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Defining an adequate dose of acupuncture using a
neurophysiological approach – a narrative review of the

literature

Adrian White, Mike Cummings, Panos Barlas, Francesco Cardini, Jacqueline Filshie, Nadine E Foster, Thomas
Lundeberg, Elisabet Stener-Victorin, Claudia Witt

Abstract
Many different styles of acupuncture practice exist, and lack of agreement on the optimal acupuncture
treatment for any particular condition may mean that some patients do not receive the best treatment. This
uncertainty also makes the negative results of sham controlled trials difficult to interpret. Unless we can be
sure that both adequate acupuncture and an inactive sham were used in a particular trial, then that trial should
not be interpreted as dismissing acupuncture for that condition.
Acupuncture practice clearly involves much more than needling procedures, but there is a strong argument
for elucidating the role of those needling procedures first. The components of acupuncture needling procedures
have been described in the STRICTA document, but it is also clear that the patient’s perception of needling
is relevant for the outcome of treatment.
We therefore recommend the concept of ‘dose’ of acupuncture needling, which should include both the
stimulus given to the patient, and certain aspects of the patient’s perceptions and response that are known to
be linked to the subsequent therapeutic response. We propose the following definition of dose: the physical
procedures applied in each session, using one or more needles, taking account of the patient’s resulting
perception (sensory, affective and cognitive) and other responses (including motor). The dose may be affected
by the state of the patient (eg nervous, immune and endocrine systems); different doses may be required for
different conditions.
The constituents of an adequate dose can be established initially by clinical opinion and subsequently by
empirical evidence from experimental studies, which may be either clinical or basic research studies.
Systematic reviews which do not consider the adequacy of the acupuncture treatment may have unreliable
conclusions. Out of 47 recent systematic reviews, only six have applied some criteria for adequacy. Five
used a rating system or conducted a subgroup analysis, and one excluded studies from the analysis altogether
if they did not meet criteria for adequacy.
Research into what constitutes an adequate dose of acupuncture has long been neglected and is now
urgent. Clinical studies that compare the effects of different treatment protocols are probably the most reliable
source of evidence, and may also demonstrate a dose-response relationship.
Keywords
Adequacy of acupuncture; treatment protocol; optimal acupuncture; study quality; intervention; dose
finding study, systematic review.

Introduction
Acupuncture’s development over two thousand years
has taken place in different centres in China, Japan,
Korea and other parts of the world, and

understandably many different styles of practice now
exist. Currently, there is considerable disagreement
among acupuncturists, particularly those trained in
different schools, about what constitutes the best
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treatment for different conditions and for different
patients. A treatment protocol (ie a precise description
of the procedures and the schedule for a course of
treatment) that is one practitioner’s favourite may
be dismissed by another.
Different opinions on what is the most effective
form of acupuncture may seriously affect research:
not only is there disagreement on adequate treatment,
but there is also considerable uncertainty over what
constitutes an ineffective, or sham, control treatment.
As a consequence, the negative results of sham
controlled trials are difficult to interpret. Unless we
can be sure that the acupuncture was adequate, and
the sham was inactive, in that particular trial, it should
not be interpreted as dismissing acupuncture for that
condition. Some of the trials of the GERAC1;2 and
ART3 series may be examples of one or other aspects
of this problem, and treatment with electroacupuncture, or sham treatment with blunt needles,
may have yielded different results.
This is only one possible interpretation of the results,
of course, and this line of reasoning should not be used
by acupuncture proponents to explain away all negative
results unless it can be supported by evidence.
Nevertheless, clinical trials require huge investments of
time and effort. They may not be the best way to answer
the question of the specific efficacy of acupuncture
(the effect beyond placebo) until we are more certain
about the physiological effects of the needles.
The heterogeneity of acupuncture approaches
has been described as ‘the most formidable issue
confronting systematic research’.4 Different clinical
trials use significantly different treatment regimens,
giving the impression that details of treatment are
irrelevant, and inviting dismissal of the therapy as
no more than a placebo. These trials may be scored
as ‘high quality’ by conventional criteria, yet actually
be of poor quality if they use an acupuncture protocol
that most would view as inadequate.
It is inconceivable that any pharmaceutical
company would spend resources on clinical trials of
a new drug until they knew the characteristics of the
dosage and the patients who were likely to respond.
Yet, because acupuncture research has, for the most
part, skipped some of the necessary earlier phases
of research in which the dose-response relationship is
carefully examined,5 there is a dearth of data upon
which to base decisions about optimal acupuncture
protocols.

