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SUMMARY. Background and objectives: For non-drug interventions such as
acupuncture, it is difficult to establish placebo or sham controls that are both inert and
indistinguishable. We reviewed sham-controlled clinical trials of acupuncture to
investigate (a) which types of sham interventions have been used in the past; (b) in what
respects true and sham interventions differed; and (c) whether trials using different
types of sham yielded different results. Methods: 47 randomized controlled trials
comparing true and sham acupuncture interventions for pain and a variety of other
conditions were identified from systematic reviews and through a search in PubMed.
Details of patients, interventions, sham interventions and outcomes were extracted in a
standardized manner. Results: In two trials the sham intervention consisted of
superficial needling of the true acupuncture points, four trials used true acupuncture
points which were not indicated for the condition being treated, in 27 trials needles were
inserted outside true acupuncture points, five trials used placebo needles and nine trials
used pseudo-interventions such as switched off-laser acupuncture devices. True and
sham interventions often differed in a variety of other variables, such as manipulation of
needles, depth of insertion, achievement of an irradiating needling sensation (de-chi),
etc. There was no clear association between the type of sham intervention used and the
results of the trials. Conclusion: Randomized trials investigating the specific effects of
acupuncture have used a great variety of sham interventions as controls. Summarizing
all the different sham interventions as ‘placebo’ controls seems misleading and

scientifically unacceptable.
© 2003 Elsevier Ltd. All rights reserved.

INTRODUCTION

Randomized, double-blind, placebo-controlled trials
are generally considered as the best tool to sepa-
rate the “specific” and the “unspecific” or “placebo™
cffects of a therapy. If the intervention is a drug,
the “specific” component is the pharmacologically
active agent while the placebo is an inert substance.
The issue becomes more complicated if the therapy
under test is a complex physical intervention as, for
example, physiotherapy, chiropractic manipulation,
or acupuncture, There can be little doubt that the
correct localization of points is vital for the theory
of acupuncture to hold some validity. A possible con-
trol intervention is, therefore, needling at incorrect
sites. However, there is evidence that such a sham
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intervention cannot be considered as physiologically
inert.! Furthermore, there is also some evidence that
the localization of incorrect points may be of rele-
vance, as differences between experimental and con-
trol groups have been larger in trials in which more
distant sham points were used.? Apart from local-
ization, acupuncturists also consider other variables
as potential modifiers of needling effects: depths of
needling, manipulation of the needle, triggering of a
specific irradiating needling sensation (de-chi), ete.
Given this complex situation, it is not surprising that
a varicty of sham techniques have been used in clin-
ical trials.*® We reviewed sham-controlled clinical
trials of acupuncture to investigate (a) which sham
interventions have been used in the past; (b) in what
respects “true” and “sham” interventions differed;
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and (c) whether trials using different types of sham
yielded different results.

METHODS

We included randomized controlled trials published
in English or German in which patients received
either true acupuncture (at least four sessions with
needle insertion at acupuncture points) or sham (at
least four sessions of an intervention described as
“sham™ or “placebo”) for preventative, palliative
or curative purposes. Studies in healthy volunteers
investigating pain thresholds, etc. or studies mea-
suring solely laboratory parameters were excluded,
as were studies on specific subtypes of acupuncture
(as ear acupuncture, laser acupuncture) or which
did not provide any details on true and sham
interventions (e.g. studies published as abstracts
only). A minimum of four sessions was required
to warrant some clinical relevance of the included
studies.

We aimed at including a total of approximately
50 primary studies on the treatment of chronic
pain and other conditions in which acupuncture
is widely used. First we screened recent system-
atic reviews of acupuncture for chronic pain in
general,® back paill,? headache,” osteoarthritis of
the knee,” fibromyalgia,'"" stroke rehabilitation,''
asthma,'? tinnitus,'® and smoking cessation.'*'* In
total, these reviews included 122 studies; but only 37
met the inclusion criteria. Therefore, an additional
search was performed in April 2002 in PubMed
(www.ncbi.nlm. nih.gov/PubMed/). The search terms
used were “acupuncture AND (placebo OR sham)”
as text words. The search was limited to the “pub-
lication type randomized controlled trial” and a
publication date after January 1, 1998. A total of 57
studies were found, resulting in 11 additional trials
meeting all inclusion criteria. On further scrutiny,
we found that one'® trial was a subgroup analysis of
another included trial.'” We excluded the publication
reporting the subgroup analysis, leaving 47 included
studies.

