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ABSTRACT
There is almost universal agreement that the quality of clinical trials of acupuncture is poor. There is an urgent need to improve their quality. The author develops here a list of 45 criteria important in the design, implementation, and writing up of controlled clinical acupuncture trials. This list has been compiled after examining the quality assessment criteria used in meta-analyses and systematic reviews of acupuncture, general
publications on clinical trial designs and methodological considerations specific to acupuncture trials. Each criterion is discussed with recommendations about use and implementation. Additionally, each criterion is discussed relative to their importance in three types of acupuncture trial, acupuncture versus sham acupuncture,
acupuncture versus standard therapy and acupuncture versus no treatment or wait-list. It is hoped that this exploration and systematic presentation of the 45 criteria will contribute to improving the quality of clinical trials of acupuncture. Improved trial quality will lead to greater ease interpreting the results of trials, especially
in systematic reviews.

INTRODUCTION

T

here is almost unanimous agreement that controlled
clinical trials of acupuncture have suffered from multiple flaws, and that their methods need to be improved NIH
Consensus Conference. Acupuncture, 1998; British Medical
Association, 2000; Ernst 1994; Ernst and White, 1996, 1997,
1998, 1999; Ezzo et al., 2000, 2001a; Hammerschlag and
Morris, 1997; Kleijnen et al., 1991; Lewith and Machin,
1983; Linde et al., 1996; Lytle, 1993; Mayer, 2000; McLellan et al., 1993; Melchart et al., 1999; Patel et al., 1989;
Richardson and Vincent, 1986; ter Riet et al. 1990a, 1990b;
Tait et al., 2002; van Tulder et al., 1999; Vickers et al., 2002;
Vincent, 1993; Vincent and Richardson, 1987; White and
Ernst, 1999; White et al., 1999. There is an urgent need to
develop better methods, to apply these methods systematically so that better-quality studies can be conducted, results
of studies can be more clearly interpreted and accepted, and

fairer comparisons made in meta-analyses or systematic reviews of those studies.
The author has written on a range of themes related to
clinical trials of acupuncture. These include issues in publications, definitions, conceptual frameworks, and diversity
of practice in the field, and their potential impact on clinical research (Birch 1994, 1995b, 1998, 2003c; Birch and
Felt, 1999; Birch and Kaptchuk, 1999; Birch and Tsutani,
1996,* problems in the matching of study design to research
questions (Birch 2002b, 2003a, 2003b, 2003e), problems
and solutions in the adequacy of treatment in acupuncture
clinical trials (Birch 1995a, 1997a, 2003a; Stux and Birch
2001),* problems and solutions in the use of sham acupuncture methods and controlling for the nonspecific effects of
treatment (Avants, et al., 1995; Birch, 1995a, 1997a, 1997b,
2003a, 2003e, 2003f; Birch and Jamison, 1998; Birch et al.,
2002; Margolin et al., 1995, 1997b; Stux and Birch, 2001),*
methods of locating and testing treatment and sham

Foundation for the Study of Traditional East Asian Medicine, Amsterdam, The Netherlands.
*Birch S. An Exploration with Proposed Solutions of the Problems and Issues in Conducting Clinical Research in Acupuncture. Exeter University [doctoral thesis] 1997d.
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acupuncture points (Falk et al., 2000; Margolin et al., 1995,
1997b), problems and solutions in the testing of traditional
forms of acupuncture (Birch, 1997c, 2003g; MacPherson et
al., 2002a), validating diagnosis and treatment selection in
traditional forms of acupuncture (Birch and Sherman, 1999;
MacPherson et al., 2002a),* problems in the interpretation
of clinical trials and systematic reviews of acupuncture
(Birch 2000, 2001a, 2001b, 2003a, 2003e, 2003h; Birch et
al., 2004; Ezzo et al., 2001b; White et al., 2002), summaries
of the treatment (Birch and Sherman, 1999), and clinical
trial literature (Birch 2001, 2002a; Birch et al., 1996, 2004;
Ezzo et al., 2001b) reviews of (Birch et al., 2004) and problems in the interpretation of reports of adverse effects of
acupuncture (Margolin et al., 1997a), and strategies for research in the acupuncture profession (Birch 1994, 2003d).
Drawing together themes developed in these publications,
this paper attempts a comprehensive overview of the methods used in clinical trials of acupuncture by systematically
describing the components necessary for conducting them.
It is hoped that this will be a useful resource for others conducting and writing up controlled clinical trials of acupuncture.
In any clinical trial there are always a number of important items that must be attended to: recruiting the desired
number of relevant patients, having sufficient personnel and
funds available to conduct the study, consulting with appropriate statistical experts prior to submitting the study for
approval or funding, using appropriate validated outcome
measures, et cetera. Many texts can be consulted about designing clinical trials (see for example, Meinert, 1986).
There are international standards in medical journals that
give guidance and checklists for study publication (Altman
et al., 2001, AUA 1998; Begg et al. 1996, International Committee of Medical Journal Editors, 1991; Moher et al., 2001),
and some recommendations about the design of studies in
the field of complementary medicine (Vickers, 2002). The
fact that the majority of acupuncture trials have suffered
from multiple methodological flaws indicates that simply
following these recommendations from medical publications
will not be sufficient to address the complexities of conducting acupuncture trials. There are a number of specific
issues that also need to be considered and addressed for
acupuncture trials in addition to basic study design criteria.
The author pointed out that methods selected in clinical
trials of acupuncture are not always suitable for the research
question asked (Birch 2002b, 2003b). In addition to ensuring the selection of an appropriate research method to answer the study question, it is essential that the methodology
of clinical trials of acupuncture be appropriate and sufficient. A number of papers have been written about the design of acupuncture studies (Birch, 2003b; Hammerschlag,
1998; Hopwood and Lewith, 2003; Lao et al., 2001; Lewith
and Vincent, 1996; Margolin et al., 1998a, 1998b; Schnyer
and Allen, 2001; Sherman and Cherkin, 2003; Vincent,
1989; Vincent and Lewith, 1995; White, 2002; White and
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Park, 1999; White et al., 2001; Zaslawski, 2003), each of
which details some of the issues that need to be addressed.
Below is a more extensive discussion of the design of controlled studies of acupuncture. It is a list with discussions
and proposed solutions to a number of major design criteria important for clinical studies of acupuncture. It represents an integration and extension of criteria used in the evaluation of clinical trials of acupuncture.
The list began as an expansion (Birch and Jamison 1998)*
of the design criteria by which the Dutch reviewers ter Riet,
Kleijnen, and Knipschild evaluated the quality of clinical
trials in the late 1980s (Kleijnen et al., 1991; ter Riet et al.,
1990a; 1990b). While there are problems with the reviews
published by these researchers, not the least of which was
improper judgments about efficacy (Morris, 1996), the criteria that they listed for evaluating the quality of clinical trials are themselves a useful framework for designing clinical trials of acupuncture. Hammerschlag and Morris (1997)
developed a separate list of criteria for evaluating studies
that compared acupuncture to standard care drawing from
published sources, a number of these are incorporated. Systematic reviews following the Cochrane Collaboration
methodology have used the five-point Jadad scale (Jadad,
1998) to evaluate the quality of acupuncture studies (Ernst
and White, 1998; Ezzo et al., 2000; Melchart et al., 1999),
these five criteria are also addressed in the list below. Recently various groups have listed criteria that should be described in clinical trials of acupuncture to help ensure adequate treatment and complete reporting of the treatment
interventions (Elorriaga Claraco et al., 2003a, 2003b;
MacPherson et al., 2002b; Romoli et al., 2003; Stux and
Birch, 2001), relevant criteria are incorporated in the list below. Several authors have written about trials that examine
traditional forms of acupuncture (Birch, 1997c, 2003g;
MacPherson et al., 2002a) their recommendations are included where appropriate. Finally, a number of other sources
on the reporting or evaluation of clinical trials were examined to see if any other criteria should be included (Altman
et al., 2001; Bailar and Mosteller, 1992; Chalmers and Altman, 1995; Moher et al., 2001; Sackett et al., 1991; Tait et
al., 2002) giving the final list of 45 criteria. This paper discusses each and offers possible solutions for many that if
addressed would ensure high-quality clinical trials. Within
each criterion there are sometimes several items discussed
so that the total number of items of interest is considerably
more than 45. For example under criterion 29—diffuse noxious inhibitory control (DNIC)—the following 6 items are
discussed: nature DNIC control; DNIC effects may not be
only needling effects, need exploration of other effects; attempt to match intensity of needling effects; need to assess
intensity or perceptions of needling effects; need validated
scale to do this; may need acupuncture naïve patients for
sham acupuncture studies.
In addition to discussing each criterion, those criteria
thought necessary for the three most common and impor-
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tant acupuncture study designs are highlighted: (1) acupuncture treatment, compared to some form of sham acupuncture treatment, with attempts to control for placebo and other
nonspecific effects (acupuncture treatment versus sham
acupuncture design); (2) acupuncture therapy compared to
standard therapy, with no efforts to control for placebo and
other treatment related nonspecific effects (acupuncture
treatment versus standard treatment design), and (3)
acupuncture treatment compared with no treatment or wait
list group (delayed treatment group), with no efforts to control for placebo and other treatment related nonspecific effects (acupuncture treatment versus no treatment/wait list
group design). Table 1 lists those items important in the design of acupuncture treatment versus sham acupuncture,
acupuncture treatment versus standard treatment, and
acupuncture treatment versus no treatment/wait list group,
with items that would benefit from pilot studies highlighted.
It is hoped that at the very least the list of criteria serves as
a checklist for designing and writing up clinical trials of
acupuncture, and possibly could inform future systematic reviews of published studies.

