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Abstract Acupuncture is a promising treatment for relieving pain and improving lower back function in clinical
practice. However, evidence from randomized clinical trials (RCTs) remains controversial. Most RCTs conclude
that acupuncture procedures for chronic low back pain (CLBP) had no significant difference in efficacy and
belonged to placebo. We carefully reviewed and analyzed the methodology and implementation of sham
acupuncture in RCTs. Controversial evidence of acupuncture for CLBP is only a microcosm of the evaluation
methodological limitation of acupuncture. Inappropriate selection of sham acupuncture controls, rigorous RCT
research models, and incorrect interpretation of results may contribute to negative evidence. Evaluating and
disregarding the holistic efficacy of acupuncture with an explanatory RCT model based on evaluation drugs may
be unwise. Moreover, sham acupuncture is often proven to be non-inert, unreasonable, and with low fidelity.
Pitfalls of the explanatory RCT model and sham acupuncture design should be avoided. Establishing a new
evaluation system that is in line with the clinical characteristics of acupuncture and obtaining high-quality

evidence are difficult but promising tasks.
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Backgrounds

With the acceleration of global aging, the increase in
obesity, the sedentary lifestyle of people, chronic low back
pain (CLBP) has become a global disease with a high
incidence [1]. According to the Global Burden of Disease
Study (GBD) 2017, low back pain is the second leading
cause of disability-adjusted life years in non-communic-
able diseases [2]. The increased disability rate of CLBP has
weakened labor capacity, reduced the quality of life, and
increased the psychological, social, and medical burden.
Unfortunately, 85%—95% CLBP cases are not attributed to
specific pathoanatomical origin or recognizable pathology
patterns [3]. Such lack of specific treatment target leads to
the creation of an inefficient biomedical model of CLBP
management. Therefore, an effective and safe treatment is
especially important for overcoming low back pain and
disability associated with a chronic condition [4].

Over the past three decades, the main treatment
recommendations in the national clinical practice guide-
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lines for CLBP have changed. Opioids and analgesics are
currently discouraged, because evidence of efficacy is
unclear, and these substances can be harmful. Intervention
procedures and surgery play a very limited role in CLBP
[5]. Unexpectedly, acupuncture and other types of non-
pharmacological therapy have been receiving an increasing
amount of attention as treatment options [5—7]. Acupunc-
ture is a typical non-drug therapy that is used to address the
opioid crisis. It is especially being considered for CLBP
relief. It originated from ancient China and is accepted to
be an effective, safe, and reliable intervention for CLBP in
many countries [8,9]. A cross-sectional study has shown
that CLBP is the most commonly treated condition with
acupuncture in the United States [10].

Alleviating pain and improving lower back function
effectively without serious harm are the effective indicators
for CLBP treatment. Acupuncture has potential as an
effective intervention. Recently, an individual level meta-
analysis of acupuncture for chronic pain demonstrated the
effectivity of acupuncture, and its analgesic effect remains
stable and durable over time [11]. Data analysis and
synthesis from 20 827 patients in 39 trials showed that the
effects of acupuncture cannot be interpreted simply as
placebo. According to analysis, the analgesic effect of
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acupuncture lasted for more than 1 year among 90% of the
patients compared to the control groups [11]. Another
authoritative systematic review (SR) released by the
Agency for Healthcare Research and Quality (AHRQ)
highlighted that acupuncture is effective for CLBP with
minimal side effects [12]. Moreover, a randomized sham-
controlled trial suggested that acupuncture can reduce
botheration and pain intensity significantly in patients with
CLBP [13]. The evidence on the effectivity of acupuncture
for CLBP seems convincing.

