PHYSICAL TREAT MENTS

Research Paper |
Effects of Muscle Energy Technique on Pain and
Range of Motion in Chronic Low Back Pain Subjects
with Lateral Flexion Restriction

®

CrossMark

Ali Mazidavi' (), Noureddin Karimi'" (®, Bijan Khorasani® (©), Parastoo Baraghoosh' (©), Akbar Biglarian®

1. Department of Physiotherapy, Faculty of Rehabilitation Sciences, University of Social Welfare and Rehabilitation Sciences, Tehran, Iran.
2. Department of Clinical Sciences, School of Rehabilitation Sciences, University of Social Welfare and Rehabilitation Sciences, Tehran, Iran.
3. Department of Biostatistics and Epidemiology, School of Rehabilitation Sciences, University of Social Welfare and Rehabilitation Sciences, Tehran, Iran.

Use your device to scan

andeadtheaidenine [STETIET Mazidavi A, Karimi N, Khorasani B, Baraghoosh P, Biglarian A. Effects of Muscle Energy Technique on Pain and
b Range of Motion in Chronic Low Back Pain Subjects with Lateral Flexion Restriction. Physical Treatments. 2023; 13(4):245-
252. http://dx.doi.org/10.32598/ptj.13.4.560.3

http:/dx.doi.org/10.32598/ptj.13.4.560.3

ABSTRACT

Purpose: Low back pain (LBP) is a common problem with a significant impact on individuals

Article info: and society, leading to activity limitation and chronic pain. Quadratus lumborum (QL) muscle

Received: 11 Jun 2023 . tightness can trigger symptoms of significant LBP. Muscle energy technique (MET), a gentle
Accepted: 26 Jul 2023 ' manual therapy for restricted motion in the spine and limbs, aims to induce muscle relaxation,
Available Online: 01 Oct 2023 * reduce pain, and improve range of motion (ROM). The aim of this study was to investigate the
. effects of MET on pain reduction and ROM improvement in chronic LBP subjects with lateral

flexion restriction.

Methods: This study was a randomized single-blind clinical trial. One hundred and two
participants diagnosed with chronic LBP and lateral flexion restriction were randomly divided
into two groups: Control (n=51) and intervention (n=51). The control group received conventional
physiotherapy, while the intervention group was provided with a combination of conventional
physiotherapy and MET (post-isometric relaxation). Pain and ROM were measured using the
visual analogue scale (VAS) and a goniometer, respectively. Both groups were evaluated before

and immediately after the treatment.
Keywords:

Results: The results revealed a significant reduction in pain and improvement in ROM in both
groups after the treatment. No significant differences were found in the mean pain scores between
the two groups (P=0.77). However, the mean scores of ROM in the intervention group showed a

Chronic low back pain,
Lateral flexion, Muscle

energy technique, . h

Quadratus lumborum significant difference compared to the control group (P<0.001).

muscle, Manual therapy, ¢ Conclusion: MET combination with conventional physiotherapy significantly improves LBP
Randomized clinical trial : and ROM of lateral flexion in chronic LBP subjects with lateral flexion restriction.
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Highlights

e The muscle energy technique is a manual therapy approach that utilizes active muscle contractions to help reduce
pain and improve musculoskeletal function.

¢ The quadratus lumborum muscle, a deep muscle situated in the lower back, plays a crucial role in stabilizing the
spine, assisting with posture, and facilitating movements, such as lateral bending and extension.

e Muscle energy technique has shown promise in addressing low back pain by promoting muscle relaxation,
enhancing range of motion, and reducing discomfort and pain in the affected area.

Plain Language Summary

This study examined the effects of a therapy called muscle energy technique (MET) on people with chronic low
back pain who had difficulty moving from side to side. MET is a gentle manual therapy to relax muscles, reduce pain,
and improve the ability to move. A total of 108 individuals were divided into two groups through a random selection
process. One group received conventional physiotherapy, while the other group received both physiotherapy and MET.
We measured pain levels and the ability to move before and after the treatments. Both groups experienced less pain and
better movement after the treatment. The MET group had a greater improvement in movement compared to the control
group. The findings indicated that combining MET with physiotherapy can significantly improve low back pain and

the ability to move in people with chronic low back pain and limited side-to-side movement.