Details on patients, interventions, outcomes and
results in the primary studies were extracted using
a standard form by one author (FD.) and checked
by the second (K.L.). If possible, the number of
patients randomized to treatment and control groups
and the respective number of responders (global as-
sessments or, in headache studies, more than 33 or
50% frequency or headache index reduction) were
reported. Furthermore, the results of each trial were
summarized by both reviewers using a vote count: -;
“true” acupuncture statistically significantly superior
to “sham” for main outcome measure(s); (+): trend
in favor of “true” acupuncture (no statistically sig-
nificant difference, but consistent, potentially elin-
ically relevant trends for most important outcome
measures); 0: no difference; (=); trend in favor of
“sham™; —: *sham” significantly superior,

The sham interventions used were categorized in-
dependently by both reviewers according to the fol-
lowing classification scheme: I: superficial needling
of true points; II: irrelevant acupuncture points
(needling of common acupuncture points which,
however, were considered neffective for the condi-
tion treated); HI: non-acupuncture points (needling
“outside” of acupuncture points): IV: placebo nee-
dles (use of devices which mimic acupuncture but
where skin penetration does not occur); and V:
pseudo-interventions (use of interventions which
clearly differ from “true acupuncture,”
switched off-laser acupuncture devices). Disagree-
ments occurred for three studies and were resolved
by discussion,

Furthermore, we checked whether “true™ and
“sham™ interventions differed in the following re-
spects: points chosen, penetration of the skin, depths
of needling, manipulation or stimulation of the nee-
dle, achievement of de-chi (an irradiating feeling
considered to be associated with effective needling),
number of points, number of sessions, duration of
sessions.

As we assumed that most readers would ask
whether the use of different types of sham interven-
tions had an impact on outcome we included some
basic analyses on this question although their va-
lidity seemed highly questionable a prion (because
the included studies were markedly heterogencous
in respect of patients, acupuncture interventions,
type and timing of outcome measurements). First,
we simply compared vote counts for the different
“sham” categories. Then, we calculated responder
rate ratios (proportion of patients responding in the
treatment group/proportion of patients responding
in the control group) for all individual trials that
presented dichotomous data (or data which could
be dichotomized) for the response to treatment, and
pooled the ratios using the Cochrane Collaboration’s
RevMan 4.1. software (random effects model).

¢.g. use of

RESULTS

Information on conditions treated, number of pa-
tients, the sham interventions used and the overall
results of the 47 included trials is listed in Table
1. A great varicty of different sham interventions
were used. Thirty-three trials used techniques which
involved insertion of a needle (see Table 2). In two
of these, needles were inserted superficially at points
that were used in the true treatment group (cate-
gory 1). In four trials the sham points were common
acupuncture points which were considered irrelevant
for the condition being treated (category II). In 27
studies needles were inserted “outside™ of acupunc-
ture points (category I1). How these non-points
were localized differed considerably between the tri-
als which reported on this aspect: in some they were
1-3 em from true points, in others they were in the
same neural segment but in areas where no acupunc-
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First author Indication n  Sham intervention (category) Yote
(reference)

