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Background: Facet joint is a potential structure to be the source of chronic low back pain (LBP) a®ecting
lumbar motion, pain, and disability. Other than the recommended treatment of lumbar stabilization exercise
(LSE), several manual procedures including muscle energy technique (MET) are commonly used in physical
therapy clinic. However, little evidences of the e®ects of MET have been reported.
Objective: This study aimed to compare the immediate e®ects of MET and LSE in patients with chronic
LBP with suspected facet joint origin.
Methods: Twenty-one patients with low back pain were recruited and randomly assigned to receive
treatment either MET or LSE. The outcomes were kinematic changes, pain intensity, and disability level.
Lumbar active range of motion (ROM) of °exion, extension, left and right lateral °exion, and left and right
rotation were evaluated using the three-dimension motion analysis system at baseline and immediately after
treatment. Pain intensity was evaluated using visual analogue scale (VAS) at baseline, immediately after, and
two days after treatment. Thai version of the modi¯ed Oswestry disability questionnaire (ODQ) was utilized at
baseline and two days after treatment. The mixed model analysis of variance was used to analyze all outcomes.
Results: The results showed that all outcomes were not di®erent between groups after treatments. Although
there were statistically signi¯cant improvements after the treatments when collapsing the groups, the minimal
clinically important change was found only for pain but not for lumbar movements and disabilities scores.
Conclusion: The e®ect of MET and LSE alone in single session might not be intensive enough to improve
movements and decrease disability in patients with chronic LBP with suspected facet joint origin.
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Introduction

Facet joint has been implicated as the cause of
chronic pain in the lower back due to the possible
pathoanatomical mechanism.1 The prevalence of
facet joint pain was estimated as high as 75%
among people reporting low back pain (LBP).2 In a
community-based survey, the prevalence of lumbar
facet osteoarthritis reportedly increased with age
i.e., 89.2% in persons age more than 60 years, al-
though the association between LBP and osteoar-
thritis identi¯ed by computed tomography was not
apparent.3 The assumed characteristics of acute
facet joint pain include local, unilateral, decreased
motions in extension and rotation, occasionally
pain extending to thigh, no neurologic signs, and
aggravation of pain in °exion, sitting, coughing or
sneezing, and no antalgic posture.4 The clinical
indicators of LBP with facet joint origin have been
consensus by an expert panel and suggested
to make the patients more homogeneous and
appropriate for investigating e®ect of speci¯c
interventions.5

Decreased lumbar motions, as well as an
increased pain and disability are the main impair-
ments in patients with chronic LBP including ones
with facet joint origin. The possible mechanism is
the forces on articular facets which could stretch
the joint capsules and the sinu-vertebral capsular
nerve might be irritated and provoking muscular
guarding.6 Joint in°ammation, degeneration and
trauma are then associated with pain during
movement, and lead to movement and functional
limitation.7 A variety of manual and exercise
techniques are used in clinics to solve these com-
plaints with little evidences on movement im-
provement. A study was conducted previously to
test the e®ect on the kinematic of osteopathic
manipulative treatment combined with speci¯c
exercise in patients with chronic LBP.8 However,
the study only measured the forward °exion in
sagittal plane.

The Muscle Energy Technique (MET) has been
suggested for treating patients with LBP especially
ones with facet joint dysfunction.9 However, the
reports of the MET e®ectiveness were mostly based
on asymptomatic subjects10,11 or cases with het-
erogeneous clinical pictures.12 Studies using MET
showed its e®ectiveness to improve disability and
functional level in patients with acute LBP13 and a
short-term positive e®ect in patients with lumbo-
pelvic pain.14 For chronic cases, the evidences of

MET e®ectiveness are still very limited. A study of
MET compared with Maitland's mobilization pre-
sented moderately better outcomes of function and
range of motion (ROM) in the subjects with
chronic LBP due to sacroiliac joint dysfunction.15

The six-day intervention of MET compared with
conventional physical therapy also showed that the
MET could restore functional leg length di®erence
to nearly normal. However, both groups presented
similar results for pain and disability.16

