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uscle energy technique (MET) is

a common conservative treat-

ment for pathology around the
spine, particularly lumbopelvic pain
(LPP). MET is considered a gentle man-
ual therapy for restricted motion of the
spine and extremities’ and is an active
technique where the patient, not the cli-
nician, controls the corrective force’.
This treatment requires the patient to
perform voluntary muscle contractions
of varying intensity, in a precise direc-
tion, while the clinician applies a coun-
terforce not allowing movement to oc-
cur’. For many years, MET has been
advocated to treat muscle imbalances of
the lumbopelvic region such as pelvis

asymmetry. The theory behind MET
suggests that the technique is used to
correct an asymmetry by targeting a con-
traction of the hamstring or the hip flex-
ors on the painful side of the low back
and moving the innominate in a cor-
rected direction. It is worth noting how-
ever, that evidence suggests that non-
symptomatic individuals have also been
shown to have pelvis asymmetries. De-
spite this, MET is frequently used by
manual therapy clinicians.
Unfortunately, few studies have ex-
amined the effectiveness of MET. Previ-
ous research has found that MET of the
low back improved self report of disabil-
ity when used with supervised neuro-

ABSTRACT: Muscle energy technique (MET) is a form of manual therapy frequently
used to correct lumbopelvic pain (LPP), herein the patient voluntarily contracts specific
muscles against the resistance of the clinician. Studies on MET regarding magnitude and
duration of effectiveness are limited. This study was a randomized controlled trial in which
20 subjects with self-reported LPP were randomized into two groups (MET or control) after
magnitude of pain was determined. MET of the hamstrings and iliopsoas consisted of four
5-second hold/relax periods, while the control group received a sham treatment. Tests for
current and worst pain, and pain with provocation were administered at baseline, immedi-
ately following intervention and 24 hours after intervention. Separate 2x3 ANOVAs were
used to assess results as change scores. Visual analog score (VAS) for worst pain reported in
the past 24 hours decreased for the MET group (4.3mm=19.9, p=.03) and increased for the
sham (control) group (17.1mm=+21.2, p=.03). Subjects receiving MET demonstrated a de-
crease in VAS worst pain over the past 24 hours, thereby suggesting that MET may be useful
to decrease LPP over 24 hours.
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muscular reeducation and resistance ex-
ercise training?, but the effect of MET as
an isolated treatment has not been deter-
mined. Cervical range of motion in-
creased after 7 MET sessions, which con-
sisted of four 5-second contractions over
a 4-week period, and lumbar extension
increased after 2 sessions per week for 4
weeks*®. Five-second contractions have
shown greatest results with application at
the atlanto-axial joint® and the thoracic
spine'. While MET was successful in two
studies, the effect of one treatment ses-
sion was not reported and only range of
motion was assessed. Roberts” indicated
the short-term effects of MET as de-
creased pain, increased range of motion,
decreased muscle tension and spasm, and
increased strength. However, these ef-
fects seemed to last only a few seconds to
minutes, indicating that for continued
benefit, MET would have to be applied
multiple times throughout the day’. At
present, the treatment window and last-
ing effect of a single MET session is un-
defined">*!!.

Evidence to support the use of lum-
bar manipulation in patients with acute
lumbopelvic pain with moderate severity
has been reported'>", yet, because the
treatment pattern of manually trained
clinicians varies, we were interested to
determine if MET offered similar benefits
(albeit, short-term) in patients with acute
LPP. Subsequently, the purpose of this
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study was to determine the effectiveness
of a single treatment of MET immedi-
ately and 24 hours after treatment when
used on subjects with LPP.

Methods

A double-blind, randomized control
trial was used for this study. The inde-
pendent variables were treatment condi-
tion (MET or control) and time (pretest,
immediately following treatment, and
24 hours after treatment). The depen-
dent variables were 1) current pain, 2)
worst pain over the past 24 hours, 3)
which pain provocation test caused the
most pain, and 4) pain produced during
provocation testing.

