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Ab s tract

The purpose of the present inves ËigatÍon was to
determine whlch of three technigues of acupuncture (distal,

localr or cornbined distal-J-oca1-) had analgesic effects on

knee pain. The three technfques of acupuncture were

det,ermined by locatÍon of needle Ínsertion relatÍve to the
area of Ëreatment. These techniques T^7ere compared wLth

slmilar placebo Ëechniques where needles r{ere inserted one

centimetre ar'ray from the correct acupuncture polnt. To

deËermíne change in pain, subjecÈs rated theír knee pal.n

twíce before and five Èlmes after tïeatment.

The results indÍcated that there rras a sÍgnificant
reducËÍon in paln foJ-lowing treatment and that this
analgesia was the same across groups and technÍques. Because

there was no difference in degree of analgesia betvreen

placebo and acupuncture subjects, it nas concluded thaÈ a

placebo effect ç¡as responsíble for Èhe paLn redùction in
this study.
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THE EFFECTS OF DTFFERENT TECHNIQUES OF

ACUPUNCTURE ON KNEE PAIN

Janice Ramsay

UnÍversfËy of Manftoba

Acupuncturer âo ancient Chinese uedical practice, has

recently roused the interest of North Amerfcans. Although

predominantly a Chinese tradlt,f on, the practLce of

acupuncture has not been lfmíted to Chfna. In fact, as both

lfeLzack (1973a) and Mann (f973) have noted, acupuncture

techniques have been practfced in nany othèr counËrles as

observed ln hlstorical documents of Egyptlans, South

Africans , Btazl1íans, and Ëhe Eskimo of Canada. .TradiÈiona1

Chfnese acupuncture ínvolves stimulation of discreËe poÍnts

of the skin to res tore physical and/or psychologfcal

wel-_1-being (Mann, Lg73).

Mann (1973)'indicated ËhaË acupuncture would cure or

wouLd help díseases of the head such as mígraine, Ërigenlnal

neuralgia, and senilÍty of cerebral arteriosclerosÍs;

diseases involving the l-imbs such as rheumatoid and

osteoarthritis, tennís elbow, and intermittent claudicatfon;

diseases of the digestive system such as ulcers, bad breath,

díarrhea, constfpatlon, hepatitís, and chronlc vomitfng;

dÍseases of the respiratory system, such as asthma,

|:;:::
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emphysema, bronchftis, and colds could be cured or helped as

could dlseases of the cardlo-vascular system such es

tachycardia, hyper- or hypotenslon, and feellng cold easfly.

Other problems r¡hich Mann suggested could be solved with

acupuncture are dysmenorrhea, Lmpotence, nymphomanLa, weak

eyeslght, conJunctivltf,s, hay fever, nose bleeds,

tonsfllitfs , acne ¡ psorfasis, depressÍon, stage fright,

yawnlng, anemia, fatiguêr excessíve persplration and belng

poor in mathematlcs. Although this is only a sarnple of

Mannrs list, iÈ serves the purpose of indicating the wfde

variety of disease processes which are considered to be

sul-Ëable for treatment by acupuncÈure.

General Acupuncture Procedure

Technigues of Stimulation

The rnos t common t,echLnque use<1 in 'acupuncture has been

that of needle Lnsertion, although other 'types of

stf¡rulatlon have been used (Mann, 1973). These. have inclu<led

vibraËfon, ultrasound, electrical stimulation, an<l the

technique of moxibus Èíon whlch involves placing smal1

burnfng balls of moxa on the slcin. Some researchers have

favoured procedures lfke inJecÈ1on of xylocal-ne tnto
ì

acupuncture points (Mannheim , L97 4) or s Ëimulation of



acupuncËure points by ultrasound (Rossman, I^Iexler, & 0yle,

1974) r o1 skln surface elecÈrieal stÍmulaÈion (Kaslow &

Lowenschuss, lg74) while oÈhers have concluded thaË best

effecÈs are obtalned from needle acupuncture (ltann, I973).

As yet there have been no publfcatfons of experl-menÈal

exploraÈions determiníng whether there are dlfferences fn

ef f ects assoclated wlËh Ëhe various Èechniques. ïlorvever,

needle acupuncÈure seems to

choice for most researchers.

have been the technique of

There are a number of different procedures ¡rhlch may

be enployed in needle acupuncËure. Traditlonally, meny

different ways of inserting Èhe nee<l les were used and each

procedure r,¡as supposed to be effectíve for specific dlsease

processes (Mann , 1973) . ltlore recenËly, what f.s done wlth the

needl-es once they have been inserÈed has been of greeter

concern than the method of insertion. For example, once

Lnserted, the needles can be left untouched for a'perlod of

tLmer or can be twfrled between the acupuncturlstts thunb

and first fÍnger, or an electric current can be passed

between Ëhe needles. The technique of chofce is electrlcal

stimulation (S. C. Man, frersonal communication, L974r,

chosen, it ¡,rould seemr oD the b as is of clLnical experience

for Ëhere has been no systerratÍc study of the differences

1,,-:i
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between technlques.

Acupuncture Pol-nts and Meridians

The ChÍnese have found and napped about 1000

acupuncËure points (Mann, L973). Since so many points have

been identLfled, some system of classiflcatLon rùas need,ed.

The main classlffcatory sysËem involved grouping pol.nts

which fel1 alon g a comnon pathway or meridfan. Twelve

meridians have been found and have been most often named for

the primary organ af.f.ected. These are s the lung, large

fntestine, bl-adder, kidneyr pêricardiurn, ga11 bladder,

stomach, spleen, hearÈ, sma1l l-ntestine, llver, and the

triple $rarmer (Mann, 1973)" Ifann has failed to offer an

explanation of r,¡hat the triple warmer is, buÈ S n C. Man

(personal communicatfon, lg75) indlcated that the triple

warmer rras so naned because lt consÍsted of an upper r^tarmert

a middle, and a lower rttarmero Each of these three lras

thought Ëo af f ect specific systems. The upper \.tarner r,Ías f or

circulatory and respÍratory functlons, Ëhe mf ddle r,tarmer f or

digestive functions, and the lower for reproductfve

functíons. Apparently, stimulation of a Èri.ole warmer pof.nt

af.fecÈed all of these specific systems buÈ was :ttot

assocfated niEh a single specLfic bodv organ like the other



merldians.

The meridfan classificatory system was further r.eff.ned

by categoriztng the polnts rvfthin a meridían orr the basfs of

the type of effecË produced. Io a secondary classlfl.catfon,

the acupuncture points are arranged lnÈo Ëonnlfylng poinÈs

r¡hich, 
, 
Ìrheû acupunctured, are thought to result in

stimulatfon of the intended site and sedating points -whf-ch,

in conÈrast to ÈonLfying ones, result 1n sedaÈion at the

intended site. OÈher types of polnts rüere alarm oof.nts,

connectlng points, entrance and exit polnÈs, and the

picÈuresque l^Ilndor¡ in Lhe Sky polnts (Mann, 197 3) .

Unfortunately, llannt s descrlption of these þolnts Ls

Lnadequate and no alternatlve Engl-ish source ls available.

Various conb inations of acupuncture poinËs as

determined by ancient Chinese formulae are used to treat

specific diseases. Mannrs (1973) system of codíng the

acupuncËure points was to use one or more letters from the

merldfan name as r¡ell as the number asslgned to the

acupuncture point wiËhin that merf<lfan. One example gl-ven bv

Mann (1973) was the treatment of a patíentrs chronlc bladder

problems by stinulatfng the bladder pof.nt 858 and Ëhe kfdney

point K6. Thls combinatíon of stímulation, accortllng to

i'i..,,'
i',',,.:

Mann, lras responsíble for ËermLnating this patient I s
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Theoretfcal Explanatf_ons of Acupuncture

several theories have been proposed to accounË for
acupuncture. one of Èhese involved an ancient chinese

concepË of complementary opposites, the theory of yin and

Yang- Accordfng Èo this posftf.on everythíng can be

classifted âs befng Yin or yang and ff eLther the yin or the
Yang state alone 1s known, then the unknor¡n can be

deÈermined. Therefore, knowing that dav Ís a yang state
permits the preclf ctf.on that night, the complementary

opposite of day, is a yfn staËe (Mann, lg73). l,If thtn Èhe

natural worLd, YLn and Yang must be in a state.of harmony 
í,.

and this is true also for Èhe human body which is a patÈ of

Ëhe natural world. I^Ihen yin and yang of the human body are

disharmonÍous, then disease oceurs (ltelzaclc, L973a7 Mann,

1973) and traditionally, acupuncture nas performed t,o

restore healËh by re-establ-ishing a balance between yfn and

Yang. A]-though this theory is no longer in vogue among more

modern chinese doct,ors (ueLzack, 1973a) , s. c. ìfan (personal

communlcaËLon, 1973) has pointed out Èhat a sinilar concept

of complementary opposites exisÈs in r,restern medicine. I,Ihen

dÍsease occurs, there may be either an excess, that is yang,

or a deffciency, a Yin sËaËe. Consequently, from:such



fmbalances, there . are condftLons such as hyper- and

hypoventilation, hyper- and hypocalcemia, and hyper- . and

hypoacidity,. The medical goal 1s 
. 
Èo .res tore b alance in the

body with such diseases.

Another ancíent, Chfnese theory is Ëhe theory of

element,s. All maÈter, including the organs of Èhe human

body r lrere classlf ied. as belng of one of the f ive ele¡lents :

wood, ff.re, earÈh, netal , ot rrr"r. Then by the theory, the

elements were thought to be capable of creeting or

des troyLng one another when disharmonious conditions

existed. For example, an Lnflanmed gall bladder can produce

a dtseased hearË as fn eholecystÍc heart disease and a

diseased hearË can involve the lungs.

Âs Ín the Yln and Yang theory, the elenent theory

assumed that acupuncture functioned to restore the body to a

sÈate of harmony require<1 for health by aÈtaining harmony

between the elements. The specífLc acuDuncÈure points to be

stÍmulated for achlevement

tradftÍonal formulae.

of harrnony dep ended on

I{hen the phenomenon of acupuncture was recenËlv

introduced to North America some of those vrho could not

accepÈ it as a phys íologícal process sugges ted that

acupuncture effects $rere sirnply due to hypnosls (CnfsfioIm,

l:::':'
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1972; Kroger, L972, 1973:, !{aclnrosh, 1973). However, Melzack

(1973a) 1n disroLsslng a hypnotism theory indicared that
there were four reasons rrhy hypnotfsm Ìres not responsible
for reported acupuncture effects. rn the first place, the

lengthy training sessions required of the patient for
hypnosts lrere not evident l-n acupuncÈure because the

acupuncturfst had ofÈen not met Ëhe patient prior t,o the

procedure. secondly, Èhat the raÈe of success for hypnosis

has been reported to be much lorver than thaÈ for

acupuncture, has sugges Èed that the trvo are dffferenË
processes. Thirdly, normal, sponËaneous behaviour 1s absenÈ

in hypnot.ízed patients buË noÈ in acupunctured patients.

Finally , Melzack s Ëared Ëhat r¡hlle hvpnos is cannot be

carrled ouÈ with anf.nnals, there have been report,s wrLtten of
successful surgery using acupuncture anesthesLa on a varf.ety

of animals. For example, Satory (L972) renorted on the use

of acupuncture for horses.

lfembers of Èhe medical professLon have used the

amblguous term h¡¡pnotic-suggestion (Kroger, lg73) r¡hlch

means suggestion rather than an¡¡thlng about hypnosls and Ëhe

term may have been â source of confusion and error Èhe
illterature. Although hypnosfs an<1 suggestíon may involve the

same psychologicaL pÌocess, suggestf,on does noË invol-ve the

i-,-
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elaboraËe and precise Procedure that hypnosis does. There Ls

little doubt thaË acupuncture is noË a forrn of hyonosls as

shorsn by I'fel zack (L97 3a) ; horvever, the acupun cture phenomerla

may be the result of suggestlon. That is, any change Ín

disease process follor.rÍng acuPuncËure may be the result of

suggestion that acuPuncture a1Èers Ëhe disease state.

Belief thaË a procedure or a drug is effecËíve has

been shown to be capable of alterlng disease Processes

(Gardner, 1966i YleLzack, L973a, 1973b). Concerning the

testing of any hypothesis of acupuncture effects, 1t Ls

therefore essential that a theory of suggestion be

dLscounted. Those researchers who have fail-ed . to do so

cannot state that the effects r¿ere noË the result of some

process other than suggestion

Mann (1973) has proposed a dual process theory to

account for the effects of acupuncture rvhich incl-udes a

segnenÈal and an intgrsegmenËal theory. The segmental reflex

theory cons Lclered trvo re f lexes ) a cutaneo-vf s ce ral re f 1ex

and a vlscero-cutaneous reflex. IliËh a cuÈaneo-vlsceral

reflex, stimulation of a skin point lras believed to affect a

specif1c viscera sTithin the same dermatome, thaË is, wLthLn

the ar:ea lnnervated by a dorsal spinal nerve. r,{fth the

viscero-cutaneous reflex, sLimulatlon or disturbance of some



vLscera was thought to affect a speciffc skin area, agafn,

t¡fthln the sane dermatome. Therefore, from this Ëheory,

stitculation of acupuncÈure points.resultlng 1n changes at

other yet nearby sites fs caused bv a segnental reflex.

