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Summary
This randamised, controlled lrial was to determine if
blinded subjects are able to disctiminate between
needle stimulation at ttaditional acupuncture points
and sham points, based on the appreciation at '
needlinE sensation (de qi); and if  needlinB at
I r d d t t t o n d l  p o i n t .  i "  r e l a t c d  t o  ! h p  o b t F ,  t i t c

parameter of serum cort isol increase, Manual
acupuncturc at tradit ional and sham points was
applied to 20 healthy male students in a sin?le-blind
crossover design. Need/e sensatlon (de qi) was
reported as significantly sLronEer with traditional
needlinB than with sham acupuncture. Needling at
tradit ional acupuncturc points moderately, bul
siEinificantly, increased serum cottisol values at 5,
25 and 45 minutes after cessatiot l  of st imulation.
Needle sensation did not cotrelate with serunt
cortisol levels. Experience of pain did not show a
clifference between traditional and sham needling,
nor did it correlate with serum cortisol levels. We
conclucle that acupuncture points show subjective
(needling sensation) and objective (serum cortisal
i n c re a se) sp ec i f i c ity.

s tudy  Ma l i z i a  e t  a l .  1 .1979)  obse rved  s ign i f i can t
i nc reases  o l  se rum ACTH anc l  B -endorph in  i n
h e a l t h y  h u m a n  m a l e s .  L e e  e t  a i .  ( 1 9 8 2 )  l n  a
control ed stLrdy found increases of serum coft isol,
bu t  t he i r  s ta t i s t i ca l  p rocedure  d id  no t  t ake  the
heav i l y  skewed  d i s t r i bu t i on  o f  da ta  i n  t he i r  s tudy
into account. Potential interveninS lnf luences l ike
painful or unequal sl irnulation of the needles in the
two condit ions, mood, involvemcnt, anxiety, bel ief
in the effect ol acupuncture and behavtour ol trre
acupuncturist were not control led.
The aims of oLrr study were to deterrnine

l .  l f  b l i n d e d  s u b j e c t s  a r e  a b l e  t o  d i s c r i m i n a l e
b e t w e e n  n e e d l e  s i i m u l a t i o n  a t  t r a d i l i o n a l
acupuncture points and 5hanl points, based on
the appreclation of needling sensation lde ql).

l i .  l f  needling at tradit ional points is related to the
o b j F .  \ ,  p d J - c l p r  ^ [ * r u m ' u t  - o . r  ,  e d - ( - .

The project was approved Lry the Ethical Board oi
the University of Berne Medical School.

Method
Experimental ptocedure
A  s ing le  b  i nd  c rossove r  des ign  was  used .  The
,Lb  F ,  t .  , , \ e r .  , /O  h ,  d l t l - )  ̂ . 1 - \uden t -  d8 .d  lB  l L
35 years. C)n introduction inlo the study, 10 were
randomly  ass igned  to  a  g roup  wh ich  rece i ved
acupuncture at tradit ional points in the f i fst tr ial and
non  t rad i t i ona l ,  sham po in ts  i n  t he  second .  The
other 10 students formed a group which received
acupuncture in the reverse order, at shara points l i fst
and tradit ional second. They had been interviewed,
a l o n g  w i t h  o t h e r  s t u d e n t s ,  t o  d e t e r m i n e  t h e i r
su i tab i l i t y  t o  t ake  pa f t .  Any  d i sease ,  i n take  o f
m e d i c a t i o n  w i t h i n  t h e  l w o  w e e k s  b e f o r e  t h e
experiments, or experience with or knowledge of
acupuncture resulted in exclusion from the tr ia . l l
medication was taken bet\ 'veen the tr ials, the interval
was  ex tended  to  3  weeks  i ns tead  o f  1 -  l f  t he
requ i remen ts  rega rd ing  smok ing  (no t  i o r  l 2  hou rs
be{ore the tr ial),  fasting and no physical effort (on
the morning of the tr ial) were not lol lowed, ihe test
was delayed by one day.