1. Introduction

ow back pain (LBP) is one of the most

common musculoskeletal problems [1, 2],

and the leading cause of activity limita-

tion and absenteeism [3]. Sixty to eighty

percent of LBP patients report pain or dis-

ability a year later, and up to 40% report
chronic pain [4, 5]. The impact of LBP on individuals
and society, including pain, disability, and associated di-
agnostic and treatment costs, underscores the importance
of prevention and effective treatment [6]. Various factors
contribute to the development of chronic LBP. Physical
factors, such as reduced muscle strength and endurance
are prognostic factors for chronic LBP. The strength and
endurance of the trunk muscles play a crucial role in re-
ducing pain, enhancing stability, and maintaining spinal
function [7, 8]. Chronic LBP has been associated with
changes in trunk muscle responses and increased muscle
fatigability [9]. Patients with chronic LBP and healthy
individuals experiencing fatigue may utilize similar neu-
romuscular strategies to protect the spine, which can lead
to back injuries. Delayed activation and higher levels of
muscle activity have been associated with LBP [9]. Qua-
dratus lumborum (QL) is a deep trunk muscle, and its
tightness can trigger symptoms of significant low back
tightness and discomfort [10]. Various treatments have
been proposed for alleviating LBP, such as stretching ex-
ercises [11], heat therapy [12], massage therapy [13], pro-

prioceptive neuromuscular facilitation [14], myofascial
release [15], and muscle energy technique (MET) [16].

MET is a manual therapy that utilizes gentle muscle
contractions of the patient to relax muscles, lengthen
them, and restore normal joint motion [17, 18]. This
technique was pioneered in 1948 by Fred Mitchell, Doc-
tor of Osteopathic Medicine, to enhance musculoskel-
etal function by mobilizing joints and stretching tight
muscles and fascia. Its primary aims are pain reduction,
improved circulation, and enhanced lymphatic drainage
[19]. MET operates based on the principle of reciprocal
inhibition, which suggests that when indirect pressure
is applied, muscles on one side of a joint will relax in
response to the contraction of muscles on the opposite
side [18]. The objective of MET is to promote muscle re-
laxation and lengthening, consequently enhancing joint
range of motion (ROM). It is generally recognized as a
gentle manual therapy technique for addressing limited
motion in the spine and extremities [20]. MET is com-
monly applied to patients experiencing muscle spasms,
as the process of lengthening shortened or spastic mus-
cles can lead to improved ligament function. This tech-
nique involves alternating intervals of resisted muscle
contractions and assisted stretching, collectively working
to alleviate limitations in muscular activity [20]. Numer-
ous studies have explored the impact of MET on lower
back pain (LBP). MET might be a valuable approach for
reducing non-specific lumbopelvic pain (LPP) over 24
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hours [20]. Several studies have investigated the effects
of MET on LBP, with one study proposing that MET
could be a beneficial method for reducing non-specific
lumbopelvic pain within a 24-hour timeframe [20]. An-
other study discovered that when combined with super-
vised motor control and resistance exercises, MET may
be more effective in reducing disability and enhancing
function in patients with acute LBP compared to neu-
romuscular re-education and resistance training [21].
Sharma et al. investigated the effects of MET on pain
and disability in subjects with SI joint dysfunction. Their
findings revealed that both MET and mobilization are ef-
fective in treating chronic LBP caused by sacroiliac joint
dysfunction [22]. Patil et al. investigated the effective-
ness of MET in QL in acute LBP. The findings suggested
that MET combined with interferential therapy could be
an effective treatment option for patients with acute LBP
[23]. A review article suggested that the MET procedure
can be effective in the management of chronic mechani-
cal LBP [24]. However, there remains a lack of research
on its clinical benefits and specific impact on the QL
muscle in terms of reducing pain intensity and increasing
spinal ROM. Therefore, the purpose of this research was
to investigate the effect of MET on QL muscle regarding
pain and lumbar ROM in patients suffering from chronic
LBP characterized by restricted lateral movement. The
hypothesis was that MET can improve pain and lumbar
ROM in chronic LBP subjects with restricted lateral
movement.

2. Materials and Methods
Source of data

The data were collected from the physiotherapy depart-
ment of Milad Hospital in Tehran, Iran, from 2018 to 2019.

Subjects

This study was a single-blind randomized clinical trial.
The sample included both male and female participants
(a heterogeneous group) clinically diagnosed with chron-
ic LBP with lateral flexion restriction and referred to the
physiotherapy outpatient department of Milad Hospital
for physiotherapy treatment. With a 90% Cl, 90% statisti-
cal power, and considering a 20% dropout rate, it was de-
termined that each group would require 54 participants.

