A Double-Blind Comparative Study of
Micro Stimulation and Placebo Effect

In Short Term Treatment of the Chronic Back Pain Patient
F. P. Mayer, MD. and Anthony Nebrensky, Ph.D.

Raprintmd from Califomis Hewth Review
Vol2 No 1 AugustSeptamber 1963

ABETRACT
Bark pain is one of tha most prevalant of all the psycho-ghysic-
logical disabilities. i is estimated that mone than 15% of all the
industrial injuries and mare than 20% of gll compensation pay-
menis made in arry given yagr are due to back pain and its Bss0-
ciated arxiety (1), In general, these patients have baen the
domain of general practitioners or orthopedic surgeans, in some
tasas, pain reliel may follow the administration of analgesic med-
ication, charmopapain injections, facet rizowmass and cordat-
omies. Thasa oftan prove to ba Ineffectve mathods of long term
pain raligf (2, 3). As the facts are assemblad, the chronie back
pain patient appaars ko be highly refractory @ rehabilitaton of
alve

sither conserval mana?amemurmlmthods.

The recent interest ol physicians in ing chronic pain
paﬁmsismdmnedbymegmwingnunhaﬁpainms,am .
davices for usa by such patients. Significant advances have bean
made in computer technology, elacimonics and methads of
of this sty is to evaluate the aflectiveness of paln man
basadmnw.naneouselecm rerve stmulation (TENS) utik
izing a developed apparatus with nan-invasive microcur-
rent charactenstics,

Forty subjacts with chronic back pain were divided into two
reups—one received real stimudation, and the other placebo.

subjacts in the real group experienced an average pain
neduction of 37.26% grealer than the placebo group, A two month
lollow-up showed a significant difference, 75.22% pain reduction
in the real, and 6.30% pain reduction in the placsbo group,

INTRODUCTION

Pain is a subjective experience which we are only beginning,

10 undersiand. An integraced pzin mechanism would have to
inchude biochemical, neurological, emotional, motivational and
cognitive compenents. [tis only useful 25 2 “waming signal”
when it is the symmaom of an acute disorder or where [ can be
wsed for diagnosnc purposes. Chronic pain of arthritis. myo-
fasciitis. migraine heudaches, e1c. does not serve any useful
PuUrpGse.

It has been estimated thar chronic psin oosts run the Amer-
icn peuple beroveen $34 and $50 billian annually, with 2 three
to fivefold increase during the past four years 14), Back injuries
are the major indusirial disabler affecting an esunmated 6.5
million pewple dailv (5.

[t wrould be impossible 10 estimare the cost of the " ordi-
nary” tension headache, but no one who has experienced one
would debate that such pain decreases the sufferer's productiv-
ity, and enjovmens of ltfe. Prescription drug abuse (s ancther
signilicant problem in patients with chronic pain. In many cases
when medical and surgicat efforts do not relieve the pain,

- patients still insist on increased doses of medication. A study at

the Mavo Clinic of 144 patients with chronic pain shaoned 24%

-y be drug-dependent. and 41% to be drug abusers (6).

Transculaneous Electrical Nenve Stimulation { TENS) has pro-
duced a great dea) of interest in the past lwo decades, since
publitatin of the Nobel Prize winning “Gate Controd Theory”
i 1965 (7). That theory suggests a convergence af differen
kinds of signals, afferent and efferent which monitor and regu-
late incaming afferents. Counterirritation by electrical stim-
ulaon, or other means, could then be understcod 1 modulare

Cles, he has

Cur pain perception.

In more recent years, Becker has shown elecirical stimula-
tion to do more than simply “mask” the pain. In over 130 arti-
pastulzied that control signals for regenerative
healing may be due to bioelectrical activity (8).

