
Acupuncture for the Management
of Irritable Bowel Syndrome

By David L. Diehl, MD, FACP

ACUPUNCTURE IS A COMPLEMENTARY AND ALTERNATIVE MEDICINE

(CAM) modality that has undergone progressive acceptance
by both patients and Western medical practitioners. Its major clini-
cal application in the United States is for musculoskeletal condi-
tions such as low-back pain, myofascial pain, headache, sciatica,
and other similar conditions. Positive effects of acupuncture for
digestive disorders have been known in Chinese medicine for cen-
turies, but adoption of acupuncture for these conditions in Western
medicine has lagged behind musculoskeletal indications. This may
be due in part to a lack of convincing randomized data showing the
efficacy of acupuncture for gastrointestinal (GI) conditions. 

The functional digestive disorders, of which irritable bowel syn-
drome (IBS) is one of the most common, are a group of disorders of
surprisingly high prevalence, whose adequate treatment continues
to elude modern medicine. The functional disorders present a rich
potential area of application for any CAM therapy. In patients
attending GI clinics, those with IBS are most likely to see CAM
practitioners.1

Mechanism of Action
There is a plethora of information regarding the physiological

basis of acupuncture effects on the digestive system. Extensive
research using animal models, as well as data from human subjects,
has shed light on how acupoint stimulation leads to changes in gas-
tric acid secretion, GI motility, and hormone and neuropeptide
metabolism. Regional or systemic autonomic nervous system
changes also may contribute to these effects. A recent review exam-
ined the physiologic effects of acupuncture on the digestive tract.2

IBS is a multifactorial condition; contributions from diet, psy-
chosocial factors, and underlying physiology all come together to
shape an individual’s experience of pain or discomfort. Furthermore,
any clinician with experience caring for patients with IBS knows
that “there is IBS and there is IBS.” The heterogeneity of the diagno-
sis of IBS conspires to make clinical studies of this condition hard to
do, and hard to interpret. 
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Common Usage
As relates to the GI tract, acupuncture is best known

and most extensively studied for its effects on nausea. In
a number of carefully designed and conducted trials,
acupuncture has been shown to be useful for anti-eme-
sis. Beyond the treatment of nausea, there is a paucity of
controlled trials of acupuncture for any GI condition,
although there is a long and distinguished history of
acupuncture for GI symptoms in the Chinese medical
literature dating back more than 2,000 years. 

Special Considerations Concerning 
Acupuncture Research

Acupuncture research, in comparison to pharmaceuti-
cal research, necessitates some special considerations.
First, what is a proper control group to use? “Sham
needling” (an invasive but “non-therapeutic” procedure
such as shallow needling at non-acupuncture points)
often is held to be the best, but also may dilute some of
the effect of acupuncture due to non-specific effects of
the minimal needling. “Placebo needling” involves non-
penetrating simulation of needle placement (for exam-
ple, taping a needle to the skin while the patient looks
away). This obviously would require a subject naïve to
previous acupuncture treatment. Blinding of the subjects

and the investigators also is of great importance. Double
blinding requires the use of a blinded evaluator who is
not aware of allocation of the patient to the real or
sham/placebo group. 

There is much debate about which approach to point
selection should be used for acupuncture studies as well.
Some studies employ a “one-size-fits-all” approach,
with all treated patients randomized to the active arm
getting the same assortment of needles (which may
range from one to 20 needles) applied to the same
points. Other investigators insist that the treatment must
be tailored to the individual patient and the presentation
at that particular visit. Thus, the treatment may change
from visit to visit. Some practitioners favor treatments
three times a week (and occasionally more), while oth-
ers may try to require visits no more frequently than
once a week. Different schools of acupuncture theory
and practice can alter specific point selection markedly,
and this can lead to disagreement over the selection of
the most efficacious treatment. 

Finally, it must be understood that acupuncture is
only a single part of an integrated health care treatment
system that traditionally includes dietary manipulation,
herbal medicine, massage (Tui Na), exercise modalities
(such as Tai Qi), and breathing/meditation practice (Qi
Gong). Evaluating acupuncture in isolation may lead to
results that would be different than when several of these
modalities are combined. 

Clinical Studies
There have been very few prospective randomized tri-

als of acupuncture for IBS. All the studies that have been
conducted have methodological failings, ranging from
moderate to severe. 

