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ABSTRACT

In this review, controlled clinical trials of acupuncture are placed into five categories on the
basis of the treatment with which acupuncture is compared. Methodological and ethical is-
sues relevant to each category are discussed. Wait list (or no treatment) controls, which are
ethically acceptable for stable, chronic conditions, assess the efficacy of acupuncture relative
to the natural history of the condition but do not control for nonspecific treatment effects.
Placebo controls, defined here as noninvasive procedures such as inactive transcutaneous elec-
trical nerve stimulation (TENS) or mock needling, assess whether acupuncture has an effect
beyond that of the therapeutic milieu. Sham controls, defined as invasive but inappropriate
procedures such as shallow needling at nonacupoint sites, assess whether acupuncture effi-
cacy depends on the style and location of needling. Standard care comparisons assess whether
acupuncture performs at least as well as a medication, medical device, or physiotherapy. Ad-
junctive care comparisons assess the efficacy of acupuncture plus standard care relative to
standard care alone. From an ethical perspective, active debate surrounds placebo and sham
controls. Those who argue against these procedures consider withholding treatment to be im-
proper. They favor the wait list and both standard care designs in which all patients receive
treatment. Others argue that testing a treatment prior to demonstrating its efficacy against a
placebo is equally improper. From a methodological perspective, it should also be considered
that most clinical trials of acupuncture have assessed its efficacy by administering a fixed
course of treatment based on biomedical diagnosis. The challenge for future trials is to de-
sign conditions that more closely mimic the delivery of acupuncture in clinical practice, as
individualized treatment informed by its own diagnostic traditions.

INTRODUCTION a paucity of trials. There are well over a hun-

dred controlled clinical trials of acupuncture

Methodology issues have been a major
cause of the slow pace of acupuncture’s
acceptance by the biomedical community. The
problem lies in the difficulty of creating gen-
erally acceptable models of clinical trial design
for this traditional medical practice (Lewith
and Vincent, 1996; Jobst, 1996; Ernst and
White, 1997). This is not to say there has been

in English-language journals alone (Eskinazi,
1996). Rather, the difficulties stem from the
fact that acupuncture is rooted in a distinct
physiology, with diagnostic and treatment
procedures that differ strikingly from bio-
medicine.

As an example, it is often the case that Ori-
ental medicine identifies several diagnostic
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subgroups for a given allopathically defined
condition. A distinct set of acupuncture points
is then used for treating each subgroup, with
the option of further modifying the point se-
lection to reflect an individual patient’s diag-
nosis. In this light, it can be considered inap-
propriate to design acupuncture trials based
solely on biomedical diagnoses, with protocols
requiring all patients to be needled at the same
points. Yet this is the approach that has been
taken in the majority of clinical trials (Birch and
Hammerschlag, 1996).

The formulaic approach to the testing of
acupuncture can be seen as a logical conse-
quence of applying Western scientific protocols
initially designed for the rigorous testing of
pharmaceuticals (placebo-controlled trials) or
surgical techniques (sham-controlled trials).
The approach aims to assess whether a certain
“dosage” of acupuncture (based on number of
needles, duration of treatment, and number of
sessions) is therapeutic for a preestablished
condition. Herein lies the dilemma. Clinical
trial designs cannot easily accommodate indi-
vidualized treatments, yet requiring all pa-
tients to be treated at the same set of acupunc-
ture points may seriously underevaluate the
efficacy of the treatment being assessed.

In the absence of a generally applicable trial
design, a multiplicity of approaches has been
attempted. Accordingly, an examination of the
problems in acupuncture research needs to be-
gin by placing clinical trials into design cate-
gories. Methodological and ethical issues rele-
vant to each type of trial can then be addressed.
Prior to beginning this analysis, it will be of in-
terest to illustrate the current methodological
state of affairs with two broad examples: one
anecdotal, based on personal experience of
acupuncture grants review; the other semi-
quantitative, based on an overview of pub-
lished clinical trials of acupuncture.

In July 1993, the Office of Alternative Med-
icine (OAM) convened a panel to review the
acupuncture research grants received in re-
sponse to its initial call for proposals (Ham-
merschlag and Parfitt, 1994). Fifteen panel
members, including Oriental medicine prac-
titioners and researchers from within and
outside the field, were assembled to review
55 grants in 3 days. Among only the first
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dozen grants considered were proposals to
needle patients at (1) a uniform set of points
based on treatment described in a standard
Chinese text; (2) individualized sets of points
based on trigger points; (3) individualized
sets of points based on traditional Chinese
medicine diagnosis; and (4) a single point
based on previous experience of patients with
similar symptoms. And this variation was
only among the acupuncture treatment
groups. An even greater variability was ap-
parent from the protocols proposed for the
control groups. Why?