Axelssan ' Tinnitus 20 Low frequency electro-stimulation (V) 0
Ballegaard'” Angina pectoris 49 Superficial needling at non-points (lil) 0
Baust’” Migraine 44  Three defined non-points (Il 0
Carlsson?! Back pan 51 Maock transcutaneous nerve stimulation (V) +
Christensen? Asthma 17  Defined non-points outside of segment (Il) )
David®* Rheumatoid arthritis 56 MNeedle introducer at Liv 3 (IV) 0
Deluze™ Fibromyalgia 70 Points 2am from correct points (11l +
Dias® Asthma 20 Non-indicated acupuncture points () (=)
Dowson® Migraine 48  Mock transcutaneous nerve stimulation (V) 0
Fink*’ Ostecarthritis (hip) 67  Superficial needling at non-points (Il 0
Gaw?® Osteoarthritis 40 Outside but contiguous to true points (Il) 0
Gosman-Hedstrom®®  Stroke 104 Superficial needling of two true points (1) 0
Hansen®” Tinnitus 20 Superficial needling of close non-points (Il 0
Hansen®! Chronic facal pain 20 Mon-points in the same region (1) +
Hansen™ Tension-type headache 25  3em from true points (Il +
He ™ Smoking cessation 46  Mon-indicated acupuncture points (1) +
Henry>* Migraine 30 |em from true points (Il 0
Irnich** Chronic neck pain 177 Inactivated laser acupuncture device (V) (+)
Jobst® COPD 26 MNon-points close to the patella (IIl) +
Joos®’ Asthrma 38  Non-indicated acupuncture points (If) +
Karst!/ lension-type headache 62  Placebo needle at correct points (IV) 0
Kleinhenz™ Rotator cuff tendinitis 52  Placebo needle at correct points (IV) -
Korpan®? Chranic pain I4  MNon-acupuncture paints (Ill) 0
Kubiena ™ Migraine 30 1.5-Zem from true points (1) (+)
Lautenschliger®! Fibromyalgia 50  Inactivated laser acupuncture device (V) +
Lehmann*? Chronic pain 53  Sham transcutaneous nerve stimulation (V) 5
Leibing*? Back pain 131 Superficial needling 1-2 cm from true points (I} 0
Mencke ™4 Shoulder-arm syndrome 75 Non-points in the same segment (lll) +
Mencke™ 44 Low back pain £5  Non-points in the same segment (IIl} +
Mendelsson ™ Chronic back pain 95  Lidocain injection at non-peints (lll) 0
Mitchell*’ Asthma 31 Non-indicated acupuncture points (1) 0
Moalsberger™ Ostecarthrosis (knee) 103 Superficial needling of non-points (IIf) +
Maeser® Stroke 16  Individually chosen non-acupuncture points () +
Petrie™” Chronic neck pain I3 Mock transcutaneous nerve stimulation (V) s
Petrie”! Chronic neck pain 26 Maock transcutaneous nerve stimulation (V) 0
Pintov™? Migraine 22 Probably superficial needling true points (1) “+
Shi-3 Headache 34 Inactivated laser acupuncture device (V) +
Steiner Smoking cessation 32 Non-acupuncture points (IIl) 0
Takeda®® Osteoarthritis (knee) 40  Superfical needling | inch from true points () (+4)
Tashkin®® Asthma 75 I vicinity to real acupuncture points (Ilf) 0
Tavola® Tension-type headache 30  Superficial needling of non-peints (Il (+)
Vilholm>® Tinnitus 54 Superficial needling at random points (IIf) 0
Vincent™ Migraine 32 Superficial needling 2-3 em from true points () (+)
Weinschiitz (I}é‘n Migraine 40  Superficial needling [-2 cm from true points () (+)
Weinschitz (I)*° Migraine 41 Superficial needling 1-2 cm from true points () +
White! Tension-type headache 10 Blunt cocktail stick in a plastic tube (IV) na
White® Tension-type headache 50  Blunt cocktal stick in a plastic tube (IV) 0
n.a. not assessable; vote count: +: true acupuncture significantly superior to sham; (+): trend in favor of true
acupuncture; 0: no difference; (—): wrend in favor of sham; —: sham significantly superior.