Nevertheless, acupuncture has been interpreted as a
powerful “placebo” in some RCTs and a meta-analysis
[14-16]. In 2016, the National Institute of Health and
Clinical Excellence (NICE) published a guideline for low
back pain diagnosis and treatment. Acupuncture is not
recommended for CLBP on the basis of insufficient
evidence [15]. This finding provoked debate on the
effectiveness and safety of acupuncture as a treatment for
low back pain [17,18]. Many researchers argued that
acupuncture is ineffective compared with sham acupunc-
ture. Although this conclusion may be attributed to
methodological heterogeneity, acupuncture has not been
objectively evaluated. The conclusion that acupuncture has
no specific effect or is only a “placebo” may be arbitrary
and not credible. Acupuncture has been used in China to
treat low back pain more than 2000 years. Many patients
with CLBP have been treated with acupuncture. Never-
theless, in the era of evidence-based medicine, the
evaluation of the effectiveness of acupuncture as a
therapeutic intervention for CLBP is controversial [19].
Compared with the positive image of acupuncture in the
minds of acupuncturists, evidence on the efficacy of
acupuncture is surprisingly negative. What caused the
current inconsistent situation? Aside from the debate,
should the acupuncture clinical trial’s scientific, objective,
and comprehensive nature be scrutinized as well? Most of
the evidence originated from RCTs, in which the control
groups are different kinds of sham acupuncture. Two
possible explanations for the abovementioned findings are
evident; either acupuncture was indeed an effective
placebo or the negative result was wrongly interpreted
[20]. False-negative results can occur for a variety of
reasons [21], including contingency, insufficient sample
size, improper outcome selection, inadequate intervention,
and inappropriate control procedures. Nevertheless, the
methodological flaws, unreasonable comparison, and
study population deserve a second look.

Methodological challenge in acupuncture
research
Traps in RCT models

The main advantages of RCT are the reduction of selection

bias and the control of confounding factors through
random selection and blind method. Thus, RCTs have
become the “gold standard” for testing intervention effects.
However, acupuncture studies that comply with the
classical “gold standard” of randomized, double-blind,
placebo, and sham-controlled designs may encounter some
methodological pitfalls [22]. Frequent inactive effects
compared with putative “inert” placebos are inconsistent
with actual clinical practice of acupuncture for CLBP. As a
complex intervention, acupuncture is difficult to incorpo-
rate into the curative effect evaluation system of RCTs.
Therefore, it is necessary to reflect on the rationality of the
design of RCTs in a clinical research involving acupunc-
ture.

As an individualized, dynamic, and holistic treatment
style, syndrome differentiation is the core basis of
acupuncture. Throughout the acupuncture treatment pro-
cess, the treatment scheme is continuously adjusted
according to the changes in the individual’s condition.
The limitation of clinical research methodology has been
an obstacle in the development of acupuncture efficacy
evaluation, specifically in the following aspects.

First, timely patient feedback, adequate doctor-patient
interaction, and flexible acupuncture treatment strategies
are important factors in the entire personalized acupuncture
process. An RCT research model highlights the effect of
intervention on the homogenized group, which contradicts
the concept of individualized acupuncture treatment.
Second, acupuncture is a complex overall intervention.
In addition to acupoint selection, the effect is also affected
by many potential factors, such as doctor’s skills, mutual
trust between doctors and patients, patient expectations,
treatment environment, needle specifications, and acu-
puncture operation [23]. Evaluating the specific efficacy of
acupuncture only by controlling its parameters by
randomization and blinding methods is not enough.
Third, it is almost universally accepted that that acupunc-
ture treatments directly operated by doctors cannot achieve
high reliability and validity under the blind method. Sham
acupuncture is obviously contrary to the strict blindness
requirements of classic RCTs. Therefore, acupuncture may
not be suitable for the RCT research paradigm; it is more
suitable for drug and biomedically oriented interventions
[24].

To design a placebo or sham-control RCT, acupuncture
must be divided into two parts, namely, characteristic
(specific) and accidental (placebo, non-specific). However,
classification characteristics and accidental factors in
acupuncture have been revealed as meaningless. Acciden-
tal factors in drug trials may be a part of non-
pharmacological interventions [25]. Evidence and conclu-
sions from RCTs may not be in line with the essence of
acupuncture and clinical practice. Accordingly, strictly
following the RCT scale may lead to the loss of the
characteristics of acupuncture and hinder its development.
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In addition, according to the criteria of RCTs, studying the
effects of acupuncture on the population level may be an
impractical or unreasonable solution.