In this paper, we extend an earlier discussion paper
on this subject, to which many authors contributed,6
and build on the scant previous literature and attempt
to map a way forward.7-10
An approach to adequacy of acupuncture
First, we must consider the questions of the rationale
behind different approaches to acupuncture, and the
individualisation of treatment. We recognise that the
effects of acupuncture therapy are complex and due
to many components – more than simply the result of
needling specific locations. Every treatment involves
a therapeutic relationship, and traditional
acupuncturists regard the formulation of a diagnosis,
provision of lifestyle advice, and sometimes other
interventions, as part of ‘acupuncture therapy’. These
are important effects which are being addressed by
some groups.11;12 This paper addresses the physical
component of treatment: the physiological effects
of the acupuncture needles.
Some acupuncturists hold that individualisation
of acupuncture treatment enhances its effectiveness.
Most would agree that treatment needs to be tailored
to each patient’s particular symptoms and
responsiveness, but many use the term
‘individualisation’ to include establishing a traditional
Chinese medicine (TCM) diagnosis as the basis for
choosing acupuncture points. We are not considering
traditional diagnosis here, as so far it has little
evidence in support.13-15
In this paper, we adopt a neurophysiological
approach because: it has good support from
laboratory evidence,16 and from reviews;17 because
the principal image of acupuncture therapy is of
needle insertion and stimulation (manipulation or
electrical stimulation) of needles, and the principal
question is about the effectiveness of needles; because
needling is the one component of acupuncture that is
common to all varieties; and because acupuncture
means ‘needle puncture’. For all these reasons,
exploring the parameters of needling, and the patient’s
response to it, is a pragmatic choice in establishing the
effectiveness of acupuncture, though remaining aware
that other components of the therapy may be
synergistic.
We therefore suggest a definition of the ‘dose’ of
acupuncture needling (see Box). Paradoxically, the
concept of acupuncture dose has to involve both the
stimulation given by the needles and the patient’s
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response. The clinical effect of acupuncture is not
determined simply by the amount of needling
stimulus, but also by the individual patient’s
perception, for example of the de qi sensation,18;19 by
cognitive factors such as expectation,20 and (for
muscle trigger points) by twitch responses.21 These
factors have to be taken into account to decide
whether or not an individual patient has received an
appropriate treatment. A description of the dose that
any patient receives is not complete without including
these factors.
The dose of acupuncture needling
The physical procedures applied in each session,
using one or more needles, taking account of the
patient’s resulting perception (sensory, affective
and cognitive) and other responses (including
motor). The dose may be affected by the state of
the patient (eg nervous, immune and endocrine
systems); different doses may be required for
different conditions.
The dose required to treat different health conditions
will vary depending on the intended mechanism of
the effect, eg whether local, segmental,
extrasegmental or central. Some conditions, eg
migraine or fibromyalgia, probably require several
mechanisms to be activated if treatment is to be
effective;22 and some conditions, again including
fibromyalgia, may require a different dose according
to the degree to which the nervous system is
sensitised in a particular patient.23 The effect of
needling will vary at different sites in the body, and,

for simplicity, we shall not consider the site of
stimulation in this paper.24
Due to the properties of the nervous system, there
are likely to be ‘threshold’ effects so that the
relationship between dose and response is not linear.
Also, clinical experience strongly suggests that
responders and non-responders exist. This has long
been recognised in animals, and may have a genetic
basis.16 We do not suggest that it is easy to untangle
these problems: but we do suggest it is urgent and
vital to improve the productivity of the whole field of
acupuncture research.
Evaluation of the effects of different doses of
acupuncture should include diagnosis (eg using
International Classification of Diseases ICD), and
outcome evaluation should include symptoms and
functional changes as well as expectation.
The kinds of components of the needling stimulus
that are most likely to be significant are: the depth of
insertion (tissue level); the intensity of manual
stimulation (ranging from insertion only to intensive
manipulation), and the nature of the de qi response;
the intensity of electrical stimulation; the duration of
needling; and treatment repeat intervals. The STRICTA
reporting recommendations provide a starting point
for treatment protocols for different fundamental
approaches or styles of acupuncture.25 A few examples
of studies that provide empirical evidence on some of
the STRICTA items are listed in Table 1.
More work needs to be done to know which
perceptions should be recorded but meanwhile de
qi sensation and the patient’s expectation should
certainly be recorded.18; 20