Only acupuncture points on the abdonen, back, and arms

fl-t a segmentâ1 reflex theory. SÈÍmulation of leg and head

acupuncture points, accordlng to Mann (1973) does not result

in changes in the same dernatome but instead the effect Ís

aË some more dis tant area. This ls called dis ta1

acupuncture. For Ëhese excepÈions, I'fann devised another

Èheory, Èhe íntersegmental reflex theory. IIere, stÍmulation

of acupuncture. polnËs in one dermat,one could affecË dLsease

processes in another (and often df.stant) dermaÈome.

Mannr s general ref lex Ëheorv attenlrts to account f or

the resolution of. all disease processes affected bv

acupuncture. AlÈhough Mann offers some support for such a

reflex Lnvolvement in some diseases, lt is improb'able that

such an expl-anaËLon coul-d cover the b road scope of disease

processes for which acuDuncture has been reporÈed as a

curaÈive measure. Theo re ti cally , success ful use of

acupuncture, for example, to lmprove mathematical abflfËy

(Mann, 19.73) rvo.uld mean thaü nathematical skí1Is are under

cont rol of reflexes becaus e s ËimulaÈion of acupuncture

10
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Pofnts would produce an fntersegmental reflex response whlch

would in some Tray control brain evenÈs to enhance

mathemat,lcal skil1. sinflarí1¡r, many other processes would

be under control- of reflexes. Furthermorer âccording to Èhe

theory only physiological evenËs in the skin and body organs

are capabl-e of. producing changes attríbuted to segmenËal or

int e rs egmen t a1 reflexes. The Lnfluence of varl_ous

psychologícal states, for example, anxLeËv Ln reducing pain

threshold (ueLzack, 1973b) , hdd no pJ-ace in Mannr s theory.
Melzackrs (L973a) theory is resËricËed to the effects

of acupuncture on paln. Its developrnent rras consfstenÈ rvfth

the gate controL theory of pafn proposed by Melzack and wall
(1965). T^Iith regarcl to the ef fecËiveness of acupuncture,

Melzack has acknowledged how fmporËant are srrggesËion and

the belief that acupuncture relf-eves pain. BoËh of these

could lead to an alteratl-on ín pain percepËfon.

In addltion, He1 zack be1íeved that when neddles are

inserted near Ëhe intended site of analgesl.a, the

stimulatLon from acupuncture would activaËe Large fibers of

sensory nerves. According Ëo the gate conËro1 theory,

impulses travelling along the large fibers stirnulàte the

substantia gelaÈinosa r,rhlch, once a critical 1evel of

activity is at tained, lnhib lts

11
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ff.bers of sensory nerves. 0nce bLocked, these

no longer Èransnnit information about pain.

sma1l ffbers

l{hen the needles are far from the lnËended sfte of

analgesia, Melzack thought iË possible that the acupuncture

sËinulatfon affects the brainstem. rn turn, the descending

l-mpul-ses of the brainstem lnhtb lt f urther upward

transmission of frnpulses. The importance of the brainstem Ln

pain mechanisms ls evidenced by Melzaclçr s reDorts of

fLndings that dfrect stLmulatfon of discrete part,s of the

brainstem may result in analgesia over extensíve areas of

the body. The pol{er of lleLzackt s theory of acupuncture ls
that lt is consis tenÈ with a r¿elL-developed and supported

theory of pafn mechanisms.

hrhile ìlelzack ( f 9 73a) noted. that sugges tion does

accourit for some of the acupuncture effect, others

(Chtsholm, 1972; Kroger, L972, 19733 Maclntosh, Ig73) have

assigned suggestion a much larger role. rt rernains Ëhe task

of those who hold other vfeç¡s to discount the suggesÈion

theory. Therefore, researchers must devise experimental

manipulations to determine the role of suggestion 1n any

acupuncture effect. Furthermore, there must be some tray of

determining whether any changes which follov¡ acupuncture are

the resul-t of spontaneous remÍssions or al-terations 1n the

t2



df.sease Drocess that would occur even 1n Èhe absence of
acuPuncture treaËment" These important experimental controls

unfortunaËe1y are not often seen in the l-iterature on

acupun ct ure .

Cllnical Studies of Acupuncture

The data presented by Mann (1973) came from hts onn

records and also from records of oÊhers. There are basLc and

slgnlficanÈ faults wfÈh all of the data for there fs no

evldence of the use of a control group to ËesÈ spontaneous

remissfon and no lndlcatíon ËhaË a placebo was employed to

test the effects of suggestion. Therefore, where success

followlng acununcture !Ías observed, exact statements

concerning the reason for Ëhose changes cannot be made.

The outcomes following acufiuncture rrere generally

classifled as curecl , Ímproved, or faflure. Lackl-nq are

operaËÍonal definitions of those cl-ass names lndicatlng

precisely in r¡hat way they dtffer and how asslþnrnent of

patf.ents to Èhese groups was accomplished. Furthermore, the

re cords are s o Lncomple te that there is not enough

fnformatlon Ëo determfne the degree of patient selecÈion

bfas present. There is no doubt that this r{as a select group

of patfenÈs for, fn the French .gecords Mann presented, the

patlents had all- falled to ímprove after conventional

13



medical procedures . However, tË Ís not knor¡n I f there r,¡as en

addiËional selection Drocess by Ëhe acupuncturLst. Even fn
the absence of oËher methodologlcal problems, Ít would be

vlrtually inpossible to draw conclusions frorn lfannts data
because the number of patients in most disease groups rras

very small-, of t,en fe¡¡er than three.

The French data contained an frnpressrve lr.sË of
diseases that could be ,rcuredtr by acupuncture inclucling the
probl-em called bad at rnathenatics whfch presumably would
usually be treated. bv professionals ottrer than nnedical

doctors but for whfch the French acupuncturísts obtafned a

Lo0"Á success f ul cure among f our f ndividuals . s ome of the
dlseases cured r^¡ere among Ëhose for which psychologlcal
factors are often irnplicaÈed like asthrna, paroxvsnal
taehycarclla, gastrfc urcers, chronfc vomiting r oervous

hypertension, excessíve sleepfness, and insomnia.

The canÈonese s tatist.Ícs Mann reported were 'taken f rom

a chl,nese j ournal and concerned 49 paËients wiËh

appendiciÈls, treat.ed by acupuncture and for whom rgood

resultsrr were obtained. There was no indication wheËher or

noÈ some of these patienËs had appendectomies but the
lnference seerned to be that the¡r were treated and cured by

i t s eems Doss ible that thlsacupuncture al_one. Howevor r

r4
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represents a sel-ect group of patf.ents for r.rhom synptoms

r¿ou1d have disappeared even wl-thout acupuncture, surgery, or
any other treatment.

Mannrs (1973) persistent use of the ¡¡ord cure r_n

reference Èo the effects obtained from acupuncture should be

crlticLzed. cure has Ínrplied complete resoLuÈion of the
pathology. Many of the disease processes, as mentioned by

Mann have known no cure by any traditional r¿estern medical
approach and it r.¡ouLd be odd lf acupuncÈure could t,curerf not
one but many these diseases. I t appears that Mann

frequently used the word cure erroneously r^rhere synptomatl_c

treatnent would have been nore appropriate. rn Ëhe chinese

language, unlf.ke English, there is no dis tinctf on beÈrr¡een

the ¡^¡ords treat and cure (s. c. Man, personal communÍcaËion,

1975) . (uan (2)) .

The recent liËerature on acupuncture reveals a number

of clinl-ca1 studíes about the effects of "grpuncture on

differenË disease processes. For example, Kaslow and

Lor¡enschuss (1974) used surface electrod,e stinulation of all
acupuncture-points on Ëhe outer ear Ëo determine the effect
of acupuncture on seven patíents with hearing loss. The

:patients gave subJectlve reports on hearing changes andr also
listened to Ëhe experfmenterts waËch ancl reported if 

i 
the

i: r: l:tÌ ì
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tfcking could be heard. The exDerimenters concluded that

acupuncture lras effecËive in restoring hearÍng abflity. A

sinilar study on sensori-neural deafness ln 10 patlents was

completed by Peng ( r9 7 3) . If hf.le penq gavä pret reatment

audiograms to all patienÈs, hfs report of an 8o7" success

rate !,ras based completely on subJective estimates of hearlng

abtllties. Kao, Baker, Leung, Sllppen, and Ampolsakdt (f973)

did pre- and post-treatment audíograms on five patients

treated by acuDuncture. while Lt was concluded that hearing

had Lmproved, (no s Ëatis tical analvsis rras Ðresentecl) Èhfs

rras tempered by the cautLon that the results could have been

caused. by Ëhe suggesËion associaÈed with acupuncÈure rather

than the acupuncture 1tself.

Other researchers (Marcus & Goldenberg, 197 4i

Rint,elmann , Oyer, Forb ord, & Florvers , 197 4) have pointed to

the lack of experimenËal conËro1 in Þearing studles like

that of Kaslov¡ and Lowenschuss (1974) and Peng (1973) where

no control or placebo groups r,rere emploved, no experimental

bltnd r.ras used, and measurement methods r,rere often

inadequate. Hor¡ever, there ls little to recommend thelr own

st,udies. Marcus and Gold.enberg (Ig74) conducted a single

case study of a man r¡ith hearing loss. AudiomeÈric tests

!Íere completed before ancl after acupuncture and no change
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!¡as found. Another sÈudy (Rfntelmann, êt al, 1974) also used

the case history destgn for a single patient and obtained

results similar to those of Marcus and Goldenberg (lg74r.

other than that more appropriate tesËlng methods ïrere used,

both of thes tudfes are guiltv of poor experLmental

control, for there Brere no control and placebo treatment
phases and no experimental blind. rn vier¡ of Ëhe failure of
both groups of researchers to demonstraËe correct use of a

single organism experimental desígn, the conclusions of

these studies are no l-ess tenuous than the earlier studies.

Tabarka and cupalova (1973) reporte<1 a srrbstanÈia1

decrease Ln bedwetting for chlldren treaËed with

acupuncture. The 29 children were given 30 acuDuncture

treatments and occurrences of enuresLs recorded. About 627.

of the chíl-dren had 50 to Loo7" improvement in the number of

episodes of enuresis. Once agaín there was a lack of

essential experimental control 1n thís sÈudy 'where no

control, no placebo, and no experimental bllnd \rere Lncluded

f n the experimental cl es ign.

Another disease process for whlch acupuncture had been

used was

( Rous Ëan , 19

slngle case

for cerebral vascular accfclents or sürokes

74; Ng & Llu, L974). Ng and Liu reporred a

of a left cerebral vascular accident r.lhere,
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fo11owíng acupuncture, the patienÈ was able to ryalk and talk
and blood pressure dropped to a more normal range. They

fndicat,ed rhaÈ they had treated a total of 23 patÍents r.rLth

cerebral vascul-ar accidents and had a looz success rate.
IIowever, this data r,ras not furÈher reporÈed. RousËan (Lg74)

reported anoËher case of stroke rslth a response to
acupuncture. Again, the case history method of study as used

by these researchers had lttÈle to recommend ft.
Kobos (r973) belfeved Èhat acuDuncÈure lmproved halr

grorvth and so used the technLque rvith apÞarent success for
baldness. KaJos (1973a) treated fíftv-one patfents for
alLergfc rhinitis and dlsaopearance of the disease. occurred

for 4014, while another 501l of Ëhe patients had a reducËÍon

in the number of attaclcs. Bergsmann and Bischko (lgl3)

at tempÈed to reduce pulse rate and increase peddling
performance with acupuncture. The subjects had a

pre-acupuncture trial rvhere pulse was counted and 'oeddling

was done and a day later, fmnedÍately after acupuncture, a

second trial r,ras conducted. The anticioated changes in pulse
and peddlÍng !¡ere found and were concluded to be the result
of the acupuncture. Hor.rever, because of the design, Ít Ís
not clear whether these changes might be the result of
suggestion or of increased farníliarlty wiÈh the procedure
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and equipDent.

\,Ien and Cheune ( 1973a) utf lized acupuncture f or drug

addicÈf on ¡vhere the 40 sub -jects in the s tudy had a duration
of addiction that ranged from three to 58 years. hlen and

cheung reported thaÈ about 15 minuËes af-ter acupuncture, the
wfthcLrar¡a1 synptoms of the subjects began to dlsappear.