Traps in the study population

CLBP is a common symptom that affects nearly all age
groups; the cause is non-specific nociceptive [1]. RCTs of
CLBP should cover the entire population. However, RCTs
are often conducted among specific populations with strict
inclusion and exclusion criteria; the specific settings are
out of the real clinical practice environments [26]. CLBP
diagnosis is based on symptoms or complaints, and many
specific or non-specific factors may be related to back pain.
Different RCTs seem to investigate the same CLBP
diagnosis, but the condition may involve different diseases.
Different acupuncture schemes or fake acupuncture
designs have different effects on various randomized
controlled trials. Moreover, the population in RCTs and the
acupuncture operators may be inconsistent with the real
clinical settings. The acupuncturist’s practice level, clinical
experience, and acupuncture program selection can
directly affect the results of the study. Nearly all
acupuncturists may realize that variation in effectiveness
is inevitable even with the same points and the same
techniques. Therefore, trying to compare the effect of
individual acupuncture treatments on CLBP at the
population level in RCTs is a big pitfall.

Traps in efficacy evaluation of acupuncture

Drug development involves the cautious introduction of a
new substance into the human body. Progressive assess-
ment of the patient’s disease is performed to evaluate the
drug’s safety, efficacy evidence, and appropriate doses for
future evaluation. In this model, clinical efficacy evalua-
tion usually relies on prospective and confirmatory trials of
humans based on preclinical animal studies. To obtain
reliable and valid evidence for human body application,
the strict control of various factors is needed to create an
ideal clinical trial environment. However, acupuncture
originates from clinical practice. In the process of solving
clinical problems, experience is continuously accumulated,
and solutions are optimized. Acupuncture has gradually
evolved into group technology and theory through the
iteration of individual experience.

The efficacy evaluation of acupuncture differs from that
of new drugs. New drug evaluation tends to be
confirmatory and explanatory, whereas acupuncture eva-
luation is inclined to be optimal and pragmatic. Explana-
tory trials confirm physiological or clinical hypotheses that
indicate the specificity of a new drug or treatment.
Pragmatic trials inform clinical or policy decisions by
providing the evidence of the application of intervention to
actual clinical practice. Unfortunately, due to the limita-

tions of the explanatory RCT thinking model, a placebo-
controlled RCT design is still unreasonably used in clinical
trials involving the use of acupuncture for CLBP, even if
clinically validated evidence is abundant. Many RCTs on
the use of acupuncture for CLBP have neither optimized
the clinical practice of acupuncture nor demonstrated the
superiority of the treatment. Under the influence of sham
acupuncture and interpretation bias, researchers assert that
acupuncture does not show a specific therapeutic effect. In
the RCTs, the specific effects of acupuncture are not
always distinguishable from placebo effects. False-nega-
tive results may be generated when we adopt a placebo or
sham-controlled trial design to detect the whole character-
istic effect [25].

For complex interventions like acupuncture, the efficacy
evaluation should be systemic, and the traditional double-
blind placebo trial may not be appropriate. The diversity of
treatment compositions, social attributes, and individual
differences of acupuncture treatment subjects should be
fully considered. To evaluate acupuncture objectively and
comprehensively, new methods with strong applicability
and that do not deviate from strict design principles need to
be developed.

Some scholars believe that the controversy over the
evaluation of acupuncture efficacy may be due to the
inevitable heterogeneity of acupuncture. Ideally, the
heterogeneity may be conquered through a “placebo
needles” design, which is supposed to control the placebo
effects of acupuncture adequately [27]. However, even by
using sham devices, many studies fail to show the
difference of effects among various acupuncture groups.
This conclusion has evoked considerations regarding the
design of “inert” placebo (or sham) acupuncture and
clinical research methods.

