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In the October 2014 edition of JAMA, Dr. Hinman and
her colleagues published an acupuncture clinical trial entitled
“Acupuncture for Chronic Knee Pain: A Randomized
Clinical Trial” and concluded that “in patients older than
50 years with moderate or severe chronic knee pain, neither
laser nor needle acupuncture conferred benefit over sham
for pain or function. Our findings do not support acupuncture
for these patients”[1].
The author strongly disagrees with this conclusion, as
there were serious flaws in the trial design, the statistical
analysis of the data and in the interpretation of the results
of this study. This commentary is prepared in two parts. In
Part I, the study design, acupuncture dose and interpretation
of results will be investigated. In Part II, the Zelen design
and dilution effect will be discussed.

negative control (sham intervention group) and, if possible,
with a positive control group, in which this positive control
has already been tested as an effective therapy[2,3]. In
Hinman et al’s study [1], there are four groups: control
group, conventional or needle acupuncture group, laser
acupuncture group and sham laser acupuncture group.
Obviously, in this RCT, the major testing factor is laser
acupuncture; acupuncture served as a positive control.
This is supported by evidence found outside of the article
in question. Dr. Lao et al[4] and Dr. Li[5] pointed out that the
authors registered this trial as testing laser acupuncture,
instead of conventional acupuncture[6,7]. There has also
been strong evidence that acupuncture is an effective
therapy for chronic knee pain[2,3]. Thus, acupuncture should
have served as the positive control in this trial.
If acupuncture was the major testing factor as the article
title indicated[1], it should have had the proper control
groups. In this trial with a Zelen design, the patients in the
control (non-intervention) group did not have informed
consent, but the patients in the acupuncture group did
have informed consent. This means that there were
differences in informed consent among the groups (i.e.,
not matched), so there was no comparability between
these groups as the patients were not blinded. Moreover,
the sham laser acupuncture group actually could not be
treated as a valid negative control for the acupuncture

1 There is a major mistake in the primary testing
factor in this RCT: the laser acupuncture should be
the primary testing factor, not the needle acupuncture
In a vigorous randomized controlled trial (RCT), there
is a primary testing factor or objective. An example of a
major or primary testing factor could be a new therapy
of unknown efficacy. The major testing factor should
be compared with a non-intervention group, or what is
commonly known as a control group (or Naïve group),
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treatment, because these two interventions do not have
comparability in both characteristics and form (i.e., not
matched). Also, there was no blinding method performed
between these two groups, because both the patients and
the administrators who performed the interventions knew
the difference between the groups, such as needling acupuncture and sham laser acupuncture; in contrast, there
was only blinding between laser acupuncture and sham
laser acupuncture (i.e., matched, to some extent). The
laser acupuncture instead of the needle acupuncture was
the primary or major testing factor; if acupuncture was the
primary testing factor, as Hinman emphasized, the quality
of this trial would be very poor, because the trial does not
follow the scientific principle for an RCT[8–10], as there was
neither any blinding used nor correct control groups for
such an acupuncture clinical trial.
It is improper to test two different testing factors in one
RCT[8–10], such as both laser acupuncture and acupuncture,
as was reported in this study design[1]. One could suggest
that Hinman intended to confuse readers in this article;
she claimed the trial was to test both acupuncture and
laser acupuncture. However, in the title of the article,
she clearly stated “acupuncture for chronic knee pain: a
randomized clinical trial”, which suggests that acupuncture
was the primary testing factor — not laser acupuncture.

dose (i.e., the stimulation or duration of the laser or needle
was not enough to induce an effect, such as would be
recommended in other trials on the same interventions),
the sample sizes were too small, or the results found were
due to other methodological flaws. Based on the design
and the statistics, there is no reason to compare the acupuncture group with the sham laser acupuncture group (a
tested or positive control vs. a negative control); further,
these two styles of interventions are not comparable.
Should the researchers want to look at the effectiveness
of conventional, needle acupuncture, a separate design or
study would be needed in order to get valid results. Acupuncture and laser acupuncture are two separate interventions
that would need two separate control groups. Comparing
the primary intervention, acupuncture, to results from the
negative control group of a different intervention (sham
laser acupuncture) may cloud statistical results.
In fact, in the original article, there is a significant difference
between the acupuncture group and the control group
with regards to the Overall Pain score and Western Ontario
and McMaster Universities Osteoarthritis Index; both
were P<0.05 at week 12 of the study. This means that
acupuncture did decrease pain intensity and improve
function in patients with chronic knee pain. However, the
author did not interpret or report this crucial information.
Furthermore, the concept of laser acupuncture should not
be mixed with acupuncture. Laser acupuncture does not
involve a needle, or instrument piercing of the skin; therefore,
the authors’ conclusions about the ineffectiveness of laser
acupuncture should not be applied to acupuncture.
One could conclude that Dr. Hinman misleads readers
by testing acupuncture as a major intervention in this
RCT. There was no significance between the positive
control and the naïve control (i.e., acupuncture and control
groups). Therefore, we can only conclude that the positive
control, acupuncture was under-dosed or the study was
otherwise flawed. That the positive control shows significance
is a basic sign of the success of a clinical trial. From this
perspective, Hinman’s trial was a failed clinical trial for
laser acupuncture. As it would be unethical to publish an
astonishing article, with a group of almost scrapped data
and confusing logic, that misleads the readers, including
the general public, medical society and policy makers, the
researchers should have re-adjusted or re-designed their
study instead of publishing it.