Lowe et al published (in abstract form) the results of a
prospective randomized trial of real vs. sham acupunc-
ture in a sample of 50 patients with IBS.3 Treatments
were given at nine points (specific acupoints were not
specified in the abstract) twice weekly for four weeks.
There was follow-up at four weeks and also at three
months. The primary outcome was individual patient-
determined treatment success rate; secondary outcome
measures included McGill Pain Score and the IBS-36 (a
validated IBS-specific quality-of-life tool). 

There was no significant difference between patients’
perceptions of improvement (using 0-100% scale) in the
two groups. Interestingly, both real and sham groups did
show marked improvement compared to baseline in the
McGill Pain Score as well as in the quality-of-life meas-
urement. The authors concluded that acupuncture has no
method-specific therapeutic benefit, but that participa-
tion in a trial can positively influence these measures. 
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Because this study was published only in abstract
form, it is hard to assess certain specifics about method-
ology such as blinding. In addition, the study appears to
be underpowered to detect an effect of real acupuncture.

Fireman et al performed a double-blind controlled
study in a group of 25 patients.4 Patients received two
30-minute sessions of real or control acupuncture, and
then three weeks later were crossed over to receive the
other treatment. The acupuncture treatment group was
needled only at a single point, Large Intestine-4 (Li-4).
Visual analog scales (VAS) were used to quantify
response to either real or placebo needling. The authors
found significant improvement in symptoms of alternat-
ing diarrhea and constipation, and overall feeling of
well-being after the first needling session, but the
change was not significant after the second session.
There was no short- or long-term follow-up in this study. 

This study contains a number of methodologic flaws
and does not employ a sound research protocol for
examining the effect of acupuncture on patients with
IBS. First, only one point was used, and for only two
sessions. It also is not clear whether the VAS was admin-
istered either immediately after the needling or at a later
time. Despite the title of this study, it is not a reasonable
evaluation of acupuncture treatment for IBS. 

Chan et al performed a pilot study in which seven
patients with IBS were offered a four-week course of
acupuncture.5 The patients filled out IBS symptom
diaries on a daily basis for 28 days. The study used the
same points on all patients. In all, eight acupoints were
used, all stimulated bilaterally (for a total of 16 needles),
and the needles were retained for only 3-5 seconds each.
The authors found improvement in general sense of
well-being and bloating, but no change in abdominal
discomfort and bowel frequency. The obvious draw-
backs to this study are small sample size, the absence of
a control group and blinding, short follow-up, and the
rather unusual needling technique involving “cookbook”
selection of points and extremely short needle retention
times. 

In a description of a non-randomized clinical experi-
ence with IBS patients refractory to usual western thera-
py, Diehl et al offered acupuncture to a group of patients
with functional dyspepsia (n = 14) and IBS (n = 10).6

Initially, acupuncture was given weekly, and the interval
between treatments was lengthened if possible. Out-
comes were determined using patient and physician
assessment of improvement and a quality-of-life survey.
Length of follow-up was 2-14 months. In the 10-patient
IBS group, three had a good response (almost complete
or complete resolution of symptoms), six patients had a
partial response (some improvement in symptoms or

fewer recurrences of symptoms), while one patient had
no response. The majority of patients experienced
improvement in their symptoms, but ongoing therapy
appeared to be necessary (at intervals of approximately
2-3 weeks) to maintain clinical improvement. 

Adverse Effects
Acupuncture is a remarkably safe medical procedure.

A long list of potential complications has been noted,7

with transmission of viral infection and pneumothorax
being among the most severe. Fainting, or so-called nee-
dle-shock, is perhaps the most common adverse effect,
and can be seen in up to 2% of subjects. In two large
recent studies of the safety of acupuncture, a total of
66,000 treatments by physicians or physiotherapists8 or
traditional acupuncturists9 were evaluated prospectively.
No fatalities were noted; significant adverse effects were
seen in approximately 0.1% of patients in both studies.
These results indicate that acupuncture is a very safe
form of therapy. 

Contraindications and Precautions
In some situations, IBS is a diagnosis of exclusion.