Challenges in acupuncture comparison
Methodology difficulty of placebo acupuncture

Inert placebo treatment is crucial to RCTs. It makes the
participants believe that they are receiving the correct
treatment, thereby eliminating the placebo effect of the
intervention. Being distinguishable from real treatment is
the greatest feature of a “placebo.” Ethical issues may arise
with the use of placebo acupuncture in RCTs in some
circumstances; they are not always harmless. Methodolo-
gical difficulties are encountered in selecting appropriate
controls in randomized controlled acupuncture trials.
Distinguishing between the specific and non-specific
effects of acupuncture through sham control seems to be
impossible. Even so, sham acupuncture is still identified as
the process of controlling acupuncture treatment to blind
participants and control non-specific placebo effects.
Mimicking acupuncture without physiological activity
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is difficult, because too many factors are unrecognizable.
According to a report from International Acupuncture
Research Forum [20], the three important elements of
placebo acupuncture are described as follows: (1) the effect
of needle stimulation, in which the placebos need to be
applied at the correct sites; (2) the effect of acupuncture
points in general, in which the placebos should be applied
off-site and off-meridian; and (3) the effect of the specific
acupuncture points for a patient or condition, in which the
placebos need to be applied at irrelevant acupuncture
points. Placebo or sham acupuncture must meet two
principles, as follows: (1) no difference in needle
appearance, patient perception, and operation compared
with real acupuncture; and (2) no positive effects. Sham
acupuncture can be considered as an ineffective placebo
only if participants are kept unaware of differences in
acupuncture processes. The difficulty in developing ideal
sham acupuncture while avoiding all active components in
acupuncture practice is enormous.

Development and deficiency of sham acupuncture

The first report on control acupuncture involved the
evaluation of acupuncture effect on knee arthritis in the
1970s; the researchers adopted a placebo acupoint [28].
This kind of sham acupuncture control is not reasonable
and is designed based on the principle that the acupuncture
points are specific factors of acupuncture.

The famous placebo acupuncture design was developed
by Streitberger [29]. With characteristics of blunt tip,
retractable needle hand, highly simulated needing sensa-
tion, and no penetration, the Streitberger acupuncture was
supposed to be an ideal control, especially when compared
with previous non-acupoint designs. However, the cred-
ibility and normalization of the design were questioned in a
study [30]. Some of the subjects (40%) can identify the
difference between true acupuncture and sham acupunc-
ture. Moreover, for patients with real acupuncture
experience and De Qi sensation, this sham control and
blind method is nearly inoperative. To distinguish whether
the blunted tip sham acupuncture (BT) and round tip sham
acupuncture (RT) are different, some researchers investi-
gated the De Qi sensation meticulously; the need for
sensation between two group varied [31]. These results
indicated that sham acupuncture is difficult to achieve
consistently and is highly dependent on the patient’s
perception.

Considering the shortcomings of non-penetrating acu-
puncture, a method of “minimal acupuncture” was
developed. It involved trying to blind the patient by
penetrating the skin as a real needle but only on the surface
of acupuncture points. A famous German acupuncture
clinical trial (GERAC) [32] adopted this sham acupuncture
design in a study comprising 1162 patients with CLBP. No
statistically significant difference was found for the real vs.

sham acupuncture (P = 0.39), real vs. conventional therapy
(P < 0.001), and sham vs. conventional therapy
(P < 0.001). No difference was found between true
acupuncture groups, even if the treatments the participants
were subjected to were significantly different from the
conventional treatment. This ironic conclusion shows that
“minimal acupuncture” might not be “inert.” A subsequent
study had confirmed the presence of a statistical difference
in the De Qi perception between the patients in the
superficial needle insertion group and those in the mock
deep penetration group [33]. The depth of acupuncture is
not the main specific factor for acupuncture.

Studies on mechanisms have indicated that the depth
and rotation of acupuncture is associated with needling
sensation and pressure pain threshold [34]. Regarding the
“minimal acupuncture” stimulations, sensory pathways
that densely innervate the skin’s epidermis exist, and these
pathways are likely activated by this “inert” needling. If the
sensory pathways from cutaneous and deep tissues have
redundant roles in mediating a treatment, then the current
sham control will have issues. Some studies suggested that
real acupuncture effects may share similar genetic,
neurohumoral, and brain mechanisms with placebo effects
[35-37]. When a needle is inserted into a designated point
on the body and subjected to various stimuli, it activates a
variety of nerves and neuroactive components [38]. Hall
et al. reviewed placebo studies and RCTs and identified
genomic effects on placebo response [39]. Attempting to
peel off the placebo effect of acupuncture through a sham
needling design is almost impossible.

