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ABSTRACT

Objective: Hot flashes are a significant problem in women going through the menopausal
transition that can substantially affect quality of life. The world of estrogen therapy has been
thrown into turmoil with the recent results of the Women’s Health Initiative trial report.
Pursuant to a growing interest in the use of alternative therapies to alleviate menopausal
symptoms and a few pilot trials that suggested that acupuncture could modestly alleviate hot
flashes, a prospective, randomized, single-blind, sham-controlled clinical trial was conducted in
women experiencing hot flashes.

Design: Participants, after being randomized to medical versus sham acupuncture, received
biweekly treatments for 5 weeks after a baseline assessment week. They were then followed for
an additional 7 weeks. Participants completed daily hot flash questionnaires, which formed the
basis for analysis.

Results: A total of 103 participants were randomized to medical or sham acupuncture. At
week 6 the percentage of residual hot flashes was 60% in the medical acupuncture group and
62% in the sham acupuncture group. At week 12, the percentage of residual hot flashes was 73%
in the medical acupuncture group and 55% in the sham acupuncture group. Participants reported
no adverse effects related to the treatments.

Conclusions: The results of this study suggest that the used medical acupuncture was not any
more effective for reducing hot flashes than was the chosen sham acupuncture.
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A
hot flash is a transient episode of flushing,
sweating, and sensation of heat often
accompanied by palpitations, feelings of
anxiety, and chills.1 Cross-sectional and

longitudinal studies reveal that 50% to 70% of
postmenopausal women suffer from hot flashes and
night sweats.2,3 The prevalence of hot flashes has
been reported to be 60% at 52 to 54 years of age,

declining to 30% at age 60 and 9% at age 72.4

Symptoms have been reported to be more severe in
women with surgical menopause compared with
women with intact ovaries.5

Hot flashes affect quality of life. Symptoms associ-
ated with hot flashes include a sensation of moderate to
severe warmth, sweating, weakness, feeling of faint-
ness, change in heart rate or rhythm, anxiety, feelings of
a panic attack, and disturbances with sleep.6 Sleep
deprivation has been reported to occur with repeated
nocturnal hot flashes and has been reported to lead to
decreased attention span, fatigue, an inability to
concentrate, and cognitive difficulties.6

Estrogen has been the long-standing treatment of choice
for hot flashes and decreases hot flashes by 80% or more.7

Nonetheless, there has been renewed concerns about this
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therapy based on the recent results of the Women’s
Health Initiative, which found that conjugated equine
estrogens and medroxyprogesterone acetate increased the
risk of breast cancer, coronary heart disease, strokes,
blood clots, and dementia and that conjugated equine
estrogens alone increased stroke risk.8,9 As a result, many
women have stopped estrogen and even more are fearful
to initiate it. Thus, although estrogen is still indicated for
hot flashes, the reluctance of patients to take it, and
physicians to prescribe it, limits its utility.

Megestrol acetate, a synthetic progesterone, de-
creases hot flashes to a similar degree as estrogen.10

Nonetheless, progesterone is a hormone, and the pre-
cise relationship of progesterone therapy alone to
breast cancer is yet to be determined.

Antidepressants, including venlafaxine, paroxetine,
and fluoxetine, and the antiseizure medication gaba-
pentin have all been studied for hot flashes and
appear to decrease hot flashes by about 50% to
60%.11 These medications are limited by costs, some
toxicities, and the refusal of some women to take
antidepressants or anticonvulsant medications.11

Clonidine decreases hot flashes by about 30% to
40%, compared with a 20% to 30% reduction seen
with placebo.12 This limited efficiency and its toxicity
limit its use.

Acupuncture is a rapidly growing complementary
health modality that originated in Asia approximately

2,500 years ago. In November 1997 the National In-
stitutes of Health conducted a consensus conference to
review scientific evidence regarding acupuncture.13

The panel concluded that acupuncture was a safe
and effective treatment for various conditions, includ-
ing addiction, chronic pain, and postoperative and
chemotherapy-induced nausea and vomiting.13 Al-
though hot flashes are not yet a proven indication for
acupuncture, several pilot reports have suggested that
acupuncture decreases hot flashes.14-16 One advan-
tage of this modality is that the risk profile is low.