Subjects

An email was sent to faculty, staff, and
students which outlined the inclusion
and exclusion criteria for the study and
instructions to notify examiner 1 of
their interest in the study. Subjects re-
sponded to the email and were deemed
appropriate for the inclusion criteria if
each self-reported an acute episode of
LPP within the previous 6 weeks and
demonstrated an anterior innominate
rotation as defined by a bilateral differ-
ence of 2° or greater. We hypothesized
that record of innominate rotation
would improve the likelihood of a ben-
eficial outcome with MET.

Pain provocation tests'' were con-
ducted to verify that the source of LBP
was localized to the lumbopelvic region
and the most painful test was recorded.
Subjects were excluded if 1) acute epi-
sode of low back pain (LBP) lasted lon-
ger than 6 weeks; 2) pain radiated past
the knee; 3) they had a history of previ-
ous back surgery; or 4) they had been
diagnosed by a physician with a specific
cause of LPP. All subjects read and
signed an informed consent form ap-
proved for this study by the appropriate
institutional review board and all sub-
jects’ rights were protected.

We targeted patients with acute LPP
but with only moderate levels of severity.
On a 10-point VAS score, subjects re-
ported pain anywhere between the 1-6
range, with most occurring around 2-3.

These subjects did not feel that their
pain was severe enough to consulta doc-
tor and they felt that the pain would go
away on its own.

Instruments

Visual Analog Scale

A visual analog scale (VAS) was used as
the primary tool for pain quantification.
A 100 mm line, with no markings, ex-
cept no pain at the left and worst pain at
the right end of the continuum, was
used. Subjects were asked to mark a ver-
tical dash on the horizontal line indicat-
ing their level of pain relative to the con-
tinuum. A line without numerical
markings was used so the patient was
less apt to remember previous markings.

PALM

The PALpation Meter (PALM) (Perfor-
mance Attainment Associates, St. Paul,
MN) was used to measure relative ante-
rior innominate rotation. Reliability was
found to have an ICC of .99 with intra-
tester precision measurements within
.91°, The PALM is a device used to
measure pelvic malalignments, particu-
larly, anterior innominate rotation'.
ICC was found to be .99 with standard
error of measure .44°-.47°, and preci-
sion of measurements were found to be
less than 1°™,

Testing Procedures

All outcome measures were obtained by
the same examiner (Examiner 1), who
was blinded to treatment group alloca-
tion. All subjects who volunteered for
the study met the inclusion criteria and
there were no drop outs. Subjects com-
pleted a brief health history that in-
cluded demographic information, an
illustration area of LBP, and VAS indi-
cating current pain and worst pain over
the past 24 hours. Innominate rotation
was measured using the PALM device by
taking three measurements from the
ASIS and PSIS on each side with the
subject standing with feet shoulder
width apart in the anatomical position
(Figure 1).

After obtaining lower extremity
alignment measurements, five SI-joint
pain provocation tests were performed
while the subjects reported pain (yes/
no) with each test by indicating if the
test reproduced familiar symptoms.
Pain provocation tests included SI dis-
traction, SI compression, thigh thrust,
Gaenslen’s, and Patrick’s (FABER) tests'”.
This cluster of tests was used because of
the high reliability and validity when
used in a battery to determine lumbo-
pelvic pathology'®**. The subjects were
also asked to indicate which provocation
test caused the most pain and indicated
that level of pain using the VAS.

Subjects were then randomly as-
signed by a third party unknown to Ex-
aminer 1 and 2, using a random number
generator, to a MET or control (sham)
intervention group. Group indication
was placed in a sealed envelope that was
opened after Examiner 1 had performed
the initial assessment. Group indication
was only known by Examiner 2. Subjects
were also unaware of their group assign-
ment. Both the control and MET inter-
vention groups received treatment from
a second provider (Examiner 2) while
lying supine on a treatment table. Sub-
jects assigned to the MET group placed
their buttocks just off the edge of the
table (Figure 2) with the leg of the ante-
rior innominate rotation placed on the
treatment provider’s shoulder. The re-
sults from the initial evaluation by Ex-
aminer 1 were recorded on the outside
of the sealed envelope, so Examiner 2
knew how to place the subject for treat-
ment.