TENS is rapidly proving ils¢lf to be an effective, cost effi-
cient means of management for the chronic pain paiient. This
patient population, however, has been associzied with sig-
nificant psychopathalagy and the resules of snedies withour
cantrols may be mislezding (9). This study involves 2 modified
double-blind placebo methodology in that neither the thera-
pists working direcily ovith the subjects nor the subjects
themselves knew which instrument was emitting reat carem

characteristics. -

MATERIALS AND METHODS

We selected casc-cantral (retraspective) research strategy as the
mast uscful method to cbiain cases of neuromusculoskeletal
back pain syndromes. 201 cases of chronic neuromusculo-
skeletal back pain {12 monihs) were seen throughout the past
year The records weere reviewed by signifieant underlying
pathology and potential psychaphysiological factors. Age, sex,
education, marital status, employment, medical history, loca-
tion of pain, and general compliance were also taken into
account. 78 cases were determined 10 be potendial subjects and
were contaceed for participation in the srudy. 40 were chasen
{Table One) on the basis of the Chronic Pain Characteristic Pro-
file {Table Two), Frequency {Figure A) and Severity (Figure B)
Pain Chars, absence of unretated significant complicating fac-
tGrs, ang willingness to partizipate,

All paticris had chronic, persistent (50 hours per week)
neuromuscutoskeleral back pain with few, if zny remissions,
Their ages ranged from 19 10 63 with an average of 38.3 years,
58% were female. 20 were on analgesic or other medications,
and 18 had 1 or more previous surgeries. The majority 25
(63 %) had low back pain, and 15 (37% ) had neck, shoulder, or
upper back pain (abowve the level of the seventh thomde derma-
tome). 31 [78%) had headaches and 26 (65%) had extremity
pain. All subjects provided statements of infarmed consent,
complered an extensive history and were given a brief cxam-
ination. The subjects were not offered any pay.

The 40 subjects were given an hourly pain evaluaion chart
to fill our daily for two weeks prior to the initiation of therapy
(Flgure C). They were asked 1o refrain from chaning unrekited
distant pains, The chans were compured for an houry average
per total waking hours in the following manner:

(1%6) + (2%4) + {3Ix3) + (%3} + (5%0) + 16= 215

The dverage of 2_ 19 corresponding 1o the sample chart
would indicate an extcemely high level of painful activity sith
pain during each waklng hour (16 rotal waking hoursy. At the end
of each weck, scores were caloulated ino a siople average of the
seven daily scares for that subject. The first two syeeks allowed
for the esrablishment of a baseline of the level of pain. This was
then used ta divide the subjects into real and placebo groups.

These charts were used duning the actua) two weel rreat-
mem period, two weeks after treatment, and again for an addi-
tional two weeks following a *washout" pericd of two monihs.

b |

The ELECTRO-ACUSCOFE manufactured by Hiomedical
Design Instrurments of Burbank, Califomia, was used in measur-
ing treatment sites and 10 actuaily administer the trearment. The
ELECTRO-ACUSCOPE has two active probes which generate a
biphasic (alternating) current of 25-500 microamperes {uA)*
with variable frequency of 0.5 to 320 cvcles per second (Ha)
through sotuticn saturated coton tipped elecirodes. The elec
Lrobyte solunion allows for maximal conductance withour any
appurent irtitation to the skin. Impedence values® " of 0-3 volts
{muximum) may be measured by the same probes when the in-
Strument is o0 and the redtment cycle switch is nat activared,
Less than one microampere is used in measurement. A placebo
prode wvas built ino an ideneical second unit allowing imped-
ence values to be read while eliminating the ability < transmit
Current,

The subject and therapist sdministering the reatment were
both paive as to arhich unit svas ceal in that the anly physical
difference was the manufaciurer’s serial nembers.

Meusurements were taken of 16 low conductive points
(cight bilaterally) berween three and eight centimeters lareral 13
the pusterior midline and on the extremities. [n subjects with
scolivsis, the palpable spinous processes were substituted for
the midline. 14 points were used inthe fallowing manner; neur-
viogic and orbhopedic tests were used in conjunction with the
subjects subjective appraisal to locate the involved derma-
tomess). After isolating the primary area of involvernent, mea-
surements were taken for low impedence values three to sight
ceruimetgrs bilateral a1 the level of invalvernent, three levels
ahowe, thiee levels below and ane within the dermatome on
the refated exiremity (Figure D). The sites were chosen on the
basis of neurcanatomic distribution {dorsalateral fasciculus) and
suggested seandardized TENS placement sites { 10).