Patients with atypical presentations, shorter duration of
symptoms, or alarm symptoms of weight loss, rectal
bleeding, or abnormal blood tests or GI radiology should
be fully evaluated before the diagnosis of IBS can be
made with certainty. In this way, a more serious underly-
ing process will not be missed while CAM therapy is
pursued. 

Conclusion
At present, there are insufficient data to demonstrate

that acupuncture is effective in the treatment of IBS, and
the few studies that are available for review have signifi-
cant methodological shortcomings. 

Recommendation
While we await funding for and completion of better-

designed studies, there is little risk associated with
acupuncture treatment for IBS, and individual patients
may derive a benefit from this intervention.   ❖

Dr. Diehl is Associate Clinical Professor, New York Uni-
versity School of Medicine, and Director of Gastro-
intestinal Endoscopy, Bellevue Hospital Center, in New
York, NY. 
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L-carnitine and 
Heart Disease
By Richard S. Liebowitz, MD

L-CARNITINE IS A COMPOUND WHOSE USE HAS BEEN

proposed both for the prevention and treatment of a
wide variety of disease states. Although similar in struc-
ture to amino acids, L-carnitine is in fact a quaternary
amine that is naturally found in skeletal and heart mus-
cle. It is not an essential compound; under normal cir-
cumstances the human body can synthesize L-carnitine
from the amino acids methionine and lysine, with sever-
al vitamins and iron serving as co-factors in this synthe-
sis. L-carnitine also is present in the diet, found in large
quantities in foods of animal origin.1 Vegans, therefore,
may be at risk for developing low levels of L-carnitine. 

Acetyl-L-carnitine is available as a supplement. Due
to the highly charged nature of L-carnitine, it does not
cross the blood-brain barrier. However, acetyl-L-carni-
tine readily crosses the brain barrier and has been
employed when investigating central nervous system
effects of L-carnitine. Peripherally, this compound is
converted to L-carnitine and, as expected, raises blood
levels of L-carnitine.2

Mechanism of Action
L-carnitine serves an important role in mitochondrial

energy production and waste removal. It is responsible
for transporting free fatty acids as an energy source for
oxidative metabolism into the mitochondria, as well as
removing toxic fatty acid esters.3 This is particularly
important in cardiac muscle, because these esters accu-
mulate during times of ischemia. Inborn errors of metab-
olism do occur related to L-carnitine metabolism, and
the Food and Drug Administration (FDA) has approved
L-carnitine for treatment of these conditions.4 Sec-
ondary L-carnitine deficiency has been described in
patients undergoing hemodialysis, and the FDA also has
approved L-carnitine for this indication. 

Recognizing the high concentration of L-carnitine in
cardiac muscle, as well as the ability of L-carnitine to
clear toxic intermediates during ischemia, has led to the
investigation of L-carnitine as a potential treatment for
cardiac ischemia and congestive heart failure. 

Clinical Trials
There is a significant body of literature (72 Medline

citations since 1966) examining the potential role of L-
carnitine, as a single agent as well as in combination
with other natural products, in the treatment of conges-
tive heart failure. 

In a Greek study published in the American Heart
Journal in 2000, 80 patients with a mean age of less than
50 years who were suffering from New York Heart
Association Class III-IV heart failure due to idiopathic
dilated cardiomyopathy were randomized to receive
either 2 g/d of L-carnitine or placebo.5 Blinded treat-
ment occurred for three months followed by a three-year
period of un-blinded follow-up. The Kaplan-Meier sur-
vival curve revealed a statistically significant (P < 0.04)
survival advantage at three years in favor of the L-carni-
tine-treated cohort, with a mortality of 18% in the con-
trol group and 3% in the L-carnitine group. Another
interesting finding was that seven subjects (21%) of the
control group experienced atrial fibrillation while only
one patient on L-carnitine failed to maintain sinus
rhythm.

Another study looked at the combination of L-carni-
tine with coenzyme Q

10
and taurine (MyoVive) vs.

placebo in patients with an ejection fraction of less than
40% who were scheduled to undergo cardiac bypass sur-
gery.6 Subjects underwent radionuclide ventriculo-
graphy both at randomization and just prior to surgery,
with a mean treatment period of nearly 30 days.
Myocardial biopsies were performed during surgery,
and left ventricular end diastolic volume, a factor that,
when elevated, is related to the risk of death in surgical
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revascularization, was compared between the two
groups. Increased stores of the components of MyoVive 
were noted in the myocardial biopsies of treated
patients, and significantly decreased end diastolic vol-
ume (P = 0.037) also favored the MyoVive-treated 
subjects. 