CLINICAL TRIAL DESIGN CRITERIA AND
THEIR PROPOSED SOLUTIONS
1. Clear statement of study question, how chosen design can answer the question and citation of relevant
literature
Acupuncture has been tested in a variety of different research models, for example in comparison to a sham
acupuncture, standard therapy, and a wait-listed treatment.
In a recent publication the author showed that there has been
a problem with the selection of research models in controlled
clinical trials of acupuncture (Birch, 2003b). Of the 29 models examined, as many as 10 were either clearly unable to
answer the questions for which they were chosen or it remains questionable and controversial as to how well or
whether they can answer the questions for which they were
selected (Birch 2002b, 2003b). It is thus important that researchers clearly explain their research questions and how
the research models they select can answer those questions,
with greater care paid to ensuring the matching of study
model to research question (MacPherson et al., 2002b).
There have been the additional problems of not reading
(Birch, 2003e, 2003f) and misreading (Birch, 2003a) the relevant literature pertinent to the selected study models. This
has contributed to the continued use of inappropriate research models in clinical trials of acupuncture, or the use of
inadequate methods. Designing and conducting clinical trials of acupuncture is sufficiently complicated that research
teams should be much more careful about what they are doing, it is easy to make faulty assumptions that lead to poor
quality trials or uninterpretable results (Birch, 1998). One

area that can help improve trials is the requirement that the
research team read widely and cite relevant literature (see
also items 19, 22, 24, and 31). Showing a broad knowledge
of the area can help minimize these problems.

2. Informed consent obtained
Any clinical trial involving human subjects must follow
international standards for conducting clinical research. Obtaining informed consent is an important component of these
standards. When writing up the study, state that informed
consent was obtained.

3. Consent form descriptions
The issue of assessing nonspecific effects of treatment so
as to be able to control for them (see items 29 and 30) is
further complicated by how the consent form for the study
is worded. Some ethics committees or Institutional Review
Boards (IRB) insist on full and explicit disclosure of what
treatments a patient may be randomized to. The more explicit the description in the consent form, the more likely
that the patient will be thinking about what treatment they
are receiving (Birch, 1997b; Zaslawski, 1997). Some research has already demonstrated how the informed consent
can affect treatment outcome (Kleijnen and de Craen, 1996).
The author has encountered a variety of different IRB responses in the studies that he has worked on, ranging from
not allowing the use of any term such as “sham” acupuncture because it implied a deceit, to full and explicit description of the control needling procedure with full statement of the hoped for lack of effectiveness as a “sham” and
even “placebo” treatment. In a study that uses a “sham transcutaneous electrical nerve stimulation (TENS)” unit as the
control, the wording of the consent form can be critical, as
ethical considerations might force such an explicit description of the procedure so as to render it useless in sham-controlled studies. In the United States it may be difficult to obtain ethical approval for use of a sham TENS unit as a control
procedure because of the demand for explicitness in the consent form, but in the United Kingdom a number of studies
have been possible with the sham TENS control (Birch
2003b, 2003f; Vincent and Lewith, 1995). This highlights
the influence of cultural and political differences in research
method selection, which can affect how research is conducted. Assuming that the wording of the consent form may
have an impact on how the patients perceive the treatments
they receive and how they think about those treatments, especially when asked to consider them, variation in the explicitness of the consent form descriptions produce variations that may also need to be accounted for (Birch, 1997b;
Margolin et al., 1998a; White, 2002; Zaslawski, 1997), and,
in certain cases could make it difficult to conduct the study
at all because of perceived ethical issues (Kleijnen and de
Craen, 1996). It is important to include relevant statements
from the consent form in the published study.
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TABLE 1. DESIGN CRITERIA NEEDED

FOR

DIFFERENT STUDY DESIGNS

Criteria
1. Clear statement of study question, how chosen design can
answer the question & citation of relevant literature
2. Informed consent obtained
3. Consent form description

AT vs. SA/AT vs. ST/AT vs. NT/WL
Important for AT vs. SA, AT vs. ST and AT vs. NT/WL studies

8.
9.
10.
11.
12.

Important for AT vs. SA, AT vs. ST, and AT vs. NT/WL studies
Important in AT vs. SA studies. But can also be important in AT
vs. ST, and AT vs. NT/WL studies
Important for AT vs. SA, AT vs. ST, and AT vs. NT/WL studies
Important for AT vs. SA, AT vs. ST, and AT vs. NT/WL studies
Important for AT vs. SA, AT vs. ST, and AT vs. NT/WL studies
Important especially for AT vs SA studies, but good to do for
AT vs. ST and AT vs. NT/WL studies
Important only for AT vs. SA studies
Important in AT vs. SA, AT vs. ST, and AT vs. NT/WL studies
Important in AT vs. SA, AT vs. ST, and AT vs. NT/WL studies
Important for AT vs. SA, AT vs. ST, and AT vs. NT/WL studies
Important for AT vs. SA, AT vs. ST, and AT vs. NT/WL studies

15.
16.
17.
18.
19.
20.
21.
22.

Important
Important
NTWL
Important
Important
Important
Important
Important
Important
Important
Important

4.
5.
6.
7.

Homogeneity/inclusion & exclusion criteria presenteda
Pre-stratificationa
Randomization employed
Recruitment method and treatment setting described

Patients blinded
Treatment groups separated
Evaluator blinded
Blinding of data-handling study personnel
Patient demographics presented/comparability of baseline
characteristics showna
13. Rejection data presented
14. Adequate sample sizea

23.
24.
25.
26.