The advantage of stimutating low impedence sies is ased
un the clinical experience and observatons of the authors and
lzborawry evidence of differences in measurable skin imped-
ence (1), It has been our observation that introducing a current
into the areas where it is low is more beneficial than siimulning
areas that already exhibit celmively high conductance. ’

The 16 sites were marked with a non-1oxic vigler skin
marking pen. No stimulation was done during this time. After
all sites were marked, the meeter was covered with an opaque
black <loth and the audio feedback was lwned off. This elim-
inared the passibility of determination of post-simulnion
impedence value changes allowing the subject or therapist o
differemiate the placebo unit From the real unit.

The therapist then stimulated the subjects at the marked
sttes. Each site recelved two, six-second trearments with the
instrument set at the roaximum calibraved current 2nd a fre-
quency OF 0.5 Hz. Since the feedback potential was eliminated
and the wavelom of the real ACUSCOPE is impercelvable at a
consciaus sensory bevel, 1there was no break in the double blind
design. To farther insure this, the therapist and subject were
not permitted to converse about any Immediatley notceable
improvement. The subjects werne simulated in this manner
three times per week for lwa weeks,

RESULTS
The resulis of the daily pain charts for each graup wens again
averaged inta four catepories of two werks cach (Table Three),

The initial daca analvsis showed the differences in the
reiponses af males with females and subjects experiencing
upper ar lower back pain were of neither suatistical (P 0.05) or
clinicat significance.

The ditferences of the two groups averaged overall
response was significant {Tables Three, Four and Graphs One
und Two). The differences in the results confirmed the study of
the placehar effect af TENS at the Mayo Clinic {12) and was con-
sisteru with double-blind studies where plarebo medications
were used {13).

The transient decrease of pain of the subjects in the
placebo group was probably due to the expectations of the
subjects as well as the attention given by the therzpist.

In studying the placebo effect at Harvard, Bersion & Epstein
concluded that pizcebos. like other pain medications, can be
pawerfiit encugh to modify physiological processes (14}

“Nun-Eesistive values
mpedence i 3he measure ol the resisinee between pritus

Another possible explanation for the tempaorary change in
the placebo group could be the minute current (1ud) used in
MELSUMEE LS,

The results were better than reported in previous studies
usirg TENS in the management of chronic pain {15, 16). TENS
units were criginally designed with relatively crude compo-
nents as testing devices for implantation surgery (7). During
the time they developed inta a therapeutic instrument, many
advanges were made in electronic instrumentation. The
ELECTRO-ACIISCOPE is ane of the more advanced TENS units
available. The 2bility to mezsure and rear low impedence areas
may account for the berter results and we are cureently compar-
ing the effects of stimulation 21 high and low conductive sites.

The use of low frequency stimutation is another factor chat
may have influenced the results. We used one setring 1o elim-
inate 2 variahte, 9.5 Hz was the recommended setting, bur a
furure study using svstemanic variations of frequency may
revedl more useful dara.

This srudy clearly shows thar utitizing 2 simple procedure,
TENS can be of bencfit for the chronic pain patient. [t appears
10 be safe and efficacious enough for every physician or qual-
ificd paramedical personnel 1o employ in the primary care prac-
titioner’s office.

Choacse one ward group which best describes the trequency or
pattern of your pain; . .