In an Italian study designed to assess L-carnitine’s
ability to limit left ventricular dilatation after an acute
myocardial infarction (MI), 472 patients were random-
ized to receive either L-carnitine or placebo within 24
hours of presentation.7 All these patients were younger
than 80 years of age with no prior history of MI, valvu-
lar heart disease, or a left bundle branch block. The L-
carnitine group received 9 g/d of intravenous L-carnitine
for five days followed by 2 g three times per day for the
next year. Both groups were well-matched demographi-
cally, and approximately 80% of both groups received
thrombolytics. Importantly, the study was initiated in
1991, before the clear benefit of ACE inhibitors was
established, and a small percentage (8%) received an
ACE inhibitor. The findings revealed lower end diastolic
and systolic volumes in the treatment groups that was
evident echocardiographically by the time of hospital
discharge and maintained for 12 months. A trend toward
a lower incidence of major adverse events was noted, but
the study was not sufficiently powered for this finding or
the decreased mortality noted to be statistically signifi-
cant. A second trial by the same group plans to enroll
4,000 patients and investigate the combination of L-car-
nitine with ACE inhibitors and early reperfusion. 

Adverse Effects
The side effect profile of L-carnitine appears to be

very benign, with rare gastrointestinal complaints (nau-
sea and vomiting) occurring most frequently. 

Drug interactions have been reported with L-carni-
tine. Coumadin activity may be enhanced and thyroid
hormone activity may be affected as well.8 It has been
noted that replacement requirements for thyroid hor-
mone have been increased with patients previously on a
therapeutic dose. Caution should be exercised using this
product in individuals who have a history of seizures, as
an increased frequency of seizures has been reported.9

Patients with liver disease should be cautioned, as well
as those on hemodialysis, as both of these situations may
alter carnitine’s pharmacokinetics.10,11 There also have
been reports of paradoxical effects when L-carnitine has
been administered when cirrhosis is present.12

Dosage
Dose recommendations for oral use of L-carnitine

range from 1.5 g/d to 4 g/d.13 Children in one study were

safely dosed at 50 mg/kg twice a day,14 with a maximum
dose of 4 g/d. Higher doses (up to 100 mg/kg twice
daily) have been used intravenously in patients with
acute myocardial ischemia. 

Conclusion
Clinical studies in patients with both congestive 

heart failure and acute myocardial infarction suggest a
potential therapeutic role for L-carnitine. Methodo-
logical problems, including small sample sizes and 
lack of blinding, necessitate more definitive studies,
but the apparent lack of significant adverse effects is
encouraging. Although the potential for drug interac-
tions appears to be small, further evaluation of L-carni-
tine in combination with other cardio-active drugs is
warranted. 

Recommendation
Clinicians caring for patients with heart failure and

acute ischemia should consider adding L-carnitine to the
standard treatment of these conditions. Further studies
will help determine both the ideal dose and timing of
supplementation.   ❖
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Reflexology for Relaxation
but not Diagnosis
By Dónal P. O’Mathúna, PhD

REFLEXOLOGY IS AN ANCIENT THERAPY THAT IS GROW-
ing in popularity.1 In Denmark, for example, it is

reported to be the most frequently used alternative thera-
py.2 In the United Kingdom, reflexology is thought to be
the complementary therapy most frequently practiced by
nurses.3 This popularity is likely to bring questions
about its role and potential uses in clinical settings. To
an observer, reflexology looks very much like a relaxing
foot massage and is used most frequently to treat stress-
related conditions such as backache, migraine, and 
allergies.3

However, reflexology is based on the view that spe-
cific regions called reflex zones (or reflex points) in the
feet are connected to particular organs, glands, and
regions of the body.4 The same principles are applied to
reflexology of the hands and ears, but the focus of this
review will be on reflexology of the feet.5 In addition to
promoting a general relaxation response, reflexologists
claim to be able to diagnose and relieve many conditions
throughout the body. Understanding the foundations of
reflexology, and the results of research exploring its util-
ity, will help guide health care professionals responding
to patients’ questions about reflexology. 