LaËer resulÈs showed Ëhat addfctfon had been overcome for 39

of the subjects. TnenÈy-tT{o of these subJects had no trace
of drugs on urine tesËing r^rhile the remafnLng subjects dtd

noË have the urine tests done. sainsbury (L974) also related
the case of one fe¡nale heroin ad<1 ict r¿here rrithdrawal

symptoms disappeared after 15 minutes of acuDunctutre.

The analgesic effects of acupuncture for pafn has been

vrfdely investigated by the case study aoproach. one area of

study is nerve paln such as in trigemlnal neural Eía,
sciatica, and cervical pain. I^Iith trigerninal neuralgLa,

there fs facÍal- pain rvhich is caused by disease of the fifth
cranfal nerve. Several researchers have refiorted successful

atternpts at a1l-eviating the pain of the disease through

acupuncture (Gresser, 1973; I^Ien & Cheung, lgl3b; KaJ dos,

1973b; Peng, Omura, Cheng, & Blancaro, Lg74). Gresser used

an innovative technique of acupuncture where a permanent

needle was put ín aÈ the aÍrpropriate site allor,ring the

l'-i. ,:
i:r::'l'
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patient, by applying pressure to

acupuncture whenever pain rJas present.

the síte, haveËo

EffectLve acupuncture analgesia has been reported for
1o¡ver back paÍn (Leung, Lg73; KaJdos, 1973c:' Dudukgian,

1973; Kirn & Yount, L974a), paln fron cervical spinal dlsease
(t<a3dos, L973d), rorticollis or wry neck (Ka.jdos, 1973e),

gastric ulcer pain (srrrfman, 1973) , delivery by caesarian

section (fakizaki, Tany, Ishfzul.-a, & Kimura, lg73), mLgraine

headaches (rt¡n & YounÈ , L974b) and various other paln

syndromes (Leungr'Fan, & sechzer, 1974; catton E Kirn, 1975).

I,Ilth paín experimentally induced bv electrlcal

stimulation of tooth pulp, fË was found that analgesfa for
thls pain occurred r,rhen acupuncture was adminístered

(Anderson, Ericson, Holmgren, & LindqufsË, Lg73). One group

of. subjecËs had needle acupuncture r¿hile Ëhe oÈher had skin
surface electrode s tímulatíon. The researchers reported.,

r¡ithout the aLd of s taËÍstícs , that both groups had

fncreases in paln threshol-d but Èhat there r¿as no difference

for Ëhe size of the increase.

llhile these many cllnical studies are suggestlve of

the possibilfty that acupuncture may be an eff_ective

treatment f or a variety of <lísease slrnd¡6mes, it is clear

that they all suffer serious methodological- errors. These

L;..,
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met,hodologica1 errors make iÈ impossible to conclude that

acupuncture alone was responsibl-e for the posiËLve results

ob tained by researchers. Experf rnental controls particularf. 1y

for placebo and suggestion, spontaneous remissíon, and

patf.ent and doctor expectancy effects are essenÈLal to anv

sound conelusions 1n thfs research area. This argument can

of course be used for negatlve findlngs as well. The reDort

of I{a11is, Shnider, Palahniuk, and Spivey (1974) of lirtle

or no an.algeslc effects from acupuncture for labour pain

couLd r,rell have been produced by sugges tion conveyed to the

paÈient that acupuncture would not worlc.

ExperimenËal Studies of Acupuncture

Studies of Non-pain States

A serÍes of experiments by ElsenberB ¡ Taub, and

DiCarlo (lg7 4) at tempted to correcË the methodological

errors of cllnÍcal studies concernf.ng acupuncture and

deafness. The first study reported was a piloË study in

which f our patients rrere treated, two wiËh needLes f.n the

correcË acupuncture poinËs and. tr¡o with needles ln l-ncorrect

sltes (placebo controls). The audLologist r.rlas bllnd r¡lth

respect to the treatmenÈ condition¡ providing an addiËlona1

control over experimenter bias. The researchers found that

2T
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one patient. !rfth correct. acupuncture had fmproved audfograms

r¡hile the other dtd noË. Both patients in the placebo

conditÍon showed no improvement on the audiograrns. IIowever,

when subseqr¡ently given correcÈ acupuncture both control
patients showed improved audiometrfc perforrnance. rn a

second experlment the methodology was the satre exceDt the

paËients !Íere informed that a placebo Íras bef.ng used and

thaË they could receive either a placebo qr correcË

acupuncture. No difference was found for pre- and

post.-Ëreatment audiol-ogic sËudies for either acupuncture or

placebo groups.

The researchers Ínterpreted the results as

demons trating that motivational f actors r¡rere responstble f or

the differences in resul-ts betr,reen the pilot and seconcl

studv. They believed that the patients of the pllot study

who had no knowledge that .a placeb o was used, r¡¡ere more

hlghly mot,fvated than the patíents r,rho kner.r about Èhe

placebo.

A thf rd s tudy was at terlpted in order to Ëes È the

effecËs of differenÈ motÍvational levels. There rras no

problern encountered in obtainíng nerrr paÈienËs rvho r,lere

highly notlvaÈed to receive acupuncture. However, the only

low notivation patÍents that could be found were those who
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had been involved wrth the second study and they were so

poorly motlvated that they declined to partlcLpaÈe in
another acupuncËure s tudy. As an arternative, the
researchers contacted Èhe patients of the oilot sÈudy, ,rd
dld f ollow-up audiologic s tudíes. Af terr,¡ards, the patients
were told that the results of the previous studies had been

negative but that they would receive an addíÈiona1 series of
acuPuncture treaËments. In contradÍstinctlon to the results
of the first acupuncture treat,ments, these patients had no

audiological improvements after Èhe second set of
acupuncture treatments. The conclusion offered was that the
posftive results of the pfloÈ study ïrere the result of
suggestion of lmprovement, a suggestlon whlch was not
presenË Ín the second or final studl.es.

Kub Ls ta and Cucera (I973) inves tigatecl whether
acupuncture coul-d be used to shorten the tínne of labour in
pregnancy. ÂcupuncËure rías adrninlsËered once pur r".t f or
three weeks before labour for 38 t¡omen. The Èlme of theír
labour r,ras compared to thaË of other rvornen r¡ho delf.vered at
about the same tlme. A statistical-lv signíficant difference
between the two groups rras reported but the statfstical
procedures used were not given. A second. study (Kubista &

Kucera, Lg74) used the same experimental deslgn for 60 women

!:-:'
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and obtained the same resulÈs. AlÈhough there r{ere control
groups in both studies, there was no lndicatlon how the
paËients !ûere selected and how they were assigned to the two

groups. rnclusion of a placebo t.reatment and experimental

blind in both sËudies vrould have made it seem more likely
thaË Ëhe shortening o n ]-abour vras the resulË of the
acupuncture and not some ot,her factor.

caLehr ( 19 73) , ín examl-ning as thraâti cs and acupuncture

used a no treatrnent control group for comparison purposes.

Nothlng r,7as saí<1 about method of asslgnmenÈ (random or

sel-ecÈive) of patients to the control and treatment groups.

Different treatment formulae rsere used for. different
patienËs accordfng to their needs as determined bv the

acupuncturíst. The concl-usfon was Èhat the post-treatmenÈ

asËhrnatfc st,aÈus of. the acupunctured group was better Èhan

the control group. calehr believecl that the difference
betr¡een Ëhe groups was caused by the acupuncture, but
qrl.Èhout placeb o cont ro1- , r¡ithout random ass ígnmenË to
groupsr and r¡fËhout an experímentaL bl-ind, such a statement

could not be made.

The study of Ionescu-TirgovisËe (

control- of bLood pressure. He adminístered

drug whích causes an increase ln blood

197 3) concerned

angiotens iri, a

Pressure, ì and
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measured the blood pressure of 30 subjects. For a select
group of those ten subjects ¡sho had Èhe smal-lest fncrease Ln

blood pressure afÈer angioËensin, he performed acupuncture
using a formula to cause a hypotensf.ve effecÈ. The other zo

subJects rÍere given a second drug, delta cortisone. A

comparison of the trvo groups d.emons trated a hypotensive
effect for Èhe acupuncture group and a hypertensive effecË
for the del-ta cortisone grouD. However, it rvas not clear
r¡hether these could be considered valid comparLsons nor r,üas

Èhe purpose of usfng the delta cortisone c1ear. Furthermore,

the essential experimenËal controls over placebo and

expecÈancy ef fects r¡rere lacking. rn adclition, Èhe.method of
selection of the subjects for the tlro groups may have been

acconnp!-Íshed Ln such a Ìray as .to b ías the resul-ts ln f avour
of the hypothesfs.

TheÍrnan (L974) used a sf.ngle-subJect desl.gn to
determine the effects of acupuncture on cardiai clisease

symptoms of tachycardia, palpitaËíons, chesÈ pressure, and.

lrregular heart rate. He obt,ained d.ata about these symptoms

over tr,ro ¡¡eek periods f or each successive treatment of : a

b as e1lne period, s tandard medical Èreatment , sham

acupuncture v¡here blunt needles were pressed on the sites,
and needle acupuncture with manual rotat. lon of the needres.
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rt \üas not stated wheËher or not the patienÈ knew about the

sham treatmenË and the experimenter r¡ho co1lecËed the data

was not bltnd wfth respect Ëo the experimental sessfons. The

patient had tachycardfa for the fírst six weeks of the study

and a norma!- heart rate for the last Ëwo, that ls, afËer

correct acupuncture. Data on the other symptoms f¿as

subjectÍve and was found to lncti.cate a reducËfon in svmptoms

after the first tÌro r¡eeks of the study. Apparentry,

ÈreatmenÈ of any kind resulted in a reducËion of any

symptoms other than tachycar<lia. TachycardLa dtsappeared

only with correct acupuncture.

I.Ilth only one sequence of presentatlons of the four
treatmenËs there is no v¡ay to deËermine thaÈ the tachycardia

vrould not have disappeared afËer Ëhe sixth r¿eek regar<l less

or. the type of treatment given at that tine. rn order to

concl-ud.e Èhat acupuncture reduced heart raËe, it ryould be

necessary to demons trate ËermlnaÈion of tachycar'dia r.¡ith

acupuncture given

treaEnents.

âny possible sequence of the four

Studies of Pain Svndromes

| :..: l

I'los t

effecË of

of the experimental studies have

acupuncture on varíous pain

consirlered Èhe

syndromes. For

i _r:.j

,:.:1

26



example , Gunsbe rge r (L97 3) evaluated Ëhe e ffect of
acupuncture on sore throats. unr,¡isely he assigned to the

control group all patÍents who had refused acupuncture

ÈreatmenË. Such a maneuver permlts the charge that the
cont ro1 group represented a group characteris tically
dif f erent from Ëhe others. patf.ents in a second €¡roup were

told that they nere having acupuncture but lnstead had

vaserine rubbed on the acupuncture pof.nts. A third group

recefved correct, acupuncÈure at t\ro sltes and a fourth group

received correct acupuncture at only one s ite. rn one to t!,ro

days follor,rfng treatment there was a reductLon Ín pain for
approximately 307 of the sha¡n acupuncture and the control
group patient,s. rn the correct acupuncËure group havfng one

slte s timulaËed, Ëhere r,¡as red.uction ln paf n f or 4oz of
patíents. 0f the patients who had had acupuncture to t$ro

sftes, 90"Å had less pain.

Because there is no reas Ëo believe that the

different resul-Ès for

fference in results for

patients rvould have an expectation

dffferent nunbers of neerl les, the

the thfrd and fourth groups

more to acupuncture than su

fs still the chance fn this

presented a subtl_e bias to

has suggested that Ëhere may be

ggestion alone. Of course, there

s Èudv that the exDerímenters

Èheir patients. Such a criticism

on

of

dt
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could have been avoided wlth use of an experi¡nenter b1ind.

Painful phanËom lirnbs in 15 amputee r^7ar veterans r,ras

the sub ject of a s tudy by Rarnsay, Man , and lf clntyre ( l) ln

which a separate-sampl-e preËest-pnstest design was empl-oyed.

The veterans were randomly assigned to eiËher a control or

an acupuncture treatment group. The control grouD subJecÈs

rüere questloned abouÈ their phantom pains of the three days

prior Ëo the interviev¡. As all subJects had Èo be treated,

the control group rrras given acuÞuncÈure following the

interview; hor+ever, the results of the tïeatmenÈ were noÈ of

1nËerest at that tíme and no questions about paln were

asked. The experimental group were fírst treaÉed by one

experiment,er and Ëhen intervf.ewed a weel¡. later by a second

experimenËer rrho again asked ques tlons about frequency,

duratÍon, and intenslËy of paín for the three days orior to

the intervlew. on the basls of changes in frequencJ¡,

duratíon, and intensf ty, the reducÊion in paLn for the

experimenËal group !râs found Ëo be significant and the

effectiveness of the treatment was mainËal-ned over a four

month fol1or¡-up. The authors indicated thaË paín üras

dLmÍníshed foLlowlng acuÞuncture but noted that, in the

absence of an êxperimenter blind and placebo control, the

cause of the change in pain coulcl noË be specified. They
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recommended further study using arrproÐrLate experfrnental

cont ro ls .