First, like any treatment performed by a
skilled practitioner, acupuncture can induce a
placebo effect. But, unlike the readily camou-
flaged sugar pill, there is no similarly obvious
means to disguise the intent of needling from
the patient, let alone the practitioner—al-
though, as described in a later section, there
have been a number of creative attempts to
solve these problems.

Second, the microtrauma resulting from
piercing the skin induces a variety of physio-
logical responses involving the microcircula-
tion, local immune function, and neurally me-
diated analgesic effects (Kendall, 1989; Le Bars
et al., 1991). As with the placebo effect, these
nonspecific responses in clinical practice can sig-
nificantly contribute to the healing effect pro-
duced by needling at prescribed, diagnosis-
specific acupuncture points (Lewith and
Vincent, 1996; Ernst and White, 1997). In con-
trast, in clinical research, the same nonspecific
responses are considered as “noise,” above
which, especially if the sample size is small, it
may be difficult to detect the “signal,” with the
possible result of type II errors. As will be dis-
cussed, there has been considerable debate, re-
flected in the use of numerous sham acupunc-
ture procedures, as to how best to control for
these nonspecific effects.

Needless to say, the large diversity of proto-
cols outlined in the OAM research proposals
led to spirited deliberations within the review
panel. Because it took at least the first dozen
grants to attain a reasonable degree of agree-
ment on issues of research design, in fairness—
after reviewing all 55 proposals—the panel re-
turned to re-review the first 12.

A representative survey of published clinical
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trials of acupuncture reveals that our experi-
ence in the review panel mirrored the at-large
state of acupuncture research. In 1995, follow-
ing the Food and Drug Administration (FDA)
workshop to consider removing the “investi-
gational” label from the acupuncture needle
(Eskinazi et al., 1996), the National Academy of
Acupuncture and Oriental Medicine (NAA-
OM) commissioned the Society for Acupunc-
ture Research (SAR) to prepare a compendium
of summaries of positive-outcome controlled
clinical trials of acupuncture. A compilation of
such information was envisioned as being use-
ful for providing evidence-based credibility
when promoting acupuncture to insurance
companies, hospitals, and state lawmakers con-
sidering licensing legislation. Two SAR board
members accepted the task, and last Novem-
ber, NAAOM published their summaries of 70
controlled clinical trials (Birch and Hammer-
schlag, 1996). As an exercise for the present ar-
ticle, these trials were assigned to categories de-
fined by their research design (Table 1).

The studies were initially sorted into five cat-
egories on the basis of their control or com-
parison treatments. Use of an untreated control
group through all (“no treatment”) or part
(“delayed treatment”) of the study defined cat-
egory 1. Remaining studies using control treat-
ments were sorted according to whether these
treatments were noninvasive (category 2) or in-
vasive (category 3). This distinction was made
because it seemed useful to apply the term
placebo to noninvasive treatments, such as an
inactive transcutaneous electrical nerve stimu-
lation (TENS) electrode or the blunt end of an
acupuncture needle, and the term sham to in-
vasive treatments such as needling at shallow
depths and at sites inappropriate to the treat-
ment. Studies comparing acupuncture with a
biomedical treatment, including medication, a
medical device, or physiotherapy, were placed
in category 4, while studies testing acupunc-
ture as adjunctive to biomedical standard care
comprised category 5.

Each of the five categories was then divided
into subcategories based on variations of the
control treatment. For example, four different
styles of sham treatments were identified,
depending on whether the needling was at
the same depth as, or more superficial than
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the acupuncture treatment and whether the
needling was performed at traditionally de-
fined acupuncture points or at nonpoint loca-
tions. Each of the clinical trials was then as-
signed a place in the table on the basis of its
control treatment subcategory as well as a fur-
ther subtype determined by whether it used
two groups (A vs. B design), two-group cross-
over, or more than two groups.