From a physiological perspective, MET serves
the treatment goals of patients with chronic LBP
with facet joint origin in restoring motion and
eliminating muscle spasm.6 MET procedures focus
on identifying the restriction and mobilizing joints
and tissues through the local muscle e®ort.17 The
proposed treatment mechanisms involve the neu-
rological and biomechanical responses, including
hypoalgesia, proprioception, motor control, and
changes of tissue °uid.18–20 The pain alleviated
mechanisms involve central and peripheral mod-
ulations such as activation of muscle and joint
mechanoreceptors and centrally neural mediated
pathways.21 Localized mobilization using MET
might also inhibit the motor neuron activity which
e®ectively relaxes the motion segment as well as
normalizes the proprioceptive and motor coordi-
nation of the involved region.22,23

The lumbar spinal stabilization exercise is a
common intervention used in physical therapy
clinic for treating LBP patients.24 A systematic
review supported the evidence that lumbar stabi-
lization exercise (LSE) could reduce pain and dis-
ability level in patients with chronic LBP.25

The main focus of this treatment is also to improve
the neuromuscular control of lumbar spine by the
trunk muscles,24,25 therefore it was chosen to be the
control intervention in this study.

The evidence to support the results of MET for
symptomatic subjects was limited. Therefore, this
study aimed to compare the immediate e®ects of
MET and LSE for patients with chronic LBP with
clinical symptoms of suspected facet joint origin on
active ROM, pain intensity and disability level.

Methods

This pilot study was compared between two groups
of LBP patients who were treated with two dif-
ferent treatments i.e., the MET and the LSE.
Randomized group allocation and blinded assessor
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procedure were applied. The outcomes were the
kinematic changes, pain intensity, and disability
level. This study was conducted after the protocol
was approved by the Ethics Committee Mahidol
University Institutional Review Board (MU-IRB,
COA. No. 2014. 033.2103, Protocol No. MU-IRB
2014/006.0901). This study was registered with the
ISRCTN, trial registration code ISRCTN 18528219.

The subjects were the patients with chronic
LBP with the clinical symptoms of facet joint ori-
gin from the Physical Therapy Center, Mahidol
University. All subjects who participated in this
study signed the informed consent before com-
mencing the study. The inclusion criteria were the
age range of 18–60 years, recurrent or chronic LBP
for at least three months, and pain severity from
mild to moderate (21–69mm on Visual Analogue
Scale (VAS)). Nine out of 11 diagnostic criteria of
facet joint pain origin according to Wilde et al.
were used since they were applicable and routinely
used in physical therapy clinic.5 The criteria con-
sisted of (1) localized unilateral back pain, (2) re-
ferred pain not exceeding the knee level, (3) no sign
of a nerve root irritation (dermatomal pain and
paraesthesia) and nerve root compression (derma-
tomal sensory loss, myotomal weakness, and loss of
re°ex), (4) pain aggravated by pressure over lum-
bar facet joint, (5) pain aggravated in extension,
(6) pain aggravated in three plane movements
(extension, lateral °exion, and rotation) to the ip-
silateral side, (7) pain eased in °exion, (8) in-
creased sti®ness of the facet joint during passive
accessory movement, and (9) unilateral muscle
spasm over the a®ected lumbar facet joint. The
interrater reliability of this examination scheme in
patients with LBP was reported to be acceptable
(86.7%), with percent agreements for items ranging
from 73.3% to 91.1%, and overall Kappa coe±cient
of 0.492 (p ¼ 0:001).26

The three dimension motion analysis system
(Vicon Motion Systems Ltd., Oxford, UK) was
used to assess the lumbar ROM. The re°ective
markers were attached on the 12th thoracic seg-
ment, the left and right anterior superior iliac
spines, and the midpoint between the left and right
posterior superior iliac spines.8,27 To prevent ran-
dom errors from raw data that might contain ad-
ditive noises from many sources during data
collection, harmonic or frequency analysis was
conducted. Residual analysis to choose cut-o® fre-
quency and ¯lter technique with Butterworth was
used. The cut-o® frequency in this study was

5 hertz. The movements measured included °exion,
extension, right and left lateral °exion and
rotation. All movements were repeated three times,
and the average value was used in the analyses.
The measurement errors of this system were 7.39�,
6.75�, 2.25�, and 2.05� for °exion, extension, lateral
°exion, and rotation, respectively.28