The interval between the two tr ia s was eight days.
At B.3oam two subjects arrived in the laboratory.
They were then kept separate lrom each other. Atter
arrival they fill€d out questionnaifes A and B (Table I),
o r  i n  t h e  s e c o n d  t r i a l  o n l y  q u e s t i o n n a i r e  B .

Key words
Acu pu n ctu re, Need I i  ng se nsation, Ra ndom i sed
con t ro l l ed  t r i a l ,  Se rum co r l i sa l ,  S ing le -b l i nd
crossover design, Specificity of acupuncture points.

lntrcduction
The  spec i f i c i t y  o f  acupLrnc tu re  po in t s  i s  a  mL tch
debated issue. Specif ic anatomical structures have
been r.entioned (Heine, 19BB). Accurate st imulation
is said to induce a peculiar needling sensation lde
q, (wang ef a/.,  1985). Electr ical skin resrstance at
acupuncture points is said to be different from other
sk in  a reas ,  bu t  t he re  i s  some doub t  abou t  t h i s
(McCar ro l l  and  Row ley ,  1979) .  Acupunc t ! re  has
b e e n  s h o w n  t o  i n c r e a s e  p - e n d o r p h i n .  T h e
prohormone for the synthesis of Jl endofphin, MSH,
Lipotropin and ACTH is propiomelanocorttn- l t  was
therefore assumed that acupuncture might increase
s e f u m  c o r t i s o l .  U n d e r  e l e c t t o a c u p u n c t u r e  a t
t rad i t i ona l  acupunc tu re  po in t s  compa fed  to  non -
spec i f i c  po in t s ,  Bossu t  e t  a / .  ( 1983)  obse rved  an
increase of p endorphin and Cheng et a/. (1980) oi
serum cort isol in horses. Liao et al. (1979, 1gaD)
found the same effects in rabbits. In an uncontrol led
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INITIAL QUESTIONNAIRE

subject Qu€ltion Answers {10cm line)
A I� Belief ln the effect ofaclpuncture Do you believe in acupunctlre? lt has cefiainly no effect

It is certainly effective
2 . Read iness to accept acu pu ncture Wou ld you subm ii yourrelf to Anytime

acupuncture as a form ot therapy? Never

B L Relaxation How do you fee at present? Completely re axed
Completely nervous, tense

2. Mood llow do yo! fee at present? | feel completely uneasy and depressed
I am feeling very optimistic and fine

3.  Expecta i ion of  pain Are you anxious abol l  fee l ing pain Y€s,  I  am ler l  a . \ iou5
irom acupuncture today No, I teel completely free ol anxiety

Iable 2

QUTSTIONNAIRT AFIER ACUPUNCf URE

Subie.i
C L Experience of pain

2. Needle sensation

L DeSree ol rclaxation

4. DeSree ot control

Queslion
How did you experience the .eedling?

Did yo!  have a specia l feel ing
dur ing the needl ins?

How did you feeld! r in8 t reatment l

How did you feel d!rin8 treatment?

How d d yo! feelduring treatrnent?

Answ€rs (1ocm line)

Lntense prick e, feelins ofwarmth,
heaviness, electricity, etc.

Nothing at al
Completely calm and relaxed
Completely tense and rigid
l fe l t  a lways ln  contro l
l fe l t  complete ly  help less and at the
mercy ot rhe experimenter

I was absolutely indifferent
I was completely involved

D I  Behd\  our  of  rhe phy5ic ia. Did the doctor behave differendy
today compared to the fi6ttrial? Signif icantly different

At  B .40am a  ven f l on  i n t ravenous  canu la  (1mm
diameter) was inserted on the dofsal side of the
hand. venous blood was collected in heparinised
5ml plastic tubes and centf i fuged immediately after
co l l ec t i on  (10min  a t  3000rpm) .  The  se rum was
subjected to f luorescence immuno assay asfratut
Baxtet Diagnostic /rc.) for Cort isol, measured in
nmol/ l- At 9.10 the f irst blood sample was drawn. At
9.15 acupuncture was started. At 9.30 the second
blood sample (durin8 acupuncture) was drawn. At
9.45 the acupLrncture needles were removed. At
9.50 (5min. after the end of acupuncture) the third
blood sample was drawni at 10.10 the fourth (25min
after termination of acupuncture); and at 10.30 the
fif th sample (45min. after termination). At 10.35 the
venflon canula was removed. Questionnaire C was
fi l led out after the f irst tr ial,  and questionnaire D
after the second flable 2).