Sample size calculation presented
Sample size calculations based on data and not estimatesa
20% or less loss to follow up/Reduce loss to follow-upa
Adequate description of acupuncture procedure
Thorough citing of the relevant literature
Adequacy of test treatmenta
Acupuncture training stated
Checking expertise against familiarity with the clinical
literature
Appropriateness of the “sham” control treatmenta
Adequate and appropriate existing treatment in control
group with protocol described/clinical trial of standard
care cited
Standard care (e.g., medication) compliance monitored
Existing treatment in reference group

27. Use of untreated reference group
28. Generalizability of the results of the study
29. DNIC controla
30. Controlling for the non-specific effects of treament
through appropriate assessmentsa
31. Steps taken to validate TBSA describedb
32. Reliability of TBSA assessments describedb
33. Follow up 3 months after treatment (chronic problems)
34. Endpoints described
35. Endpoint statistics presented/Reader given opportunity to
do inferential statistics
36. Onset treatment effects compared
37. Duration treatment efects cmpared
38. Follow-up data presented
39. Assessment of dropout patients and presentation of data
40. Duplicate assessments employed
41. Use of medication
42. Tracking other treatments
43. Activities of daily living
44. Remarks on side effets
45. Funding sources acknowledged
aIndicates

for AT vs. SA, AT vs. ST, and AT vs. NT/WL studies
for all studies, AT vs. SA, AT vs. ST, and AT vs.
for AT vs. SA, AT vs. ST, and AT vs. NT/WL studies
for AT vs. SA, AT vs. ST, and AT vs. NT/WL studies
for AT vs. SA, AT vs. ST, and AT vs. NT/WL studies
for AT vs. SA, AT vs. ST, and AT vs. NT/WL studies
in AT vs. SA, AT vs. ST, and AT vs. NT/WL studies
in AT vs. SA, AT vs. ST, and AT vs. NT/WL studies
for AT vs. SA, AT vs. ST, and AT vs. NT/WL studies
in AT vs. SA, AT vs. ST, and AT vs. NT/WL studies

Important only in AT vs. SA studies
Important for AT vs. ST studies
Important for AT vs. ST studies
Important in AT vs ST studies, and may be important in AT vs.
SA studies, depending on factors discussed in text
Important for AT vs. NT/WL studies and some AT vs. SA
studies
Important in AT vs. SA, AT vs. ST, and AT vs. NT/WL studies
Only important in AT vs. SA studies
Important only for AT vs. SA studies
Important
Important
Important
Important
Important

for AT vs. SA, AT vs. ST, and AT vs. NT/WL studies
for AT vs. SA, AT vs. ST, and AT vs. NT/WL studies
in AT vs. SA, AT vs. ST, and AT vs. NT/WL studies
in AT vs. SA, AT vs. ST, and AT vs. NT/WL studies
for AT vs. SA, AT vs. ST, and AT vs. NT/WL studies

Important
Important
Important
Important
Important
Important
Important
Important
Important
Important

in AT vs. SA studies, and AT vs. SA studies
in AT vs. SA studies, and AT vs. SA studies
in AT vs. SA, AT vs. SA, and AT vs. NT/WL studies
for AT vs. SA, AT vs. ST, and AT vs. NT/WL studies
for AT vs. SA, AT vs. ST, and AT vs. NT/WL studies
for AT vs. SA, AT vs. ST, and AT vs. NT/WL studies
in AT vs. SA, AT vs. ST, and AT vs. NT/WL studies
for AT vs. SA, AT vs. ST, and AT vs. NT/WL studies
for AT vs. SA, AT vs. ST, and AT vs. NT/WL studies
for AT vs. SA, AT vs. ST, and AT vs. NT/WL studies

that the criterion would benefit from or is dependent on prior testing in pilot studies.
relevant if a study utilizes the individualized treatment approaches of a traditionally based system of acupuncture (TBSA).
AT, acupuncture therapy; SA, sham acupuncture; ST, standard therapy; NT, no treatment; WL, wait list; DNIC, diffuse noxious
inhibitory control.
bOnly
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4. Homogeneity/inclusion and exclusion criteria
presented
As ter Riet and colleagues (1990a) note, ensuring homogeneity of the patient population can be a difficult criterion
to adequately deal with. To ensure a homogenous sample,
it is important to have adequate inclusion and exclusion criteria that are thoroughly applied. However, to properly exclude all patients with similar complaints but not exactly the
precise condition under consideration can be time consuming and difficult. For example, if a study attempts to exclude
patients with severe depression, while allowing those with
mild depression to participate, or attempts to exclude all patients with a psychiatric condition, it becomes necessary to
screen every patient with the Structured Clinical Interview
for DSM (SCID) part of the Diagnostic and Statistical Manual of Mental Disorders, 4th edition (DSM IV) to ensure correct exclusion, this can be very time consuming. Multiple
exclusion criteria can also be costly to apply, which can
strain resources in small studies. Careful consideration of
this issue at the pilot study stage can help, by examining
how broadly a particular treatment can be applied. Additionally the criteria should allow recruitment of patients for
whom the main outcome measures used in the study are most
suitable. The study should develop appropriate inclusion and
exclusion criteria in patient selection and should state those
criteria in the published report.

5. Prestratification
Prestratification refers to the process of stratifying patients at randomization according to important criteria that
could impact the outcome such as gender, prior experience
with acupuncture treatment, et cetera. If women tended to
respond better to treatment than men, it would be important
to ensure an equal distribution of female and male patients
during randomization to the different treatment arms in the
study. Prestratification requires that one has already identified important variables that need to be accounted for to ensure randomization procedures are adequate. Often the criteria about which stratification can be important are not
clearly known without first conducting pilot studies. Thus
it can be important to conduct pilot studies prior to going to
a full clinical trial.

6. Randomization used
Questions have begun to emerge about the effects of randomization on treatment outcome, and therefore the validity of randomization in clinical research [Kaptchuk et al.,
1996). Yet other questions have been raised about the efficiency of randomization at distributing important variables
equally among treatment groups (Aickin, 2003), with suggestions that it should be replaced by other methods such as
the design adaptive allocation method (Aickin, 2003;
Walach 2003). But these ideas have not yet reached a crit-

ical mass to change the way that medical research is usually conducted. Thus, because it is still generally accepted
that randomization is an important method of controlling for
a range of variables that can interfere with the interpretation
of clinical trial results (Resch and Ernst, 1996), it remains
important to apply randomization procedures in clinical research. The five-point Jadad scale, a summary analysis of
the quality of clinical trials scores one point for use of randomization and one for using an appropriate randomization
procedure, thus scoring two out of a possible total of five
points for use of randomization (Ernst and White, 1998;
Ezzo, et al., 2000; Melchart et al., 1999). Because this scale
is currently used in evaluating the quality of clinical trials,
it is thus important that a proper randomization procedure
is used and that it is well described in the final published
report. If an alternate to randomization such as the design
adaptive allocation method is used (Aickin, 2003; Walach,
2003), it will probably be necessary to ensure that it will be
scored positively in place of randomization on quality assessment scales such as the Jadad scale.

7. Recruitment method and treatment setting
described
Many critics of acupuncture believe that it works primarily because of its nonspecific effects. In the published
study it is therefore necessary to describe important variables that could produce bias and thereby increase the nonspecific effects of treatment in the study. Among these are
the methods of recruitment and the settings in which treatments are administered. It may also be necessary to make
ongoing assessments at the locations where treatment are
provided to be able to demonstrate minimization of bias
(Avants et al., 2000; Margolin et al., 1998a).

8. Patients blinded
In studies in which patients are assigned to receive one of
two acupuncture treatments, it is important that the patients
be blinded as to which they receive. It is not enough to simply state that the patients were blinded to which group they
were in: it must be demonstrated (Birch and Jamison, 1998;
Zaslawski et al., 1997). Whether the patients were blinded to
which treatment they received or not should be determined
by using a questionnaire to assess this (Vincent 1990a; Vincent and Lewith, 1995; White, 2002) or simply asking patients which treatment they think they received (White et al.,
1996; Zaslawski et al., 1997). In addition, other placebo-related nonspecific effects should be assessed so that they can
also be controlled for (see items 29 and 30) (Birch 1995a,
2003f; Birch et al., 2002; Birch and Jamison, 1998).

9. Treatment groups separated
This refers to keeping the treatment groups separated to
prevent exchanges of information between patients in each
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group. This helps prevent contamination of data between
treatment groups and helps maintain the blind in acupuncture treatment versus sham acupuncture type studies.

10. Evaluator blinded
It is important in clinical trials that the evaluator be
blinded to treatment assignment. In acupuncture this is especially important because studies cannot be conducted with
the therapist blinded (British Medical Association 2000;
Vincent, 1993). The use of a blinded evaluator, with blinded
patients is a recommended study design for acupuncture trials (Lao et al., 2001; Vincent 1993) and is an acceptable alternate to the standard double-blinded study where the patient and therapist are blinded to treatment assignment
(Jadad, 1998).