The diversity of control groups is readily ap-
parent from Table 1. Within the major subtype,
the A vs. B design, 43 trials were distributed
among 13 subcategories. The 6 A/B crossover
trials represented 4 subcategories and the 14
trials that compared acupuncture with more
than 2 control or comparison treatments used
more than 7 subcategories of research design.
Omitted from Table 1 were trials that used ad-
ditional subcategories of control or comparison
groups, including single treatments of acu-
pressure, laser irradiation or sham elec-
troacupuncture and multiple treatments, such
as sham acupuncture plus medication or TENS
plus medication. Also omitted from Table 1
were 7 trials that examined the effectiveness of
acupressure (n = 6) or moxibustion (n = 1).

It should be noted that bioethical issues are
being increasingly raised as part of the method-
ological debate. While several of the control
groups in Table 1 have been the focus of ethi-
cal concerns, the issues are not unique to
acupuncture but apply generally to clinical trial
design. A major concern, for example, involves
the concept, “intent to treat.”! On the one hand,
it is argued that even though informed consent
will be obtained for a trial in which patients
will be randomly assigned to receive treatment
or placebo, it is no longer ethically justifiable
to withhold treatment for experimental pur-
poses (Stanley, 1988; Rothman and Michels,
1994). So-called “active controls” are proposed
as an alternative research design in which an
experimental treatment, such as a new dru g (or
acupuncture), is compared with an accepted
treatment, such as standard medication. The
counter argument is that it is unethical to test
any experimental treatment if there is no con-

'The meaning of the term “intent to treat” in the con-
text of bioethics should not be confused with the differ-
ent usage of the term in the context of data analysis.
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TapLE 1. SURVEY OF RESEARCH DESIGNS OF TRIALS SUMMARIZED IN
AcupuncTure Erricacy: A CompeNDIUM OF CONTROLLED CLINICAL TRIALS

Subtype®
A/B

Research design Avs. B Crossover >2 groups®
1. Acupuncture vs. no treatment

Delayed treatment (wait-list control) 3¢ - 3d

No treatment 1® - 5f
2. Acupuncture vs. placebo (noninvasive treatment)

[nactive TENS at treatment acupoints 48 = -

Noninvasive “needling” at nonpoints 2b - -
3. Acupuncture vs. sham needling (invasive treatment)

Treatment depth at nonpoints 5! 2 5k

Treatment depth at inappropriate acupoints 2t - -

Superficial needling at nonpoints = 2n -

Superficial needling at treatment acupoints 2" = 1P
4. Acupuncture vs. biomedical standard care

Medication 114 Ir 8°

Medical device at treatment acu-points 1¢ e 3"

Medical device at injury site - - 20

Physiotherapy 4 - -
5. Acupunture plus standard care vs. standard care alone

Medication 1¥ - -

Physiotherapy 4% = -

aStudies from Birch and Hammerschlag, 1996, are sorted into five major research designs, each
with three subtypes: A vs. B (n = 43), in which patients were assigned to one of two groups re-
ceiving either acupuncture or a control or comparison treatment; A/B crossover (n = 6), in which all
patients received acupuncture and a control or comparison treatment; =2 groups (n = 14), in which
patients were assigned to acupuncture or to one of two (n = 6), three (n = 6), or four (n = 2) con-
trol or comparison groups. Of the 70 trials examined, those not included in the table involved the
use of only acupressure (n = 6) or moxibustion (n = 1).

bBased on the numbers given in footnote a, this column should total 38. The lower total reflects
the use in the trials of study groups other than those listed in the table.

<2(Clinical trials assigned to each category are listed in the Appendix.

current attempt to ascertain whether it is more
effective than a placebo (Rothman and
Michels, 1994). Applying this “intent to treat”
principle, trials in which an acupuncture
groups is compared with a delayed-treatment
group or to a group receiving standard bio-
medical care would be considered more ethi-
cal than trials using a no-treatment, placebo,
or sham-control group. These issues will be
discussed in more detail as each of the five cat-
egories of research design highlighted in Table
1 are examined.

WAIT-LIST CONTROLS

The use of a delayed-treatment control group
is justifiable in trials of stable, chronic condi-

tions. From a bioethical perspective, the re-
search design is acceptable because all patients
receive treatment. While a wait-list group is
useful for assessing the rate of spontaneous re-
mission, it does not control for either placebo
effects or nonspecific physiological responses
to needling. This trial design also does not con-
trol for possible nocebo effects (patient-engen-
dered negative effects) in the wait-list group.
Such effects, which may occur as a result of dis-
appointment at not being assigned for imme-
diate treatment, can contribute to between-
group differences in outcomes.

