Selkow et al.,
who stated that MET had better results than conventional therapy (Selkow et al.,
2009). Also, Phadke et al., found that Muscle energy technique was better than
stretching technique in improving pain and functional disability in people with
mechanical pain (Phadke et al., 2018). But, Fryer et al., 2011 found that MET
had low success rate in comparison to conventional methods. Roland Morris
percent was higher significantly among Pilates then MET groups than control
group which reflect better pain control in these groups. The study had the
advantage f being performed on large sample size in comparison to most of the
published studies. Also, the patients received different 3 techniques. To the best
of our knowledge, this is the first study to compare Pilates to MET in treating low
back pain directly as most of the studies compared either techniques with
physical exercise or no intervention. Also, we analyzed the effect of each modality
separately before comparing each other which help in avoiding selection and
randomization bias.

Conclusion

This preliminary study included relatively large sample size of population who
suffered from chronic non-specific low back pain and randomized to receive
different 3 types of treatment showed that different degrees of improvement
occurred to all participants in the 3 groups with better improvement with Pilates
Mat Exercise technique then Muscle energy techniques than conventional
treatment.

Limitations

The study included limited number of population which limits the findings. The
demographics of the current study may affect the outcome and limit the
generalizability as most of included patients were females and maximum age was
60 years. The therapist may affect the technique and inter-personal variations
may present which affects the study findings. Further and more extended studies
are needed to confirm our results.
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