Each subject received a booklet ai least 14 days
be fo re  the  f i r s t  t r i a l .  l t  gave  an  accoL ln t  o f  t he
exper imen ta l  p rocedu te ,  a  sho r t  desc r ip t i on  o f
poss ib le  s ide  e f fec ts  and  r i sks  o f  acupunc tu re ,
training questionnaires, a form for declaration ot
informed consent, the exact dates of the trials and
an agreement to pay the subject 40 Swiss francs for
part icipation. The booklet contained the fol lowing
instructions: to present themselves in a fasting state
(last meal on the evening before the tr ials), to stop
smoking at least 12 hours before the tr ials, and to
take no medication during the last 14 days.
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Needling
The  dep th  o f  acupunc tu re  need le  i nse r t i on  was
8mm (!2mm), with the needles perpendicular to the
body surface. Six Seir ln needles, diameter 0.3mm,
and length 30mm were manually st imulated: every
five minutes three rotations were applied within 2
seconds  w i thou t  us inS  p ressu re  o r  pu l l i nS .  Each
sub jec t  was  t rea ted  a t  bo th  t r i a l s  by  the  same
acupuncturist,

AM and LR are physicians who have successful ly
completed the Swiss national board exam tor the
degree of physician, and who conducted the present
s tudy  as  pa r t  o f  t he  requ i remen ts  fo r  t he i r  MD
degree. They were trained in acupuncture at the
Ludwig Boltzman Insti tute for Acupuncture, Kaiserin
Elizabeth Hospital, Vienna, and by the Swiss Society
for Acupuncture.

Subjects were asked to lie on the abdomen, so they
could not see the needles. In both the tradit ional
and  sham g roups ,  t h ree  po in t s  were  b i l a te ra l l y
stimulated. In the tradit ional group these were:
i. Tsusanli, one finger breadth lateral to the lateral

bo rde r  o f  t he  t i b ia  a t  t he  l eve l  o f  t he  t i b ia l
tuberosity.

ii. Shenshu, between the lateral processes of L2 and
3, two f inger breadths paramedial ly.

/il. Chishi between the lateral processes ot L2 and 3,
fou r f inger breadths paramedial ly.

The three bilateral sham points were at least 5cm
away from a correct acupuncture point, at least 3cm
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Ircm a "meridian", and not in the same dermatome
as the selected specif ic point. They were at:
l .  The lateral head of the gastrocnemius muscle,

halfway between the head of the f ibula and the
angle of both gastrocnemius muscles.

l i .  Halfway along the lateral margin of the scapular
bone with the arrn adducted.

/ i l .  At the inferior anBle of the scapular bone with the
arm adducted.

Questionnajres on understanding, expectation and
experience were compJeted by the subjects using
visual analogue scales oi 100mm length, the ends of
which were marked by the statements shown in
Iables I and 2. Al l  sLrbjects completed the tr ials
satislactorily.

Statistical Analysis
The relative serlrn cort isol values after tradit ional
a n d  s h a m  a c u p u n c t u r e  w e r e  c o m p a r e d  u s i n g
Wilcoxon-Ranksum Tests. Medians and confidence
in te rva l s  f o r  re la t i ve  co r t i so l  va lues  a t  t he  f i ve
sampling t imes were computed using a Bootstrap
analysis f/0). Wilcoxon Ranksum tests were usecl lor
the comparison of factors thought to be able to
con found  the  co r t i so l  va lues .  The  co r re la t i ons
between the co-factors and serum cort isol values
were  assessed  by  the  Spearman  coe f f i c i en t  o f
correlation. A Bootstrap analysis was used to assess
the confidence intervals of the correlation between
the co-factors and the relative serum cort so v. lrues.