Conditions for which acupuncture has been
compared with wait-list controls in clinical tri-
als include chronic low-back pain (Coan et al.,
1980), chronic neck pain (Coan et al., 1982), os-
teoarthritis (Christensen et al., 1992), and cra-
niomandibular disorders (List et al., 1992).
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PLACEBO CONTROLS

The use of a placebo is most commonly as-
sociated with the double-blind trial design. In
theory, the placebo provides a means of as-
sessing that portion of the overall treatment ef-
fect resulting from “expectations of benefit” on
the part of both the patient and the practitioner.
Since, from the perspective of clinical research,
positive outcomes resulting from expectations
represent experimental bias and confounding
data, the placebo usually plays an obligatory
role at the final stage of acceptance of any phar-
maceutical therapy or medical device for a
given condition.

With acupuncture treatment, as briefly dis-
cussed previously, outcome is a composite of
three factors: placebo effects, nonspecific phys-
iological responses to piercing the skin, and
specific responses to stimulation of the partic-
ular acupuncture points chosen for treatment.
To assess placebo effects alone, a procedure
must be devised that is both noninvasive and
credible to the patients (Vincent and Lewith,
1995; Lewith and Vincent, 1996). One approach
has been to apply a disconnected TENS elec-
trode at or near the acupuncture treatment
points. During this procedure the TENS indi-
cator light is set flashing to reinforce the im-
pression that an active treatment is being pro-
vided (Macdonald et al, 1983; Petrie and
Langley, 1983; Dowson et al., 1985). In a three-
arm trial, patients were assigned to elec-
troacupuncture, subthreshold TENS, or dead-
battery TENS under conditions where the
physical therapist was blinded to whether the
TENS was active or inactive (Lehmann et al.,
1986). It is of interest that in the only acupunc-
ture trial reporting on patients’ assessment of
mock TENS as a placebo, the two procedures
were considered equally credible by acupunc-
ture-naive, neck pain patients (Petrie and Ha-
zleman, 1986).

When the placebo treatment involves mock
needling it is virtually impossible to blind the
acupuncturist. Blinding the patients is possible,
however, particularly when the trial is re-
stricted to acupuncture-naive patients. Fur-
thermore, the use of blinded treatment asses-
sors strengthens the methodological rigor of
the single-blind trial. Such noninvasive, mock
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needling placebos have included touching the
skin surface either with acupuncture needles
(Jensen et al., 1979), the blunt end of the nee-
dle (Hesse et al., 1994), or a pencil-like probe
(Molsberger and Hille, 1994). Alternatively, in
studies where true acupuncture was adminis-
tered using needles maintained within plastic
guide tubes, the placebo treatment involved
light tapping on the skin with an empty guide
tube (Lao et al., 1995) or a blunted cocktail stick
introduced through the guide tube (White et
al., 1996). When possible, patients were kept
from viewing the needling procedures by
strategies such as selecting acupoint sites on
their back or by placing gauze over their eyes.
As with the use of mock TENS, it is critical to
the validity of the trial to establish that patients
cannot differentiate the true from the placebo
treatment (Vincent, 1990). Of the five studies
cited, credibility of the placebo was assessed in
three (Hesse et al., 1994; Lao et al., 1995; White
et al., 1996).

SHAM CONTROLS

Sham procedures have been defined in this
review as the use of invasive but inappropriate
needling. Because they closely mimic true
acupuncture they readily control for placebo ef-
fects. In addition, because they are invasive,
they control for a range of nonspecific physio-
logical effects induced by needling (Table 2).
Such generalized responses to needle insertion
are likely to include local circulatory and im-
mune reactions (Kendall, 1989) and the neu-
rally mediated diffuse noxious inhibitory con-
trol that provides rapid modulation of sharp
pain (Le Bars et al., 1991). The use of sham
needling also enables testing one of the funda-
mental tenets of acupuncture: needling at spe-
cific points matters.

Using the 70 clinical trials surveyed in Table
1 as a representative sampling, it is clear that
considerably more trials have used sham
needling (n = 22) than placebo procedures (n =
6) as controls. It is also apparent that no con-
sensus exists as to what the sham treatment
should be. Site and depth of needling are the
major variables in the choice of sham.