In another s tud], (t-tan & B aÍagar, l9 7 3a) 40 normal

subjecÈs who vrere prevented from observing Èhe procedure

ltere given correct acupuncËure for one randomly selected

knee and ecupuncLure at fncorrecÈ sltes on the other lcnee.

There was no s t-imulaEÍon of the needles during the entire 60

second period that the need. les T^rere in prace. cutaneous

sensftlvlty to paÍn by pin príck and to vLbration, Ëouch,

warrnth, and cold r¡¡ere tes ted at f ive minute LnÈerval_s

following needle removal-. A reduction in pain sensÍËivity
T,tas found fn 92.57" of subJects for the knee r¿hich had

correcÈ acupuneture and thls sensÍtivity lasted about z0

minutes. There was essentíally no change for the other
cutaneous sensatfons fn the correctly treated knee. For the
incorrect knee, there was pain reduction in only sz of
sub jects . The con clus ion \ras that acupunctu're, us ing

ËradíËLonal siÈes r procluced a temporary analgesia. HoTrever,

ft should be noted that the urethocls of presentinq the

stimulí l-acked control for there \ras no Ì¡ay to ensure Èhat

all subJects received Èhe same amount of stfrnulation. There

vÍas also no indi.cation theÈ an experimenËer bltnd Ì{as use.d

Ëo guard against differential cutaneous stimuration and
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also, of course, to

cerËain responses.

prevent, b ías fng the subJecËs torvard

A second study by lfan and Baragar (1973b) Ínvestfgated

Èhe role of suggesËion ín acupuncture. AgaÍn 40 normal

subjects were assfgned to one of four groups: one group

recefved correct, acupuncture for 60 seconds, a second grouP

recel.ved 60 second.s of acupuncture aË an incorrect slte t a

Èhird group received only skin cleansing as a placebo, and

the f ourth group !üas a no treatmenË conÈrol group. Pal-n

sensftivlty \,ras determined by running a pfnrvheel over the

necks and upper backs of aLl subjects at ffve mínute

intervals. The study enploye<1 an experimenter blfnd because

the experinenter doing cuËaneous testLng r.üas naLve wlth

respect to the Ëype of treatnent thaË subjects had been

gíven.

The degree of change in sensitivity rtas rated for each

subject at each five minute Ínterval. There r'üere nö changes

1n sensftivity for the untreated control and sham groups

rvhile minimal changes occurred for the grouP receiving

incorrect acupuncture and mlnimal to moderate chánges for

the correct acupuncture treatmenÈ group. No s tatistLcal

analysis !¡as reported so that it couLd not be determined

whether there v¡as a significanË difference betr¿een the

t: t:
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correct and placebo acupuncture groups. Man and Baragar
concluded that their study ruled out suggesÈion as the cause

of acupuncËure analgesLa. However, ln Èhe tabl_ed data
appearÍng fn Èhe arÈf cl-e, there rvas very If ttle dtf f erence
ln pain for correct and incorrect acupuncËure groups during
the last four recording trials. rn addltion, there eppeared

Ëo be only a snall dtfference on the second and third
trials, a dif ference un1Íkely Èo have been sÈâËLstf call_y

re 1i ab le

I'dhile 1t f s possible that a di f ferent scare of
neasurement fot pain (partÍcu1arily one that covered a r¡Lder
range) and also a different method of producing Þaln rnighË

have given more positive results, thls study bv uan and

Baragar (1973b) could easfly be interrrreted in a different
manner. That is, it could be suggested that the lack of a

substantial difference bet$reen the incorrect and correct
acupuncËure groups indlcaËed, 1n the first piace, that
acupuncture functions as a placebo ff the incorrecÈ s.fte fs
thoughË of as a placebo site r oËr sêcond1y, that site of
needle insertlon is frrelevant if the use of an incorrect
site is thought of as t.rue acupuncture.

A 1aËer study by Man and Baragar (1g74) consfdered
acupuncture for a c1ínícal pain syndrome. Trrrenty patients
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with bí1ateral knee pain of rheumaËoid arthrítis r.rere

randomly assigned to one of two grouDs. Ai-l- subJects had one

randoml-y sel-ected knee treated wiËh a steroid injection. For

one group, the second knee was Ëreated by acupuncËure at the
correct site, vrhile for the other group, the second. knee was

treated with a placebo acupuncture, r¡here need.les r^rere

Lnserted at incorrect sftes. The Ëechnique of. this sËudy

dfffers frorn the earlier ones (llan & Baragarr 1973a, 1973b)

in Ër^ro h?ays. r'irst, the needles qrere lefË inserted f or the
rnuch longer perf.od of l5 minutes. second, electrLcal
stimulatíon of the needl-es ¡¿as used.

The patients gave ratr.ngs of their oar.n to a

Èechnícian rvho rvas blind concerning the type of treatnent
gÍven. Rat4ngs rrere ob taínecl over a f our monÈh period of
time using the same scale as the earlier studv ({an &

Baragar, .'1973b). Agalnr ro statlstical evaluation vras

presenÈed and the data l.re re given in a tabul-ar f ordr s imilar
to earlier studies. The dffferences betrveen the acuDunctured

knees of the tr¡¡o groups rüere much more pronounced. There was

essentially no change ln pain for those subjecËs who had

placebo acupuncture rshile mos t subjecËs of the correct
acupuncture group had a moderaÈe reducÈlon in pafn which
lasted for tvro months.
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1

The authors concluded that Ëhe acupuncture procedure,

rather than sugÍlestfon, caused the paÍn reducEÍon. I^rfËh Ëhe

better quallty of methodology of this study, such a

conclusion mayr ln fact, be warranted. Further support for
thaË conclusfon came from a study by Anderson, Jamieson, and

Man (Lg74) abouË the effects of acupuncËure on hand paLn

caused by ímmersion Ln ice-water. Thirty female subJects

rùere randomly df vlded int o three groups r¡here one group

receÍved acupuncture r,rith electrfcal stimulation for l5

urlnuÈes, a second group received the same treatment except

that the needles were Ín the incorrecË sfÈe, and Èhe third
group had onLy alcohol s¡¿abs rubbed over the sites. These

LasÈ tr{ro groups were considered to be pLacebo groups. There

rtas no preËreatment measurement of pain buË instead there

were tl'ro post-treatment pain tríals rrhere, fot each trial,

the subJecËs rated their pain every ten seconds for 60

seconds for Èhe hand whích was treated. The experimenter r.rho

measured oain sensitfvity dÍd not know the manner ín whlch

the subJects had been treated and because the subjects had

been blind folded during treatment, the experiment had a

double-b1ind procedure. subjects reported not knowing what

Èreatment had been given to them. i
ì

For both Èrlals, the pain ratings of the treated hands
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of the two placebo groups !¡ere not significantly d,lfferent.
Ilorseverr the paín .raËings of Ëhe acupuncture group Ìrrere

sígníficantly lor¡er Ëhan both placebo groups. rt shouLd also

be noted that subJects had rated the pain of pin prick
applfed to the treared hand just before the first trial of
ice ¡vaÈer st,i¡nulation. ConÈrary to the results obËained r¡íth
ice water stinulat,ign, no slgníficant differences betrveen

groups were f ound to pin prick. This shoul_d serve as a

cauÈLon f or anyone s el-e cting pin nri ck as a metho d of
testing pafn sensit,ivity.

Dfstal and Local ¡l.cupuncture for pain

lfann ( 19 73) found 1t necessary to develop two theories
about acupuncture ín order Èo account for tr,ro different
ef fects. One of these (segrnental ref 1ex theory) rras the

effecË on nearby síËes by acupuncture. For example,

stimulation of acupuncture points at Èhe hand as f.n the

Anderson , Jamieson r âod Man (L97 4) s tudy r¡ou1d cause

analgesia of the hand. Thts is l_oca1 acupuncture.

The second acupuncture effect for r¡hÍch lfann developed

a Ëheory (tntersegmental reflex theory) TÂras distal
acupuncture where stirnulation of sone acupuncture points

could be expected to affect a df.stant síte. An example would
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be stimulatfon of the pinna of the ear to produce some

desired effect Ín the foot,, AnoÈher technique, one whlch
combines dlstal and 1ocal acupuncture, has been considered

to have the greatest power of the three (Mann, L973; s. c.

Man, Dersonal communfcatLon, 1974)). At the Dong-Aou

sanaÈorium in china (1,974) very Llttle dffference nas noted

for the effectiveness of the three techniques. The rate of
success observe<1 was: 992 for local acuDuncture, 957" for
distal acupuncture, and Loo?" on three cases for combined

local--distal acupuncture. The data

represenËed clinical observations rath

experlment.al nanipulation.

of

er

Èhis research groug

Èhan the results of

Examination of distal acupuncture alone has been the

concern of ot,her researchers (Leung & Spoerel, 1974; Chun &

IIeather, 1974). The acupuncËure. poLnts for distal sÍtes of
the head, hand, fooÈ, and ear have been mapoed but the ear

r r.lhfch has'come from

some studies (Leung & spoerel-, L974; chun & Heather, lg74)

fs noÈ very reliab le as no experimental controls rrere

employed. Both studies used patients with chroníc oaf.n

syndromes of many different types.

Leung ancl spoerel (r974) presented informaÈion about

27 cases rshere disËa1 acupuncture h'ad been used. The needles
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!ùere inserted 1n the pinna of the ear for 30 minutes with no

elecËrfcal stimuration. rmmediate reduction in pafn was

f ound f or 25 of the pat,f ents. Arthough the conclusr.on was

that d.Ístar acupuncture was effectlve, this clfnicar study
dtd not have the necessary exDerimental controls to
determine whether such a finding rvas due to acupuncture or
to a placebo or suggestion effect. chun and Heatherrs (1g74,

46 patÍents reported on the suceess of distal acupuncture of
the ear by sliin surf ace electrical s timulation. Rel_lef of
chronic pain was good or excel-Lent in only 5or. of the
patients. once agafn there vrere no experimenËal controls ín
thls study

Ramsay, Man, and Mcrntyre (z) rooked at the effect of
distal acupuncture on paln in the right knees of 30 normal

and healthy fe¡nale subJects. By random ass ignment , the

subJect,s v¡ere placed f n one of three groups (acupuncture,
placebo, or controJ-). The subjects of the three treatment
groups ürere treated alike except that no treatment çras gfven

to the control subJects r¿ho jusË remainerl ín the laboratory
rvith the second. experimenter for an apDropriate length of
time. The acupuncture group sub-Jects, had a fenestraÈed

drape placed over their heads in â manner to expose only
Ëheir 1ef È ears. The needles r.rere inserted and electrlcally

:-t:

L,: ",
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stfmulated f or five minutes. The placebo subJects r,rere

sinilarily draped but only had an alcohol swab rubbed over
the left ear. A1r- subjects had been pÌepared in a manner
whlch would lead them to expect the acupuncture Drocedure to
be pain-f ree. So iË is unt ikel:¡ that they anÈicipated a pln
prick to occur af ter the al-cohol srvab sensations. Though the
control subJect,s knew they r,zere not being treaËed, the
placebo and acupuncture subjects rrere unaqTare of the
dlf ferences f n treatment f or Ëhe tr"ro groups. paln Ëhresholds
to e1e ct ri cal s timulat ion r^rere dete rnine d on ce be f ore the
treatment sessíon and once more five minutes after the
treatment. .

on the basrs of chfnese theory, the experlmenters
expected that, for acupuncture of the left ear, there would
be analgesía f or the right knee. rlowever, boÈh knees lrere
tesËed on the chance that chinese theory rníght be in erËor.

AnalysÍs faired to shor¿ any sígnificant differences
among the groups for right or left knee. rn attempting to
account, for the failure to find a distal acupuncture effect,
the experimenters suggested Ëhat their technique might have

been at fault. one possible fault was that a five minute
period of needle ínsertion and stímulatlon rnight have been

too brief. Another was that the effect occurred but was so
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transient that it T{as gone by

testing session rvas commenced.

the time the second pafn

The experimenters resolved to correct the problems of
Èhe study and so designed a seconcr experiment (3) on the

analgesic effecËs of acupuncture for the elbow as well as

the knee. TwenËy-four normal nale and female subjects were

pald a nominal sum for partÍclpaÈfng in the study. Eight of

those subjects formed the control group rvho received

everythf.ng except the treatnrent, The rennainlng l6 sub jects

rtere randomly assigned to one of four treaÈnenÈ groups: left
el-bor,r, right elbow, 1ef È knee ¡ or right knee. once again, it
qlas assumed that Ëreatment of one ear produced an effecË fn
Ëhe cont,ralateral l-Ímb. Furthermore, dlstal acupuncture

treatment for Èhe eLbor,¡ would not have any effect on the

knees, and conversel-y, treatment f or the knees rrould not

alter pain sensitivfty of the elborvs. Because subjects r,rere

unar.tare of this rel aËlon r any pain recluctf on in 'the knees

where the.iboros had been treaÈed, or any effect in the

elbows where the knees nere treated., r¡ould be considered a

p1-acebo ef fect. Therefore, t,he 16 sub jecÈs in the treatmenÈ

group receíved both acupuncture and a placebo ryhile the

control- subjects rrere untreaÈed.