Electroacupuncture (EA) has been widely compared
with sham EA in recent RCTs due to its precise, repeatable,
and standardized stimulation intensity and duration, as
well as its simple and verifiable electrical parameters
[40,41]. Correspondingly, the sham EA also faces great
challenges. In a systematic review of sham EA [42], 17
kinds of sham EA methods have been identified from 94
RCTs, but only 24 RCTs reported the positive credibility of
sham EA design. Many of the sham EAs adopted no
electrical stimulation, no penetration, and therapeutic
acupoints. Some sham designs integrated the design
philosophy of Streitberger acupuncture.

Based on the common types of sham acupuncture
design, we summarize four main domains, namely,
location, stimulation, needing, and penetration in
Table 1. The basic assumptions for choosing sham
acupuncture are listed. It is convenient for us to select
sham acupuncture reasonably and interpret the result of
RCTs involving sham acupuncture correctly. Given the
complexity of sham EA and its subtype, we did not
integrate the sham EA.

Traps in sham acupuncture-based RCTs

According to Charlotte Paterson’s and Paul Dieppe’s study
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Table 1 Common sham acupuncture design in RCTs

Domains Experimental group Control group Underlying hypothesis of acupuncture effect
Location Acupoint Non-acupoint Acupoint specific
Meridian Non-meridian Meridian specific
Stimulation De Qi sensation Non-De Qi sensation Perception specific
Manual operation Physical stimulation (electricity, magnet, Stimulation specific (different parameter specific)
laser, or visually virtual)
Deep insert Shallow insertion Needing depth specific
Needling Standard procedure Non-standard procedure Procedure specific
Penetration Penetration skin Non-penetration skin Penetration specific

Note: Sham electroacupuncture is not included in the table.

[25], the factors of acupuncture intervention, include the
diagnosis process, doctor—patient interaction, and patient
perceptions. Their findings have important implications for
the trial design of sham acupuncture controls. Most sham
acupuncture treatments are based on the underlying
hypothesis that needling is a typical element of acupunc-
ture. The idea is that participants in the control group are
subjected to everything except needling. However, com-
plex and multi-element characteristics of acupuncture
doom the design of sham acupuncture. Sham acupuncture
passes these other characteristic elements to both groups.
Therefore, the difference between the two groups may
greatly underestimate the overall therapeutic effect of
acupuncture. Such difference is used to distinguish
between the physiological (specific) and psychological
(non-specific) effects of acupuncture, but trials have shown
that sham acupuncture has a psychological or non-specific
effect, because it is better than conventional therapies used
in routine care.

Sham acupuncture is inaccurately deemed to be as
powerful as real acupuncture. In the sham acupuncture
RCTs, the comparison of some parameters of acupuncture
is considered rather than the full characteristic efficacy of
acupuncture [43]. The sham acupuncture is only suitable
for comparing two acupuncture interventions, for example,
comparing the effects of different needle methods. Some
scholars pointed out that standard treatments and indivi-
dual responses should be considered before determining
whether acupuncture is useful [44]. A study on 110 post-
surgery pain patients implicated that patients’ perception
and expectations may contribute to self-reinforcing effects
and enhance the efficacy of acupuncture analgesia [45].
Consequently, from a clinical perspective, the use of sham
acupuncture to control nonspecific factors might be
unnecessary.

A meta-analysis for musculoskeletal pain investigated
the sham acupuncture types in 61 RCTs [46]. The
subgroup analysis of low back pain indicated that
compared with true acupuncture, the pain alleviation in
different sham acupuncture types are as follows: —1.23
(—1.98 to —0.48) for non-penetration; —0.19 (—0.31 to

—0.08) for superficial penetration; and —0.50 (—0.85 to
—0.14) for normal penetration. Despite the heterogeneity
(I =73.0%), findings still suggested that the most inert and
most receivable sham acupuncture is a non-penetrating
needle design. Therefore, when we use sham acupuncture
as a control and conclude that no difference exists between
real acupuncture and sham acupuncture, we should
interpret the results with caution.