11. Blinding of data-handling study personnel
In addition, it is ideal that the personnel responsible for
entering the data into a computer, checking the data for accuracy and completion, and the statisticians conducting the
data analyses be blinded wherever possible to patient assignment so as to eliminate any other potential sources of
bias (Hammerschlag and Morris, 1997; Margolin et al.,
1998a). This is not always possible, but by eliminating or
reducing potential bias it improves the final interpretation
of results if it can be achieved.

12. Patient demographics presented/comparability of
relevant baseline characteristics shown
Patient demographics should be presented so that the
baseline characteristics of patients in each group can be
clearly shown in the final published report. There should
not be significant differences between treatment groups
at baseline. When such differences are found it is an indication of problems with the randomization procedure,
and/or small sample size, and possibly the need for prestratification. Pilot studies could help identify demographic characteristics that can be dealt with in future
studies by use of exclusion criteria or prestratification. In
studies that attempt to control for the nonspecific effects
of treatment, factors that can influence the size of these
effects such as prior experience, beliefs and expectations
should be assessed at baseline and described (see item 30)
(Avants et al., 2000; Birch 2003f; Birch et al., 2002; Birch
and Jamison, 1998).

13. Rejection data presented
It is important to briefly describe the number of study applicants that were rejected and reasons for those rejections.
This allows reviewers to check proper administration of the
study’s inclusion and exclusion criteria, and to examine the
study for possible sources of bias.

BIRCH

14. Adequate sample size
ter Riet and colleagues in their reviews set a requirement
of 50 or more patients be assigned to each group (Kleijnen
et al., 1991; ter Riet et al., 1990a, 1990b), this however
seems arbitrary. If the study is a pilot study, then it is usual
that only small numbers of patients are required for each
group, because it is not necessary to achieve statistical significance and finding a trend in the results is sufficient. If
the study is a full-scale clinical trial, prior indications of the
possible treatment effect size is necessary. Hence pilot studies are usually important to help determine sample size. Additionally, sample size requirements can be heavily dependent on the type of control treatment used, which can also
be strongly impacted by ethical concerns. For example, if
the medical condition to be treated is relatively mild the
ethics committee reviewing the study is more likely to allow testing of questions that require use of some form of
sham acupuncture, but the more severe and progressive the
disease, the harder to get the committee to agree on the use
of sham control studies because of ethical concerns about
withholding treatment from the patients (Zaslawski, 2003).
Thus, if the condition being treated is severe, a more ethical study design may be to compare the acupuncture to standard treatment (acupuncture treatment versus standard therapy). In the acupuncture treatment versus standard therapy
model two approaches can be used, the first simply compares acupuncture treatment to standard therapy, the second
adds acupuncture treatment to standard therapy and compares these two to the standard therapy alone. Either way,
the study does not have to demonstrate that acupuncture
treatment is more effective than standard therapy, it only has
to show equivalence. But to do this the sample sizes need
to be quite large and the standard therapy must have been
previously shown to be effective (Pocock, 2002).

15. Sample size calculation presented
Sample size calculations should be presented in the published report.

16. Sample size calculations based on data and not
estimates
With preliminary data from pilot studies, calculations can
be made so that sample sizes appropriate to the condition
and test treatment under study can be chosen. The routine
problem of inadequate sample sizes (NIH Consensus Conference. Acupuncture, 1998; Lewith and Machin, 1983; Lytle, 1993) argues for the use of pilot studies first to help ascertain the correct sample size. A common problem that is
encountered in the acupuncture literature in acupuncture
treatment versus sham acupuncture studies is the faulty assumption that the “sham” acupuncture is equivalent to
placebo and will have a treatment effect of about 30% (Lewith and Machin, 1983). It has been estimated that the “in-

487

ACUPUNCTURE RESEARCH 2
vasive sham” acupuncture is usually a complex combination of placebo and other nonspecific effects (Birch et al.,
2002; Lewith and Machin, 1983), with an effect size of approximately 50% (Lewith and Machin, 1983). Despite publication of this issue 20 years ago, many studies using the
acupuncture treatment versus sham acupuncture model have
routinely undercalculated the sample size requirements of
the study because they assumed a 70% versus 30% difference rather than the 70% versus 50% difference that usually
occurs in this design. Furthermore, the placebo effects of
different therapies can be quite variable (Kaptchuk et al.,
1996; Kleijnen and de Craen, 1996; Moerman and Jonas,
2002) making assumptions about the expected size of
placebo effects in sample size calculations questionable. An
additional problem with sample size calculations is the use
of calculations based on estimated effect size differences derived from the outcome measurements. In the absence of pilot data, researchers often base sample size calculations on
the theoretical number of patients needed to demonstrate a
significant difference between treatment groups in changes
on the outcome measurement. Sample size is important to
all types of acupuncture studies, but in general an acupuncture therapy versus sham acupuncture design may require a
smaller sample size than an acupuncture therapy versus standard treatment design (Birch, 2003f; Lao et al., 2001). However, if the acupuncture is compared to a noninvasive sham
sample size requirements will in principle be smaller than
when acupuncture is compared to some form of invasive
sham because the nonplacebo nonspecific effects should be
less (Birch, 2003f).

17. Twenty percent or less loss to follow-up/reduce
loss to follow-up
Efforts should be made to curtail dropout and loss to follow-up. Adequate numbers of well-trained staff are necessary to help ensure a low loss to follow-up. The number of
20% or less loss to follow-up used as a criterion by ter Riet
and colleagues (1990a, 1990b) is potentially difficult because a control treatment that is truly ineffective might tend
to cause those patients to drop out or be lost to follow-up
(Margolin et al., 1998a). Pilot studies are often helpful in
identifying risk factors that increase drop out, and for developing strategies to minimize drop out.

18. Adequate description of acupuncture procedure
A clear and thorough description of the acupuncture procedure should be given. This should include: points treated,
needles used, depth of insertion, techniques used, how long
retained, nature of any manipulation, if electrical stimulation is used, what device and/or amplitude, frequency, wave
form and duration used, number and frequency of treatment
sessions, et cetera (Stux and Birch, 2001; White et al., 2001).
A de facto standard, the STRICTA guidelines has recently
been published for the reporting of treatment information in

clinical trials of acupuncture (MacPherson et al., 2002b)
these guidelines should always be followed. Other authors
have presented similar lists of items that should be reported
(Elloriaga Claraco et al., 2003a; Romoli et al., 2003; White
et al., 2001). Reviews have found that not only are treatments inadequately described, simply providing an adequate
description of the acupuncture procedure is still not enough
(Birch, 1997a; Elloriaga Claraco et al., 2003b). Many studies have administered inadequate treatments (Birch, 1995a,
2003a; Stux and Birch, 2001),* yet these treatments have
been adequately described, but this does not make the treatment adequate. A more comprehensive solution is necessary.

19. Thorough citing of the relevant literature
Many clinical trials of acupuncture have not cited any reliable sources or have inadequately cited sources for their
acupuncture treatments (Birch, 1997a, 2003a, 2003e). It is
thus important as a matter of course, that appropriate sources
be properly cited. Many studies have tested a really poor
acupuncture treatment or an idiosyncratic treatment (Birch,
1995a, 1997a, 2003a; Stux and Birch, 2001). Citing relevant
sources ensures that the researchers have at least read relevant sources. This helps readers make clearer decisions
about adequacy of treatment (item 20) and training of the
acupuncturist (items 21 and 22).