Pain thresholds to radÍant heat vrere obtained for each
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subJect.' aË both elbows and both knees. There were three
sessf'ons occurrfng at l5 minute intervals durr.ng v¡hich
thresholds were measured. one sessfon occurred before and

t'ro during the Èreatment. Each session consisted of two
trf al-s separated by ff ve ninutes, so that Ín toËa1-, pain
Èhresholds r^rere measured six tinoes per subject. After the
firsË session, Ëhe needles were rnserÈed and erectrical
sËimulation commenced and mafnÈained during the second and
third sesslons lasting a toËal of 3C mínutes.

one II recorded the thresrrord rqeasures and a second
experimenter administered acupuncture. The first
experimenter hras blfnd rvlth respect to the treatrnent glven
the subjects. Although the experimenter \fas 1n the
laboratory durrng the acupuncture, Èhe subjects heacrs were
hidden by a drape and the experimenter couL¿ not rletermf-ne
if needles !¡ere or trere not inserted.

rn the anal-rrsís, the group x session inÊero"tio' was

significanË for the rcnee but not for the elbow. The par.n

threshold ín the lcnees for the cont.rol group decreased. over
sessions rahí1e the threshol-d for the pLacebo group increased
over sessíons. r,Ihat !,ras mosÈ interestíng was that thresholds

I.did not change f or the acupuncture group. r.or Ëhe elbow
there rüere sirnilar Íncreases Ín the paf.n thresholds forlall

'
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groups across sess ions . PredícËlons of an

Èhreshold for the acupuncture group conpared

t,Tro groups were not supported.

Beeause a second experiment had faÍIed

significant distal acupuncture effect, the

r,tefe tenpted to conclude thaË there rvas no

increased paln

to the other

to tndicaÈe a

experimenters

pain reductlon

associated with clisÊal acupuncture. However, they suggested

that firsÈ dtstal acupuncture should be studf.ed in people

rvho have pain syndromes because experimentally Índucecl pain

is unlÍkely to simulaËe a cllnical pain.

Thg Present Research

The purpose of the presenü investigatLon ls, Ín patt,

to carry out the recommendations of Èhe Ramsay, Man, and

Mclntyre (3) study. DistaI acupuncture had been found

ineffectLve in reLíevlng experÍmental lain of electric shock

and radianË heat (Rarnsay, êt aL, (2) , (3) ). Hoiever, the

same results mígh t noË be f ound wf th clinical- paf.n sr¡ndromes

because of the dffferences in experlrnental and clÍnl-cal

pain. For fnsËance, the duratlon and fntensLËy of

experimental paln are limf.ted by experl_mental ethical

consf deratl-ons, whereas Ëhere are no such linits rvlÈh pafn

syndromes. As r^rel1, sub jects volunteer f or exoerimental paf.n
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while t'here rarely Ís any choice Ín the matter of clfnLcal
paln. Furthermore, the irnplications of pain are likely to be

quLte different for experimental and clfnlcal paf_n. sub-jects

rnay believe thaÈ experimenters wil-1 not cause any harm

duríng the experirnent rvhile clinÍcal pain may be a sfgn of a

11fe threatening situation. For t.hese reasonsr êxperimental
paLn may not simulate clínical paln and dístal acuDuncture

may gLve different results for cl_inlcal rraLn. '

A second purpose of the present research Ís to extend

investigatlons to Êechniques other than disËa1 acupuncture

alone for, accordíng to chinese theory (s. c. Man, personal

communfcatLon , lg74) , there are dífferences fn .degree of
effecË for the dífferent technisues. As there have been no

adequate investigatLons of the three technfques, the present

research proposes to examlne dlstal, localr âñd conobfned

dis ta1-1ocal acupuncture.

Because mos t of Ëhe data collected has 'priurarily

conce-rned the knee (Rarnsay, eÊ al, (z) , (3) ), ic seemed most

advantageous Ëo again consitler knee pain wíth the presenË

inves tÍgaÈion.

Experíment aL Hypotheses

Several hypoËheses Trere f ormulated:

i'

l::ì ' :. :.

;:ii.:,:
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1) It was suggesÈed that the degree of analgesLa rvould be

the same for the dfsÈa1 placebo and dlstal acupuncture

groups. .

2) I{owever, Ín the 1ocal and conbined groups, analgesf-a

woul-d be greater for acupuncture subjects than for placebo

subjects of eorresponding groups.

3) For lack of a distal- acupuncture,effect, it ruas exDected

that Ëhe 1ocal acupuncture ËreatmenË rrould be as great as

the comb fned acupun cÈure e ffe ct .

4) Given the occurrence of placebo effect, Èhen the

comblned placebo and local placebo effect should be greater

than the distal- placebo effect.

Me th od

Experfmental Design

The study ínvolved a mixed design r¡íth t\'¡o

betr¿een-subjects factors manipulated factoríal-Ly' and one

wlthin-subjects factor. The betr.reen-subjects factors rrel:e

acupuncËure technique at three levels (distal-, 1ocal, and

combined distal-1ocal), and Èype of treatmenË (acupuncÈure

or placebo) at Èno 1evels ylelding sfx independent groups.

The within-subject facËor was trials and all subjects hrere

tested seven Èirnes, trvice before acupuncture and f Lve times

j,:j::::

I

l

I

I

l

I
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after treaËment.

since data r¿as collected on frequency, duratfon, and,

fnüensÍty of paín¡ âs well as a combÍnatÍon of the three
used as a pain fndex, four paral1e1 analyses were

undertaken¡ onê for each of the paín measureso

Sub iects.

-

Advertísements Ìüere p1-aced ín the tv¡o maln !IÍnnÍpeg
neT,fspapers reguesting volunteers with knee pain Ëo undergo

acupuncture. Addítíonal1y one of the radlo stations conveyed,

the informatÍon whfch had appeared in Ëhe neqrspapers.

A1Ëhough many peopl-e volunteered, onry gL were .considered

suítable. The suitabí1ity eríËeria rüere defÍned as3 presence

of knee pain for a duratÍon of at least one month wfth a

frequency of no less than one occurrence of paÍn per week¡

age bet¡¿een 18 and 60 years; and no prior acupuncture

treaËments. rf the subJ ects met t,hese criteria they were

ínËerviewed and given a medicar examinatÍon to ensure that
acupuncture would not be a health risk and to confirm that
the subjecËs met the prel-iminary requirements. seven

subjects were el-ininated during the Ínterview and

examinatÍon leaving a total- of 84 sub j ects. These ürere

randomly assigned Ëo groups on tire basís of gender disease

i.,.:
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combinations where approxfmately

combÍnaÈions ürere in each of the sÍx
. equal numbers

groups .

of

Apparatus.

-

Stalnless steel, 28 gauge

used and a contÍnuous DC current

a 626 SUI-I,IIEI stÍnulator.

acupuncture needles were

of f ive IÍa was provÍded by

A questfonnaíre concerning frequency, duration¡ and

Íntensity of pain lras cons tructed. The ques tíonnaÍre and

wrítten instructions are contaÍned Ín Appendi-x A and B. rn
the questionnaÍre, frequency, duration, and fnËensity were

defÍned. Th9 task of the subjects was to rate their pain for
each of these on a ten pofnt scale r¿here zeto Ìüas no pain
and ten the most possibr-e paln. An open response type of
questlon qras included to obËain information about any

changes in drugs or treatments for the subjects.

P ro ce dure

tr{hen subjects appeared for their medical examÍnations,
Ëhey Ì¡rere questÍoned by the experimenter about their knee

pain. Foï those sub j ecËs ¡,rrho had bí j-ateral pain, if the pafn

of both knees conformed to the prelininary criteria, one

knee was randoml-y sel-ected as the knee to be treated. The

i...ì.' ::i
i:. r:i

44



subjects rrere instructed to cornpl-ete a questionnaÍre on

their knee paín for the one week perfod prÍor to Ëhe

ÍnËervíew. then a medical doctor examined al_l of the

subJecËs and establ-lshed a diagnosis of the cause of the

knee pain.

.0ne week after thls ínËervíew the subjects returned

and another paj.n questionnaíre $ras compLeted. To maintafn

the experimental b1Índ concerning the treatment glven to the
subjects, the experÍmenter l-eft Èhe room and the

acuPuncËurisË performed tire treatmenË according to the group

the subject represenÈed.

The disËal acupuncËure group had tr¿o needles iàserted
in the correct ear points of the ear contralateraL to the

knee belng treated. The 1ocal acupuncüure group had two

needles placed subcutaneously at the knee acupunct,ure

points, G 34 and sP 9, and the combíned acupuncture group

had needles ín the same poÍnts tirat both Ëhe dístal and the

1oca1 groups did. The placeb o groups rrere treated simlJ-arf 1y

except that the needLes $rere pLaced near the correcÈ

acupuncture points and not ln any other acupuncture poinËs.

Allfgator electrodes \,,rere clipped to the needl_es and

conËinuous Dc current of five l.fa was passed between Fh.
needles for 15 mlnutes. The subjects rrere ,rrlrr"r" of the

;, :r;.:. ,, .,

i
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dÍstínctions between the placebo and acupuncture groups.

After treatment the subjects r,Íere given flve paín

questionnaires to be fflled out at home. The flrsË one was

to be compLeted tr¡o days after treatment and the second, one

week after treatrnent. Thereafter, the remaining three

questionnaires were completed weekly. On the days that the

sub J ects r{e re to compl-ete paÍn f orms , mos t $rere contacËed by

phone and remÍnded. The four subj ects living ouËsfde

trrlinnÍpeg r,¡ere reminded by mail_.

The subjecÈs all reËurned on the day that t.he last
pain f orm rå7as completed. A1L ques tionnaires rüere col-lected

and the nature of the experj-ment explaíned. Those. subjects

servÍng Ín either Ëhe placebo or acupuncture conditÍons who

irad mÍnimal or no effect ïrere Ëhen given acupuncture usfng

the 1ocal technfque.

ResuLts

Of the 84 subJecËs ¡vho served in the experiment one

feuale subject faiLed to appear for the final- íntervíew, one

male subject did not complete the study because of business

commitments in ânother city, and a female subjecÈ suffered a

cerebral-vascul?r accident a week after Ëreatment and was

unable Ëo conplete the study. These three subjects srere all

members of dífferent groups. rn order Èo maintain equal
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sized groups, one subJect úras randomly selected out of each

of tire three remaining groups 1-eaving 13 subjects per group.

The raw data of the remaÍnÍng 78 subjects Ís contaÍned 1n

Appendíx C.

Four separate mÍxed analyses of variance rüere

performed on the data for each of, frequency, duration, and

lntensÍty of pain as r,qell as f or the paÍn index ( the score

obtafned by summÍng the frequency, duration, and lntenslty

scores) . Suomary tab les for each of the analyses are

contaíned in Ap.pendix D. The main ef f ect of teeirnique was

not significant for any of Lhe four dependent measures

(F(2 ,432) =0.16 (frequency) , F(2,432)=L.52 (intensity) ,

F(2 r432) =0.87 (duratÍon) , F(2,432¡=g ,rO (pain fndex) ) nor

dÍd technÍ-que interact ¡¿ith eÍther of the other variabLes

( treatmenË or trlaL) in any anaLysis.

Fígures I to 4 show the mean pain ratings over trÍals

f or acupuncture and pLaceb o groups f or the f our d,ependenË

measures. Fígure 1 shows the data for pain frequency.

Insert fÍgure I about here

::.:'

The anaJ-ysís

( F( 1 ,432) =0. 12)

indicated no maín

or for a trials by

ef fe ct for

Ë re atmen t

treatment

inte ract lon
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(F( 1 ,432) =0.84) . However, the main effect of Ërfals was

sÍgnlfícant (F (6 r432)=55.32) . Post hoc analyses índicated a

significanË difference betrveen trial I and 2 (PreËreatment

trials) and a sÍgnlfÍcant dífference betv¡een t,hese and all

otirer trials (post-treatmenË trtal-s). Furtherr trÍal- 3

frequency ratfngs hrere signiffcanËly hÍ.gher than those of

ürfal-s 5, 6, and 7.

Fígure 2 pLots the data for duration and the results

are comparabLe to Èhose for frequency.

