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Figure 3 This f gure shows the distribution of electrical pain thresholds (EP T\:) of the dtﬁ’erent tissues.
(4) shows the readings taken on the second day, and (B) shows the readings taken on the seventh day. -
The location of measuring sites were the same as in Fig 2. The asterisk shows signifi cant dzﬁ‘erence ﬁom
other four sites (nonparametnc Tikey s multiple test, P<0 03).

points was detected on the second day (Iukey,
P<0.01). There were no differences on the seventh
day. The distribution of PPT before exereise was
not examined because the precise location of the
palpable band could not be predicted.

Changes in _Elec_trt'cal Pain Thresholds
Figure 3 shows the EPT of the skin, fascia and
muscle, on the second day (A), and on the seventh

day (B), at the tender locus on the palpable band, .

- and four surroundmg sites. lhe values are gwen

in Table 2, which' indicates that there was. a
significantly lower EPT fpr the fascia only, at the
tender locus on the second. day (Tukey’s multiple

. test, P=0.01). There was no difference on the

seventh. day. There was no significant difference
amoﬁg the five EPTs of the skin and muscle.
The sensations elicited by the current pulse
stimulation ‘apparenitly varied  with the tissues
stimulated. In the skin; volunteers reported
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Figure 4 This is a schematic illustration of the
~ pattern of referred pain from the palpable band.
" Referred pain was elicited by mechaonical
stimulation of the most localised tender region
(&). More common areas of referred pain are
represented by denser- shading. Note that the
dorsal part of the middle finger is the most
frequent area of the pain referral. '

localised sharp pain and sometimes B_uming. In
the fascia, dull and uncomfortable pain tended to
be reported, and in the muscle, pulling pain.

Development of palpable band

Immediately after the eccentric exeféise, the
working muscle tended to be swollen and became
hard to touch. On the second day after exercise, a
clear ropy 'palp‘éble band could be detected at the
mmculotendmous attachment area of the working
musele. The band was detected in all 15 exercised
subjects by a- well-trained observer. In several
cases, the c‘»bserVer was asked to detect which of
the two.arms contained the palpable -band in a
blinded manner, and in all cases he detected the
band correctly. The mean width and length of the
palpable band on the second day were 4.4+0.6mm
and 33.0+1.9mm respectively. The existence of a

taut band was also confirmed during the manual
"needle insertion for measuring the electrical pain
threshold. Resistance was increased when the

needle penetrated the palpable band. On the

seventh day after exercise, the bands had softened
and become diffuse, and could hardly be

identified.

Induction of referred pain ‘
Application of an intense pressure to the tender

locus usually induced varicus pain sensations

projected over the distal area accompanied by dull

and uncomfortable sensations. These referred pain
sensations were felt most intensely in the hand,
and formed a line that extended along the dorsum

‘of the forearm, wrist, hand, and the middle finger,

as shown schematically in Figure 4..The tender
locus of the palpable band. had the 10west

threshold for inducing referred pain.

During the measurement of EPT; referred pain

‘was also frequently reported—when the stimulating
" needle electrode was inserted into the palpable
* band. The fascia at the tender focus most readily '

induced referred pain, and stimulation of the skin
and muscle hardly provoked the referred pain.

Needle EMG actflfi{li at the tender region
In general, no spontaneous EMG activity was .
recorded froim the relaxed muscle of the subjects.

In the control session, we could not detect any
sustained EMG activity from the fascia or muscle,

“only a transient.injury burst response. ‘On the

other hand, sustained unitary EMG activity was

“frequently recorded when the recording needle

was situated close to the Tascia at the tender locus
on the palpable band. Usually the discharges

jcontinued for 30-seconds with. regular frequency
‘(1-60Hz), but in one’ case they continued for

more than 10 minutes. Table 3 shows that sustained

"EMG activity: was only recorded from the tender
‘region on the p’\lp'\ble band.
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Figure 5 This figure shows simultaneous recordmgs of sustamed EMG activity wzth the needle and
surface electrodes. The needle electrode was placed at the palpable band and surface electrode 5 Omm away

_ Jrom the needling site. A shows the needle EMGs and B shows the surface EMG recom’zngs (time scales

are different in the right and. left figures). Solid triangles mark spike activity in the surface, EMG; and
arrows indicate. the spike dzschargea of needle EMGS The synchronous appearance of the spike activities .

should be noted

Figure 5.demonstrates an example of EMGs
recorded from an insulated needle electrode at
the palpable:band (A) and from a surface electrode

“on the skin 50mm distal to the needlg electrode
~ over the same muscle (B).- Synchronized wnitary

discharges were. observed at’ the two recording

sites sirnultaneoilély, and also disappeared at the -

same time. : -

When EMG actmtv was tecorded, the bubjeotb
frequently reporte,d strong dull pain sensation
which stibjective_ly appeared to be associated with
the frequengy of the EMG- activities.