Category Trials

| Superficial needling of “true’ acupuncture points 2

I Irrelevant acupuncture points 4

1 Mon-acupuncture points 27
Sum of trials with a “penetrating” sham 33

IV Placebo needles 5

v Pseudo-interventions 9
Sum of trials without skin penetration 14
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Aspect Identical Not identical Unclear
Depth of needling 4 I3 10
Manipulation 5 10 12
MNumber of points 4 I 12
Achievernent of de-chi | IS5 I
Number of sessions 24 | 2
Duration of sessions 22 - 5

ture points are known, others avoided needling in
the same neural segment and choose non-points in

distant arcas. In 14 tnals there was no insertion of

needles into the skin. Five used devices which mimic
acupuncture but where skin penetration does not oc-
cur (category IV—placebo needles): three trials used
telescope needles with a blunt tip fixed with a plastic
ring covered by a plaster, two trials used a blunted
cocktail stick in a plastic tube. Finally, nine trials
applied pscudo-interventions which were quite dif-
ferent from needle acupuncture such as inactivated
laser acupuncture devices or mock transcutaneous
nerve stimulation (category V).

True and sham interventions differed in a num-
ber of aspects, For example, three of the category
IV trials used the “placebo needles” at the same
sites as in the “true” acupuncture groups,'’H*
whereas the remaining two trials at non-acupuncture
points.?!¥* The duration of sessions was the same
in two category Il trials but was different in two
other trials.***" Variations among the 27 category
111 trials are listed in Table 3. For example, in some
trials needle insertion was superficial (versus deep
in the true acupuncture group), de-chi was avoided
(versus achievement of de-chi) and needles were
not manipulated (versus manipulation), while other
trials kept these variables as similar as possible to
the true acupuncture group.

A significant superiority over sham or a clear
trend in this direction was reported in one out of two
trials with superficial ncedling of correct points in the
sham group, two out of four trials using irrelevant
acupuncture points, 15 out of 27 trials needling
non-acupuncture points, one out of four interpretable
trials using a placebo needle and six out of nine trials
with a pseudo-intervention. Thirty trials presented
data on how many patients were responders, which
allowed the calculation of reponder proportions.
These were: neither of the two trials with superficial
needling of correct points in the sham group, three
out of four trials using irrelevant acupuncture points,
17 out of 27 trials ncedling non-acupuncture points,
three out of five trials using placebo needles and
seven out of nine trials with a pseudo-intervention.
Pooled responder rate ratios were similar for the four

categories of sham interventions but the results of

single trials varied strongly and conlidence intervals
were wide (see Table 4), Trials using non-penetrating
sham interventions (categories [V and V) yiclded

slightly (but non-significantly) larger effect sizes
compared to trials using sham interventions with
needle insertion.

DISCUSSION

The analysis shows that (1) a great variety of sham
interventions have been used in randomized con-
trolled trials of acupuncture and that (2) “true” and
sham interventions often vary considerably in regard
to several aspects that could affect the outcome. Due
to the extreme heterogeneity of trials, it is impossible
to draw a reliable conclusion whether different sham
techniques are associated with different results.

The randomized trials included in our analysis are
not a random sample of all sham-controlled studies
of acupuncture, The trials were primarily identified
from published systematic reviews on conditions
known to be treated frequently with acupuncture.
To ensure that included studies are clinically rel-
evant and represent common acupuncture practice
we excluded trials with less than four treatment
sessions. Therefore, this review does not include
studies on conditions like postoperative nausea or
dental pain where a large number of randomized
trials are available.”* ®* These conditions have prob-
ably been chosen for randomized trials because they
are comparably casy to study. For example, trials
on acupuncture for postoperative nausea typically
involve a single treatment at a single point and a
very short follow-up period. While these studies
provide important evidence on the specific effects
of a defined treatment and are of interest for anes-
thesiologists, they have little relevance for routine
acupuncture practice. Implementing a valid sham
control in a chronic pain trial with multiple sessions
and long-term follow-up is much more difficult.
When interpreting our findings, it must be kept in
mind that they apply mainly to the treatment of
chronic discases.