In one small uncontrolled pilot study, acupuncture
was associated with an improved quality of life and
decreased luteinizing hormone levels in menopausal
women. However, no changes were seen in follicle-
stimulating hormone, prolactin, estradiol, or proges-
terone levels.14 In another study, both electroacupuncture
and standard acupuncture were associated with an ap-
proximately 50% reduction in hot flashes in 24 healthy
postmenopausal women.15 In the electroacupuncture
group, the results persisted 3 months after treatment.
Also seen was a significant decrease in calcitonin gene-
related peptide, a neuropeptide with endothelium-
dependent vasodilator properties. In another study, 15
postmenopausal women with breast cancer on tamoxi-
fen treated with weekly acupuncture for 3 months
reported improvements in mood, somatic, and vaso-
motor symptoms.16

TABLE 1. Acupuncture points

Point Meridian Needling Location

SP 4 Spleen Perpendicular 1-2 cm,
unilateral right

In the depression distal to and below the base of the first metatarsal bone, on the
medial side of the foot

SP 6 Spleen Perpendicular 1-3 cm, bilateral 3 cun above the medial malleolus, dorsal to the posterior border of the tibia
He 7 Heart Perpendicular 0.5 cm, from the

ulnar side 1 cm, bilateral
On the transverse crease of the wrist, radial to the tendon of medial flexor carpi

ulnaris
L1 11 Large

intestine
Perpendicular 1-2 cm, bilateral With elbow flexed at 90 degrees the point is on the anterolateral elbow joint in

the midpoint between the radial side of the skin crease of the elbow and
lateral epicondyle humerus

Liv 2 Liver Oblique 0.5-1.5 cm, bilateral Dorsum of foot in the fossa between the first and the second proximal phalanges
and proximal to the margin of the toe web

Ki 6 Kidney Perpendicular 0.5-1 cm,
unilateral left

1 cun directly below the tip of the medial malleolus

LU 7 Lung Oblique 1-2 cm, unilateral right On the radial side of the forearm on the border of the radius, 1.5 cun proximal to
the transverse crease of the wrist

PC 6 Pericardium Perpendicular 1-2 cm,
unilateral left

Between the tendons of the tendons of palmaris longus and flexor carpi radialis
2 cun proximal to the transverse crease of the wrist

GB 34 Gallbladder Perpendicular 2-3 cm, bilateral At the point of intersection of lines from anterior and inferior borders and head
of fibula

Liv 3 Liver Perpendicular 1-2 cm, bilateral Between the first and second metatarsal bones, 2 cun proximal to the margin of
the web

Ren 4 Ren mai Perpendicular 2-3 cm On the midline 3 cun below the umbilicus
GB 20 Gallbladder Perpendicular 1 cm, bilateral Between the origins of the medial border of sternocleidomastoid and the

trapezius

A cun is a relative body measure in Traditional Chinese Medicine. It is the distance between the transverse creases of the interphalangeal bone of the
thumb when the finger is slightly flexed.17
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Because pilot studies are inadequate to draw clini-
cally relevant conclusions, this randomized, controlled
clinical trial was conducted.

MATERIALS AND METHODS

Study design and participant selection

This study was a clinical trial that used a prospec-
tive, randomized, single-blind, sham-controlled design

in perimenopausal and postmenopausal women experi-
encing five or more hot flashes a day. Recruitment
occurred between January and July 2004, and acupunc-
ture treatments occurred between January and October
2004 in the Mayo Clinic General Clinical Research
Center. Participants were in the study for a total of
13 weeks, including a week before acupuncture treat-
ments (baseline week), 5 weeks of acupuncture treat-
ments, and 7 weeks of follow-up after the acupuncture

FIG. 1. Consort diagram representing participant activity in this study.
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treatments were completed. Information about the study
was provided to potential participants, and those who
chose to participate signed a consent form per US
federalguidelines.Thestudy wasapprovedby theMayo
Foundation Institutional Review Board.