Discussion .
Repetitive eccentric exercise produced-a localised

tender region with a palpable ropy- bgind on the .

second day, with decreased pain threshold of
the fascia at the locus. Intense pressure applied
to the tender locus on the palpable band also
elicited referred pain. Sustained = electrical
activity was frequently recorded from - the
palpable band, and was aocompamed by a deep,

- dull pain sensation.

The experimental model of localised tender: region:
BEecentric contraction is known to produce tissue
injury more easily than concentric contraction, '
because muscle can bear a greater load under
eccentric contraction, . and theretore the evoked -
ténsion of a smgle muscle fibre is greater. v

The  majority of previous studies on
experimental DOMS have reported only muscle
soreness,” or-have given a rough illustration of

- the dlstﬁbutlon»ot tenderness ‘on the muscle.” No

previous reports have' described a palpable band
or a localised tender region, as we describe. Our
findings may be due to the size of the muscle

. studied, and the methods of examination and pain

measurement. Préviously, relatively large muscles
such as the quadriceps femoris or biceps
brachialis have been used, whereas we exerciseda
small forearm muscle and then carefully palpated
in order to find the most tender region along the
length of a taut band, We identified a reduction in
the PPT which was greatest at the tender region in
the palpable band, and the EPT of the fascia at that
site was selectively decreased. The distribution of
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the EPTs in the fascia was similar to that of the
PPTs, so the tender structure detected by the
pressure_élgometer was presumably the fascia.
This is the first report of a localised tender regioh
on a rope-like taut band appearing after eccentric
exercise and of a selective decrease in the pain
threshold at the fabua of the extensor dlgltomm
muscle.

The mechanisms. of localised tenderness .
The facts that the tender region was not
spontaneously painful and that pain was evoked
only when light pressure was applied suggest that
the sensitisation of nociceptors in the damaged
tissue might be a possible cause of-the restricted
tenderness. The time-course of development of
DOMS. has been shown to be similar to that of
inflammatory ‘processes;** and -the prodﬁction.
of various inflammatory mediators such as
prostaglandin E, (PGE,), bradykinin and histamine
in the 'da‘makged» tissues - has been reported.”
Recently, we found that the application of
indomethacin, a prostaglandin synthesis inhibitor,
suppressed the development of DOMS in rabbits.*
An increase of prostaglandin E, in the muscle of
the DOMS subject has also. béen demonstrated
by microdialysis.” These mediators sensitise the
nociceptors and may activate silent nociceptors in
the muscle.”™* »
The polymodal-typevreceptor is proposed as
a possible candidate for the formation of the
tender .point.¥. It is responsive to mechanical’
(acupuncture), thermal (moxibustion), and chemical
stimulation (yérious chemical substances are
produced by acupuncture and moXibustion)_.
Excitation of the polymodal—type receptors
produces . flare and oedema " (neurogenié
inflammation), and such phenomena are frequently.
observed after aqupulleﬁlre and moxibustion. The
sensation elicited by selective-activation of the
polymodal-type teceptors is similar to the de -gi-
sensation, and sensitisation of the polymodal-type
receptors may be a possible cause of terider points
and myofascial trigger points.” ‘
 Central sensitisation should be considered as
another possible explanation for the tenderness. A
decrease in the threshold. of nociceptive dorsal
horn neurons .in deute inflammation is well
known.® Fxpansion of the receptive field and
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appearance of a new receptive field were induced

. by intramuscular injection of chemical algesics.™
" These phellomena, however, do not seem to be the
- major cause of the formation of localis,éd. tender
~ regions. In the present study we found that the

tender region on the palpable band was - highly

restricted to a spot-like area less than 2mm in
diameter and- located on the fascia. These very
localised changes in the electrical pain threshold
of a particular tissue are difficult to attribute to the
effects of central sensitising mechanisms as they

" .are currently understood.