20. Adequacy of the test treatment
The adequacy of the test treatment must be guaranteed.
Many studies appear to have administered inadequate treatment in terms of number of treatment sessions, number of
points used, specific points used (Birch, 1995a, 1997a,
2003a; Birch and Felt, 1999). Ensuring that an adequate and
proper treatment is administered is not an easy problem to
solve, in part because of the diversity found in the field
(Birch, 1998; Birch and Felt 1999; Birch and Sherman, 1999;
MacPherson and Kaptchuk, 1997). It is essential in future
clinical trials of acupuncture that realistic and viable solutions are found (Birch, 2001a; Molsberger et al., 2002; Sherman and Cherkin, 2003; Stux and Birch, 2001; White, 2002).
A number of groups have attempted to determine treatment
patterns and the adequacy of treatment for specific conditions in clinical trials, with varying results (Birch 1995a,
1997a; Birch and Sherman, 1999; Linde et al., 1996; Sherman et al., 2001a, 2001b, 2001c; Stux and Birch, 2001;
White, 2002; White and Ernst, 1998; White et al., 2001).* In
their systematic review of pain studies, Ezzo and colleagues,
following earlier findings (Birch, 1995a)* found that a minimum treatment defined in terms of number of points treated
and number of treatment sessions, was significantly associated with a positive outcome (Ezzo et al., 2000). This finding strongly supports the need to establish at least a minimum adequate treatment and better still an optimal adequate
treatment (Stux and Birch, 2001). If a particular test treat-
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ment has shown promising results in a pilot study, then this
is a major support for the selection of that particular treatment, even if it is theoretically not the best or most adequate
test treatment for the condition being investigated in the study
(Birch, 1997a). Although traditionally trained practitioners
might not agree with the use of PC-6 alone as a treatment
for postoperative or chemotherapy-related nausea and vomiting (Maciocia, 1993), there is clear international agreement
that this treatment has been shown to be effective despite it
being theoretically inadequate (NIH Consensus Conference.
Acupuncture, 1998; Birch et al., 2004; British Medical Association, 2000; Tait et al., 2002; Vickers et al., 2002). An
additional strategy is to use the BRITS [Birch Relevant and
Irrelevant Treatment Selection] method, which essentially involves extensive reviews of relevant literatures and the citing of all relevant sources consulted. This or another literature review method can be complemented as needed by
practitioner surveys and expert panels to determine optimal
treatment (Birch and Sherman, 1999; Sherman and Cherkin,
2003; Sherman et al., 2001c; Stux and Birch, 2001; White,
2002). The approach adopted will ensure that only acupuncture points generally agreed on as being appropriate for the
condition being treated will be used, and that relevant techniques are also being used (see Birch 1995a; Stux and Birch,
2001, for details of the method).* Another approach is to develop a manualized approach for the treatment protocols
(Schnyer and Allen, 2002). Here treatment protocols are developed based on literature reviews of relevant textbooks,
published research, practitioner surveys, and expert panels
(Schnyer and Allen, 2002; Sherman and Cherkin, 2003). The
protocols that are developed are then manualized, which ensures a consistent description of the treatment protocols so
as to ensure standardization, replicability yet flexibility of the
treatments (see also items 21 and 32) (Schnyer and Allen,
2002). A recent publication has suggested the potential for
problems with the accuracy of point location (Aird et al.,
2002). Training prior to the start of a clinical trial, as is suggested in the manualization approach (Schnyers and Allen,
2002) can help resolve this potential problem. Exploring test
treatments in pilot studies is always useful.

21. Acupuncture training stated
The qualifications of the acupuncturist should be described. However, it should be noted that simply mentioning the “good” qualifications of the acupuncturist (ter Riet
et al., 1990a) is not a guarantee of quality treatment. Not
only have many studies not described the qualifications of
the acupuncturists (Hammerschlag and Morris, 1997; ter
Riet et al., 1990a), many have described qualifications that
sound inadequate (Stux and Birch, 2001), and many
acupuncturists whose qualifications have been mentioned
have then administered inadequate acupuncture (Birch,
2003a). The necessary qualifications need to be carefully established and fully stated (MacPherson et al., 2002b). In-
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ternational standards could be developed to set a minimum
training requirement for acupuncturists who participate in
acupuncture research studies, this is a complex area due to
variation in training standards in different countries (Birch
and Felt, 1999; Stux and Birch, 2001). Another important
aspect of establishing the qualifications of the participating
acupuncturist(s) in a study is to train them specifically for
the study (Schneyer and Allen, 2002). This should involve
training in the standards of the treatment to be given, including training and review of diagnosis and treatment techniques, point location, the application and use of the sham
device in acupuncture therapy versus sham acupuncture
studies. A manualized approach can be advantageous to train
the acupuncturists for the study (Schnyer and Allen, 2002).
This training can also help minimize differences in how the
practitioners handle and interact with the patients, which is
important to eliminate bias and improve credibility of the
study (Margolin et al., 1998a; Schnyer and Allen, 2002).

22. Cross-checking expertise against familiarity with
the clinical literature
One way to double check the stated “expertise” of the
clinician administering the acupuncture is to see how familiar they are with the acupuncture literature, by examining the literature cited by the researchers. The more thoroughly the relevant literature is cited, the more likely the
acupuncturist is familiar with the relevant treatment methods for the condition under study. While only a rough guide
to clinical expertise, it does allow some additional assessment of how familiar the acupuncturist is with the literature,
and hence the treatment of the condition under study. The
use of the BRITS method or the manualized approach helps
ensure some form of a minimum standard for the acupuncture treatment and ensures a thorough review of the literature prior to selecting the treatment (Birch, 1995a; Schnyer
and Allen, 2002; Stux and Birch, 2001).

23. Appropriateness of the “sham” control
treatment
Specific selection criteria should also be used to ensure that
a truly appropriate treatment is selected for the sham acupuncture treatment. The type of sham treatment chosen is dependent on the research question asked (Birch, 2003b, 2003f) and
the type of acupuncture treatment to be tested (Birch, 1995a,
2003b). The BRITS method can be used to help ensure that
such a treatment is selected when using “irrelevant acupoints”
for the control treatment (Stux and Birch, 2001). It is probable that a pilot study is necessary to investigate the appropriateness of the nonpoints when using nonacupoints as treatment sites (Birch, 1995a). Treatment of the same acupoints
as used in the test treatment but with a different technique for
the control treatment can answer questions about the specific
effects of those techniques (Birch, 2003b, 2003f), but proba-
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bly should be avoided as a general model for testing the efficacy of the test treatment, or used only after conducting extensive pilot studies to investigate this approach. This last approach essentially involves comparing two forms of
acupuncture to each other, which is not usually the intention
of researchers using this model (Birch, 1997a; Wyon et al.,
1995). In general, if the control treatment is tested first in a
pilot study, one can generate data about the relative effectiveness of the sham acupuncture treatment, which will assist
in determining if indeed it is an appropriate sham treatment,
and play an important role in sample size calculations. Recently a number of noninvasive sham controls have been developed and tested (Fink et al., 2001; Karst et al., 2003; Park
et al., 2000; Sherman et al., 2002; Streitberger and Kleinhenz,
1998). While these hold promise in some respects, they also
have limitations in what they can be used for, thus they should
be used only when it is clear that their use matches the question for which that sham treatment model is being selected
(item 1) (Birch, 2003f). (For details about selection of various sham controls see Birch, 2003b, 2003f; Birch et al., 2002;
Hammerschlag, 1998; Hopwood and Lewith, 2003; Lewith
and Vincent; 1996; Vincent and Lewith, 1995; White, 2002;
White et al., 2001). Another important issue with all sham
treatments is to avoid the mislabeling of the sham treatment
as a placebo treatment (Birch et al., 2002). All of the sham
interventions tested so far are thought to activate physiologic
nonplacebo nonspecific effects and some activate specific effects (Birch, 2003f; Birch et al., 2002; White, 2002).

24. Adequate and appropriate existing treatment in
control group with protocol described/clinical trial
of standard care cited
In a study that compares acupuncture to an existing or
standard treatment or where acupuncture is added to that existing treatment, it is also important that the existing treatment be adequate and appropriate for the condition. This
will require the citing of appropriate literature such as clinical trials of that therapy (Hammerschlag and Morris, 1997)
to verify that the existing treatment is a standard treatment,
and a clear statement about the qualifications of the personnel administering that treatment. Details of the treatment,
frequency and duration should also be described.

25. Standard care (e.g., medication) compliance
monitored
For a fair comparison of acupuncture to a standard therapy, it will be important to monitor treatment compliance.
Poor compliance of the standard therapy is not usually considered to be adequate standard therapy, exceptions being for
example in addiction, where utilization of and hence retention in treatment can be an outcome measure (see discussion
in item 39). For a therapy that is administered by a therapist
such as physical therapy, it is easy to monitor compliance.