During the MET, the subject was
asked to “push their leg into the exam-
iner’s shoulder” and “push up with the
opposite leg into examiner’s hand™. A
total of four contractions were resisted
by a force equal to the subject’s, held for
5 seconds with 5 seconds rest between
each contraction’. For subjects in the
control group, the examiner placed the
palms of the hands over both ASIS and
maintained this position for 30 seconds
while the subject lay supine. No pressure
was exerted on the ASISs. Current pain
was reassessed immediately following
intervention, and all outcome measures
were taken again at follow-up testing 24
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FIGURE 1. Measurement

of innominate rotation from
ipsilateral anterior superior iliac
spine and posterior superior iliac
spine using the PALM.

FIGURE 2. Placement of
subject during muscle energy
technique. The leg of the anterior
innominate was placed over the
examiner’s shoulder and the leg
of the posterior innominate was
placed under the examiner’s
hand. When an isometric
contraction is produced, the
anterior innominate will rotate
posteriorly from the force of the
hamstrings and the posterior
innominate will rotate anteriorly
from the force of the iliopsoas.

hours after the initial assessment by the
same examiner (Examiner 1). Between
the two testing sessions, subjects were
instructed to only perform normal ac-
tivities of daily living and avoid vigorous
exercise or heavy lifting over the next 24
hours. They were also instructed to ab-
stain from pain-relieving medications
such as ibuprofen or acetominophen.

Statistical Analysis

Subject demographics and baseline val-
ues for VAS current and worst pain were
compared using independent t-tests. In-
dependent variables were treatment
group (MET or control) and time (pre-
intervention, post-intervention, 24
post-intervention). Dependent vari-
ables were current pain (mm), worst
pain (mm), pain provocation test caus-
ing most pain (mm), and number of
positive pain provocation tests (yes/no).
Separate 2x3 mixed model ANOVAs
with repeated measures on time were
used to analyze VAS scores (current,
worst, and worst pain provocation test).
The Mann-Whitney U test was used to
examine difference in the number of

positive pain provocation tests before
and after intervention. An a priori alpha
level was set at p > 0.05, and post-hoc
t-tests were used as indicated. Statistical
analyses were performed with SPSS Ver-
sion 14.0 (SPSS Inc., Chicago, IL).

Results

Enrolled subjects consisted of 16 males
and 4 females [Age 24.1+7.1 (MET),
29.7+11.9 (control); height 174.6 +12.8
cm (MET), 174.0 £9.2 c¢cm (control);
mass 75.9 £ 19.0 kg (MET), 81.6 £ 9.8 kg
(control)] (see mean scores in Table 1).
There were no significant differences (p
> 0.05) between any of the subject group
demographics or baseline VAS values.

Pain

There was a significant time x group in-
teraction for VAS worst pain (F, , = 5.36,
P = .03). When MET and control were
compared, pain increased for the con-
trol group from baseline (18.1 mm +
14.3 mm) to (35.2 + 28.0 mm) 24 hours
after treatment, whereas for MET, pain
decreased from baseline (29.3 mm =+

19.1 mm) to (25.0 mm #* 20.6 mm) 24
hours after treatment. There was not a
time x group interaction for VAS current
pain (F,, ;= 3.93, P = .06, 1-p= .47), or
VAS for worst pain provocation test
(F,, = 0.81, P = .46, 1-B = .18). There
was a significant time main effect for
VAS current pain (F, = 5.12, P =.04)
and VAS worst pain provocation test
(Fz’36 =5.79, P = .01). When all subjects
were compared as one group of 20 sub-
jects, current pain decreased from 27.4
mm * 21.4 mm at baseline to 19.3 mm
+ 19.8 mm, and the worst pain provoca-
tion test decreased from 30.0 mm + 23.9
mm at baseline to 22.5 mm + 24.6 mm.
VAS current pain scores significantly (P
= .04) decreased for both groups be-
tween days. There was not a significant
decrease in VAS worst pain provocation
test scores immediately post-interven-
tion (P =.18), but there was a significant
decrease 24 hours following interven-
tion (P = .001) compared to baseline.
There was not a significant group main
effect for VAS current pain (F =191,
P =.18,1-p =.26), VAS worst pain (F
=0.004, P =.95,1-p =.05), or VAS worst

pain provocation test (F,, = 0.96, P =
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.34, 1-B = .15). In addition, no signifi-
cant difference (U = 40, P = .48) in the
number of positive pain provocation
tests between days was found.