Fo r  t he  con ipa r i son  o f  t rad i t i ona l  w i th  sham
acupuncture, relative cort isol values were used. The
relative value is expressed by subtracting the sham
va lue  (S )  f rom the  t rad i t i ona l  (T ) ,  d i v ided  by  the
sham value t imes 100; (T S)/S x 100.

These  va lues  take  i n to  accoun t  t he  i nd i v idua l
levels of serum cort isol: e.g. see Table 3 to f ind the
relative corl isol value of subject No.1 at the fourth
time point (25 min after the tr ial),  T= 374, S = 309,
thus 374-309/309 x 100 = 21 %.

Resolts
Cortisol values at the f ive sampling t imes for each of
t h e  2 0  s u b j e c t s  w i t h  t r a d i t i o n a l  a n c l  s h a m
acupuncture are shown in Table 3.

The  d i f f e rence  be tween  t rad i t i ona l  a r ro  s r ran r
acupuncture steadily increases over t ime and yields
signif icantly higher cort isol values towards the end
of the time period flable ,1J.

Iable 5 presents the Bootstrap analysis for the
med ian  and  i t s  con f i dence  i n te rva l  i o r  re la t i ve
co r t i so l  l eve l s  a t  t he  f i ve  samp l ing  t imes .  The
median incfeases over t ime and is about 20% higher
towards  the  end .  S ince  the  d i s t r i bu t i on  o f  t he
cort isol levels was heavily skewed, the median and
not the mean was used.

In  re8a rd  to  the  ques t i onna i re  i t ems ,  on l y  t he
needling sensation (p=0.0002) was experienced as
differing between tradit ional and sham acupuncture.
With tfadit ional acupuncture the subjects felt the
typ i ca l  need l i nS  sensa t i on  fde  q i . )  oT  rn tense
prickl ing, warmth, heaviness and electr icity.

Iable 6 iJlustrates the Bootstrap analysis lor the
Spearman correJations between the queslionnaire
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i tems (difference betlveen tradit ionaJ and sham) and
the serum coft isol values 45min aiter acupuncture.
D u e  t o  t h e  s m a l l  s a m p l e  s i z e  t h e  c o n f i d e n c e
intervais are iarge and the analysis suSgests only a
possible correlation between relaxation and cort isol
vatues.

Discussion
The results indicate that acupuncture points show
sub jec t i ve  (need l i ng  sensa t i on )  and  ob jec t i ve ,
physiological ( increase of serum cort isol) specif icity.
The needlinS sensation was diffefent at tradit ionai as
opposed to sham points of sl ir .ulat ion. l t  could be
a rgued  tha t  i t  i s  t he  need l i ng  sensa t i on  and  no t
acupunc tu re  pe r  Je ,  wh ich  i nduces  the  r i se  i n
cort isoJ levels. The observation that the intensity of
the  need l i nB  sensa t i on  and  se rum co r t j soJ  l eve l s
showed no correlation opposes this interpretation.

Table 3
ABSOLUTE SERUM CORIISOt VALUES (nmol,4)

t 5
T

2 S
T

l 5
T

. l S
T

5 S
T

6 S
I

7 5
T

8 S
T

9 S
T

t 0  s
T

l l s
T

t 2  5
T

t 3  5
T

t 4  s
T

t 5  5
T

! 6  5
T

t 7  s't'

1 8  5
T

1 9  S
T

2 0 s
T

5min Dur ing smin
before trial after
4 9 4  4 1 0  , 1 1 I
35 |  120 J6u
6,18 555 518
j la  j77 475
457 141 :loj
563 535 .192

315 256 261
1 9 5  2 7 6  t 5 6
169 417 316
376 397 421
372 272 254
616 506 559
454 400 l,ll
458 561 509
.lirr -106 137
i8 l  io l  lu5
343 379 3)a
242 252 294
324 371 311
.r55 396 420
1 2 9  1 2 6   0
205 215 267
374 341 358
494 417 115
245 216 2t  9
3,12 319 361
247 UA 2AA
247 259 232
3 9 4  3 5 8  l l 5
-l0l 268 244
38,1 l r0 12,1
. lo t  2t9 2r2
260 227 t95
,150 648 788
, 1 1 7  1 9 8  1 3 0
1 5 l  I t 5  1 6 0
137 115 )87
350 447 454
136 351 J l,1
t l5  106 J2u