The use of “inappropriate” acupuncture
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points (those unlikely to be beneficial for the
condition being treated) offers the unique ad-
vantage of permitting a true double-blind trial
in which an acupuncturist with no knowledge
of the patient’s condition can be told which of
two sets of points to needle (Godfrey and Mor-
gan, 1978). The disadvantage of inappropriate
points, however, is the paucity of information
regarding all possible effects of needling any
given acupuncture point. Most studies, there-
fore, have opted for needling at sites near but
not on traditional acupuncture points. Such
nonpoint sites are identifiable by their conduc-
tivity readings that are several orders of mag-
nitude lower than those at true points (Helms,
1987; Bullock et al., 1989).

While acupuncture is more closely mimicked
when sham needles are inserted to a similar
depth as the treatment needles, superficial
needling is preferable in that it triggers most of
the nonspecific responses to needling while
minimizing the specific effects (Birch, 1995;
Vincent and Lewith, 1995). Such “minimal
needling,” defined by Vincent and Lewith
(1995) as superficial insertion at nonpoints with
little manipulation, is becoming increasingly
favored as the most appropriate sham control.
Of the 8 studies in Table 1 that used this pro-
cedure as their sham control, 6 were performed
in 1990 or later, whereas only 3 of the 14 stud-
ies using same depth needling were performed
since 1990. Examples of trials using minimal
needling are those for facial pain (Hansen and
Hansen, 1983), migraine (Vincent, 1989), fi-
bromyalgia (Deluze et al., 1992), and xerosto-
mia (Blom et al., 1992). Sham needling was
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rated as a credible control by patients in the mi-
graine study (Vincent, 1989).

The contribution of nonspecific effects of
needling to the overall efficacy of acupuncture
treatment is best appreciated by examining re-
sults of trials in which patients were randomly
assigned to three groups: acupuncture, sham
needling, and no treatment. In a study of dys-
menorrhea (Helms, 1987), pain score was sig-
nificantly reduced in the acupuncture group
relative to both other groups, but sham
needling outperformed no treatment. Similar
findings were obtained in preliminary results
of a trial of acupuncture as adjunctive treat-
ment to antiemetic medication (Shen et al.,
1997). With all women receiving the same reg-
imen of medication, those who received sham
needling experienced relief from nausea and
vomiting at a level intermediate between those
receiving acupuncture and those receiving no
adjunctive treatment.

As discussed earlier, the use of either placebo
or sham controls has raised bioethical concerns
because they violate the “intent to treat” prin-
ciple. One means of satisfying this concern, ap-
plicable to clinical trials of chronic conditions,
is to provide genuine acupuncture to control
group patients at the end of the trial period
(Jobst et al., 1986).

COMPARISON TO BIOMEDICAL
STANDARD CARE

Rather than using a placebo or sham-control
group, many clinical trials have been designed

TasLe 2. COMPONENTS OF THE ACUPUNCTURE RESPONSE
TRIGGERED BY PLACEBO OR SHAM CONTROLS

Components of healing

Placebo Nonspecific Specific effects
Type of treatment effects effects of needling® of acupuncture
Placebo X
(Noninvasive procedures®)
Sham X X
(Invasive proceduresP)
Acupuncture X X X

aSuch generalized responses to needle insertion are likely to include local
circulatory and immune reactions (Kendall, 1989) and the neurally mediated diffuse
noxious inhibitory control (Le Bars et al., 1991).

bSee Table 1 and text for examples.
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to compare an experimental treatment with a
standard treatment. This is commonly done
with a new pharmaceutical or surgical proce-
dure, but the strategy works equally well for
intertreatment comparisons. Of interest here
are a variety of trials in which patients were
randomly assigned to groups for acupuncture
or for treatment with medication, a medical de-
vice or physiotherapy. Included in category 4
of Table 1, for example, are trials comparing
acupuncture to a B-blocker for migraine pro-
phylaxis (Hesse et al., 1994), anti-emetic med-
ication or TENS for controlling postoperative
vomiting (Ho et al., 1990), analgesic medication
for renal colic pain management (Lee et al.,
1992) and physiotherapy for treatment of cer-
vical spondylosis (Loy, 1993).