tormation of the palpable band

‘In the present study, a ropy palpable band was
detected on the second day a[_'ter the exercise, and
disappeared, or was hardly detectable, by the
. seventh day. Clinically, the developrent of the
' -palpable band is considered to be a characteristic

feature of a myofascial trigger point and is readily
detected by well-trained examiners.” Fricton et al
found that experienced raters were more reliable
in detecting the trigger point than inexperienced

taters.’ It should be noted thdt ‘the irdmmg n

palpation 1s important.
The palpable band was_ initially reoarded as

" a localised muscle contracture induced by .the
increase of intracellular caleium ion within the

muscle cell,” then the idea developed mto the
more sophisticated -energy. crisis theofy.‘ﬂ“ This
theorj' postulates an initial release of intracellular
calcium from -the . sarcoplasmic reticulum or
inflow from the extracellular fluid through the
injured membrane. The increase of 1111Iac;élllllar
calcium-ions causes sustained contraction of the
muscle, which may inhibit the local circulation

~ and thus induce a shortage of oxygen and ATP
in the tissues. The.lack of energy may inhibit

calcium re-uptake into the sarcoplasmie reticulum
by the calcium puinp, which: would perpetuate
the vicious cycle. While the increased excitability
of the motor neuron is undoubtedly a possible
mechanism for the increase in muscle- tension
and rigidity, the lack of EMG activity from the
palpable band has been well established,” and it
seems that muscle contraction is unlikely to be the

" cause of the palpable band. Localised oedezﬁa_

developing in deep tissues was proposed as

“another possibility?” In the present model,
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eccentric exercise undoubtedly produced muscular
tissue injury. When the localised muscle fibres are
damaged, causing an accumulation of extracellular
water fmd 'ajl-inorease in intra-tissue pressure, tlﬁs
may be detected as a taot band,

Referred pain phenomena, electrical activity and
local twitch response
It has been well established that intramuscular
injection of hypertonic saline induces’ particular
teferred pain patterns depending on the sites of
injection.® ‘This phenomenon has been well
established in recent studies with human subjects.®*
Our data clearly demonstrate-that the localised
tender region 1s the most sensitive to elicit at the
localised tender region and that needle insertion at
the fascia also frequently provokes referred pain.
Recently, the participation of spinal neurons in
referred pain was demonstrated in anaesthetised
rats " as ari intramuscular injection of bradykmm

induced a new receptwe field of- nociceptive

dorsal horn neurons. This suggests possible
mechanisms of referred pain phenomena from the
muscle:

Lack of electrical activity in the palpable band
has long been commonly accepted, and various
mechanisms’ were proposed based on ‘that
obsé_rvation._ Recently, however, spontaneous
electrical activity (SEA) has been recorded from
myofascial trigger points: in human subjects.**
The cause of the SEA has not been clarified
yet. This SEA was not considered to be the result
of spastic hyperexcitability .of motor neurons
because it was recorded from very restricted sites
in the muscle. Simons pointed out the similarity of
the SEA to .the end-plate potentials in clinical
electromyogram studies.** On the other hand,
Hubbard argued that the SEA was activity of the
intrafusal muscle of the muscle spindlev elicited by
the sympathetic nerve.” :

In the present study we could recerd the
sustained EMG -activity at the restricted tender

~ region on the palpable band, and the EMG activity

was accompanied by strong deep pain sensation.

In'other wofds, the electrical activity seemed to be
the result of the 1nsertion of a-recording electrode

into the tender region which produced decp pain
sensation. The ‘fact that the synchronised unitary
EMG. discharges were recorded simultaneously

from the surface electrode ‘and needle electrode
(Fig 4) strongly suggests that the recorded sustained
EMG activity was the reflex activity evoked by
the nociceptive inputs from the fascia. Our recent
study demonstrated (hat sustained EMG activity .
recorded from the eccentrically exercised rabbit
palpable band was clearly suppressed by
acupuncture needling to the muscle 50mm away
from the band.* Although we could not exclude
the possibility of the endplate potential, the
majority of the sustained EMG activity in the
present study might be the reflex activities elicited
by mociceptive inputs produced by the needle
insertion to the tender region of pilpable band. .
The local thtch response LTR) elicited by
palpation of the taut band is a useful indicator of a
myofascial trigger point, and the TR was
considered to be a spinal reflex elicited by the

. noxious inputs from the trigger point® In our

study, similar LTR was frequently observed during
the insertien of the needle ele(:trode Thus, the
features of the restricted tender reglon in our study
and those of the trigger point.are quite similar.
Therefore, some {rigger poinis may be explained
as {he( result 6f DOMS-like phenomena.