Background
Ancient Chinese and Egyptian diagrams are believed

to depict earlier forms of reflexology, although the mod-
ern approach was proposed in 1913 by William Fitzger-

ald, MD, a laryngologist at Boston City Hospital.6

Fitzgerald noticed that pressure applied to specific parts
of the hands or feet induced anesthesia in other parts of
the body. From this developed the idea of zone therapy,
whereby the body is divided into 10 longitudinal zones.
Controlled pressure applied to where a zone ended in the
feet (a reflex zone) was theorized to elicit a response in
the internal organs falling within that same zone. Begin-
ning in the 1930s, Eunice Ingham, a massage therapist,
further developed the therapy, reporting improvements
in patients with illnesses as varied as asthma, angina, or
arthritis.6 From these beginnings have developed several
schools of reflexology that differ somewhat in the pre-
cise locations of various reflex zones and in the treat-
ment methodology.7

Mechanism of Action
Broadly speaking, three different mechanisms of

action have been proposed for reflexology. One is that
massaging of the reflex points stimulates specific
nerves, thus improving blood flow around related organs
and leading to healing or improved health in those
organs.2 A second explanation is that tension or illness in
any organ will lead to the accumulation of tiny crys-
talline deposits of calcium and uric acid in the reflex
zones of the feet.5 The pressure applied to the feet dur-
ing reflexology then breaks up these deposits allowing
them to be eliminated in a process called detoxification.
The third proposed mechanism of action is based on the
nonphysical life energy (qi, for example) and meridian
system that underlies other complementary therapies
like acupuncture, shiatsu, and therapeutic touch.5

Reflexology employing this latter approach is therefore
much more than a physical treatment, but also involves
spiritual and emotional aspects.4

Regardless of how the reflex zones are believed to
interconnect the body, all approaches to reflexology
develop maps of the feet showing these connections (see
Figure). The maps are very specific, as exemplified by
the following description. “On both feet, the spine runs
along the medial aspects of the foot, the coccyx area is
represented at the level of the heel, and the seventh cer-
vical vertebra lies at the juncture of the great toe and
foot. Many additional glands, organs, and body part
reflex areas also are located in specific zones on the var-
ious areas of the feet (and hands).”4

The practice of reflexology emphasizes the impor-
tance of the “evolving therapeutic relationship” between
the patient and practitioner.8 Within this context, a vari-
ety of foot massaging techniques are used. Palpation of
the feet is used to gather information on the patient’s
overall health. Areas of the feet that are sensitive,
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painful, or gritty are noted.4 Changes in the skin are
taken to indicate areas of energy stagnation in the corre-
sponding zone. Denser areas suggest the need for deeper
massage of those regions to decongest the energy. Sever-
al reflexology sessions will normally be suggested for
maximum benefit. 

Clinical Studies
Of central importance to reflexology are the zone

maps of the feet. However, variations occur between
these maps leading some to question the reliability and
validity of these maps as diagnostic tools.8 One study
examined the reliability of two reflexologists’ diagnostic
skills.9 Both were blinded to the conditions present in 18
adults with between one and six previously specified
medical conditions. Reflexologists were unable to accu-

rately diagnose which patients had which conditions,
and there was little agreement between the two thera-
pists. The authors concluded that the results do not sup-
port the validity of reflexology as a diagnostic tool, but
did acknowledge that the research design differed some-
what from the way reflexology normally is practiced. 

Although many anecdotal reports claim successful
outcomes after reflexology, very little controlled
research has been carried out.3 A Danish study randomly
assigned 30 subjects receiving steroids for their asthma
to either conventional care or 10 weekly reflexology ses-
sions (in addition to steroids).10 No significant differ-
ences were found between the two groups in symptoms
measured or medication consumed. 