For a therapy such as medication, monitoring compliance may
be more complex and appropriate strategies should be developed. In situations where poor compliance is encountered,
strategies should be developed to help deal with this.

26. Existing treatment modality in reference group
This criterion from ter Riet and colleagues (1990a) is not
strictly speaking accurate. It depends on the question asked
in the study as to whether it is necessary or desirable that
an existing therapy be used in the reference group (Resch
and Ernst, 1996). The administration of an existing treatment modality in the reference group was suggested as a
means of satisfying certain ethical considerations. But depending on the nature of the question, these sometimes have
to be put aside. If the study design requires an untreated reference group, this criterion is inappropriate (Ernst and
Resch, 1995; Resch and Ernst, 1996), see next criterion. If
a reference group receives some form of control acupuncture, it may also be inappropriate. It can also depend on the
severity and morbidity of the condition and patient population being studied as to whether it is necessary to maintain
the existing treatment modality (Zaslawski, 2003). For example, in the treatment of asthma and in stroke rehabilitation, it is generally accepted that acupuncture is an adjunctive therapy, not a replacement for the standard therapy (NIH
Consensus Conference, Acupuncture, 1998, Birch, 2001;
Jobst, 1996; Naeser, 1996). Thus it is essential in such conditions that if acupuncture is used it be used in addition to
the standard therapy. Such requirements allow for the use
of a design where the standard therapy is compared to the
use of the standard therapy with the addition of the acupuncture treatment (Johansson et al., 1993), which is probably
the optimal design for the use of acupuncture for these conditions. This criterion is important in all studies of acupuncture, but it depends on many factors as to how important it
is in a particular study.

27. Use of an untreated reference group
In a study that compares acupuncture to no treatment (no
treatment/wait list group) it is of course necessary to include
an untreated comparison group in the study. If a placebocontrolled study specifically attempts to quantify the size of
the placebo effect then the study must also control for a number of nonplacebo related nonspecific effects such as the natural course of the disease, regression towards the mean, etc.
To do this, it is recommended that an untreated control arm
be added, wherever ethically possible (Davis, 2002; Ernst
and Resch, 1995; Resch and Ernst, 1996).

28. Generalizability of the results of the study
The issue of the generalizability of the results in acupuncture studies is complex (Birch, 1997a; Sherman et al., 2001b,
2001c). In addition to selecting a truly adequate acupunc-

490
ture treatment and a truly appropriate control acupuncture
treatment, it is additionally important to ensure, if possible,
that the results are generalizable to the practice of acupuncture. If one is testing a specific and idiosyncratic treatment,
it can be difficult to generalize the results to the practice of
acupuncture. Within a specific model of practice the same
issues can emerge, as there is often considerable variability
in the published literature within a particular model of practice (Birch and Sherman, 1999). However, use of the BRITS
method or some modification of it to select the test and control treatments, especially in conjunction with practitioner
surveys and expert panels, to further reinforce the judgments, seems to be a reasonable strategy for addressing this
issue (Birch and Sherman, 1999; Stux and Birch, 2001). Additionally, more limited applications of acupuncture should
be explicitly acknowledged. A study investigating auricular
acupuncture should be described as auricular acupuncture
not acupuncture, a study using electroacupuncture should
describe itself as electroacupuncture and not acupuncture.
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tients seem unable to distinguish between the invasive and
noninvasive sham treatments (Park et al., 2002). Similarly
the nonplacebo nonspecific effects (such as DNIC) of a
stronger stimulus type acupuncture, needling with de qi and
a weaker stimulus type invasive sham control minimal
needling, may not be comparable (Birch, 1995a, 2003f).* It
may also be necessary to use acupuncture-naive patients in
sham-controlled studies because some evidence suggests
that the expectations of sensations associated with the treatment can show significant differences between acupunctureexperienced and acupuncture-naïve patients (Zaslawski C,
personal communication). Pilot studies (Margolin et al.,
1995, 1997b, 1998a; Park et al., 2002) will be important in
the process of developing appropriate control procedures
and measures. It would be useful to develop an instrument
similar to that used for assessing credibility of treatment
(Avants et al., 2000; Birch and Jamison, 1998, see next
item).

29. DNIC control

30. Controlling for the nonspecific effects of
treatment through appropriate assessments

DNIC mechanisms are heterosegmental pain-control
mechanisms that occur regardless of the location of treatment stimulation (Le Bars et al., 1988). ter Riet and colleagues (1990a, 1990b) used “avoidance of DNIC” as a criterion for assessing clinical trials of acupuncture. However,
simply avoiding DNIC is unrealistic and places an unfair
burden on the study, possibly excluding common methods
of treatment from study (Birch, 1995a), because many forms
of acupuncture are naturally more painful than others (Birch,
1998; Birch and Felt, 1999) and are thus more likely to activate DNIC mechanisms. To avoid these is to not be able
to test them. Rather one should “control” for the DNIC effects (Avants et al., 2000; Birch 1995a, 2003f; Birch and
Jamison, 1998; Margolin et al., 1998a). Furthermore, controlling for only DNIC may not be sufficient to control for
the range of possible nonplacebo, nonspecific physiologic
effects that may occur (Birch, 2003f; Birch et al., 2002). It
may therefore be important to explore the general effects of
different needle techniques in preclinical studies in order to
understand what other physiologic changes might result
from needle insertion (Birch and Felt, 1999; Itaya et al.,
1987; Pomeranz, 1996, 1998). It is proposed that DNIC be
controlled for by attempting to match intensity of stimulation in the “active” and control “sham” treatments, coupled
with assessment of the perceived intensities of those stimuli. This model has been used already in a number of controlled clinical trials (Avants et al., 2000; Birch and Jamison, 1998; Margolin et al., 2002). It should however be noted
that in a “noninvasive sham” control study it may be difficult to adequately control for any DNIC effects because they
will probably not be comparable between the noninvasive
needling control and the acupuncture treatment (Birch,
1995a, 2003f).* This difficulty may persist even when pa-

There are potential problems with attempting placebo controlled studies of acupuncture resulting in large part to trying
to control for the nonspecific effects of treatment, which include placebo and other physiologic effects. As Walach
(2001) pointed out, these studies are conducted to highlight
the specific effects of a treatment, and are seen as negative
when the specific effects are not significantly greater than the
nonspecific effects. In acupuncture studies, the nonspecific
effects may be quite large because they involve both placebo
and physiologic nonspecific effects (Birch et al., 2002; Ernst
and Resch, 1995; Resch and Ernst, 1996). Additionally the
enhancement of the healing processes that placebo possibly
utilizes appears to be a desired part of the treatment, not an
effect to be controlled for (Birch et al., 2002; Walach, 2001).
Thus it is possible that in many instances the specific effects
of the treatment may be quite small compared to the nonspecific effects, but that cumulatively the sum of these effects
may be quite large; this is not the same as showing that the
treatment is ineffective (Walach, 2001). Great care needs to
be taken whenever placebo controlled studies are attempted.
However, given these potential problems, when such studies
are attempted, the credibility of the two acupuncture treatments (acupuncture treatment and sham acupuncture) should
be assessed at intervals during the treatment phase using a series of standardized questions (Birch and Jamison, 1998; Margolin et al., 1998a; Petrie and Hazelman, 1985; Vincent,
1990a; White, 2002). While there have been questions about
the validity of the specific questions used in the instrument
developed for acupuncture studies by Vincent and others
(White, 2002; White et al., 1996; Zaslawski, 1997), there is
little disagreement about the need for some form of credibility measure (Birch and Jamison, 1998; Margolin et al., 1998a;
Vincent and Lewith, 1995; White, 2002; White et al., 1996;
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Wood and Lewith, 1998; Zaslawski et al., 1997). In addition,
it may be useful to investigate other factors such as prior beliefs about treatment, expectations before treatment, prior experiences with treatment. It is also important to assess how
the therapists are perceived, are they viewed as clinically capable, is their behavior seen to be the same in the different
treatment arms, are they liked more in one treatment arm than
another, are there more interactions between patients and
practitioners in one treatment arm compared to the other? Various assessment models and methods have been explored and
developed (Avants et al., 2000; Birch, 2003f; Birch et al.,
2002; Birch and Jamison, 1998; Camp et al., 1995; Choi and
Tweed, 1996; Kreitler et al., 1987; Margolin et al., 1998a;
Roth et al., 1997). At the same time, nonplacebo-related nonspecific physiologic effects should be controlled for through
the use of appropriate assessments (Birch and Jamison, 1998;
see item 29). When appropriate valid assessments are made,
and the scores for these questions are similar or equal in the
different treatment groups, if there is a difference in treatment
effects between the groups, it is likely that these differences
are not the result of the nonspecific effects. Using appropriate statistical analyses, one can examine whether or to what
degree these nonspecific effects may have been responsible
for those between group treatment effect differences (Birch
and Jamison, 1998). But it is also important to be aware of
the potential for misinterpretation of the study results
(Walach, 2001). This is a complex area that requires further
work and discussion.