The interpretive RCT research model used to evaluate
the true clinical effect of acupuncture may have flaws.
Hence, we should be aware of the traps mentioned above.
We have dissected the details of acupuncture and RCT
model from different domains, as follows: intervention
principle, intervention attributes, population, blind
method, and control. In Table 2, acupuncture RCT models
may show contrasting characteristics to those of acupunc-
ture. By understanding the characteristics of acupuncture
and RCT models, we can develop a suitable research
paradigm for acupuncture.

Discussion

According to the abovementioned analysis, what seems to
be controversial evidence of using acupuncture for CLBP
treatment is a limitation of clinical evaluation methodology
of acupuncture. Indiscreetly obeying the scientific frame-
work of RCTs may lead to the loss of the characteristics
and nature of acupuncture, to the deviation from the
essence and significance of acupuncture research, and to
the violation of the original intention of efficacy evaluation
for optimizing clinical practice.

Placebo or sham acupuncture designs in RCTs are worth
thinking. The overall curative effect of acupuncture is
separated in this research model, which does not fit with
the clinical practice of acupuncture. Inferring causation by
simply evaluating the need rather than the implementation
process is unwise and inappropriate. The obtained
evidence on acupuncture may not be convincing and
may need to be interpreted with caution. For the design
of sham acupuncture, we cannot speculate on the
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Table 2 Traps or flaws of acupuncture RCT models in different domains

Domains

Acupuncture characteristics

RCT model

Flaws or traps in acupuncture RCTs

Intervention principle

Intervention attributes

Population

Blind method

Individual and integration concept

Integration of specific and non-
specific factors

Wide crowd

Operated by an acupuncturist without
blinding

Homogenization and standardization

The intervention itself is the only
specific factor
Fixed population

Strictly double blind or triple blind

Blank control or inert treatment

Regression from optimal to average

The non-specific factors of acupuncture
were dissected

Draws conclusions from limited
population

The blind method has poor implement
ability and low reliability

Control styles are “non-inert”

Control Sham acupuncture or minimal
acupuncture
Acupuncture regimen Flexible

Treatment Dynamic adjustment

Effect composition Multiple (acupoint, stimulus,
operation, environment, and

psychology and expectation)

Traditional Chinese medicine
diagnosis: synchronous or
dynamic changes

Diagnosis and treatment sequence

Evaluation indicators Subjective and objective indicators

Settings Real-world

Monotonous (needling or electric

Biomedical diagnosis: diagnosis is

Objective biological indicators

Ideal-world

Stationary Ignores the correspondence between
treatment and disease change
Stable Loss of acupuncture characteristics and

flexibility
Acupuncture properties are split
stimulus)

Violates the concept of acupuncture

fixed and made prior to treatment treatment

Ignores the patient’s subjective
perception of treatment

Poor extrapolation

characteristics of the placebo control. We should conduct
comprehensive internal and external reliability verifica-
tions of blind methods among the participants. Moreover, a
pre-experiment is necessary before using the sham
acupuncture design in RCTs. The acupuncture effect is
related to multi-organ and multi-system integration. This
effect is related to acupoints and to stimulation methods,
stimulation amount, and human body status. Consequently,
the efficient and realistic design of sham acupuncture
requires innovation. A research model that accords with
the characteristics of acupuncture needs to be further
explored. The methodological challenges in RCTs of
acupuncture is inevitable.