In contrast to placebo or sham-controlled tri-
als, in which acupuncture must significantly
outperform the control treatment, trials using
a biomedical care comparison group require
acupuncture to perform only at least as well as
the standard care to establish its efficacy. A
corollary is that a control group may not be es-
sential in these trials, provided that acupunc-
ture is being compared with a pharmaceutical,
medical device, or physiotherapy treatment
that has been proven effective against a placebo
or sham control in a prior trial. It is important
to consider that a control group may, in fact,
be needed because of major variations in treat-
ment styles. In the case of trials comparing
acupuncture with medication, in which
needling usually involves significantly greater
time and attention than treatment with med-
ication, an acupuncture control group has been
used to enhance a trial’s credibility. An exam-
ple is the previously cited migraine study in
which patients were randomly assigned to
groups receiving either placebo acupuncture
plus medication or acupuncture plus placebo
medication (Hesse et al., 1994).

From an ethical perspective, the merit of the
intertreatment research design is that, unlike
placebo or sham-controlled trials, there is an
“intent to treat” all patients in the study. An
additional valuable feature of acupuncture ver-
sus biomedical care trials is the potential for
side-by-side comparisons not only of efficacy,
but of onset, duration, side effects, quality of
life, and cost effectiveness of the two treat-
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ments. Examples include a more rapid anal-
gesic onset of acupuncture than medication for
relieving renal colic (Lee et al., 1992), a greater
percentage of low-back pain patients in the
acupuncture than the physical therapy group
able to return to their original or equivalent
jobs (Gunn et al., 1980), and fewer adverse side
effects from acupuncture than medication in
patients treated for renal colic (Lee et al., 1992)
or migraine (Hesse et al., 1994). Also, in this last
study, acupuncture was as effective as meto-
prolol for reducing frequency and duration of
migraine attacks, but was patient-rated as less
effective than the B-blocker in “global effects”
on their headaches.

Clinical trials comparing acupuncture with
biomedical care were the focus of a recent sys-
tematic review (Hammerschlag and Morris,
1997). Of 52 studies that met inclusion criteria
(trial outcome was not a selection factor), 29
were excluded for use of historical controls, ex-
perimentally induced test conditions, proce-
dures other than acupuncture alone as the test
treatment, or biomedical treatment that had not
been previously proven effective under placebo-
controlled conditions. The qualifying trials
were evaluated on the basis of 25 criteria of
good study design and reporting.

On a rating scale of “adequate,” “partial,” or
“not attempted /not reported,” only 3 of the 23
qualifying trials scored “adequate” on at least
60% of the criteria. Two of the most important
criteria for intertreatment trials had widely dif-
fering scores. Randomization (to prevent prac-
titioner or patient bias) was used/reported in
20 of the 23 trials (87%), whereas blinding of
outcomes assessors (to overcome the impossi-
bility of blinding either practitioners or patients
in intertreatment trials) was reported in only 4
trials (17%). Overall, 4 criteria were rated “ad-
equate” on at least 80% of the trials whereas 8
fell below the 20% mark. An important cau-
tionary note implied in these generally low
scores is that statistically significant differences
in end points are not sufficient to guarantee
credibility of results. A positive outcome can
readily be questioned, for example, if the treat-
ment assessor was not blinded to group as-
signment. Conversely, a negative outcome can
be questioned if there is insufficient informa-
tion about the acupuncture protocol because
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reduced efficacy can be a result of inadequate
or inappropriate treatment (Birch, 1997).

ACUPUNCTURE PLUS STANDARD CARE
COMPARED TO STANDARD
CARE ALONE

The last category of research design listed in
Table 1 involves the evaluation of acupuncture
as adjunctive care. From an ethical perspective,
this trial design should be given highest marks.
Whereas the appeal of A vs. B comparisons of
acupuncture and biomedical care is the intent
to treat all patients, the greater appeal of the
A + B vs. B design is that all patients receive a
treatment previously established as effective.
An impetus for adjunctive trials is that a given
standard care is not fully effective and the ques-
tion asked is whether acupuncture may im-
prove the outcome.

Clinical trials of this design include studies
of acupuncture as adjunctive to physiotherapy
for low-back pain (Gunn et al., 1980) or stroke
(Naeser et al., 1992; Hu et al., 1993; Johansson
et al., 1993; Sallstrom et al., 1996), and to med-
ication for chemotherapy-induced nausea and
vomiting (Shen et al., 1997) or stroke-related in-
tracranial pressure (Zhang, 1996). It should be
noted, however, that only two of these studies
administered sham needling to the group re-
ceiving standard care alone (Naeser et al., 1992;
Shen et al., 1997). Without such a control, it can-
not be formally established that a finding of en-
hanced efficacy of standard care is a result of
the specific acupuncture treatment, as opposed
to the added attention that the treatment pro-
vides or the nonspecific effects of the needling
(as discussed earlier).