Insert figure 2 about here

The nain effect of trials was slgnificanË (F(6r432)=32.58)

but there !Ías no effect due to Ëreatment grouP

( F( 1 ,432)=O .34) or Ëhe t rlal-s by treatment lnteractf on

(I(6r432¡=9.30). The post hoc triaL comparÍson indÍcaËed no

differences between ËrÍal L and trial 2 and a sÍg.níflcant

difference between these and alL oËher triaLs.

Figure 3 gÍves the daËa for 1nÈenslty.

Insert figure 3 about here

Agaln trials rras a signíficant main effect
i

(F(6 ,432) =14'.35)

48



8.
4

7.
9

7.
4

6.
7

6.
4

Ã
o

5.
4

4.
9

4.
4

(9 z t- æ
.

l=
'

Ø z td t-
- =

õ e¡

o\
\
-o

\

3.
9

3.
4

A
C

U
P

U
N

C
T

U
R

E
 G

R
O

U
P

P
LA

C
E

B
O

 G
R

O
U

P

:i.
.:i

,:'
:

t2
34

56
7

P
R

E
-T

R
E

A
T

M
E

N
T

 
P

O
S

T
- 

T
R

E
A

T
M

E
N

T

T
R

IA
LS

¡';
Il8

ur
6 

3.
 In

te
ns

f,t
¡ 

gf
 k

n-
eg

 p
ql

q 
ov

9_
r_

_!
¡!

._
q|

9,
 to

r 
pl

ac
eb

o 
îl 

**
nt

tc
tu

re
 g

nq
up

e.

.',
i,,

,',
 

' t
l::

,::
 t',

 '"
',"

.:i
i: 

il.
l:l

,i:
 ,r

.i,
';.

i'r
 

t:;
,:,

,',
',



and the post hoc anaLysls ÍndicaËed a change in fntensÍËy

ratÍngs foLlowíng acupuncture. While there !Ías no mafn

effect for treatments (f( t ,432)=0.47) there rüas a

signif icant treatment x tríal-s interact j.on (F(6, 432¡=2.22) .

Post hoc probing of this ÍnteracrÍon showed that the first

acupuncture pretreatment tríaL was sfgnificantly lower than

both preËreatment triaLs of the placebo-group. Furthermore,

this trial- did not differ from a number of posÈ-treatment

trials, those being alL but the second last trfal- of the

pI-acebo group and all but Ëhe first and'third post-Ëreatment

acupuncËure trials.

Figure 4 summar lzes the data f or the paf n i.ndex and

the analysis can be summarized in the same rüay as that of
duratio¡r.

Insert figure 4 abouË here

The maín effecË of t,rearmenr (F( I , 432¡=0.30) and the

treatments x triaLs interaction (F(6r432)=0,92) Ìsere noË

signifÍcanË while the main effect of rrials (F(6r432)=39.88)

r,ìras due to a signÍf ícant post- treatmenË drop in ratfngs.

To deËermine if response to treatment $ras dependenË on

facËors such as disease, gender, ager and pre-experímental
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duration of paÍn, further analyses rrere conducted. pearson

correLations rrere obtained for age and duration of pain by

use of Èhe post-treatment difference scores, Ëhat is, each

post-treaËment pain index sub tracted from the second

pretreatment pain index. The correlaËíons were usually quite
weak except in trüo instances. There r¿as a moderateLy strong
positive correlation for age and Ëhe paÍn difference score

of the distal acupuncture group. The actual vaLue of the

correl-atíon depended upon Èhe trial because Ëhe correlation
was loruer on the last two tría1s. DuratÍon had a moderate Ëo

strong negative correlation wíth pain dffference scores of
the dÍsta1-1oca1 placebo group. Other correlatÍons !Íere rueak

and the values varfed f or the fÍve trial_s.

cHi-sguare analyses lrere performed for gender wfth the

pain difference scores and for dísease type with tire paln

díf f erence scores. There T^rere separate anal-yses f or each of
the treaËment technÍque combinatÍons and as none'reached

sígnificance, there ürere no diffeïences in pain scores on

the basis of gender or of the three types of diseases.

summary tabl-es of the data analyses are located in

Appendix D.

Discusslon

The results of the present study do not confirm most

;t :tr:
:::.,tr.
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of the experÍmental hypotheses. Acupuncture at correct sÍtes
as prescribed by chinese theory did noÈ produce an analgesic
effect more powerful than the placebo effecËs of acupuncture
af an íncorrect site. Furthermore no dÍfferences were found
ln the degree of effectiveness for combfned, 1oca1- and

dfstal acupuncture techniques as chfnese Ëheory suggested.
Flnall-y, a predicted increased anal-gesíc ef f ect f or combf ned

and 1oca1 placebo acupuncÊure compared to dfstar_ placebo
acupuncture did not materi aLrze. The onry hypothesis
confirmed was that distal pLacebo 'and distal acupuncture
analgesíc effects rrere the same.

These negative fÍndings are to be taken agaÍnst the
fact that there ís a consfstent and dramatic drop fn the
frequency, duratfon, and intensity of reported pafn
following efther acupuncture or plaeebo treatmenËs. From a

cLÍnÍcal- point of view the treatment worked but acupuncËure
served only as a very porrerf ul pJ_aceb o.

rnvestigaËors (Mannheím, Lg74) have argued that any
poÍnts on the skin can be used ín acupuncture, that is, that
Ít is not necessary to be as exaeting as the Chinese
acupuncture maps indÍcate. rn the present study then, where
needles r,rere inserted near but not Ín the pres cribed correct
sítes (placebo treatment) the argumenË ¡uould be that only a
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very por^rerf ul acupuncËure ef f ect has been f ound. That is ,

all subj ects had needles inserted wíth electrical
stimul-ation applied and as such all belonged to a single
overalL acupuncture conditlon.

That the current flndlngs should not be interpreted Ín
thÍs manner fs given by several lines of evid,ence. Anderson,

Man, and JamÍeson (r974) dÍd ffnd a dífferenÈial pJ-acebo

acupuncture effect r,¡ith analgesia occurring only for the
acupuncture group. This ÍndicaËed that there Ís some

difference for acupun cture poÍnts re lat ive to
non-acupuncture poínts whlch rseakens the argument that any

site r^riL1 serve as an acupun cture poinË. Furthermore, the
fact that local acupuncture proves effect ive for
exPerÍmentally Índuced pain (Andersonr êt a1, Lg74) while
distal acupuncture does noË (Ramsay, et a1, (2) ) suggest,s

that síte of ínsertÍon fs of s'ome lmportance.

Hor¿ever, while the Anderson, Janieson, and ìÍan. (Lg74)

study does not support such an hypothesis, it also makes it
dífficult Ëo ínterpret the results of the present study as

indicatÍ.ng that the analgesic properties of acupuncture are

based oú a placebir ef f ect. yeË, the results of tbLs

investigatÍon seem to clearly índicate that acupuncture :has
Ino physíologfcal basÍs. 
!
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A number of meËhodological dÍfferences may account for

Èhe díssinil-arities in results. For exampJ-e, Andersonls

subJects were much more homogeneous because Ëhey rüere

femaler ]oung, and college educated. In this studyr subjecËs

ranged ín age from 18 Ëo 60 years with a mean of 4S.Bl

Years. There r,üere male and female sub j ects ¡,rho had varied

educational backgrounds from unskilled labourers Ëo eo1-1ege

educaËed. However, analyses faÍled to show thaÈ agê¡ gender,

or duration of paín were important factors in the occurrence

or degree of analgesia. It 1s possíbIe however, that the

homogeneous group of the Anderson study reacted to subtLe

cues from the experímental- team or to their oqrn expecÈancy

ef f ect,s in a qTay qulte dÍf f erent f rom the sub j ects of the

current experiment.

In the Anderson study, pain was induced by ice-water

sÈímulatÍon. rn this study¡ paln occurred as Ëhe result of

disease processes and varied in degree between subjects and

T,¡fËilin any subjecË from day to day. The differences Ín the

two types of pain coul-d be expected to produce some

differences in responses of the subjecÈs. Though the pain of

fce-water sËimu1aËion can be very intense (Hilgard, Lg69) rt

is noË qual-itatively símil-ar to cli.nicaL paln. These

differences in type of pafn (experimental_ or cl_inical) may

l:':l:'.
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account for differences Ín results of Ëhe two studies buÈ ft

seems unIikeJ.y that they are entÍrely responsíb1e.

The one mal or methodol-ogÍca1- dif f erence b etween the

Anderson study and the present one that may account for

different findings is the durat,ion of tÍme after treatment

for ¡'rhi-ch Ëhe analgesic effect r,ras Ëested. Anderson,

Jamieson, and Man have done a short-term anal-ysis of

anaLgesla compared, to Ëhe J-ong-t,ern analysis in thís study.

Andersonfs subJects had pain responses Ëested to Íce-!üater

stimulation r¿ithin a f eur minuËes of removal o'f needles. The

subjects of Ëhe present study r,rere not tested until tÌ,üo days

after removal- of the needles and, t.hereafter, weekly for a

month. The subjects who had acupuncture Ín the Anderson

sËudy r¡rere the only ones to demons trate some analgesía. rn

thís sËudy, all groups, whether placebo or acupuncËure, had

signÍf i.canË analgesf c responses .

Had pain beeen rated in this study withín a few

minutes of removaL of the needles ¡ rêsults similar to

Andersonfs may have been found. There may have been a real

acupuncture ef fect for c1ínical pain with a residual p1-acebo

effect imnediately after removal of the needl-es. There is

good reason to suspect that there real-1y is short-Ëerm

alteratíon of pain sensitÍvity, ff noË by Andersonfs results

i.

.:
l._'.:..t:
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then by reports of subjects (2) where sensations are often

d.escribed as numbness or tingl-íng. However, Ëhe changes are

transient, lastíng less than ten minutes.

These transíent changes nay have been responslble for

the loss of sensttivÍty to Íce-water pain found Ln

Andersonf s acupuncture subJects. However, the Present

investÍgatÍon had subJecËs rate their pain for Ëhe ffrst

tíme, two days after acuPuncture. By thÍs time transÍent

acupuncture effecÈs !tere losË.

Therefore, it seems Èhat Andersonrs findings of

anaLgesia were the result of a shorË-term acuPuncture

effect. The anal-gesia found in the subjecËs of Ëhis study

lras the result of a pl-acebo effect and not of any

physíoLogical- c,hanges Ln sensation

This means that, Íf acuPuncture is to be used as a

physío1-ogically based analgesia, then i.trs analgesfc

properties would have to be considered Ëo be Present only

during needle ínsertíon, onLy in the area of needle

ínsertion, and onJ-y for correct needle placemenË.

Acupuncture níght, therefore, be used as a local- anesthetic

for minor surgícal procedures or oËherr¡ise as a Placebo.

C oncl-us f ons

lnves tigat Íon

I

i

successful r fnThe presenË
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demonstratíng efther a difference among acupuncture
technÍgues (J_oca1, dístaJ_, or combined) or between
acupuncture and placeb o condiË10ns .. rt is poss ib J.e,

Êhereforer Ëhat the c1aíms of true anal-gesia and cures of
cl-inÍcal- syndromes reported in the lfterature are the result
of a placebo response or at most a short_term change fn
cutaneous sensitfviÈy.

A question of immediate rmportance is whether the
analgesíc effect demonsËrated by Anderson eË al (rg74) w1l1
hold f or clinÍca1 paÍn es wer-r-. Thrs wour-d suggest that
acupuncture nÍght work in the shorË run to relieve pafn and
be used more viidely than at present as an anestheËic.
Research in acupunct,ure should, therefore, be directed at
Its short range analgesfc properties. The questrons of
greatest innediate ínportance wfll- concern Ëhe duration and
deptir of analgesia.

Regardr.ess of any physiologicar_ evidence fn fàvour of
a dírect anaLgesía due to acupun cture r ,oêdlea1 doctors
shouLd not ignore the rather dramatÍc pJ-acebo effects that
have been demonstrated in thÍs study. The data suggests that
acupuncture may be used as an alternatÍve to chemlcal
anal-gesics to produce an equlvaJ.ent or superior analgesfa
without the risks of ciremícal toxf cÍty.
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Appcadllx A

PATI{ OTJESÎ TD]$ì.IÀT P.T

ôn t,he follor.¡inq Þages are questions about vour pain.

These guestions apply O}ILY to t,he area treated by

acupuncture. FiL1 out one forn aL the tines specified at the

top of each page. rt, is inportant t!'rat, you conplet,e the

questions at ëhe tirnes as indicatecl on t.he forn.
îhe questions concern freouency, durat,ion¡ and

intensity of your pain. serect anci circle a nuraber fro¡: zero
(0) to Len (10) r.¡hiclr. best represents ycrur pain. A zero (0)

is no pain and a ten (10) is t,he rnost pain ¡:ossible. trfhen

you are choosing a numt¡er you are to consider vour pain frosr

the Ias'¿ tirne t.he form r+as co:nnletecl until t,he present time.
Tf t.here have been any changes in your raecl.ications or

in treatnents given for the area, note these in the space

¡rrovicled. zìnY general coruírents or observations can be nacle

here too.