First, the appropriate choice of sham acupuncture is
important. We can achieve a better design only with the
clear comprehension of the mechanism underlying acu-
puncture. The development of sham acupuncture should be
based on the holistic acupuncture model and inert
verification. Penetrating sham acupuncture is possibly a
defective control of acupuncture in RCTs and should be
used prudently. Second, the applicability of the evaluation
system needs to be considered. We recommend that the
efficacy evaluation of acupuncture should be compared
with standard treatment rather than a sham procedure. Of
course, before the evaluation’s usefulness can be judged,
the individual response to acupuncture needs to be
confirmed by sham control [47]. From a broader
perspective of therapeutic evaluation, promoting acupunc-
ture’s effectiveness is important. Therefore, the design of

RCTs should be more pragmatic [48] and should involve a
population with good knowledge of acupuncture, an
acceptable standard treatment control, and a meaningful
outcome selection. Sham-controlled RCTs have three
arms, namely, acupuncture, sham acupuncture, and waitlist
(will receive real acupuncture later). These three arms are
dependable. Different from the current design of sham-
controlled RCTs, this design can assess acupuncture
effectiveness systematically and helps avoid the trap of
“placebo effect.” This approach can integrate the explana-
tory (blinded) and pragmatic (unblinded) design. Third, the
research strategy needs consideration. According to the
characteristics of acupuncture, we advocate the basic
strategy of “walking with two legs.” One method uses
RCTs to conduct a confirmatory study on the net effect of
acupuncture for CLBP. This method depends on mature
acupuncture programs to obtain approved evidence for
clinical guidelines and mechanism clarification. The other
method includes meticulous studies on individualized
characteristics of acupuncture and uses real-world clinical
research paradigms such as registry study [24] to
continuously optimize and deconstruct the clinical treat-
ment process elements of acupuncture. Two research
models can be combined to accumulate high-quality data
and evidence for the development of acupuncture. More-
over, reporting the RCTs in accordance with CONSORT-
STRICTA extension strictly [49] may contribute to the
accurate interpretation and ready replication of acupunc-
ture.
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Table 3 Comparison of different clinical research methods in acupuncture

Elements Efficacy Effectiveness Implementation

Hypothesis Acupuncture is invalid Acupuncture is not as effective Reproducibility and extensibility of the
acupuncture program are poor

Object Strictly limited participants Limited participants Participants, implementation environment,

Intervention program Single fixed acupuncture program

Control selection Placebo or blank control

waitlist
Outcomes Disease-related indicators

Research purpose Verification of the acupuncture effect

Single or multiple dynamic acupuncture
programs

Positive control or standard treatment or
Health-related indicators

Comparison of the acupuncture
effectiveness or program

and strategies

Acupuncture education and training (skills,
knowledge, and others); single or multiple
dynamic acupuncture programs

Health strategy or policy

“Implementation-related indicators and
health-related indicators

Reproducibility and extension of effective
acupuncture programs

optimization

Validity

Model examples

Internal = external

Explanatory RCTs

External > internal
°CERs, pragmatic RCTs, and others

Focus on applicability and fidelity

Implementation research design, hybrid
design, and others.

Acceptability, applicability, feasibility, and others. *Comparative effect research.

The most clinically important issue is not whether
acupuncture works better than sham acupuncture; it is for
whom and under what conditions acupuncture can work
better. When the effect of the mechanism is unknown and
clinical trials cannot be repeated, the assessment of the
implementation of interventions in clinical practice should
include an assessment of the implementation process and
patient outcomes [50]. Moreover, researchers need to focus
on the implementation of acupuncture rather than needling
only. The acupuncturist is the integrator of acupuncture
knowledge and experience. As the implementer of
acupuncture operation and the dominant power of
acupuncture treatment, the wisdom of the acupuncturist
is an integral part of the acupuncture process. Therefore,
while evaluating and affirming the curative effect of
acupuncture, the evaluation system of acupuncture imple-
mentation may shift in one direction in the future. We have
compared the different clinical research methods used in
acupuncture in Table 3, and such comparison may help us
choose a suitable research design easily.

Conclusions

The controversy on the effectiveness of acupuncture for
CLBP treatment is only a microcosm of the limitation of
evaluation methodology. We need to be familiar with and
try to avoid the pitfalls of the RCT model. Moreover, we
need to focus on reasonable sham acupuncture. The task of
establishing a new evaluation system that is in line with the
clinical characteristics of acupuncture is arduous but
promising. We believe that the amount of high-quality
evidence that matches the characteristics of acupuncture
will increase in the future.
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