We were surprised how many reviews and tri-
als had to be screened to identify the preplanned
number of trials. A considerable number of stud-
ies investigated specific subtvpes of acupuncture
(electro-acupuncture, laser acupuncture, ete.), had
less than four treatment sessions despite the chrome-
ity of the conditions or did not include a sham
control condition. Both authors of this review have
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First author Qutcome Acupuncture  Sham Rate ratio
(reference) {nIN) (nIN) (95% CI)
Sham control: irrelevant acupuncture points (category )
r?ias:'t Fatient global assessment A0 B/10 075 (0A41-1.36)
He¥ Smoking cessalion 9127 /21 100 (096-51.0)
Joos?’ Patient global assessment 15020 8/18 169 (0.95-3.00)
Sutstotal 3057 17049 152 (0.57—4.04)
Sham control: nen-acupuncture points (category Il
Ballegard'” Global assessment 18724 201025 089 (0.67-1.19)
Baust?® =50% headache index reduction 14423 14421 021 (0.58-1.43)
Fink?? =50% improvement 10/32 730 134 (0.59-3.06)
I-iansenj_l =50% headache index reduction 37 0/% B.75 (0.52-145)
Hansen? =50% headache index reduction 29 09 500 (0.27-915)
Henry ™ Overall patient assessment (1120 310 183 (0.66-512)
Kubiena® >33% headache index reduction  6/15 515 120 (0.47-3.0%)
Mencke (1)1 Global improvement 33135 1530 1.89 (1.31-2.72)
Mencke (IIy* 4 Global improvement 3740 15/35 216 (1.46=3.20)
Mendelsson™ >33% pain reduction 19136 21141 103 (0.67-1.58)
Molsherger® >50% pain reduction 3677 826 152 (0.81-2.84)
Naeser™ Global assessment 410 06 5.73 (0.36-90.8)
Steiner™ Smoking cessation 116 116 100 (0.07-14.6)
Tavola®’ >50% headache index reduction  B/15 715 114 (0.56-2.35)
Vincent* =50% attack reduction 215 6/15 .17 (0.51-2.66)
Weinschiitz (1) Single-case statistics 13720 870 162 (0.87-3.04)
Weinschiitz (I Single-case statistics 15720 B21 197 (1.08-3.59)
Subtotal 2370414 139344 139 (1.12=1.73)
All categories || and Il trials 267/471 156/393 138 (1.12-1.71)
Sham control: placebo needles (calegory (V)
Karst!” =50% reduction headache days 18/34 10/35 L85 (LO0=3.42)
Kleinhenz ™ Global assessment 17/25 1427 131 (0.83-2.06)
White™” >50% reduction headache days ~ 18/25 10/25 150 (0.84-2.67)
Subtotal 50/84 BT 149 (1.09-2.02)
Sham control: pseudo-interventions (category V)
Axelsson'® Global assessment Al 419 0.82 (0.28-2.39)
Carlsson”! Pain improvement 16/34 216 376 (0.98-144)
Dowson®® =50% frequency reduction 825 6/23 1,23 (0.50-3,00}
Irnich® >50% improvement pain mov. 29156 661 175 (1.10-2.79)
| r'mlenschﬁiger'“ Global assessment 1025 7125 1,43 (0.65-3.15)
Petrie”” Goodivery good pain reliel 61 o/ |14 (0.77-167)
Petrie®! Moderately/greatly better 613 4102 138 (0.51-3.74)
Subtotal 9071 417152 1,59 (1.15-2.18)
All categories IV and V trials 1297255 751239 154 (1.23-1.91)
n/N: number of responders/number randomized to the respective group.

only basic knowledge of acupuncture but the “true”
interventions in a number of trials did not appear
representative of routine acupuncture. For example,
treating paticnts with rheumatoid arthritis five times
at a single site” would hardly be considered as ade-
quate by mest acupuncturists, However, the issue of
level of training of the acupuncturist was beyond the
scope of this study.

Classifying the included trials into categories
of sham interventions and assessing the differences
between true and sham treatment is partly subjective.
Other reviewers might code some trials differently
but it scems unlikely that they would consider the
overall pattern less confusing. Are trials which use
such different control interventions comparable?