Discussion

The main finding of this study was that
the MET group demonstrated a decrease
(4.3 mm * 1.5 mm) in VAS worst pain
over the past 24 hours while worst pain
for the control group increased (17.1
mm * 13.7 mm). Although statistically
significant, the change for the MET
group was less than half a point on the
10-point pain scale. All subjects together
showed decreased current pain (8.1 mm
+ 1.6 mm) and decreased worst pain
provocation test (7.5 mm + 0.7 mm) 24
hours after treatment, which were statis-
tically significant from baseline.

The small decrease in worst pain
over the past 24 hours may have been
due to a decrease in neurophysiological
pain, thus decreasing the level of pain
perceived by the patient. We hypothe-
sized that during the patient interaction,
manual contact with the patient may
have resulted in alleviation of pain,
through the neurophysiological mecha-
nisms of applied movement. The de-
crease in pain across both groups could
be associated with this effect of clinical
touch on pain.

MET can be used to treat LPP, par-
ticularly low levels of pain. The touch of
the clinician, along with stimulation of
agonist and antagonist muscles, seems
to alter perception of pain. This tech-
nique could be performed prior to other
rehab techniques, such as strengthening
exercises, to decrease pain and allow
more efficient exercises to then be exe-

cuted. This technique may be better than
others in decreasing pain for several rea-
sons. The time it takes to administer
MET isvery short (less than 1 minute). It
also allows the clinician to have physical
contact with the patient, helping the pa-
tient to trust the clinician. Lastly, MET is
a low-force isometric contraction in a
pain-free position. This technique can
be accomplished without causing fur-
ther pain or harm to the patient.

Limitations

There are several limitations to this
study. The first was that the control
group had higher VAS pain scores for
current pain than worst pain over the
past 24 hours. This finding may be be-
cause subjects were not allowed to see
their previous markings made on the
VAS. Although specific instructions
were given regarding VAS markings,
subjects may not have realized that if
they were currently experiencing their
worst pain in the last 24 hours, the same
spot could be marked to accurately re-
flect their pain level. Another limitation
was that only one intervention was used
on subjects who had low levels of pain.
The potential for floor effects has been
discussed previously. The subjects were
not currently seeking medical treatment
for their pain and they were recruited
out of the general population rather
than from a clinical health-care setting.
It was also possible that the pain in the
low back was not related specifically to
LPP. The pain may have been referred
pain from other structures® not targeted
with the intervention or not addressed
in the questionnaire. Finally, relatively
small sample sizes must be addressed by

TABLE 1. Subject demographics broken down by intervention group

Control* Muscle Energy
(n=10) Technique* (n=10)
Age 29.7 (11.9) 24.1(7.1)
Height (cm) 174.0 (9.2) 174.6 (12.8)
Mass (kg) 81.6 (9.8) 75.9 (19.0)

*Values are mean (SD).

larger studies examining outcomes that
have the potential for detectable changes.

Condlusion

When looking at the short-term effects
of MET, worst pain over the past 24
hours seems to be the most significant,
while current pain, worst pain provoca-
tion test, and answers to pain provoca-
tion tests showed no major changes in 24
hours. Future studies should examine
the effect of multiple MET treatments
within a single treatment session to de-
termine how many treatments are
needed to be effective in pain manage-
ment. Additional studies are necessary
to examine treatments on multiple days
and then follow patients over a longer
duration to determine if a cumulative
reduction in pain and improvement in
function occurs. The use of symptom-
atic patients who meet specific classifi-
cation criteria would minimize floor ef-
fects and allow a more accurate
description of effectiveness to occur.
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