Bring this guestionnaire r,¡ith ]¡ou on ],rour first office
v-isit after all t.he forms Jrave been conpleted.

6?a.



Appcntlk B

PAIN SUESÎIONNATRE

since the last
forms.

1. FREQUENCY refers to the number of occurrences of pain or
how often pain happens. A, z,eto (0) would mean that there has
been no pain since the laet form was conpJ.eted, a one (I) would
Dêan that pain hae occurred almoet never, and a ten (10) would
mean that pain has occurred almoet continuously. Circle the
number whlch best represents your pain.

2, DURATION refers to the length of time that the pain lastg.
A ?.e?o (0) would nean that therã has been no pain siñce the last
form' a one (1) would mean that the tine that the episodes of
pain lasted were very shortr ârrd a ten (10) would mèan that the
tlrne the eplsodes lasted were extremely long. Circle the
number which best represents the duration of your pain.

10

Complete thls page on

Consider the pain in your
tlne you completed one of these

3. INTENSITY refers to the amount
of pain. A zero (0) would mean that
slnce the last forrn, a one (1) woutd
very nlldr ând a ten (10) would mean
extremely strong. Clrcle the number
lnteneity of your pa1n.

or degree of the strength
there has been no pain
mean that the pain was
that the pain was
which best represents the

l_0

10

4.
area

Speclfy
treated

ar¡y changes in drugs
by acupuncture.

or in the treatments for the

6za
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ÄPPENDIT C

Dar IÞte

DlEtaI Aorluncture Group

Fæquency

762
T¡|.4l

3
SubJcot

1

2

3

l+

5

6

7

I
9

10

rt
T2

t3

10

5

10

t+

5

10

5

9

t0

10

t0

9

3

10

ll

t0

3

2

t0

I
9

t0

10

7

I
,+

ll

4

t
3

3

10

?

9

1

10

L

7

2

3

t+

7

2

5

t0

7

9

t
10

2

5

2

3

3

3

2

9

t0

?

I
2

t0

1

2

t

t+

4

t
9

2

t0

7

7

1

10

3

1

,+

5

3

t
7

2

10

7

7

t
10

J

0

,

j:. i,.

63



Dlstal Acuprncture GlouP

Dn¡atlon
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Dlst¿I Aor¡nrncturc Group
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tlEtal Aor¡mncüræ Gæup

Paln Ind.cx

762
lrlal

3
SubJect

1

2

3

l$

5

6

7

I
9

t0

11

L2

L3

T
20

22

11

lll

30

2T

23

L2

22

25

t8

t3

28

I5

22

5

5

j0

25

//

2l

30

22

t7

tr+

L2

1tl

,t

5

10

?0

zrt

23

3

28

6

n
I

9

14

t3

,l

t0

T
2t+

2,+

3

29

L2

9

9

9

10

7

4

I
30

Zr+

2L

tl

29

?

6

5

1r+

I
3

n
6

30

24

2,+

3

29

9

0

10

L2

13

5

23

6

30

2t+

æ

3

29

1&

3

T2

i1,,' :'ì
i": :.. i :: :

æ



Dlstal Aor¡uneture Gæup

SubJect T¡atts

SubJcct Ags D¡¡atlon Knee Gend.cr Dlgease
of Paln T¡e¿ted.

1 5J t2 years r{.ght narc rhcunatolil arthr{.tlr
2 25 1 J¡ear left fenale ¡heu¡natold. erthz{.tls

t 5r+ t? yea¡s ná.ght fenalc rùeunatotrl. artbr{.tls
ll 51 12 years left fenaLc rheunatold arthrå.tls

5 3L 2 ycars left fenalc ¡heunatold. arthr{.tlE

6 ttg I ycars lcft nale oeteoarthrttts

7 Y7 J years rá.ght nale ogteoarbhz{.tls

8 50 6 years r{.ght fcnalc rtreunatold. arthr{.tls
g 5? t6 yet"" Lcft fenale osteoarthr"|.tls

10 53 1 year lcft fenalc oeteoerthr{.tla

11 22 J nonths r{.ght ealc traunatlc. arthrargla

12 t+3 9 ycars rtght nale t¡aunatlc erthralgla

t3 19 ? yea¡s r{.ght fenalc t¡auuatlc artbralgla

!'1:. : :

l:: :::'j.
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Ioca'l Aeupuncture Gæup

Fæquency
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Iôcsl Acu¡uncture Group

Dr¡atlon
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Iocal Aan¡nrnoture Gæup

InteneltJr
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Iocal å,anpuncture Gæup

Paln Indcx
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Ioeal Aan¡nrnctule Gæup

SubJect lraftg

SubJcct Age Dur¡tlon Knce Gend,er Dlsease
of Paln Tæated.

1t+ 58 p yeare rtght nale rheunatold. erthrttls
t5 52 10 yeare left nale rù¡eunatoid, erthrdtls

L6 22 1? yca¡e lcft fcnale rtreunatold, arthr{.tls

t7 18 2 yeers r{.ght fenale dreuuatold arthr{.tle

18 Ul 2 yeare rlght fenale rtreuÉatoid. arth¡ttls
t9 38 14 years left fenale ¡heunatold, arthzd.tls

20 t+5 3 years rlght fenalc ¡treunatold. a¡thrl.tls

21 50 2 years rd.ght nale ostcoarthrttls

22 40 t5 ycars left fenale oEtcoarthr{.tls

23 t+9 6 yeaæ rtght fcnaÌe oetêoarthr"ltls

2r+ t+5 18 years left nale t¡a¡¡natlc arthral6la

25 2? l+ years left nale t¡aunatl.c arthraþla

' 26 Lß t3 yea¡g r{.sht fenale t:naunatte arùhralgla
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Conblncd. Dlstal-Iocal Acu¡nnctuæ Gæup
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Conblnecl Dlstal-Ioca1 Aor¡unctu¡E Group

Il¡ratlon
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Coublned. Dlstal-Ioeal Acnrprncturs Gæup
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Conblnerl Dtetal-Ioeal Aol¡ruaetn¡a Greup

Paln laðe¡
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Co¡b1ned. Dlstal-Ioeal Aor¡unctu¡s Group

SubJect lraLta

SubJect Age D¡¡atlon Knce Gend,er Dlseagc
of Paln Treated

n fi p yeare rÉ.ght aale rùeunatold azthrdtlc

28 30 2 yøaæ rlght nale ¡äeunatoiil arthr{.tlg

29 M 4 aonths dght fenale drsl¡natold. arthrttls

30 50 I years rf.ght fen¿le r*¡eunatold. arthr{.tlg

31 53 2 ycars rl.Sht fenale ¡heunatold arthtl.tls

32 2? lJ years left' fenale ztreunatold arthrdtle

33 40 6 nonths left fenale rtreunatold arthr{.tls

3l+ 51 3 yea¡g lcft nelc oEteoarthrttls

35 32 4 years rtght nale oeteoarthrá.tlE

36 42 1 year l-eft fcnale osteo¿rthr{.tle

n 55 2 yeaæ rlsht fenale osteoarbhr{tlg

38 23 1 year rlght nalc tr:aunatlc ar:thza.l.gla

39 59 1 year ¡teht fenale t¡aunatlc arthralgla
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DlEt¿.I Placebo Gæup
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Dletal Placebo Group

SubJeet Î¡alts

SubJect Age Du¡atlon Knee Geniler Dlseagc
of Paln Îr¡ated

qo 29 6 nontbg left nale r"hcusatold arthzttlg
t+L 2t+ tB years left nale rheu¡ratoril arthr{,tle
,+2 59 1 ycar left fe¡ale r.heunatolit arthr{.tls
l+3 54 5 yeaæ rfght fenale rtreunatold erthr{.tls
I+t+ 58 ? yearg rd.ght fenale ¡treunatold ar-th¡ttls

45 60 2 ycare ¡tght fenare ¡heunatord arthrd.tle
tß 56 t year rlght nale osteoa¡thrd.tls

l+? 52 26 yeaæ r!.ght nale osteoarthr{.tls

48 j'3 5 yea¡s left nale osteoarthrltls
l+9 59 5 yea¡s teft fenala osteoarthr.l,tts

50 5t+ 5 yea¡g left, fenale oeteoarthr{.tla

5l ¿+8 J years left fcnale ostcoarthrd.tls

52 3L J years left nale traunatlc arthralgte
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Ioca,l Plecebo Gæup

Prcquenc¡t

7652
lrlal

3
SubJeot
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Iocal Plaoebo Group

Il¡¡atlon

7652
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3
SubJeot

53
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Iôcal Placcbo Gæup

Intenglty
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Ioeal Pleccbo Gæup

Paln Ind.ex

Trtal
L23456?

SubJcct

,, j3 ltr zj Zj 23 23 zj 23

,542622L688811
t55268tr112Oo3
, j6 28 tg zL zo t? 1ll 11

i ll 28 to 29 26 25 2'+ 22

',5822zzt5LzgB1'
i

Ì5930n14966
,6o303otl?ioo

6LJ0nl9''2tt?9
,,,j 6223zo103j3t6
,63gt2gg43,

6t+30Nt26300
65 26 23 25 25 2) 22 23

t:::.-; !

I
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IocEI Pl.acebo Gæup
i.,

SubJcct T¡altg ,.,

SubJect Age D¡¡atton Knee Gend,cr Dlseasc
of Paln T¡eated.

53 ,+3 6 years iLsbt ralc ¡l¡er¡natold arthrdtlc

5t+ ,I? 2 yea¡s left r¿le ¡t¡en¡natolô arthrj.tls

55 55 t5 yea¡s left fenale ¡t¡eu¡atoldl arthr{.tla

56 52 5 yea¡s ¡1ght fcnale 
'heunatolit 

erth¡{.tlg

fl 5ll 9 years lsft fenalc rdreunatotrd arthrttl¡

58 22 3 ye,aæ left fe¡ale rÌ¡eunatold arthr{'tls

59 5rt l0 ycars dght nale osteoarthr{.tls

60 6O 3 yeaæ rtght nale oeteoarthr{tlg

& t+? 6 yea¡s dght fenale osteoe¡thr{.t1g'

62 50 32 leaæ z{ght fe¡rale ost€oarthz{.tlE

i 6j t+3 1 year left nale t¡a¡r¡n¿tlc arthralgla
t.

,, 6tt 58 6 yea¡e lcft fenalc oEteoarthr{.tle

,, 65 tg 4 years lcft fenale t¡aunatlc arthralgfa

f:.r::ilt:r'':

i: ::. i.- :i:

w



Conblnetl Dlstal-Ioca1 Placebo Gæup

Fnaquency
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Conbined DLstaL-Iôeal Plaecbo Group

Dr¡atlo¡ \
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Conblned, Dletal-Ioc¿l pLaeebo Gæup

fntcnslty
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ConblncrÌ Dlstel-Iocal Placebo Gæup

Pafn Ind,cx
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Coablned Dlstal-Iocal Placebo Gæup

SubJeot Trafts

SubJect Age Du¡atlon Kaee Gend.er Dlsease
of Paln Tmated,

66 7l lt nonthE lEft nalc rùeu¡atold. a¡thrdtlg

6? 53 , 16 nonths left fenale r:heunatoltt a¡thr{.tls

68 n 2 yææ rl,gbt fen¿le rtreunatotd arthrttls

69 56 I nonths rd.ght fcn¿l.c r^heunatold. arthr{.tlE

?O 6O 15 years rd.ght fenale ¡heunatolrt artbr{.tls

n fl lr years rá.Sht fenale ¡heunatoltt azthr{.tls

?Z 53 25 lcaæ lcft nale osteoarthrttls

?) 6L 15 yea¡s r{.eht uale oeteçarthr{.tls

?t+ 55 13 yea¡E lcft fenale osteoerthz{.tls

75 53 t2 yearrs rrlght fenale oEteoa¡thrdtte

?6 59 6 nonths r{eht fenale osteoa¡thrttls

?? 54 20 years rfght eale t¡annatlo arthralgla

78 t+3 J nonths Left fenale ¡t¡sunatold. arthr{.tlg

.:l¡::r:
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eÞrnrorx o,

Analysls of VerLayrcer Fæqueney

Sou¡cc of Yar{.atioa ilf rHS

G¡pup

1æetncnt

Tr!.al

Grcup x Tæatacnt

Gæup x Trtel

Î¡e¿tnent x Trlel

E¡¡or

4.58 o.1tg

6.N 0.163

6 zz5.z5 55,312ú

1

2

Gruup x T¡eatnent x &{.a1 12

2.4 0.059

3,r+3 0.841

2,96 o.?tl

2,93 o,?20

4.07

2

6

L2

432

* ¡r I o.ol

. .\a. -.
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APPEÐTDIX I'2

Analyrle of VarLa¡ce¡ Du¡atlon

Source of VarLatlon df üg P

Gæup

Tæatuent

Trlel

Grcup x Tæatnart

Gæup x lr{.al

Îæatnent x Îr{.al

Ltt.5L O,y3

36.?8 0.869

6 Lt1,tt} 32.fÌ5 *

t+,lrg 0.106

I.4? 0.304

5.28 L.092

2.23 o.tßz

t+.83

1

2

2

6

12

.i r'- .:-:
:-:::.::