Table 1 Criteria for reporting an acupuncture treatment protocol based on STRICTA recommendations
Section

Criterion

Examples of studies

Treatment rationale

Style

Macklin et al15 Allen et al14, Itoh et al58

Needling details

Points selected

Lundeberg et al59

Treatment schedule

Number of points needled

None identified

Depth of insertion

Ceccherelli et al,60 Pintov et al61

Responses elicited

Lundeberg et al,59 Hui et al62

Needle stimulation – method
and strength

Ceccherelli et al,63 Marcus,44 Harris et al,39
Deluze et al,64 Barlas et al65

Needle retention time

Lundeberg et al,59 Hansen,66 Leung et al 200867

Needle type

Marcus44

Number of treatment sessions

None identified

Frequency of treatment

Ceccherelli et al,63 Harris et al39

References are to some studies using different criteria.
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Methods for determining adequate acupuncture
needling stimulus
In trying to determine an optimal or adequate dose of
acupuncture for any particular condition, we should
consider both clinical opinion and empirical evidence.
The opinions of experts, particularly teachers or
writers, are widely held in respect, though evidence
suggests that it may be difficult for clinicians to
separate out the specific from non-specific effects.
The usual sequence for discovering an adequate
treatment is likely to be clinical observation followed
by confirmation of the clinical effect in trials, then
further comparative trials to establish the best
treatment protocol, which can be fed back into
training and practice.
Clinical opinion
The anecdotes that make up clinical opinion can be
brought up to the level of reliable evidence in several
ways: firstly, by repeated observations of practice
of different practitioners. For example, an
observational study of acupuncturists in out-patient
clinics in Beijing and Wanjing found they used
markedly different points for essentially similar
patients, which was confirmed in detail in choice of
points used for recovery from stroke.26 Secondly, by
establishing some kind of clinical consensus using
methods such as the Delphi method,27 consensus
surveys or conference type processes,28-32 or a stepwise procedure to develop protocols in a ‘treatment
manualisation’ process, based on a model from
psychotherapy.33 Thirdly, by examining the traditional
acupuncture texts,8 though the value of this approach
may be limited by difficulties of translation.
One research group planning a clinical trial of
acupuncture for back pain conducted a survey of 56
practitioners’ treatment records;34 they asked seven
practitioners to examine a single case of back pain
and to detail how they would treat the patient.35;36 In
fact, they found poor agreement, and in the trial itself
practitioners were able to do largely what they
wanted. 37 It is worth commenting that this
disagreement between clinicians on the diagnosis
and treatment of back pain is probably universal in all
kinds of medicine, complementary and orthodox.38
Empirical evidence
The most reliable method of determining an adequate
acupuncture protocol would be by directly comparing
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different protocols in patients in a tightly controlled,
explanatory trial, ideally in conditions in which one
form of acupuncture has already been shown to be
effective. The protocols would need to be established
using various combinations of clinical consensus
and basic research, and so the choice of protocol
would vary between different ‘schools’.
One group of researchers used this approach for
fibromyalgia, and found that relief of symptoms
depended neither on the point location nor the manner
of stimulation of the needles – though it did depend
on how frequently the treatment was given.39 Studies
in other conditions may have very different results.
The major problem with direct comparisons is
that the differences between protocols may produce
only small differences in outcomes, and so need large
sample sizes to demonstrate such effects.
Another experimental approach is basic research,
which seems to be of two general types. Some studies
investigate the mechanisms of acupuncture, eg the
intensity of needle stimulation needed to recruit
different afferent nerve fibres, usually in animal
models.16;40-42 This information can be used as a basis
for designing protocols. Other studies test a surrogate
for a clinical symptom in healthy human volunteers
– such as pain threshold changes as a surrogate for
treatment of chronic pain.43-45 Results suggest that
stimulation intensity is the single most important
determinant of analgesia, and that there is interindividual variation as to how people respond to this
type of stimulation. However, it is not always possible
to apply the findings of experiments in healthy
volunteers to patients with clinical conditions since
our knowledge of the mechanisms of symptoms such
as chronic pain, joint stiffness, depression, hot flushes
and so on, is incomplete.
An indirect method of using empirical evidence
is within a systematic review of the trials on
effectiveness, which offers the opportunity to
compare the effects of different treatment regimens.
In one well known example, Ezzo and colleagues
demonstrated that trials using six or more sessions
of acupuncture for osteoarthritis of the knee were
more likely to be positive than those using fewer
than six.46
However, conventional statistical analysis of
clinical trials considers the average effects over the
whole group and so obscures the heterogeneity of
treatment effects in individual patients. These could