31. Steps taken to validate the traditionally based
system of acupuncture tested
A number of trials of acupuncture have been conducted
claiming that they were testing classic or traditional
acupuncture often without description of the actual interventions used and with no citation of any relevant texts
(Coan et al., 1980) to substantiate the claim that the treatments they applied were related to a particular tradition
(Birch, 1997c). Acupuncture is a diverse medical system
with many styles and methods used (Birch, 1998; Birch and
Felt, 1999; MacPherson and Kaptchuk, 1997), even within
the same tradition of practice (Birch and Sherman, 1999). It
is thus important that research teams state clearly what traditional style of acupuncture they are testing and provide
clear documentation of that style (Birch, 1997c, 2003g;
MacPherson et al., 2002a, 2002b).

32. Reliability of traditionally based system of
acupuncture assessments described
The use of traditional diagnostic methods and categories
in order to individualize treatment is an important aspect of
most traditionally based systems of acupuncture (Birch and
Felt, 1999; MacPherson et al., 2002a; Zhang et al., 2003).
In clinical trials of acupuncture for specific health problems,
these categories become secondary inclusion/exclusion cri-

teria (Birch, 1997c; Lao et al., 2001; MacPherson et al.,
2002a; Schnyer and Allen, 2002; Zhang et al., 2003).* In order to guarantee administration of the correct treatment that
matches the pattern of diagnosis for each patient, the reliability of these diagnostic assessments must be demonstrated
(Birch, 1997c; Hogeboom et al., 2001; Lao et al., 2001; Lewith and Vincent, 1996; MacPherson et al., 2002a; Schnyer
and Allen, 2002; Sherman and Cherkin, 2003; Vincent,
1993; White, 2002; Zhang et al., 2003).* To date only a few
studies exploring the interrater reliability of diagnosis have
been conducted (Hogeboom et al., 2001; Zell et al., 2000).*
The current situation requires that any clinical trial of a traditional form of acupuncture will need to include an interrater reliability study to demonstrate that the diagnostic assessments were reliable and that patients received the
appropriate treatment for the traditional style of practice
(Vincent, 1993; Zhang et al., 2003). Some strategies have
been offered in how to develop reliability, including the development of a manualized approach for the treatment protocol and using this as a training tool for study practitioners (Schyner and Allen, 2001, 2002).

33. Follow-up of 3 months or more after treatment
Unless looking only at short-term effects, it is important that adequate long-term follow-up be used in the
study. Follow-up should be conducted at least 3 months
after the completion of treatment, preferably up to 1 year.
It depends on many factors as to what are the best lengths
of follow-up that should be used. Crossover study designs
have been used on occasion where long-term effects of
treatment are being evaluated (Birch, 2002b, 2003b; Blom
et al., 1996; Vincent, 1990b), but this is a mistake, because the effects of each therapy cannot be separated,
making it impossible to interpret long-term effects of
treatment in crossover designs.

34. Endpoints described
In a study where pain is the target of treatment, either primary or secondary, appropriate standardized and validated
pain measurement tools should be used. It would also be
useful to examine the frequency and intensity, sensory and
affective components, emotional and support components,
and examining various functional components of the pain
using validated pain assessment questionnaires (Jamison,
1991). It would also be desirable to use range-of-motion
measures and muscle pressure sensitivity (Vincent, 1993) to
provide other more objective measures to match the subjective pain reports. If the study is examining the effects of
acupuncture on something other than pain, appropriate standardized and validated outcome measurement methods
should be used for each kind of symptom examined. Various outcome measurement tools exist in relation to specific
health problems or as general health measures (e.g., McDowell and Newell, 1987).
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35. Endpoint statistics presented/reader given
opportunity to do inferential statistics
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The results and statistical analyses of the primary endpoints should be presented in such a way and in sufficient
detail to allow the reader to make their own interpretation
and do their own inferential statistics. The primary endpoints
are the focus of the answer to the question for which the
study was designed hence they should be clearly presented.

the treatments are perceived as equally credible and painful
but not equally effective. In substance abuse clinical trials,
retention in treatment is itself often an outcome measure
(Bullock et al., 1989), which makes criterion 17 less important in these studies, so long as appropriate assessments
are made to be able to allow interpretation of differential
drop out rates. One can also ask patients that discontinue in
the study why they withdraw. Data for patients who withdraw or dropout of the study should be presented.

36. Onset treatment effects compared

40. Duplicate assessments used

It is helpful to know about the onset of treatment effects,
especially in a study that compares acupuncture to standard
therapy (Hammerschlag and Morris, 1997). If both therapies
are overall of similar efficacy but one has a more rapid onset (Lee et al., 1992) the one with more rapid onset can be
considered to have certain advantages, and possibly be more
clinically useful.

Where possible, similar measurements or assessments of
the primary endpoints should be made. If more than one
measurement or assessment shows the same result, this
strengthens conclusions drawn from that result.

37. Duration treatment effects compared
Similar to the previous criterion in studies that compare
acupuncture to standard therapy it is useful to compare the
duration of the treatment effects (Hammerschlag and Morris, 1997). If the symptom improvement is similar in both
treatments, but the effects last longer in one, that therapy
could possibly be clinically more useful.

38. Follow-up data presented
The clinical significance of a therapy is often determined
by examination of its long-term effects. It is thus important
to clearly present the follow-up data for the reader to evaluate.

39. Assessment of dropout patients and presentation
of data
It is ideal but not always possible to continue assessing
dropout patients after they discontinue treatment. One way
of handling the possibility of a higher dropout it to use questionnaires during the treatment phase of the study to examine patient understanding, expectations and belief in the therapy, the relative discomfort of the therapy, and the perceived
effectiveness of the therapy (Avants et al., 2000; Birch and
Jamison, 1998). If the acupuncture treatment and the control treatment groups showed the same or similar ratings of
credibility, expectations and amounts of discomfort associated with them, and there were a higher drop out or loss to
follow-up in one of the treatment groups but the patient reports of improvement in that group were less than in the
other group, we can suspect that this higher dropout or loss
to follow-up might be associated with the treatment being
less effective in that group. This differential dropout or loss
to follow-up rate could be used as an outcome measure, if

41. Use of medication
Use of medication should be monitored continuously or
at regular intervals during the study using a standardized
medication record. But, the tracking and calculation of medications consumed can be very complex, as different medications are not easily compared. A comparative quantitative method can sometimes be needed (Steedman et al.,
1992).

42. Tracking other treatments
It is also important to track any other treatments used by
the patient outside the study. If one of the study treatments
is more effective than other study treatments, it is possible
that patients receiving that treatment might stop using nonstudy treatments or use them less. Conversely, patients who
receive a less effective study treatment might seek other nonstudy treatments more frequently. In a study comparing
acupuncture to control acupuncture and a no-acupuncture
group, several patients in the no-acupuncture group sought
and received acupuncture outside of the study (Birch and
Jamison, 1998), it is better to have tracked this. Not tracking the utilization of other therapies could confound the
analysis of outcomes in studies of acupuncture. It is thus
highly desirable to track utilization of other treatments during the treatment and follow-up phases of the study. Tracking the use of other therapies will be an important part of
any assessment of cost effectiveness resource utilization, et
cetera. These are most easily assessed in studies that compare acupuncture to standard therapy (Hammerschlag,
1998), thus tracking utilization of other therapies will be important in any cost effectiveness studies.