Another randomized controlled study involved 83
women with 38 different premenstrual syndrome (PMS)
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Figure 

Sample reflexology map of the feet

Reprinted with permission from: Dr. Foot Ltd. Available at: http://www.drfoot.co.uk/flex.htm. 



complaints.11 Subjects monitored their own symptoms
for two months and then were randomly assigned 
to either sham or true reflexology for eight weekly 
sessions. Reflex points on the subjects’ feet, hands, and
ears were chosen on the basis of connections to parts 
of the body involved in PMS symptoms. Sham reflexol-
ogy involved pressuring regions believed not to be asso-
ciated with those parts of the body. Subject drop-out 
was a significant problem, with 33 withdrawing during
the background phase and 15 more during the treatment
phase. Among the 35 subjects completing the study,
significantly greater reduction in PMS symptoms
occurred in those who had received true reflexology 
(P < 0.01). Others have pointed out that the reflex points
used in this study are classic acupuncture points, claim-
ing this study supports the efficacy of acupressure, not
reflexology.7

A pilot study with 18 patients given a number of
reflexology treatments found statistically significant
reductions in pre- and post-treatment heart rate and sys-
tolic blood pressure (P < 0.003).12 Diastolic blood pres-
sure and respiratory rate were lower, but not with statis-
tical significance. A control group was not used, and the
authors acknowledged that the outcomes support a gen-
eralized relaxation response, not changes due to specific
reflex points. 

Another small study found some favorable results
with 23 patients with either breast or lung cancer.13 In a
cross-over design, subjects’ anxiety and pain levels were
measured before and after 30 minutes of either reflexol-
ogy or control, during which no intervention was given.
Post-reflexology anxiety levels were significantly lower
when compared both to pre-reflexology levels and to
control (P = 0.000). Pain levels were significantly lower
after reflexology compared to beforehand using three
measurement tools (P < 0.005), and after the control
intervention using one tool (P < 0.04). Only one of the
three measurements found reflexology significantly
more beneficial than control (P < 0.05). 

In a Danish study, 220 patients with migraine or ten-
sion headaches received reflexology for up to six

months.2 By the end of treatment, 78% reported their
headaches relieved or cured, and three months later 81%
reported continued relief or cure. A control group was
not used, but it was noted that those taking migraine
medication at the beginning of the study were less likely
to report improvements during the study. 

Adverse Effects
Serious adverse effects have not been reported after

reflexology. A number of authors state that reflexology
can elicit catharsis or a “healing crisis.”14 This normally
lasts only a couple of days. The symptoms can be physi-
cal, such as headache, nausea, diarrhea, or coldness, and
emotional, such as periods of unexplained crying or
depression. No controlled evidence is available to docu-
ment the prevalence or cause of these symptoms, which
usually are explained as resulting from the breakdown of
crystalline products in the body as it detoxifies.5

Conclusion
Reflexology has very little scientific evidence to sup-

port its use. As it grows in popularity, some controlled
evidence is becoming available. These studies do not
appear to support the use of reflexology to diagnose
medical illnesses, or to treat acute illnesses. A review of
more than 8,000 cases in China found no evidence of
effectiveness for acute conditions.6 However, cases in
that review involving significant spiritual, psychologi-
cal, environmental, dietary, or endocrine factors general-
ly did display effectiveness. Some evidence, therefore,
supports the use of reflexology as a means of inducing a
general relaxation response. 

Recommendation
Reflexology, like other forms of massage, may be an

effective means of promoting relaxation, which in turn
may be of benefit to patients with chronic, painful con-
ditions. The limited form of massage involved in reflex-
ology may be attractive to some, such as where women
in one study preferred reflexology of the feet rather 
than hands, whereas men had no preference.12 Such

92 August 2003

Special Subscriber Offer:
Save $20 on this new resource

Just Published: Physician’s Guide to Alternative Medicine
Volume V. The Physician’s Guide to Alternative Medicine

series is the most complete, evidence-based reference
resource available today. Physician’s Guide to Medicine
Volume V is written and reviewed entirely by physicians

and other clinical experts in the field of alternative
medicine and provides clinically sound, unbiased infor-
mation to help you help your patients.

This essential resource is all new with up-to-date
information on the most popular alternative therapies,
plus you can earn up to 30 AMA Category 1 CME
credits at no additional cost.