ACUPUNCTURE IN MEDICINE 2008;26(2):111-120.

www.acupunctureinmedicine.org.uk/volindex.php

AIM June 2008 Text.qxd

18/06/2008

08:46

Page 115

Education, practice and debate
Table 2 Summary of some approaches to establishing
adequate acupuncture
Clinical opinion methods

Applications

Observation of practice

Surveys
Reliability assessments

Published protocols

Textbook review
Trial protocol review

Consensus methods

Delphi
Consensus conference

Combination of above

Manualisation

Empirical evidence methods
Basic research

Studies of mechanism
Clinical surrogates in
healthy volunteers

Clinical trials

Direct comparison of
protocols

Systematic reviews

Subgroup analysis of
different forms of
acupuncture
Individual patient data
meta-analysis

be revealed by the use of individual patient data to
allow a much more detailed linking of outcome with
the patient’s characteristics. The Acupuncture
Trialists’ Collaboration is an ambitious attempt to
determine aspects of acupuncture treatment
associated with improved outcomes by conducting
individual patient data meta-analysis. At the time of
writing, the collaboration has 25 members, and plans
to analyse raw data from 24 randomised trials of
acupuncture for chronic pain, a total sample of 17,801
patients. The data will be combined into a single
database and analysed to determine whether
characteristics of acupuncture such as the number
of treatment sessions, treatment style or practitioner
qualifications affect outcome.
Comparing results of different trials may have
limited value, because differences in outcome can
arise from a whole range of other factors that may not
be known or measurable. For example, treatment
variables could not explain the responses in different
trials included in a systematic review of acupuncture
for knee pain.47 Another factor that limits these
comparisons is possible ‘ceiling’ effects of an
adequate treatment, or of co-interventions. 48
Furthermore, there is a question over the validity of
drawing conclusions from data compared in ways
that were not originally intended.

Evaluating acupuncture in systematic reviews
Lack of knowledge about the minimum criteria for
adequate acupuncture could limit the value of
systematic reviews, as trials that apply an inadequate
treatment will underestimate the possible effects of
acupuncture and could lead to false negative results
of the review. These studies will also increase
heterogeneity making results less reliable. This
negative influence would be quite independent of
the conventional ‘quality’ of the study; interestingly,
most conventional issues of poor study quality, such
as poor randomisation or inadequate concealment,
lead to false positive findings.
The influence of inadequate treatment on the
results of a review has been elegantly exemplified
for TENS.49 In the studies which used stimulation
that was defined as ‘adequate’, analgesic
consumption was reduced by 36%; in those that did
not, the reduction was only 4%.
The first time that the adequacy of acupuncture
treatment was considered in a systematic review in
acupuncture, as far as we are aware, was in an early
series of systematic reviews of acupuncture by a
team of Dutch epidemiologists.50-52 As part of the
quality assessment, they awarded points for ‘good
quality of acupuncturist mentioned’, presumably
looking for items such as length of practical
experience and hours of training.
A different approach was used by Linde and
colleagues.53 Four experienced acupuncturists were
asked to rate the included studies with an overall
assessment for 16 characteristics of the acupuncture
treatment such as: choice of points; duration, number
and frequency of sessions; education and experience
of the therapist (Linde, personal communication).
Agreement was poor, and some raters refused to
score some studies on the grounds that the treatment
was only used for an experimental context and was
clinically meaningless. Subsequently, an experienced
acupuncturist was asked to evaluate the adequacy
of the sham acupuncture.54 This led to the conclusion
that points that were supposed to be ‘inactive’
according to one study were used in the treatment
arms of other studies. In another example, in a review
of acupuncture for back pain, experienced
acupuncturists, independent of the research team,
were asked to provide an overall rating for the
adequacy of acupuncture in each study. 55 More
recently, an experienced acupuncturist was asked to
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Figure 1 This flow chart shows that only six out of 47 systematic reviews of acupuncture (2000-2007)
applied some method to take account of the adequacy of acupuncture treatment in the studies.