2 The interpretation of the results was misleading
Let us assume that the data and statistic work are all
correct in the original article.
2.1 There is no significant difference between the laser
acupuncture group and the control group, or between
the laser acupuncture group and the sham laser acupuncture group
From this statement, two conclusions are possible. Either
laser acupuncture is not effective, or the strength or concentration of the laser acupuncture treatment has not elicited
a response. One can also theorize that perhaps there were
other variables at play. This interpretation only looks at the
results from the laser acupuncture, non-intervention and
sham laser acupuncture groups. This interpretation of the
results cannot speak to the efficacy of needle acupuncture
in the treatment of knee pain. Again, one must also consider
that there could have been other factors that influenced
the study results. One must also verify that the laser acupuncture used was as effective as possible (i.e., timing or
duration of the treatment or stimulation).
2.2 There is no significant difference in the results between
the laser acupuncture group and the acupuncture group,
and at the same time, there was no significant difference
between the laser acupuncture group and the control group
It is possible that the treatments in the acupuncture and/
or the laser acupuncture groups were not used at an optimal
March 2015, Vol.13, No.2

3 The “under-dosed” acupuncture treatments
diluted the potential real effectiveness of acupuncture
In the article[1], the acupuncture treatments were “20 minute
treatments that were delivered once or twice weekly for
12 weeks, with 8 to 12 sessions in total permitted”. This
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means that in the acupuncture group, the patients received
0, 1 or 2 acupuncture treatments per week, in which a total
of 8–12 sessions were allowed. The fact that each patient
received a different number of treatments plays a factor
in the results. Further, the treatment time was very short.
Often, acupuncture treatments last longer than 20 min
per session on average. Finally, there are other important
details about the treatment, such as depth of needle
insertion and the deqi technique, that were not mentioned
in the publication. Needling depth and needling technique
(i.e., manipulation) are very important in acupuncture
and those practicing in the acupuncture field would agree
that these details would also influence the effectiveness
of treatment. This acupuncture dose (by which is meant
number of sessions) is significantly less than the doses
in published acupuncture RCTs on chronic knee pain
(or other chronic pain) [2,3]. In licensed acupuncturists
daily practices, practitioners use 45-minute acupuncture
treatments, at least twice per week for 12 weeks. Practitioners also use a deeper stimulation and deqi technique.
The acupuncture treatments in this paper were, at most,
sub-optimal.

any intervention (i.e., laser acupuncture, sham laser
acupuncture or acupuncture), this would equate them
to those in the control group who also did not receive
any intervention. (Dr. Fan notes: in all groups, patients
were treated with non-steroidal anti-inflammatory drugs
without reporting dosage and frequency in the original
study [1].) The new mean(s) calculation needs to consider
eliminating the influence of the patients who did not get the
intervention, from the original mean. For example, in the
acupuncture group with 64 patients (used in the original
article), the total Overall Pain score was: 3.3×64=211.2;
the total Overall Pain score in the ten drop-out patients
was: 4.4×10=44; then in the acupuncture group with 54
patients, the total Overall Pain score should be: 211.244=167.2. The new mean will be: 167.2/54=3.09.
We can get new means and standard deviations for the
laser acupuncture, sham laser acupuncture and acupuncture
groups for re-calculating the P value (Table 1).
Although the doses (treatment quality and quantity)
used were sub-optimal, as compared to other studies[2,3,11],
both laser acupuncture and acupuncture were actually
effective in decreasing Overall Pain score at week 12
(both P<0.01; Table 1). The new results show that
acupuncture is more effective than laser acupuncture,
and that laser acupuncture is more effective than both the
sham laser acupuncture and the control. However, sham
laser acupuncture also seems to be effective (P<0.01); the
reason why it is effective needs further investigation.
Compared with the sham laser acupuncture (the negative
control), or the acupuncture (the positive control), there
are no statistical differences either between the laser
acupuncture and the sham acupuncture, or between the
laser acupuncture and the acupuncture. This phenomenon
suggests that the original data need to be re-grouped and
re-analyzed. If the authors realized that the quality of the
current reported trial[1] is poor and cannot be fixed, the
RCT should be re-designed and re-conducted.

4 Laser acupuncture and acupuncture would be
effective in Hinman’s RCT, if the statistics were
re-analyzed after re-adjusting the data
The original raw data could not be provided by the authors,
so it is difficult to re-conduct an analysis of variance test
to compare the differences among the groups; a student-t
test was used for the purposes of this article instead. The
data of the overall pain from Table 2 in the original paper[1]
were re-adjusted and re-present in Table 1 (the analysis
for other parameters are omitted to save space). Some
data was switched to the control group (this included the
21 participants who did not receive any treatment although
they were originally allocated to the intervention groups).
Thus, the new sample sizes are 90, 58, 54 and 54 in the
control, laser acupuncture, sham laser acupuncture and
acupuncture groups, respectively. Assuming that these 21
cases have the same mean (4.4) and standard deviation
(2.4) as those in the control group, as they did not receive
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Table 1 Comparison of four groups at week 12, with the pain score, and P value
Group

Served as

Compared with the control

Sample
size (n)

Mean

Standard
deviation

t value*

P value

Control

Naive control

90

4.40

2.4

n/a

Laser acupuncture

Major testing factor

58

3.28

2.2

2.90

<0.01

Sham laser acupuncture

Negative control

54

3.33

2.2

2.68

<0.01

Acupuncture

Positive control

54

3.09

2.2

3.34

<0.01

*

[1]

Analysis of variance could not be conducted due to original data could not be got from the author .
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