Call 1-800-688-2421 today and order your copy for
just $229, that’s $20 off the regular price. ■



findings lend support to the appropriate use of touch in
health care settings, and the value of helping patients
find procedures that promote relaxation. At the same
time, patients should be encouraged not to rely on
reflexology for diagnosis or treatment of serious medical
conditions.   ❖

Dr. O’Mathúna is Professor of Bioethics and Chemistry
at Mount Carmel College of Nursing, Columbus, OH. 
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CME Questions 

42. Existing data overwhelmingly support the benefit of acupunc-
ture for people with irritable bowel syndrome. 
a. True 
b. False 

43. Which of the following statements is true? 
a. Acupuncture represents but one aspect of the larger field of tra-

ditional Chinese medicine. 
b. Acupuncture trials may involve the use of sham acupuncture

points. 
c. Some practitioners individualize therapy, whereas others adhere

to a “one-size-fits-all” approach. 
d. Acupuncture appears to be a very safe technique in well-trained

hands. 
e. All of the above are true. 

44. Which of the following statements is false? 
a. L-carnitine is highly lipophilic and readily crosses the blood-

brain barrier. 
b. L-carnitine is responsible for the transportation of free fatty

acids into mitochondria. 
c. Rare nausea and vomiting are the most common side effects

associated with L-carnitine use. 
d. Levels of L-carnitine may be low in the setting of specific

inborn errors of metabolism, in vegans, and in those on dialysis. 

45. Which of the following answers is true? 
a. Appropriate oral doses of L-carnitine range from 1.5 to 4 g/d. 
b. L-carnitine use may necessitate an increase in the dose of thy-

roid hormone replacement therapy. 
c. L-carnitine use may enhance the anticoagulant activity of

coumadin. 
d. L-carnitine use may increase seizure frequency in people with

seizure disorders. 
e. All of the above are true 

46. Reflexology, when used alone, is an appropriate technique for
the diagnosis and treatment of serious health conditions. 
a. True 
b. False 
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Answer key:42. b; 43. e; 44. a; 45. e; 46. b. 
CME Instructions: Physicians participate in this

continuing medical education program by reading the
article, using the provided references for further
research, and studying the CME questions. Partici-
pants should select what they believe to be the correct
answers, then refer to the list of correct answers to
test their knowledge. To clarify confusion surround-
ing any questions answered incorrectly, please con-
sult the source material. After completing this activi-
ty, you must complete the evaluation form provided
at the end of each semester (June and December) and
return it in the reply envelope provided to receive a
certificate of completion. When your evaluation is
received, a certificate will be mailed to you.



Beta-Carotene and
Colorectal Adenoma
Recurrence

Source: Baron JA, et al. Neoplastic and anti-
neoplastic effects of beta-carotene on col-
orectal adenoma recurrence: Results of a
randomized trial. J Natl Cancer Inst 2003;
95:717-722. 

Goal: To further delineate the effect of
beta-carotene supplementation on risk
of colorectal adenoma recurrence, with
a specific focus on concomitant ciga-
rette smoking and use of alcohol. 

Design: Sub-analysis of the Antioxidant
Polyp Prevention Study (APPS), a pre-
viously published randomized, double-
blind, placebo-controlled trial of anti-
oxidants as preventive agents for large
bowel adenoma recurrence. 

Subjects: A subset of 707 subjects from
the APPS who had undergone two fol-
low-up examinations, and for whom
data were available concerning tobacco
and alcohol use. 

Methods: A total of 864 subjects who
had undergone removal of at least one
histologically confirmed adenoma from
the colon within three months before
study entry, and who were deemed to be
free of further polyps, were randomized
to four treatment groups: placebo (n =
214); beta-carotene 25 mg daily (n =
217); ascorbic acid (vitamin C) 1 g plus
vitamin E 400 mg daily (n = 225); or
beta-carotene plus vitamins C and E (n
= 208). A food frequency questionnaire
that included questions about usual
intake of alcohol, and a medical history
questionnaire that incorporated lifestyle
habits (including tobacco use) were
completed at study entry. Serum beta-
carotene levels also were determined.
Repeat colonoscopic examinations were
performed one year and four years after
entrance into the study. The paper
presently under review focused on 707

of the 751 subjects who completed the
four-year trial and for whom aforemen-
tioned data were available. 

Results: Beta-carotene provided protec-
tion against colorectal adenoma recur-
rence among subjects who neither
smoked nor used alcohol. Among those
who smoked or used alcohol, beta-
carotene supplementation increased 
the risk of adenoma recurrence, but 
this finding did not reach statistical 
significance; however, for those who
both smoked and used alcohol (more
than one drink per day), supplementa-
tion with beta-carotene markedly
increased the risk for colorectal adeno-
ma recurrence. 