rate to what extent he would treat the patients in the
way described, and how confident he was that the
acupuncture would be successful in treating the
particular patients in each of the studies.56
Current systematic reviews
In order to find out how recent reviews have addressed
the problem of the adequacy of acupuncture, we
searched titles and abstracts in PubMed (2000 to
August 2007 regarding these as reflecting the current
state of the evidence) for systematic reviews of
acupuncture in English, excluding studies on safety or
cost-effectiveness only.
Out of 47 systematic reviews included, we found
only six that considered the question of adequacy of
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acupuncture and applied criteria (Table 3). Three
approaches were used: an overall statement about
the quality of the acupuncturist; a rating or judgement
of the acupuncture, sometimes based on stated
criteria; and a set of specific objective criteria that
could be applied to each study. In the last case, the
review excluded from the analyses any studies that
did not meet the five criteria, which had derived from
an understanding of acupuncture mechanisms and
literature, and clinical experience:57
“…we defined acupuncture as ‘adequate’ if it
consisted of at least six treatments, at least one per
week, with at least four points needled for each
painful knee for at least 20 minutes, and either needle
sensation (de qi) achieved in manual acupuncture, or
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Table 3 Systematic reviews from PubMed 2000-7 that have stated and applied criteria for the adequacy of acupuncture
Author(s)

Condition

Criteria on adequacy of acupuncture applied

D’Alberto A
200468

Cocaine/crack abuse

‘Good quality of acupuncturist mentioned’. Application: quality scale points
awarded (5/100)

Low back pain

6 sessions vs <6; individualised vs formulaic treatment, number of
needles, obtaining de qi, number of treatments, length of each session,
number of sessions per week, and manual vs electrical stimulation.
Application: subgroup analyses

Furlan AD
et al 200570

Low back pain

Consensus opinion of 3 author panel based on:
1) Choice of acupoints, 2) Number of sessions, 3) Needling technique and
4) Acupuncturist experience. Application: all trials rated ‘adequate’ and
included

Ezzo JM
et al 200671

Chemotherapy-induced
nausea or vomiting

Descriptions of acupuncture-point stimulation rated by 2 authors (adequate,
not adequate, or not enough information). Application: narrative

Manheimer E
et al 200772

Osteoarthritis of the knee

Rating of adequacy by 2 acupuncturists: choice of points, number of
sessions, needling technique, and experience of practitioner. Application:
subgroup analysis

White A
et al 200757

Chronic knee pain

6 treatments, at least one/wk, 4 points, 20 minutes each session, either
de qi or minimal sensation (EA). Application: inclusion criterion for
analysis

Manheimer E
et al 200569

electrical stimulation of sufficient intensity to produce
more than minimal sensation.”
From these approaches, the ‘core’ components
of an adequate protocol seem to be attention to: the
number of needles used; the needling technique;
specific elicitation of a needling sensation; the
number of treatment sessions; and the experience of
the acupuncturist.
Conclusions
The lack of agreement on what is ‘adequate’
acupuncture is an obstacle to good patient care, and
to research into acupuncture. While the effect of
acupuncture therapy clearly involves much more
than needle insertion and manipulation or electrical
stimulation, nevertheless there is a strong argument
for elucidating the role of the needling procedures
and the patient’s immediate response to them, because
this is the central feature of the therapy common to
all approaches. If the specific needle stimulation is not
the critical factor in treatment, then future research
should explore other aspects of acupuncture.
There is an urgent need for studies to guide
decisions about what is an ‘adequate’ dose of
acupuncture for different conditions. One approach
is direct comparison of treatment protocols in highly
controlled circumstances and homogeneous groups
of patients. It is also readily acceptable ethically,
since all patients receive a treatment that could be
considered active. The design could effectively be

a ‘dose finding study’ to explore whether there is
evidence of a dose-response relationship. A second
approach, used in parallel, could be to combine
individual patient data from high quality trials to
provide sufficiently large datasets to examine the
effects of different components of the acupuncture
protocol.
We recommend that future systematic reviews
of the effectiveness of acupuncture should, at the
very least, provide a subgroup analysis including
only the studies that meet criteria for ‘adequate’
acupuncture, or consider limiting the included studies
only to those which have used a protocol that meets
the adequacy criteria.
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