Participants eligible for this study were perimeno-
pausal and postmenopausal women aged 45 to 59 with
a reported average of five or more hot flashes a day.
Perimenopausal status was defined as 3 or more
months of self-reported menstrual irregularity or
amenorrhea, and postmenopausal status was defined
as amenorrhea for 12 or more months. Participants
were not eligible if they used estrogen, soy, progester-
one, vitamin E, or black cohosh. They could not be
using over-the-counter products, gabapentin, or anti-
depressants specifically for the treatment of hot flashes
within the previous month. Use of coumadin, skin
disorders with skin breakdown like eczema or pso-
riasis, the presence of pacemaker or prosthetic joints,
diabetic neuropathy, and active chemotherapy were
other exclusion criteria. This was to avoid unwanted
side effects or possible infections from needles in this
group. In designing this study, decisions regarding
point selection and duration of acupuncture were based
on pilot data and expert opinion.14,15

Randomization

Participants were randomized to medical or sham acu-
puncture using a stratified randomization schedule. Strati-
fication was done using menopausal status to ensure
equal distribution of peri- and postmenopausal women
among the two groups. A block size of four was used.

Medical and sham acupuncture

A single acupuncturist with more than 5,000 hours of
experience and licensed by the Minnesota Board of
Medical Practice provided acupuncture treatments.
Medical acupuncture was defined as needling adminis-
tered in 12 acupuncture points, listed in Table 1.17 All
participants received acupuncture in the preselected 12
acupuncture points at each visit. After the needle was
put into the correct anatomic position, de qi sensation
was obtained, and the needles were left untouched for
30 minutes.18 Participants came in for twice-weekly
acupuncture treatments for a total of 5 weeks. Sham
acupuncture was defined as needling administered in
nonacupuncture, nonnmeridian areas, whenever pos-
sible 5 cm or more away from the actual acupuncture
point.

Study outcome

The primary outcome of the study was the hot flash
score, which is the product of hot flash frequency and
hot flash severity. Using this formula, the mean daily
hot flash score was calculated for each individual.
The advantage of a hot flash score, as opposed to just
using hot flash frequency, is that it takes into account
hot flash severity. A self-report prospective hot flash
diary was used to collect data. The hot flash diary is a
reliable and valid tool that has been used in multiple
previous hot flash clinical studies.19

Statistical methods

For each participant, we calculated the percentage
of residual daily hot flash scores from baseline to two

TABLE 2. Baseline median values with minimum and maximum values

Sham (n = 52) Medical (n = 51)
P

(rank sum test)Variable No. Median Range No. Median Range

Age, y 52 52 45-59 51 52 44-58 0.12
Height, cm 51 163 151-175 48 166 152-180 0.02
Weight, kg 51 72 49-101 49 69 50-109 0.84
Body mass index 51 27 18-41 48 26 19-41 0.65
Daily hot flash score 52 14 4-64 51 13 1-47 0.42

TABLE 3. Hot flash scores

Sham (n = 52) Medical (n = 51)
P

(rank sum test)Variable Median Range Median Range

Baseline score 14 4-64 13 1-47 0.42
Week 6 score 8 0-39 8 0-56 0.79
Week 12 score 8 0-47 8 0-31 0.72
Week 6: % residual hot flashes 62 0-185 60 0-123 0.71
Week 12: % residual hot flashes 55 0-231 73 4-250 0.21
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time points (weeks 6 and 12). The percentage of re-
sidual hot flash score is defined as 100 times the
mean daily score at the time point divided by the
baseline score. The last observation carried forward
was used for imputing missing data per an intention-
to-treat model. Comparison of the percentage of daily
residual hot flash scores between the two groups at
weeks 6 and 12 was made using the Wilcoxon rank
sum test because of the nonnormal distribution of the
data. The sample size available for analysis was
large enough to detect a medium effect size of 0.6
with 90% power. Analysis was done using SAS
software (version 8.0).20

RESULTS

Participation data for this trial are illustrated in
Figure 1, and baseline characteristics and baseline hot
flash scores are presented in Table 2, indicating that
both study arms were well balanced.