43. Activities of daily living
It would be useful to assess activities of daily living using a standardized instrument designed specifically for such
measures. However, care should be taken to ensure that an
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appropriate instrument is used. If the target symptom in the
study is not debilitating, an instrument that measures moderate to severe debility may not be sensitive for the patients
in the study. It is important to select the appropriate measurement tool for each study. This issue is part of the larger
issue in clinical trials of acupuncture that of assessing broad
health and quality of life changes. In principle, traditionally
based systems of acupuncture do not simply treat the symptoms of a patient, but seek to improve the overall health of
the patient as well (Birch, 1997c; Birch and Felt, 1999). Assessing whether and how well this objective is achieved
would be good for traditionally based systems of acupuncture, but a validated outcome measure still needs to be developed that is sensitive to the expected changes.

44. Remark on side-effects
It is important in any clinical trial that any side effects of
treatment be noted. It is often in the clinical trial phase development of a new therapy that side-effects are discovered
and side-effect profiles developed. The causal relationship
between an observed side-effect and the therapy is most easily clarified in controlled studies, as opposed to clinical practice (Margolin et al., 1997a). Acupuncture studies should
use the same model. However, it will be important to discriminate at least between minor and severe side-effects and
between side-effects of the therapy and improperly administered therapy (MacPherson, 1999b; Yamashita et al.,
1999). This task is somewhat hampered by the lack of clear
standard definitions and a classification scheme in the international literature on side-effects or adverse events
(MacPherson, 1999a), however, it is important to attempt to
differentiate between possible causes of each event.

45. Funding sources acknowledged
It is always proper to disclose all funding sources for a
study, both private and public. This helps reveal possible
sources of bias or other potential problems that can affect
interpretation of the results.

DISCUSSION
In the preceding, a number of important issues and criteria thought necessary for conducting and presenting clinical
trials of acupuncture have been discussed. It is hoped that
these discussions will assist future researchers in the design,
conduct, and publication of better-quality clinical trials of
acupuncture.
These discussions have detailed 45 criteria that are important to consider when designing controlled studies of
acupuncture. Table 1 summarizes which of the 45 criteria
are important for the three types of study design, acupuncture versus sham acupuncture, acupuncture versus standard
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therapy, and acupuncture versus no treatment or wait list.
Those criteria where the use of pilot studies will be important to determine how best to address them have been highlighted.
Most acupuncture trials were conducted without having
first attempted pilot studies to better define solutions to the
complex problems involved in acupuncture research. It
should be routine to have pilot data available before larger
controlled studies of acupuncture are conducted (Linde and
Jonas, 1999; Margolin, 1999). The reasons for this are not
simply to do with the need to identify critical factors that
may not have emerged in the phase of formulation and design of the trial, but also for ethical reasons. It is possibly
unethical to enter human subjects into a trial without having adequate knowledge of the possible outcomes and problems that arise in implementing the study. The only way to
prepare oneself before conducting full-scale controlled clinical trials is to conduct pilot studies or be able to point to
other studies from which one can reasonably estimate needs
and requirements for the study. In the above discussions a
number of critical areas were identified where pilot studies
will likely be necessary to be able to develop sufficient answers for those criteria. But pilot studies will probably be
necessary in general to test an overall study design, not only
to address specific criteria for the study.
There is a continued demand for placebo-controlled studies of acupuncture (NIH Consensus Conference, Acupuncture, 1998, British Medical Association, 2000). In certain
areas, such as when acupuncture is used as an adjunctive
therapy, for example addiction, asthma, angina and stroke,
such demands may no longer be considered reasonable, because the difficulties of interpreting results in light of probable interaction of the effects of the different treatments
(Birch et al., 2002; Kleijnen et al., 1994; Kleijnen and de
Craen, 1996). Placebo studies can sometimes be difficult because of possible ethical problems (Ezzo et al., 2001a; Linde
et al., 1996) or the probable interaction of treatment effects
of the different specific and nonspecific effects of the treatment (Birch, 2003f; Birch et al., 2002; Hyland, 2003;
Kaptchuk et al., 1996). Placebo-controlled studies may also
run contrary to the specific treatment goals of some acupuncture treatments (Birch et al., 2002), and may lead to paradoxical conclusions (Walach, 2001). However, decisions
about the need for placebo-controlled studies are not made
by single research teams, but by the research community as
a whole, and often researchers must satisfy the demands of
ethics committees, grant reviewers, and peer review. As long
as placebo-controlled studies are demanded, it will be necessary to continue designing studies that attempt placebo
controls. Any time that the specific effects of an acupuncture treatment are to be assessed, some form of control of
the nonspecific effects will be necessary (Birch et al., 2002).
Greater care needs to be given to consideration of when
placebo-controlled studies should and can be conducted
(Birch, 2003b; Birch et al., 2002). Greater care needs to be
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given to definitions and discussions of the different treatment effects of acupuncture, for example no longer calling
the sham treatment a placebo treatment (Birch et al., 2002).
Additionally, much greater care needs to be given in the selection of the control treatment (Birch 2003b, 2003f). Table
1 details the criteria thought necessary for conducting a
placebo-controlled study, the acupuncture treatment versus
sham acupuncture model.
To date few studies have tested or attempted to test traditional forms of acupuncture. Most of those that did, performed poor studies or used inadequate study design (Birch,
1997c). If a particular study attempts to test the efficacy of
a traditional form of acupuncture, one that individualizes
treatments based on individual assessments of patient differences guided by traditional models and principles of practice, it will be necessary to pay attention to several of the
criteria listed above, in particular 31 and 32, validating the
model of practice tested and testing the reliability of diagnosis (Birch, 1997c, 2003g; MacPherson et al., 2002a;
White, 2002). If the study attempts to test the theoretical basis of the tradition, that for example, the diagnosis yields a
treatment that has specific treatment effects (specific sites
and techniques [Birch, 1995a, 1997c]) that maximize the
overall treatment effects then the study will need to use the
acupuncture treatment versus sham acupuncture model. In
order to investigate the specific effects, one must control for
the nonspecific effects (Birch, 2003f; Birch et al., 2002).
Thus the criteria listed in Table 1 necessary for the acupuncture treatment versus sham acupuncture design will be necessary for studies testing the specific effects of traditional
forms of acupuncture, with special attention paid to controlling for the broad spectrum of nonspecific effects associated with the test and sham treatments (Birch, 1997c; Birch
and Jamison, 1998). But when a study does not attempt to
investigate the specific effects of a traditionally based treatment, comparison to standard therapy (pragmatic trial) is often a good model to understand the value of treatment
(MacPherson et al., 2002a).
These 45 criteria could also become the basis for evaluating the quality of clinical trials of acupuncture. ter Riet
and colleagues (1990a, 1990b) used a list of 18 criteria,
Hammerschlag and Morris (1997) used a list of 25 criteria,
the Jadad scale uses 5 criteria (Jadad 1998). It may be possible to develop a new list of criteria incorporating some of
the above.

CONCLUSION
We have seen that there are many complex issues that
need to be addressed if high-quality trials of acupuncture are
to yield interpretable results. This paper has extended earlier lists of study design components and evaluation criteria
and presented a list of 45 criteria with discussions of each.
It is hoped that the discussions here will be helpful for those

designing, conducting, and writing up controlled clinical trials of acupuncture. Suggestions were made for which criteria are likely to be important in studies that compare
acupuncture to a sham, a standard therapy, or a no-treatment
or wait-listed control, with further suggestions of which will
benefit from pilot studies. Many of the criteria discussed
here will also be important in clinical trials of other nonpharmacologic therapies, and thus could form the starting
point for the development of similar lists for other therapies.
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