Inclusion criteria

1) Age range of 20 to 50 years; 2) Both male and fe-
male individuals with a clinical diagnosis of non-specific
chronic LBP; 3) Participants experiencing lumbar pain
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and discomfort at the attachment points of the QL, spe-
cifically the iliac crest and lower ribs; 4) Individuals with
limited unilateral flexion; 5) Participants willing to take
part in the study; 6) Individuals who have not undergone
physiotherapy within the past three months

Exclusion criteria

1) Participants with specific causes of LBP, such as
intervertebral disc prolapse with instability, radicular
symptoms, lumbar spondylosis, spondylolisthesis, lum-
bar canal stenosis, malignancies, and sensory deficits; 2)
Participants with conditions, like osteoporosis, kidney
and gastrointestinal disorders, and psychiatric issues as
self-reported by the patients; 3) Individuals with a his-
tory of spinal surgery or spinal fractures; 4) Participants
with differences in leg length (measured using the tape
measurement method) [25]

Procedure

The study recruited participants with chronic LBP who
were referred to the physiotherapy outpatient department
and screened for suitability based on inclusion and ex-
clusion criteria. Those willing to participate signed an in-
formed consent form, and their demographic data were
collected, along with their initial assessment of pain
intensity and ROM of the lumbar spine. Pain intensity
was assessed using a 100-mm visual analog scale (VAS)
for back pain before and after treatment. Participants
were instructed to mark a point on a 10 cm line to indi-
cate the intensity of their pain, where zero represented
the absence of pain, and ten indicated the most severe
pain imaginable [26]. A standard plastic goniometer was
used to measure the ROM of the lumbar lateral flexion
angle before and after treatment. Each measurement was
repeated three times to allow for the evaluation of in-
tratester reliability. The examiner palpated and marked
bony landmarks (the spinous process of the S1 vertebra
and the spinous process of the C7 vertebra) for goniom-
eter alignment in a standing erect position. The station-
ary arm was aligned vertically, the axis was set at the
S1 spinous process, and the moving arm was aligned
with the C7 spinous process. By using a random number
table [27], 102 participants were randomly allocated to
two groups of 51: Control and intervention. The control
group received conventional physiotherapy, while the in-
tervention group received MET using Chaitow’s method
of post-isometric relaxation in addition to conventional
physiotherapy [28].
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Conventional physiotherapy

The patients allocated to the conventional physiothera-
py group were provided with a combination of methods,
including the application of a hot pack (10 minutes), and
transcutaneous electrical nerve stimulation (TENS) (fre-
quency: 2Hz and pulse duration: 200 ps; 20 minutes).
The physiotherapist applied these methods to the patients
in three sessions during a week. All participants received
conventional physiotherapy lasting for 0.5 hours.

MET procedure

The intervention group received additional isometric
contraction using post-isometric relaxation as part of
MET [28]. This was achieved by holding the contraction
for 5 seconds, followed by a 5-second rest period, and
repeating this process three times during each session on
the restricted side. The sessions were held three times in
one week. The procedure was conducted with the thera-
pist standing behind the side-lying patient. The patient
abducted the uppermost leg until the therapist could pal-
pate QL activity. Then, the patient was instructed to hold
the leg with a mild degree of force (<20% of available
strength) isometrically. After 5 seconds of contraction,
the patient allowed the leg to hang slightly behind them.
Then, the patient completely relaxed for 5 seconds. The
therapist then passively moved to a new restricted barrier
and held the stretch for 30 minutes.
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Statistical analysis

Analyses were conducted on subjects who completed
the entire process. Statistical tests were performed us-
ing IBM SPSS software, version 22. Central tendency
and dispersion indices were employed to describe both
qualitative and quantitative variables. The Kolmogorov-
Smirnov test was employed to evaluate the normality of
the data distribution. An analysis of covariance (ANCO-
VA) was employed to assess the effect of MET on pain
and ROM. A significance level of 0.05 was adopted for
all statistical tests.