25min 45min

109 10.+

156 un2
412 117
l l t  ) 2 2
372 315
)44 215
301 2,16
267 251
315 279
2 1 2  1 8 8
491 ,116

3,1.r ll0
456 J97
281 25,1
104 28u
2 u 8  2 6 1
309 294
298 247
1 5 2  1 1 0
l 5 : 1  l l 7
278 280
)23 28.)
372 330
217 161
261 249
t 9 t  I 9 ' {
3 2 6  2 6 7
258 2.+6
25r 252
?49 267
246 388
t 7 5  1 6 6
8 

 

614
2 7 t  2 t 6
259 2t9
1 5 5  1 1 4
l 5 t  5 2 2
279 294
.J6J 1,14

S=Sham T = hatlitbnal
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RITATIVE SERUM CORTISOL LEVELS

5min Dur ing smin 25min 45min
before lrial after after after

Posi t ive ranks l0  12 1,1 16 2A
(n=increase ot cortisol)
NeSative ranks l0 I 6 ,1 0
(n=decrease ot co(isol)
p 0.u2J o. ls l  0 .02r  <0.001 <0.001

Tha t  pa in  i n tens i t y  does  no t  d i f f e r  be tween
tradit ional and sham acupuncture, and;s not related
to the serum cort isol levels, aSues in favour of the
specif icity of acupuncture points.

Answers to the questionnaire items "Belief in the
effect of acupuncture", "Readiness to accept
acupuncture", and "Behaviour of the physician"
were unrelated to the serum codisoJ levels. Answers
to the items: "Relaxation", "Mood", "Expectation of
pain", "Degree of control", and "lnvolvement" wete
no different with either form of acupuncture, nor did
these factors correlate with serum cort isol levels.
However, the "Degree of relaxation" did eventually
co r re la te  nega t i ve l y  w i th  se rum co r i i so l  l eve l s ,
wh ich  i s  i n  keep ing  w i th  the  known  re la t i onsh ip
between cortisol and stress.
This study is to our knowledSe the f irst showinS an

i n c r e a s e  o f  s e r u m  c o r t i s o l  u n d e r  m a n u a l
acupuncture. In comparison to Malizia et ai. (1979)
o u r s  w a s  a  c o n t r o l l e d  s t u d y ,  c o n f i r m i n g  t h e
obse rva t i ons  o f  Lee  e t  a / .  ( 1982) ,  bu t  w i th  the
a d d i t i o n a l  c o n t r o l  o f  p o t e n t i a l  i n t e r v e n i n g
psychological factors.

The  spec i f i c i t y  o f  acupunc tu re  po in t s  rece i ves
some support through our data, despite the fact that

May 1997 vol 15 Na.l

the anatomical and electrophysiological propeft ies
of these points are far from defined.
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MEDIANS AND CONfIDENCE INTIRVAIS FOR RETAIIVE
CORTISOL VALUES

5min Dur ing 5min 25m;n 4smin
befofe trial after after after

Med an v. ' ) lues -7 7 17 19 17
Conf ideice i f teNals -20 -17 4 10 11

+35 +28 35 )7 41

CORRELATIONS BETWEEN QUESTIONNAIRE IfEMS AND
SERUM CORTISOL VATUES 45min AFTER ACUPUNCTURE

Factor Correlation Confidence

Ne€dl jng sensat ion 0.106 'A.213/0.657

Relaxation 0..181 'A.7291'O.A79

Belief in the effect of acupunct! re 0.255 A.653/0.299
AccepLanceofaclp lncture 0.271 A.636lo.1t l2
Expeclat io .  of  pain 0.10s 0.5:14/0.120
Even mindedness 0.091 A.4A7/0.537
Mood 0.068 0.440/0.506
Exper ie ice of  pain 0. {Jr8 0.166/0.490
DeEree of .ontro l  0 .0r  5 -0.457/0.131

lnvolvement  0.288 -0.191/0.716

Physic ian behaviour  0.105 -0.420/0.616
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