To assess pain intensity, the horizontal 100mm
VAS with two ends labeled as `no pain' and `pain
as bad as it could be' was used.29 The subjects were
asked to put a mark on the line to represent their
level of pain intensity. The Thai version of modi-
¯ed Oswestry Disability Questionnaire (ODQ) was
applied to assess the level of disability related to
LBP. The test–retest reliability of this question-
naire was reportedly excellent (ICC ¼ 0:98).30 The
assessor was a therapist who was blinded to the
information of the group allocation. After screen-
ing the patients to con¯rm the eligibility, the as-
sessor performed all pre-treatment measurements.
The subjects were then asked to move to the sep-
arated treatment area.

To assign the group allocation, another sta®
drew a label of group from an opaque box. The
treatments according to the predetermined proto-
col for each group were then applied. The treat-
ments for both groups were provided by the same
physical therapist with 21 years of experience in
the musculoskeletal ¯eld. After treatments, the
patients went back to the evaluation section and
all lumbar active ROMs were re-evaluated imme-
diately after the treatments by the same assessors.
The pain intensity was recorded immediately post-
treatments and on the next visit which for our re-
search setting was normally two days after the ¯rst
treatment. The disability level measurement was
also conducted during the following visit.

For the MET group, the selection of technique
was based on the symptoms and diagnosis of the
direction of the dysfunction according to the text-
book \Greenman's principles of manual med-
icine".31 The dysfunction diagnostic procedure
included the assessment of the paired transverse
processes in neutral, extended and °exed positions.
Started with spinous processes palpation to mark
the lumbar vertebra level, the transverse processes
of both sides were then identi¯ed. The levels of
transverse processes were ¯rst assessed in the
neutral, and extended with prone position on the
bed. The fully °exed position was also assessed
with the patient seated on a stool with the feet on
the °oor. If transverse process of one side was more

Immediate e®ects of muscle energy technique and stabilization exercise in patients with LBP 111



posterior in the °exed position and symmetric in
the extended position, the restriction with
extension, rotation, and side bend (ERS) dysfunc-
tion was posited. If one transverse process was
more prominent in the extended position and
symmetric in the fully °exed position, the restric-
tion with °exion, rotation, and side bend (FRS)
was posited. A neutral dysfunction was suspected if
three or more transverse processes were prominent
in all positions. The direction for treatment was the
same with movement barrier and opposite with
positional diagnosis. Prior to the treatment, the
therapist arranged the appropriate position and
assessed the pain or resistance barrier of the sub-
ject. The physical therapist used palpation to
monitor the dysfunction segment and muscle con-
traction at that speci¯c level during treatment.31

Since the pain was chronic, a light to moderate
active contraction force was applied. After the
contraction e®ort, the subject was instructed to
completely relax the back, and the therapist reen-
gaged movement limitation. Before repositioning
to a new barrier resistance, the subject was relaxed
and his/her muscles could be stretched to a new
resting length. These procedures were repeated for
about three to ¯ve times.9

For the LSE group, the procedure of exercise to
relearn a precise co-contraction pattern of the deep
trunk muscles including the transversus abdominis
and lumbar multi¯dus muscles was conducted.32

Before the exercise, the abdominal breathing and
abdominal hollowing were practiced as training.
The exercises were performed in supine position
including abdominal hollowing, unilateral knee
abduction, extension and knee raise, and bilateral
knee raise. The levels of exercise and progressions
were customized for each subject, depending on the
ability to learn to perform the co-contracting of the
lumbar stabilizers. Approximately, 25 min was
taken to complete the session for both MET and
LSE treatments.

Since there was no previous study on the im-
mediate e®ect of MET on the kinematic data, the
sample size calculation was based on the most re-
sembling of speci¯c exercise and osteopathic ma-
nipulative therapy (OMT).8 The authors compared
the kinematic data, pain, and disability from two
groups of treatments: the group which was treated
with speci¯c exercises (SE) plus OMT, and the other
group with the SE alone. The calculation with cri-
teria of 80% power and � ¼ 0:05 indicated that 18
subjects of each group was required.8

To analyze the data, all results gained in this
study were computed with the IBM SPSS Statis-
tics for Windows, Version 19.0 (Armonk, NY: IBM
Corp). Besides, the mixed model analysis of vari-
ance was applied for the analysis of all outcomes.
Also, the independent sample t-test was used to
compare the personal characteristics between two
groups of subjects.