Our analyses of response rates suggest that overall
results were similar regardiess of the sham technique.
However, we believe that these analyses do not allow

a reliable conelusion on whether trials with different
sham interventions yield different results, We have
shown that even within a single category, sham and
true interventions tend to differ in a variety of as-
pects that are potentially relevant. Furthermore, the
number of trials in each category is low, and there
is strong heterogeneity of patients, true acupuncture
interventions and outcome measures. Response was
not the primary outcome measure in the majority of
trials and given the small sample size of the stud-
ics, this simple dichotomous finding did not always
reflect the results reported for continuous outcomes,

The various types of sham techniques used have
different advantages and drawbacks. For example,
needling the “true” points superficially is a good
test for the influence of the depth of needling, how-
cver, many Japanese acupuncturists consider super-
ficial needling as highly effective.”” When needling
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Box |

Examples of questions answered depending on the sham intervention used

Sham or control intervention
Use of "placebo’ needles at the same sites as in the true
acupuncture group

Use of "placebo” needles at non-acupuncture points

Superficial needling at non-acupuncture points without an

attempt to achieve de-chi and without stimulation
Maock transcutaneous electrical nerve stimulation

Acupuncture performed by trained and experienced
acupuncturists vs. untrained health care providers

Question answered

Does skin penetration make a diflerence in companson
to pressure without skin penetration at acupunciure
points?

Do point localization and skin penetration make a
difference!

Is a "normal” acupuncture intervention supenor ta a
needing intervention deficient in various aspacts
considered relevant to good quality acupuncture!

Is acupuncture superior to a physiologically inert
pseudo-intervention?

Is il necessary 1o study acupuncture!

non-acupuncture points there are valid reasons to
choose close or distant points, to vary depth or not,
etc, but no one can be sure whether this affects the re-
sults of the trial, Recently the development of placcbo
needles, for example,®” has been considered a major
advance. These are a welcome and useful innovation
but they do not resolve the problem. Placebo needles
typically have blunted tips and are put into foam or

plasters fixed on the skin, to mimic the insertion of

a needle. The technique is time-consuming (and so
increases patient-provider contacts), as well as being
problematic in hairy areas, fingers and feet. When
used at true points it might be an effective form
of acupressure (which has been shown effective for
postoperative nausea®), When used at wrong points
the placebo differs from the true intervention in two
ways: localization and skin penetration. In conclu-
sion, most of the sham techniques are useful but they
all answer slightly different questions.’ Some exam-
ples of sham interventions and the relevant questions
are listed in Box 1.

The discussion on which sham technique is best
often focuses on whether it is indistinguishable, that
is, whether patients are unable to tell true from sham
acupuncture. In this respect pseudo-interventions
(e.g. switched off-laser acupuncture devices) must be
considered inadequate, although the manner in which
informed consent is achieved plays a fundamental
and decisive role.’ Ten trials'®21:24.2830.31,36.50,51.55
included in our analysis described how patients
were informed: none seemed to have used the word
placebo, some vaguely spoke of an experimental
and a control condition but most seem to have sug-
gested that two types of acupuncture were being
compared. 1f patients do not know that they might
receive a sham intervention, cven distinguishable
pseudo-interventions can be highly credible and ac-
credited as adequate sham interventions. Whether
incomplete informed consent to maintain blinding is
ethically acceptable should be discussed in an open
manner.

The choice of the sham intervention for a specific
trial will depend to a great extent on the broader aim
and the logistical framework of a study. If. for ex-

ample, a large multi-center trial is performed to help
with the decision on whether acupuncture should
be reimbursed or not, it scems logical to compare
an adequate acupuncture intervention with a clearly
inadequate sham-control which is easily performed
in a standardized manner. If the aim of a study is
to provide a “clean” scientific proof that two key
aspects of acupuncture—point localization and skin
penetration—play a vital role, the best choice might
be a factorial design with “placebo™ and “normal”
needles at true and non-acupuncture points.

In conclusion, we believe that our analysis shows
that there is no single adequate sham intervention for
acupuncture trials, Problems are likely to be similar
for other non-drug-interventions. Sham interven-
tions are useful to answer specific questions on the
composite influence of the various manipulated vari-
ables (location, depth, manipulation, de-chi, etc.).
However, comparing and interpreting the results of
trials with totally heterogeneous interventions by
regarding them simply as ‘placebo-controlled” is
highly misleading and scientifically unacceptable.
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