Eær

Group x T¡eatncnt x Trâ.at tz

2+32

. ¡. 9 /_ o,ot

9t+



APPEIÍDIX D3

Analysls of Var{.aneer Intcnstty

Sourcc of VarLatlon df !rs F

Gæup

T¡eatnent

1r{,al

Gæup x Îæatnent

Group x Tr{.al

T¡eatnent x lrd'al

Erær

Gæup x Tæatncnt x lrlal t2

I t7.59 0,1#

2 
'7.t+9 

1,522

6 52,tt0 L4.ff5 *

2.67 0.071

8.11 2,22! +x

3.62 o.ggl

5.90 L.6tt+

432 J,65

2

6

L2

*plo.o1
*x p t- o.o5
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APP¡NDTT DO

Analysls of Vaz{.ance¡ paln Ind.er

Sou¡ce of Var{.atloa itf Frs

Group

T¡eatnent

1 98. t6 0.3011

2 ?ll ,32 o.?04

11'Ia1 6 t2o6.orl 3g.g75 *
Group x Tæattent .Z Zþ.Zl A,O?5

Group x Td.al 6 ll,?g 0.919

Îæatnent x lrlal tZ 29,36 0.93g

Gæup x Tæatnent, x 1,¡d.al t2 Zg.Og 0.962

Eær 432 30.25

* l /- o.oL

l:::.:-t;-
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APPBÐTX D

5
Ch1 Square

On three Levs1a of Dlsease

Post-tæatnent Trdal
Grcup

DlstÁ,I Aorpunctuæ

Iocal Actr¡nrncttue

Conblned Aor¡uncturre

Dlstal Placebo

Iocal Placebo

Conblned, PLacebo

10.83

(r¿r)*

19.81

(18)

r8,57

(zo¡

25,99

(18)

25.99

(24)

2r.45

(zz)

20.58

(18)

22.90

(zo¡

25,99

(eo)

25,99

(z+¡

22.?5

(zz¡

16.11

(ta¡

L9,L'+

(rs)

22.90

(18)

23',+5

(zz¡

23.93

(zz¡

18.96

(zo)

2r.67

(zo)

22.?5

(eo)

18.78

(16)

25,99

(2t+)

23.83

(zz)

22.2L

(zo¡

zj,6z 
.

(zz¡

25.-99

(zz¡

L5.89

(ra)

L9.27

(zo)

tll.oB

(ra)

18.96

(18)

25'.99

(zo)

rÉ d.e6rees of f¡eedon ln b¡ackete

n



aPPEtfDIX D6

Chl Squaro

0a Tro Levels of Gend.er

Post-tæatueat Tr{.alg
Gæup

311 56?

, Dlstal Aou¡nrnctr¡¡E L0.32 B.9B B.3t g.9g 10,99
; (z)* (e) (e) (10) (u)

loca,l Acnrpunctuæ lO.B9 B.?? g.?? 10.tg 10.g9

Ì (g) (10) (e) (8) (g)

ì Conblned. Acu¡unctuæ 10.89 10.g9 t0.g9 LZ.gg g,?g
.

(10) (10) (1r) (tz) (10)
j

Insta1 P1¿cebo 10,99 IZ,gg tà.gg l2.gg LZ.gg

I (e) $z) (11) (11) (g)

i loca1 Placebo LZ.gg 10.A9 g,?? g,?? g.??

', (12) (r1) (10) (10) (s)
, gonblned. placebo LZ,gg ?,52 g.31 LZ.gg IZ.gg

(11) (e) (10) (11) (10)

x d.eglees of f¡eedon la b¡aekete

! : : :: . : : -':.

!

I

i

\

i

.':
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APPETDTX D?

Pee¡son Gor-¡elatlon Coefflclents

åge rltif¡ Sosæ

Pogt-trcatnent TrLêl
Gæup

3t} 56?

Dl.Etal Aø¡nnctnre 0.15 0,23 0.03 0.L6 -0.01

Iôcal Aor¡uncürra 0,26 0,02 O.OZ -0.11 0.26

Conbtned Acnr¡nncülrc 0.33 0,3¡6 O.Oj O.3Z -0.01

Dlstal Plecebo o.ztr 0.3íl 0.t13 o,2l 0.0?

Iooel Plaoebs O,ltz 0.1É 0.29 0.1t9 0.42

Conblned Placcbo -0.18 -0.¿r1 -0,67 -0.?Z -0,?0
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APPENDIT D8

Pee¡son Coælatlon Goefflclentg

Dr¡atlon of Paln rlth Sco¡E

Post-t¡eat¡rcnt Trtal
Gæup

3456?

Dlstsl Aeu¡nrneülre 0.58 0.611 0.59 0.41 O,Zg

Iôcal Aan¡uncture 0,29 0.25 O,zL -0.19 -0,r+6

Conblned Acu¡nrnatuæ -0,26 0.08 O,j3 0.19 0.ZO

Dlstal Placebo

Iocal Placebo

0.23 o.tl -0.03 o.2I 0.14

0,5L 0.35 0.11 O.2l+ -0,0&

Conblnecl Placebo -0.13 0.07 -0.11 -0.15 O.OO1

i , . 1.

L :..:100



aPPBTDIX Dg

Iluncanrg llultlpte lange teet

on the Signlflcant lrd.ale Effect

Frequency

Conpad.son Anong Trlel lleang

Tr{.algIZ3b65?
Banlced.

0.667* 3.tt5* j.436x 3,98?* 4.000* 4.06t*

z.ttlt8* 2.169* j.3lZO* 3,]133.* ),36}*
0,32L 0.872* 0.885* O.grtg*

0,55L 0,56,+ 0.628

o.otlt o,o??

| :.-.::: l

t
2

t
tl

6

5

7

0.06ll 
I
;

I

I

i

Yr- 0,632

r; 0,&6

Un'0.689

'f 
o'705

16- o'718

l?- 0.W

* slgnlflcant o¡ conpar{.son wlth l. rhere r=- g,, x }fg er¡or.

:ir:
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APPBTDII D10

Duneanfs l{ult1ple Range Test

on the Slgalflcant Trta¡s Effect

Du¡atlon

Conparf.son Anong lrlal llcane

Trlels
Eanked

547

I
2

3

?

4

5

,6

o.66? 2,770*

t.565x

3.180*

2.iL3*

0. ¿r10

3.2L8*

2,JJIX

0,t{ß

0,038

)$7*
2,680*

o,177

0,167

0,I29

3.423*

2,?56*

0.653

0.2t+3

0.205

0.tÉ8

Yr- 0.689

13- O,W

rn- o'7J2

rr'o'?69

T5' 0.?8ll

Yr- 0,794

* slealfloant on conpar{,son rlth if, rheæ lr- g" r lÍS

I02

crl0r.
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APPEmLIX Dl1

Duncan¡rs l{ultlple Range Test

on the Slgnlflcant Tr{'ale Effeot

Intenelty

Corn¡xar{.son Anong Trlal l{ea¡s

,îrtaleZt47365
Ranked

2

1

þ

7

3

6

5

0.039 L,5L3* L,526* L.6tr2* t,?8y 1.911*

I,l+7t+* 1.487* 1.603* 1.7ll+* t.872*

o.ot3 o.tzg o.no 0.398

0.116 o,z5? 0.385

0.11+1 0.269

0.128

r; o'J98

Hr- 0.63I

vuf 0,652

Y r- 0.6?

H5= 0.680

Yr- 0.689

ì

i

* Elgnlflcant on con¡ntteon nlth ll, rhen H"= g" x l,lS erær. 
\

r. t.:.:. i
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aPPENDIX D12

Duncanrs l{ultlple Rangc

on the Slgnlflcant Trd.als

Paln Ind,ex

lest

Effect

. 
Tl:: ,.i | ..1:t r:i

Conpar{.eon .Anong Trl.¿I Hea¡E

lrta-l¡

t
2

t
4

7

6

5

t.333 7.þggx

6.166*

8.11+1*

6,808*

o.6t+z

8,782x

7.4t19*

L,283

0,6r}1

9.L66*

7.833*

r,66?

I.025

0.384

9,333*

8,000r

r.834

t.r92

0,55L

o.L6?

v; L'726

Hr- 1,819

Ì14= 1.880

Yr- I,125

Ur- L.962

Yr- t,987

conpa,r{.son rLth ï" rhere lr-* slgnlfleant on

10lr

qr x üS error,



P
8

P
9

A
2

A
T ^? P
tl

P
l0

P
Lz

A
t+ A
6

P
lt+

a3 P
t3

A
5

o \r
r

P
8*

*

Á
P

P
B

ÍD
IX

D
un

ca
¡r

rs
 t{

ul
tlp

Le
on

 th
c 

In
te

ne
Lt

y 
G

m
up

 x

0.
11

62
 0

.9
23

0.
46

1

A
2*

**
 A

1C
on

pa
zL

eo
n 

A
no

ng
 G

m
up

 a
nd

 T
rla

l M
ea

nE

I.l
ß

z*
1.

00
0n

o.
53

9

D
r3

R
an

ge
 T

es
t

T
r{

.a
l 

In
tc

¡a
ct

lo
n

2,
0?

7*

t,6
L5

*
t.t

1l
+

*
0.

6L
5

lZ
- 

.8
75

, W
f 

.9
21

, !
/-

4-
 ,

94
9t

 H
r-

 ,
f7

0t
Y

LZ
- 
t.0

77
, 

lf,
rr

- 
t,O

T
l, 

[1
ll-

 1
.0

11
6.

* 
C

on
¡n

rL
eo

n 
al

gn
lfl

c¿
nt

 o
n 

oo
np

ar
{.

ao
n

*t
 P

8 
- 

pl
ac

cb
o 

gl
ou

p 
fl¡

st
 

tr
ta

l, 
P

9 
-

**
* 

A
Z

 - 
A

cu
pu

nc
ùu

bg
 g

tìo
up

 e
eo

on
ô 

tr
ta

lt

P
ll 

P
10

2,
I5

t+
*

L.
69

2*

t.2
3t

*
ø

.6
92

o.
07

7

2.
18

0*
1.

71
8*

L.
25

7*
0.

71
8

o.
to

3
0,

02
6

2,
t8

0x
1.

7'
18

*

L.
2Y

*
0.

71
8

0.
10

3

0.
02

6

0.
00

0

2,
25

7*
L,

79
5*

L.
33

4x
0,

79
5

0.
18

0

0.
10

3

0,
o7

7

0.
07

7

2.
28

2x

1.
82

0*

L,
35

9*
0.

82
0

0.
20

5
0.

12
8

0.
10

2

0.
10

2

0.
02

5

P
1¿

l

ìíi
.

:ì,
i

2,
35

9*
r,

8g
7x

L.
I+

36
*

0.
89

7

0,
28

2
0,

20
5

0.
t7

9
o.

r?
g

0.
10

2

0,
07

7

Y
6,

- 
.9

85
t 

tI?
- 

1.
00

0,
 H

g-
 1

.0
09

, 
w

g-
 1

.0
19

, 
T

ro
- 

1.
02

5,
 fu

- 
L,

02
5)

A
3

2.
1ß

7x

2.
Q

25
*

t.f
il+

*
I,A

25
*

0.
tn

o
o,

33
3

o,
)o

?
0,

70
7

o.
2N

0.
20

5
0.

12
8

P
l3

w
f.t

h 
tlr

 r
he

¡c
 l"

- 
g,

 x
 l{

S
 e

rn
ro

r.

P
la

oe
bo

 g
to

up
 s

ec
on

ô 
tr

{.
al

¡ 
et

c.
A

3 
- 

A
eu

pu
ne

tr
¡æ

 g
lo

up
 t

hl
rd

, 
tr

l.a
lr 

ct
o,

2.
66

7*
2.

20
5x

t'z
u+

x
L,

20
5x

0.
59

0

o.
5L

g

0.
lt8

?

0.
48

7

0.
¿

r1
0

0,
38

5
0.

30
8

0.
18

0

3,
02

6x
2,

56
tü

2.
I0

3x
I,5

61
+

+

0.
9'

+
9

o,
8?

2

0.
81

16

0.
84

6

o.
?6

9

O
.7

ll¿
+

0.
66

7

0.
53

9
0.

35
9