Fig. 1. CONSORT °ow chart of participant recruitment.
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Results

As shown in Fig. 1, 45 patients with chronic LBP
were eligible but 37 subjects met the inclusion
criteria. Twenty-two patients agreed to participate
and were randomly allocated into two groups.
Fifteen patients denied joining the study due to the
considerably lengthy period of measurement and
treatment sessions. The dataset of one subject was
excluded due to the technical error during the data
collection process. The characteristics of the sub-
jects are shown in Table 1. All demographics data
of both groups were normally distributed except
the distribution of gender and pain location.

Table 2 shows the active ROM of lumbar spine
at pre- and post-treatment, pain intensities at pre-,
post-, and 2-days follow up, and the disability
scores at pre and 2-day follow up of both groups.
The average changes of VAS at immediately and
2-day post-treatments were 20.5 and 26.8mm for
the MET group and 17.8 and 21.6mm for the LSE
group. For ODQ, the average changes of disability
scores at 2-day post-treatment were 6.0 and 8.8 for
MET and LSE, respectively. The results also
graphically presented in Figs. 2–4.

There were no signi¯cant di®erences of all
kinematic variables (°exion, extension, right lat-
eral °exion, left lateral °exion, right rotation, and
left rotation), VAS, and ODQ scores for both MET
and LSE groups at the baseline. No signi¯cant in-
teraction e®ects of all kinematic variables, pain
intensity, and disability level were found. The main
e®ect analysis showed signi¯cant di®erences be-
tween times for right lateral °exion, VAS, and
ODQ scores (p < 0:001). The post-hoc analysis of
VAS showed signi¯cant di®erence between

pre-treatment with 2-day post-treatment, with
p value ¼ 0:006 for MET group and <0:001 for
LSE group.

Discussion

This study was the ¯rst one to compare the im-
mediate e®ects of the MET and the LSE in patients
with chronic LBP with suspected facet joint origin.
There was a trend of an increased active ROM for
all directions after treatments in both groups ex-
cept the extension in LSE group. No signi¯cant
di®erences between groups were presented and the
e®ect sizes of all movements were minimal, except
for the right lateral °exion which had a medium
e®ect size.33 These results might be in°uenced by
the re°exive relaxation on spasm muscle, as most
of the subjects had pain on left, especially the MET
group. However, the change was not clinically
meaningful according to a previous study.30 This
¯nding was similar to a previous report which
studied the MET e®ects on lumbar movements in
which signi¯cant increases (5–10.5�) of ROM were
observed in all directions.34 However, there were no
signi¯cant di®erences of movements gained be-
tween two groups who were treated with the MET
and myofascial release techniques.34

The results of treatment on pain were not dif-
ferent between two groups, and the e®ect size was
also minimal. However, there was a signi¯cant
main e®ect of time. The decrease in pain at im-
mediate and two days after treatments was found
when the data of both groups were combined. This
implied that active exercise treatments either MET
or LSE had an e®ect on pain in patients with

Table 1. Characteristics of subjects.

Characteristics MET group (n ¼ 11) LSE group (n ¼ 10) p-valuea

Age (years) 28.82 � 9.26 27.70 � 4.80 0.357
Height (cm) 160.47 � 7.04 162.41 � 5.98 0.508
Weight (kg) 59.00 � 11.00 58.69 � 12.00 0.950

BMI (kg/m2Þ 23.00 � 4.36 22.29 � 4.01 0.745

Duration of symptom (months) 14.27 � 16.99 11.60 � 7.27 0.108
Gender (F/M) (nÞ 8/3 8/2

Pain location Number (%) Number (%)

Right lumbar 3 (27.3%) 7 (70%) —
Left lumbar 8 (72.7%) 3 (30%) —

Notes: ap-value from the independent sample t-test.
The values show as �x � SD or number (n).
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chronic LBP. This result was in accordance with a
previous study in which similar e®ects comparing
MET with ultrasound were observed.35 However,
those results should be implemented with care be-
cause they also applied the combination of treat-
ments including moist heat, transcranial electrical
nerve stimulation, and conventional exercises in

both groups. These might result in the cumulative
e®ects of several interventions.