Residual hot flash scores at weeks 6 and 12 for the
medical acupuncture arm were 60% (decrease of
40%) and 73% (decrease of 27%) of baseline,
respectively and for the sham acupuncture arm they
were 62% (decrease of 38%) and 55% (decrease of
45%) of baseline, respectively. The percentage of
residual hot flashes at weeks 6 and 12 did not differ
significantly between the two groups (illustrated in
Table 3 and Fig. 2). The stream plots of daily hot flash
scores and changes in hot flash score from baseline to
12 weeks for individual participants receiving sham
and medical acupuncture are displayed in Figures 3

and 4. Data using hot flash frequency changes, as
opposed to hot flash score changes, reveal virtually
identical-appearing results for all of the efficacy
analyses.

Although participant numbers preclude any reason-
able power for subset analyses, the results did not
suggest any benefit of acupuncture for perimenopausal
women, postmenopausal women, or women with
baseline hot flash scores above or below the median.

No adverse effects were encountered as a result of
the acupuncture treatment used in this study. Specifi-
cally, no participants reported substantial discomfort
with the treatment, and there were no signs or
symptoms of infection.

At the completion of the study, 52 participants
were randomly surveyed to assess their perception of
whether they were receiving actual versus sham
acupuncture treatment. Fifty-one percent of the
participants in the sham group believed they received
the medical acupuncture treatment, whereas 43% in
the actual treatment group believed they received the
sham treatment.

DISCUSSION

The results of this study failed to suggest that the
medical acupuncture used was any more effective for
reducing hot flashes than the chosen sham acu-
puncture therapy.

This lack of efficacy is likely not related to the
study methodology because it was virtually identical

FIG. 2. Hot flash score changes over
time for the two protocol arms. The
shaded area represents the time the sham
and medical acupuncture treatments
were administered.
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to the methodology used in multiple previous trials,
some of which have had negative results and others
that have had positive outcomes.19

It is reasonable to ask whether the negative results
of this trial are at odds with the data from the pilot
trials that suggested that acupuncture was efficacious.
However, it does not appear so. There is a prominent
placebo effect seen in multiple prior randomized,

double-blind clinical trials, ranging from 20% to
35%.19,21 In some randomized trials, the placebo
effect has been even higher and therefore quite
variable and substantial.22 In addition, there are other
substances (eg, soy products and black cohosh) that
looked promising in pilot trials but then did not show
benefit over placebo in properly conducted random-
ized clinical trials.23,24 Last, the study design is

 

FIG. 3. Hot flash score changes (per-
centage of residual) over time for
individual participants, segregated by
medical acupuncture treatment (A) ver-
sus sham treatment (B). The shaded
areas represent the time the sham and
medical acupuncture treatments were
administered.
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substantiated by noting that participants, at the end of
the study, were appropriately blinded.

CONCLUSION

Although it is clear that the acupuncture procedure
used in this study was no better than the sham proce-
dure, one should be careful not to conclude that this

study proves that all forms of acupuncture will not work
against hot flashes. It is hypothetically possible that
another acupuncture program will work or that the sham
procedure used in this trial actually helped hot flashes.
Although one of these might actually be true, such a
conclusion would need to be clinically tested in a properly
designed clinical trial to be confident of such.

FIG. 4 . Hot flash score changes (actual
changes from baseline) over time for individ-
ual participants, segregated by medical acu-
puncture treatment (A) versus sham treatment
(B). The shaded areas represent the time the
sham and medical acupuncture treatments
were administered.
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To the best of our knowledge, this is the first report
of a randomized, controlled clinical trial of acupuncture
for hot flashes. Other such trials have been initiated, the
results of which are eagerly awaited.
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