The relationships betw‘e_en myofascial trigger
point and acupuncture point :

The present experimental model was based on the
similarity of myofascial trigger points and
acupuncture points. The characteristics of the
trigger point such as localised tender points on
the palpable band and a typical . referred pa}n
and focal twitch résponse are also clinically
useful - indicaters of the acupuncture points.
Melzack ét al found that the location of
acupuncture points are coincident with :trigger .
points in 100%.0f cases, allowing for a difference
of 3cm. Typical referred pain. patterns of the -
trigger point also resemble the meridian patterns.

~ Moreover, sustamed electrwal activity wds

frequemiv recorded from tru,ger pomts and
acupuncture points. :

The present model may be useful for further
investigation of myofascial trigger points and
certain acupunc-ture points.
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Editorial comment

This paper’s passage from submission to publication
has presented the editors with a dilemma: whether
to confinue remorselessly in a reiterative process
of review, dispute and revision over several
months, or whether to publish the paper and let

" it stimulate.. The findings themselves have been

clearly described in the paper, and we are left with .
" differences of opinion that. caniot easily - be
" resolved without doing more -studies. Therctore,

out of respect to the authors’ standing in the world
of acupuncture physiology, and to the potential
importance of this claimed model of - the
myofascial trigger point, we decided to publish
the paper after two sets of revisions; and, out- of

* respect and gratitude to our reviewers (we used
. four altogether, three of whom specialise in this area
- of research) we want to summarise the Timitations
4 of'the’papef that they have pointed out, and other

possible reasons for caution -in accepting this
model in its present form and at the present time.

- One set of limitations concerns the likelihood
that the changes seen in delayed onset muscle
soreness (DOMS) are really. similar enough. to

. trigger pomts to -provide a meaningful mode]

DOMS usua}ly aﬁeutq whole muscles and a

. number of te_nder areas can be found. The whole

muscle may develop the characteristics which
could appear to be the *taut band’.of a myofascial
trigger point, but some reviewers questioned
whether 4 taut band in the middle finger portion
of the extensor digitorum could be differentjated
by: palpatiqﬁv from the whole muscle. They
commented that the damage m DOMS affects
the entirety of-the -muscle, and therefore is

] 51{,n1txcantly dlﬂerent from the focal. symptoms
_ assomatcd with trigger points. They suggested that

it. was plausible that the ‘palpable band’ that the
authors report in their paper might be a swollen

entire muscle in the forearm, which becomes hard
because the fascia which envelops it does not
allow the oedema to dissipate. The tender sites in
DOMS ‘have not been shown - previously~to refer
pain [which does not mean they cannot, of course].
The clinical picture of DOMS is different from -
that of trigger points: DOMS settles in a week or

s, and actually’ confers some protection against

further episodes- of DOMS. Trigger points, in
ckontr‘a'st, tend to 'pérs_ist at least in:latent form and
are more likely to be'iade worse by further insults
such' as over-exercise. We are in the land
of uncertainty since, nobody knows the
pathophysiological  mechanisms of DOMS or
trigger poinits. An associated problem is an ethical
one about using this model in volunteers: the pain
of DOMS:.is difficult to relieve, which may be an
acceptable price, to'pay fora Volunteer: running ‘a
marathon, but hardly fair on those who help
trigger point research!.

Another ared of doubt is how to mterpret the
various. features of the electrical activity reported

* here. Firstly; the authors report that they recorded

the maximal electrical activity from the fascia. It
has to be'said that the basis for claiming the needle

. was exactly at the fascia can be challenged — the

ultrasound examination was not-simultaneous, so
the judgement probably relied lal‘g:ely' onrthe ‘feel’
of the needle-tip, which is subjective.. Secondly,
the claim that sustained needle EMG activity
arose in the fascia needs further explanation and
exploration. Fascia seems vnlikely to be the source
of action potentials, nor is it iikely to be a source
of other spontaneous electrical activity, though it

 might comdiict action potentials from remote

muscles (which could be identified by further studies
recording simultancously from® intramuscular
needles). One reviewer doubted whether the
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recordings made sinultaneously from the skin
could be interpreted correcﬂy without fully
analjrsing their characteristics; particularly the
time-course (which would differ from direct
recordings, since it is conducted through tissues).

We know that many significant scientific
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-discoveries are- grested by 'disbelief. Progress
relies  on the exchange of ideas that provoke

others to comment and criticise, and to conduct

_more experimental studies. We therefore publish

this article in the hope of stimulating just such
a response.
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Trigger point acupuncture treatment of chronic

low back pain in elderly patients — a blinded RCT
Kazunori Itoh, Yasukazu Katsumi, Hiroshi Kitakoji

170

Abstract

Objective There is some evidence for the efficacy of acupuncture in chronic low back pain, but it
femains unclear which acupuncture modes are most effective, Our objective was to evaluate the effects
of two different modes of trigger point acupuncture on pain and guality of life in chronic low back pain
patients compared to standard acupuncture treatment.