In addition, the altered pain intensity in this
study was considerably an actual change, when
considering the reported minimal important
change of more than 15 points or 30% improve-
ments from the baseline interventions.36 The mean

(a) (b)

(c) (d)

(e) (f)

Fig. 2. Active ROM all motions for the MET and the LSE groups.
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changes of the VAS score for both groups in this
study were 19.24 points at immediately after
treatments, and 24.34 points at 2-day follow-up.
The decreased pain levels re°ected the e®ectiveness
of both treatments in participants with moderate
pain level.

The possible explanation is the light contraction
forces of both techniques which could enhance
hypoalgesia in chronic pain condition both central
and peripheral mechanisms.18,20,22,37 The rhythmic
muscle contractions and stimulation of joint
mechanoreceptors could a®ect the central
mediated pathways through the stimulation of

low-threshold mechanoreceptors. This would excite
the neurons in the dorsal horn resulting in gating
e®ects i.e., modulating the pain.18 The descending
inhibition from the higher centers of central ner-
vous system is also hypothesized.18 For peripheral
mechanism, the light muscle contraction might
stimulate °uid °ow rates including blood and
lymph, as well as stretch the connective tissues.
The reduced pain might be associated with the
change in stretch tolerance with decreasing of the
muscle spindles sensitivity, and ultimately reduce
pain sensitivity of both the e®erent and a®erent
nerves.20,22 MET was proposed to not only break
the pain or spasm cycle by inhibiting alpha motor
neuron activity via a stretch re°ex, but also to
inhibit Ia a®erent nerves via post-activation
depression.22

For disability, while considering the main e®ect
of time, there were statistically di®erent disability
scores between times. However, from pre-treat-
ment to 2-day follow-up, the mean change scores
were 6.0 and 8.8 for the MET group and LSE
group, respectively. These scores did not meet the
clinically important change of 15 points in ODI
score,38 so a single session of both MET and LSE
could not improve ODQ in patients with chronic
LBP. A previous study suggested that the MET
when combined with other treatments might be
more e®ective on disability after multiple treat-
ment sessions.14 Moreover, a systematic review
which included 12 trials showed a low quality of
evidence of the MET as the addition or comparison
to other treatments on pain and disability.39 These
¯ndings of pain and disability levels are needed to
be clari¯ed in further studies by examining the
e®ects of long-term and repeated MET and LSE
treatment programs.

Another concern of this study is about the di-
agnostic tests to identify the patients with sus-
pected pain from facet joint origin. Clinicians
should be noted that the clinical criteria used in
this study were based on the results of a Delphi
study to gather the consensus of expert opinions.5

Out of the 12 criteria listed, two important indi-
cators of \positive response to intra-articular facet
joint injection" and \pain relieved by °uoroscopi-
cally guided double-anesthetic blocks of the medial
branch of the dorsal ramus supplying the lumbar
facet joint" were also omitted due to the nature of
physical examination in physical therapy practice.
Therefore, the validity of facet joint diagnosis was
not con¯rmed.

Notes: *signi¯cant di®erence between pre-treatment with 2-day post-

treatment p ¼ 0:006. **signi¯cant di®erence between pre-treatment

with 2-day post-treatment p < 0:001:

Fig. 3. Visual analogue scale scores for the MET and the
LSE groups.

Fig. 4. Disability scores for the MET and the LSE groups.
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Conclusion

In conclusion, the di®erent e®ects between MET
and LSE were not found in this pilot study though
attempting to include only patients with suspected
pain of facet joint origin. Although this study
showed statistically a signi¯cant increase of the
active side-bending ROM to the painful side, as
well as the decreases of the pain and disability
levels, the results should be interpreted with care.
The major limitation of considerably small sample
size might lead to the insigni¯cant di®erent results.
The study also monitored only immediate e®ect
which does not re°ect the usual treatment pro-
gram. Further studies should be focused on long-
term treatments and the evaluation with a larger
sample size.
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