— ... Continuous, Steady, Constant
Rhythmic, Paricdic, Intermittant

____ Brisf, Momentary, Transient

FIGURE A: Frequency Pain Chan

The following words represent pain of increasing intensity,
1. Mild
2. Discomforting
3. Distressing
4. Harrible
. 5. Exenuciating

Choose the number of the word which best describes:
—— Your pain right now
Your pain at its worst
Your pain at its lsast
___ _Theworsttocthache you evar had
——.. The worst haadacha you ever had
- . The worst stornachache you ever had

FIGURE B: Severity Paln Chart

DATE: 1/11/80 *© MAME: JOMHN DOE

5
4
3
2

B789101M1121234 5678910111212 345

AM P AM '

1-5INDICATES THE INTENSITY OF PAIN BASED ON THE
FOLLOWING CRITERIA

Lina 5 excruciating pain, chen debilitating

Lina 4 intolarable pain, concantration difficult, able to perform
certaintasksufanurﬂemanqingnﬂm

Line3 disiressing pain, but able to continue tasks

Line 2 discomiorting pain which may ba ignored af times

Ling 1 mid pain, only aware of it at timas whan attenton is
browgt to it

Line 0 - no paln

FIGURE C: Sample Graph ol a hypothetical case (see text)

FIGURE D: Exarmple of the 16 maasurad low Impadence
Blactrode placement sites in subject with low back pain,
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GRAPH ONE: Average pain level over sight woek periog.
Group A = real Group B = placebo

Koy, wook 1-2 = phase 1; weak 3-4 = phase 2

woek 5-§ = phase 3; weel 7-B = phase 4,
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GRAPH TWO: Percentaga of pain decreass from basaline levets,

Top = real: bottem = placebo. Gond 70-100%; Fair 30-74.9%;
Poor D-48.9%,
phase; and 4} 2 morith foliow-up.
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TABLE ONE: Intake Date of the 40 Subjects
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Patienis with Chronie Pain” Maye Climic Proc {1979) 54: 240-244
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{1965) 971979
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st Boenergenitics §: 187-199. 1974
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Picss 1974
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3 -l

13. P‘[Ehc Powerfil Placeto” fAMA 159 (1955): 165025 .
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Care of Paiénis” JAMA 232 (1975): 1225-20

8. Loss of interest in social activilies
8. Breakdown of famity redationships
10. Muftipe drnug usa or abusa
11. Reduction in physical activity
12, Increased fima spent in bed or lying down
13, Reduction in sexual actity
14, Changes in normal recraational pursuits

TABLE TWO: Chronic Pain Characteristic Profile

{Modified trom Feusrstein, M. and Akjed, E., Mastering Pain
Banlam Books 1979)

AVERAGE KEY 15. Daugherty B: “TENS: An Alternative 1o Drugs in the Trestment of Chromc
PAIN FE—AOUP A Pain. presenced at 30th Annual Sclentific Assembly, Am Assoc of Family
LEVEL GROUPB Physicizns { 1978} San Francisco, California
15 16, Melzuick R “Prolonged Relief of Pain by Bric], Intense Transcutancous
~F ; Somanic Stmubation.” Parr £ 1975, pp A57-373
}g - 17, Feuerstein M and Skjei E: Mastering Pain. Bantam Books. 1973
12 L
11k
10 L
L
aL
gL
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0
PHASE 1 2 . a 4

TABLE THREE: Pain scores averaged per tawg wook pexiod.
Group A = real: B = placebo. Key: Phase 1) pra-treatmant
baseling, 2) treatmani phase, 3) post treatrment phasa; and

4} 2 morrth follow-up.
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TABLE FQUR: Overall results cakulated from baseling io show 4
failed and compiete recovery. Group A = real; Group B = '
placebo. Exceilent 100%:; good 75-99.9%; fair S0-74.5%;

poar 25-49.9%: and fail 0-24.9%. Key: Fhasa 2) roaimiant

phasa: 3) post realment phasa; and 4) 2 month folldv wp.
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TABLE THREE: Pain scores averaged per twg weak pexiod.
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TABLE FQUR: Qverall ragults cakeulated from baseling o show %
failed and complete recovery. Group A = real; Group B = '
placebo. Excellent 100%:; good 75-89.9%; fair 50-74.8%;

poar 25-49.9%%; and fail 0-24.9%. Key: Fhasa 2) rnaf.nt

phase; 3} post frealment phase; and 4) 2 month folicw-up.
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