3. Results

Initially, there were 108 patients enrolled in the study,
but two patients were excluded because they did not
meet the inclusion criteria, and four patients voluntarily
withdrew from the study, resulting in a final sample size
of 102 patients. These patients were randomly divided
into the control (n=51) and intervention (n=51) groups
using a table of random numbers. In the intervention
group, five patients did not complete the treatment, and
the remaining 46 patients were analyzed. The mean age
of the patients was 37.74+7.07 years in the control group
and 39.87+6.3 years in the intervention group (Table 1).

The Kolmogorov-Smirnov test results revealed that
all variables examined in the study followed a normal
distribution. A comparison of the background variables
before the treatment revealed no significant differences
between the two groups according to the distribution of
their age and gender (P>0.05) (Tables 1 and 2). In the

Table 1. Age distribution of patients in the control and intervention groups (n=97)

MeanSD
Group P
Age
Control (n=51) 37.74+7.07
>0.05
Intervention (n=46) 39.8746.3
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Table 2. Gender distribution of patients in the control and intervention groups (n=97)

No. (%)
Group Gender P
Male Female
Control (n=51) 27(53) 24(47)
0.72
Intervention (n=46) 26(56.5) 20(43.5)

PHYSICAL TREATMENTS

Mazidavi A, et al. Muscle Energy Technique Effect on Chronic Low Back Pain. PTJ. 2023; 13(4):245-252.




PHYSICAL TREAT MENTS

Table 3. Mean scores of pain and ROM in the control and intervention groups before the treatment

MeantSD
Variables P
Control (n=51) Intervention (n=46)
Pain (cm) 5.12+1.05 5.84+1.24 0.002
ROM () 32.84+4.82 32.26+4.4 0.537
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Table 4. Mean scores of pain and ROM in the control and intervention groups after the treatment

Mean+SD
Variables 4
Control (n=51) Intervention (n=46)
Pain (cm) 4.8210.74 4.87+0.86 0.77
ROM () 34.39+4.75 37.843.33 <0.001

PHYSICAL TREATMENTS

control group, among 51 participants, 27 were male were 4.87+0.86 and 37.8+3.33, respectively. Follow-
(53%), and 24 were female (47%). In the intervention ing the treatment, there was no significant difference in
group, among 46 participants, 26 were male (56.5%), the mean pain scores between the two groups (P=0.77).
and 20 were female (43.5%) (Table 2). Conversely, the mean scores of ROM in the intervention
group showed a significant difference compared to the
The mean scores for pain and ROM in the control and control group (P<0.001).
intervention groups before the treatment are presented in

Table 3. In the control group, the mean pain score and Table 5 presents the comparison of pre-treatment and
ROM were 5.12+1.05 and 32.84+4.82, respectively. In post-treatment scores of pain and ROM in the control
the intervention group, the mean pain score and ROM and intervention groups. In the control group, the mean

were 5.84+1.24 and 32.26+4.4, respectively. Before pre-test pain score was 5.12+1.05, which significantly
the treatment, there was a significant difference in pain decreased to 4.82+0.74 in the post-test phase (p=0.01).
scores between the two groups (P=0.002). However, Similarly, the ROM scores in the control group dis-
the comparison of ROM scores between the two groups played a significant improvement, with a pre-test score
showed no statistically significant difference in ROM of 32.84+4.82 increasing to 34.4+4.75 in the post-test
scores before the treatment (P=0.537). phase (P<0.001). Participants of the intervention group
reported a mean pre-test pain score of 5.84+1.24, which
The mean pain scores and ROM in the control and  significantly reduced to 4.87+0.86 after the intervention
intervention groups after the treatment are reported in  (P<0.001). Moreover, the ROM scores in the interven-
Table 4. The control group had a mean pain score and  tion significantly increased, with the pre-test score of
ROM of 4.82+0.74 and 34.39+4.75, respectively. In 32.26+4.4 increasing to 37.8+3.34 in the post-test phase
the intervention group, the mean pain score and ROM (P<0.001).

Table 5. Comparison of pre-treatment and post-treatment scores of pain and ROM in the control and intervention groups

Treatment Score

Group Variables P
Pre Post
Pain (cm) 5.12+1.05 4.82+0.74 0.01
Control
ROM () 32.84+4.82 34.4+4.75 <0.001
Pain (cm) 5.84+1.24 4.87+0.86 <0.001

Intervention
ROM () 32.2614.4 37.8+3.34 <0.001

PHYSICAL TREATMENTS
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4. Discussion

In this randomized clinical trial, the combination of
manual therapy (MET) and conventional physiothera-
py demonstrated positive effects on pain reduction and
ROM in chronic LBP patients. MET is effective in pa-
tients with chronic LBP [20-24], which is supported by
the findings of the present study. The neurophysiological
mechanisms of muscles can explain these effects. Ac-
cording to Chaitow’s method, post-isometric relaxation
refers to the subsequent reduction in tone of the agonist
muscle (QL) following an isometric contraction. This
response is mediated by Golgi tendon organ receptors,
which inhibit muscle contraction in response to muscle
overstretching [28].