Methods Thirty five consecutive out-patients (25 women, 10 men; age range: 65-81 years) from the
Department of Orthopaedic Surgery, Meiji University of Oriental Medicine, with non-radiating low back
pain for at least six months and normal neurological examination, were randomised to one of three
groups over 12 weeks, Each group received two phases of acupuncture treatment with an interval between
them. Nine patients dropped out during the course of the study. The standard acupuncture group (n=9)
received treatment at fraditional acupuncture points for low back pain, while the other acupuncture
groups received superficial (n=9) or deep (n=9) treatments on frigger points. Outcome measures were
VAS pain intensity and Roland Morris Questionnaire.

Results  Afier treatment, the group that received deep needling to trigger points reported less pain
intensity and improved quality of life compared to the standard acupuncture group or the group that
received superficial needling to trigger points, but the differences were not statistically significant. There
was a significant reduction in pain intensity between the freatment and interval in the group that received
deep needling to trigger points (P<0.01), but not in the standard acupuncture group or the group that
received superficial needling to trigger points.

Conclusion These results suggest that deep needling to trigger points may be more effective in the
treatment of low back pain in elderly patients than either standard acupuncture therapy, or superficial
needling to frigger points.

Keywords
Irigger point, low back pain, elderly, randomised controlled trial.

Introduction
Chronic low back pain (LBP) is a major health
problem in modern society. Seventy to eighty five
percent of the population will experience back
pain at some time in their lives.! Bach year, 5-10%
of the workforce is off work because of their LBP,
but most of them are off for less than seven days.
Almost 90% of all patients with acute LBP
recover quite rapidly, regardless of therapy.! The
remaining 10% are at risk of developing chronic
pain and disability and account for more than 90%
of the social costs for back incapacity? The
proportion of elderly patients who have LBP is
greater than that of young adults.

In younger adults most back pain arises from

the physical siresses on normal spinal structures,’
whereas in the elderly, osteoarthrosis of the
intervertebral joints and/or osteoporosis with
collapse of the vertebral bodies is almost
invariably present. Analgesia in the elderly is
frequently unsatisfactory, and the incidence of
adverse drug reactions, particularly to non-
steroidal anti-inflammatory drugs (NSAIDs), is
well known,' For this reason, many patients
request physical therapies such as acupuncture,
Acupuncture has been frequently applied to
chronic LBP. A number of randomised controlled
trials on acupuncture for chronic LBP have
already been published.™ In 1997, during the NIH
Consensus Conference, and more recently in

ACUPUNCTURE IN MEDICINE 2004,22(4):170-177.
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Figure I Time line of the trial. Evaluation was performed immediately before each treatment. VAS: visual

analogue scale, RMQ: Roland Morris Questionnaire.

systeratic reviews indicating equivocal results,’
the question was asked: can acupuncture
contribute to the conservative treatment of chronic
LBP? The common conclusion was that all the
studies conducted so far lacked adequate design
and methodology, including adequate control of
the quality of the administered acupuncture.
Furthermore, the method of point selection in
published trials seems to be more simple and
formulary than that used in the standard
acupuncture practice at our clinic. We believe that
the response to acupuncture and therefore the
success of a trial depends to an important degres
on the choice and the number of points needled.

Our main aim in this study was to determine
whether acupuncture at trigger points is an
effective treatment for chronic LBP in the elderly,
when compared to standard acupuncture at
traditional points.

Methods

Patients

Paticnts aged 65 years or over with a history of
LBP were recruited from the Meiji University of
Oriental Medicine Hospital specifically for the
study. Inclusion criteria were (1) lumbar or
lumbosacral LBP for a duration of six months or
longer; (2) no radiation of LBP; (3) normal
neurological examinafion findings of lumbosacral
nerve function, including deep tendon reflexes,
plantar response, voluntary muscle action, straight
leg raising, and sensory function; and (4) no
previous treatment with acupuncture for LBP
Exclusion criteria were (1) major trauma or

systemic disease; and (2) other conflicting or on-
going freatments. However, patients were included
with medical conditions if there had been no
change in drugs or dosage taken for one month
or longer.