A final note regarding the A + B vs. B re-
search protocol is the value of expanding it to
a three-arm design. As previously cited, pre-
liminary results from a trial of acupuncture as
adjunctive treatment to anti-emetic medication
indicate that the group receiving medication
plus acupuncture experienced significantly
greater benefit than the group receiving med-
ication alone (Shen et al., 1997). However, a
third group in this study, receiving medication
plus sham acupuncture, benefited to an inter-
mediate extent. Comparison of adjunctive
acupuncture to adjunctive sham needling pro-
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vides evidence that acupuncture per se can be
an effective complementary medicine. In addi-
tion, by comparing adjunctive acupuncture to
no adjunctive treatment, the three-arm design
provides a measure of the total benefit of sup-
plementary acupuncture treatment, as it would
be delivered in clinical practice.

SUMMARY AND CAUTIONARY NOTE

The phrasing of the guideline questions to
the NIH Consensus Panel at the November
1997 conference on acupuncture reflected the
importance of methodological issues to the
outcome of that historic meeting (NIH, 1997).
Of the five questions, those relevant to clinical
trials asked, in effect, “Is there sufficient evi-
dence to conclude that acupuncture is more ef-
fective than placebo?”; “Does acupuncture per-
form as well as standard care?”; and, “Is
acupuncture an effective adjunctive treatment
to standard care?” The following outline of re-
search design issues presented at the Consen-
sus Conference can serve as a useful summary
of the present review.

o Wait-list control: Useful for stable, chronic
conditions. Control group assesses the rate
of spontaneous remission but does not pro-
vide a measure of either placebo effects or
nonspecific effects of needling. Design is eth-
ical because all patients receive treatment.

* Placebo control (noninvasive procedures includ-
ing inactive TENS and mock needling): Best
used as a modified double-blind protocol in
which patient and treatment evaluator are
blinded (the acupuncturist cannot be
blinded). Patient blinding should be vali-
dated. The design does not control for non-
specific effects of needling (Table 2). Ethical
questions have been raised because there is
no intent to treat the control group.

e Sham control (invasive procedures including
shallow needling at nonacupoint sites): Best
used as a modified double-blind protocol
(see placebo control above). Patient blinding
should be validated. Sham procedures con-
trol for placebo effects as well as nonspecific
effects of needling (Table 2). Ethical questions
are similar to those for placebo controls.

o Comparison with biomedical standard care (med-
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ication, medical device, or physiotherapy): To be
considered effective, acupuncture needs to
perform only at least as well as the standard
care provided the latter has previously out-
performed a placebo. Useful design for com-
paring onset, duration, side effects and cost
effectiveness, in addition to medical effec-
tiveness, of the two medicines. Ethical de-
sign because all patients receive treatment.

* Adjunctive to biomedical standard care (ie, stan-
dard care with or without acupuncture): Best
when acupuncture and sham needling are
compared as adjunctive treatments. Highly
ethical because all patients receive standard
care.

In closing, a cautionary note should be con-
sidered when evaluating the efficacy of
acupuncture from the results of controlled clin-
ical trials. Based on methodological considera-
tions, a case can be made that acupuncture has
been underevaluated in a substantial majority
of these trials. When diagnosis is framed pri-
marily in biomedical terms and the acupunc-
ture needling protocol is standardized, as has
been the case in most acupuncture trials, the
question driving these trials becomes: Is
acupuncture effective when delivered as a
fixed course of treatment based on biomedical
diagnosis? In short, this question becomes: Is
acupuncture an effective biomedical treat-
ment? In contrast, it must be remembered that
when acupuncture is delivered in clinical prac-
tice, a condition-specific subgroup of Oriental
medicine diagnoses is found to underlie many
biomedically defined conditions. Treatment
point selection is then informed by this Orien-
tal medicine diagnosis and is often modified to
become patient-specific. Future clinical trials
that test acupuncture within its own medical
traditions are likely to provide a more appro-
priate and more clinically meaningful assess-
ment of acupuncture efficacy than the genera-
tion of clinical trials published to date.
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