Selkow et al. showed that restoring the full stretch
length of muscles reduces muscle tension and subse-
quent pain [20], which is aligned with the results of our
study. Our results indicated that MET improved muscle
flexibility and consequently, ROM in the lumbar region.
After stretching, muscle resistance decreases, and a vis-
coelastic response occurs [29]. Furthermore, muscle
contraction stimulates contractile receptors, activating
the periaqueductal gray matter in the midbrain, the non-
opioid serotonergic pathway, and the noradrenergic de-
scending inhibitory pathway, ultimately decreasing the
sensation of pain [30, 31].

Previous studies have demonstrated that manual ap-
plication of MET increases rhythmic muscle contrac-
tions and improves blood and lymphatic circulation in
the muscles [31]. This process helps remove pro-inflam-
matory markers and contraction-induced secretions,
thereby reducing the stimulation of pain receptors [33,
34]. In the MET method, the patient actively cooper-
ates by contracting the muscles, inhaling and exhaling,
and performing joint movements in specific directions.
This technique directly targets the muscles, leading to a
decrease in muscle hypertonicity [28]. In our study, the
patient contracted the muscle first and then relaxed it,
resulting in increased ROM of the lumbar joints. Ylinen
et al. assessed the impact of stretching exercises versus
manual therapy for the treatment of chronic neck pain.
Their findings indicated that both stretching exercises
and manual therapy significantly reduced neck pain and
improved the level of disability among women experi-
encing non-specific neck pain [35].

Sharma et al. studied the effect of two techniques, isch-
emic compression, and MET, on trigger points in the up-
per trapezius. Their results showed that after four weeks
of treatment, the MET group exhibited greater improve-
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ment in ROM compared to the other group, although no
significant difference was found in pain reduction. Based
on these findings, they concluded that MET was more
effective in reducing pain and improving ROM [22].

Recent studies on the effects of MET on various mus-
cles have consistently reported pain reduction, increased
pain threshold, and improved ROM, measured by the
VAS and other assessment tools. Overall, our study
findings support the effectiveness of both conventional
physiotherapy and MET in managing pain and increas-
ing ROM in the QL muscle.

The application of MET, through the lengthening of
sarcomeres and increased muscle blood flow, effec-
tively reduces pain and improves ROM in patients with
chronic LBP. Due to its cost-effectiveness, safety, and
beneficial effects, therapists can consider integrating
MET with other treatment methods. Further research is
recommended to explore the effectiveness of MET on
the QL muscle, with longer treatment periods for more
definitive results. Additionally, three sessions of MET
targeting this muscle are recommended to reduce pain
and increase ROM in individuals with chronic LBP.

5. Conclusion

This study indicated that both treatments (conventional
physiotherapy and MET) were effective in reducing pain.
However, the intervention group showed a significant
improvement in ROM compared to the control group.
We suggest that the addition of MET to conventional
physiotherapy can result in better flexibility. These find-
ings highlight the potential benefits of combining MET
with conventional physiotherapy on the QL muscle in
chronic LBP subjects with lateral flexion restriction, as
it can lead to reduced pain and improved ROM in the
lumbar area.

Limitations and future research

One of the limitations of this article is that the study
protocol involved performing the MET in a small num-
ber of sessions, whereas it may be more appropriate to
investigate the effects of the MET in more than three
sessions. The participants were limited to chronic LBP
subjects with lateral flexion restriction. The results may
not apply to individuals with different characteristics or
conditions, limiting the generalizability of the results.
We only evaluated the immediate effects of the treatment
without assessing the long-term outcomes. Chronic LBP
often requires long-term management; thus, it would be
valuable to examine the sustainability of the observed
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improvements. Future research should investigate the
effects of multiple MET treatments on the lumbar spine
and whether other MET treatments enhance the observed
changes in pain and ROM.
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