Patients who gave written informed consent
were enrolled and randomly allocated, using a
computerised randomisation programme, to one
of three groups: the standard acupuncture (SA)
group, who received acupuncture at fraditional
points for LBP, or the group that received
superficial needling to trigger points (S-TrP) or
the group that received deep needling to trigger
points (D-TrP). Bthical approval for this study was
given by the ethics committee of Meiji University
of Oriental Medicine.

Design

The study was a subject and assessor blinded,
randomised, controlled clinical trial, The three groups
received two phases of acupuncture treatment with
an interval between the two phases (the original
design was a crossover study). Each phase lasted
three weeks and the total experiment period was
12 weeks (Figure 1). Bach patient received a total
of six 30 minute treatments, one per week.

Blinding

Patients were blinded to their treatment. They
were told before randomisation that they would
be allocated to one of three treatments. The
measurements were performed by an independent
investigator who was not informed about the
treatment allocation.
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Figure 2 Acupuncture poinis used for treatment of
the standard acupuncture group.

Treatment

The SA group received treatment at traditional
points for LBP. Afier a literature review on
acupuncture for LBP, only widely accepted
acupoints were selected.* The standard points in
the lumbar region (local points) were BL23, 25,
and GB30; standard points on the lower extremity
(distal points) were BL40, 60 and GB34.
Additionally, up to four ah shi points of greatest
tenderness were chosen, which were ofien close
fo, but nof necessarily identical to, BL54, 31 and
32 (Figure 2). In the SA group, disposable
stainless needles (0.2mm x 40mm, Seirin Co Ltd)
were inserted into the muscle (to a depth of
20mm) and the ‘sparrow pecking’ technique
(alternate pushing and pulling of the needle) was
applied. When the subject felt dull pain or the
acupuncture sensation (de gi), the manipulation
was stopped and the needle retained for ten more
minutes,

The S-TrP and D-TrP groups received
treatment at irigger points. The correct application
of the technique requires experience in palpation
and localisation of tender points in taut bands of
skeletal muscle (myofascial trigger points).
Precise needling of active myofascial trigger
points provokes a brief contraction of muscle
fibres. This local twitch response should be
elicited for successful therapy, but it may be
painful and post-treatment soreness is frequent.’s"

In this study, the most important muscles of the
lumbar and lower extremity were examined for
myofascial trigger points (Table 1). In the trigger
point acupuncture freatment groups, disposable
stainless needles (0.2mm x S0mm, Seirin) were
ingerted into the skin over the trigger point. In the
S-TYP group, insertion was to a depth of about
3mm; in the D-TrP group the needle was advanced
g further 20mm into the muscle. The ‘sparrow
pecking’ technique was then applied. In S-TxP
group, when the subject felt a kind of dull pain or
acupuncture sensation (de qi), the manipulation
was stopped and the needle retained for ten more
minutes. In contrast, in D-TrP group the
manipulation was stopped when the local twitch
response was elicited, and the needle retained for
a further ten minutes. The mean number of
insertions was 2.3,

The acupuncture was performed by an
acupuncturist who had four years of acupuncture
training and seven years of clinical experience,

Evaluation

Primary outcome measures were pain infensity,
quantified using a 10cm visval analogue scale
(VAS), and pain disability,”* measured using the
Roland Morris Questionnaire (RMQ).” The RMQ
congists of 24 questions answered yes or no (range
0-24 points, the worst condition being 24).

The VAS measures were assessed immediately
before the first reatment (pre) and one, two, three,
six, seven, eight, nine, and twelve weeks afier the
first treatment. The RMQ measures were assessed
before the first treatment and three, six, nine, and
twelve weeks after the first treatment. The VAS and
RMQ measures were completed by participants
immediately before each treatment (Figure 1).
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Figure 3 Participation flow in the study. Eight patients were excluded afier dropping out.

Statistical analysis

The data are reported as means + standard
deviation (mean+SD). The nonparametric Tukey,
Dunneit’s multiple test, Fisher’s exact test and
one-way ANOVA (StatView v5; SAS Institute
Inc, NC) were used for the statistical analysis,
The level for statistical significance was set at
P<0.05. Comparisons were made before and after
each treatment, and between three kinds of
intervention.

Results
Patient characteristics
Thirty-five patients (25 women, 10 men; age
range: 65-81 years) were randomised and stasted
treatment, No differences were found between the
three groups regarding the variables measured at
baseline including age, disease, pain duration,
VAS and drug use (Table 2).

Patient progress through the trial is shown in
Figure 3. Four patients in the SA group and three
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