Conclusion: Beta-carotene appears to
be proneoplastic, as regards recurrence
of colorectal adenomas, in people who
regularly smoke cigarettes and/or drink
alcohol. 

Study strengths: Compliance with
beta-carotene intake was assessed; sta-
tistical analysis; patient follow-up and
evaluation. 

Study weaknesses: Other lifestyle fac-
tors could have played a role in recur-
rence of colorectal adenomas; the possi-
bility of measurement error (dietary
intakes and use of tobacco and alcohol
were all self-reported), although selec-
tive recall would tend to underestimate
risk. 

Of note: In the original study published
in the New England Journal of Medi-
cine in 1994, none of the supplements
studied (beta-carotene, vitamin C, or
vitamin E) were noted to have provided
protection against colorectal cancer. 

I knew that: Units of conversion for
beta-carotene: 1 mg = 1667 IU; 15 mg =
25,005 IU; 25 mg = 41,675 IU. 

Clinical import: A relative risk of 2.07
for colorectal adenoma recurrence was
found among people offered high-
dose beta-carotene who also regularly

smoked and used alcohol. Known limi-
tations with observational trials aside,
the information from this analysis adds
to existing data assessing cancer risk
(ATBC Study and CARET). Together
they strongly suggest that supplementa-
tion with beta-carotene be employed
carefully (if at all) in people with a his-
tory of regular cigarette and alcohol use.
Readily available vitamins and supple-
ments can contain extremely high doses
of beta-carotene. Practitioners who pre-
scribe such supplements may unwitting-
ly do harm to select patients. 

What to do with this article: Make
copies to hand out to your peers. ❖

Distraction Therapy 
and Procedural Pain

Source: Diette GB, et al. Distraction therapy
with nature sights and sounds reduces pain
during flexible bronchoscopy. Chest 2003;
123:941-948. 

Goal: To determine whether the use of
nature sights and sounds during flexible
bronchoscopy (FB) would lessen patient
anxiety and pain. 

Design: Prospective, randomized, con-
trolled trial. 

Subjects: Eighty consecutive patients
out of 104 eligible subjects, including
both in- and out-patients (n = 41 inter-
vention, n = 39 control group). 

Methods: Subjects were randomized
using a pre-set allocation schedule
focusing on day of presentation—all
subjects scheduled for FB on a given
day were offered the same treatment,
either the study intervention or control
status. The intervention consisted of
placing a large mural photograph of a
mountain stream by the bedside and
supplying a continuous tape of associ-
ated nature sounds to the patients
through headphones. Subjects in the
control group received neither form of 
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distraction therapy. Medications were
administered per usual practice. Sub-
jects completed surveys before and after
the procedure, including a shortened
state anxiety measure (S-STAI). 

Results: Older patients, and those in
better health, reported significantly less
pain with distraction therapy, but no
patient benefit was noted with respect to
level of anxiety. 

Conclusion: Distraction therapy using
nature sights and sounds can reduce
pain in subjects undergoing FB. 

Study strengths: A variety of broncho-
scopists were employed; approach can
be generalized to most endoscopy
suites. 

Study weaknesses: Patients were free
to turn the tape recording on, off, or to
adjust the volume (inconsistent dosing);
no individual choice was afforded par-
ticipants regarding what constitutes a
relaxing nature scene; 20 of 104 eligible
subjects were not enrolled because the
nursing staff were too busy; no determi-
nation of the intervention’s effects on
staff performing the procedure. 

Of note: Mean doses of medication
employed in each group to control pain
and anxiety were essentially the same;
patients in the intervention group more
commonly underwent highly invasive
procedures than those in the control
group, yet required no additional med-
ication; no benefit was noted with
respect to a subject’s level of anxiety;
one patient urinated while on the table,
blaming the incident on the sounds of
the running stream. 

I knew that: An oft-quoted study pub-
lished in Science that assessed people
recovering from cholecystectomy found
less pain medication was required, and
hospital discharge was earlier, if the
windows of patients’ hospital rooms
provided a view of trees as compared to
views of a brick wall. 

Clinical import: The anxiety experi-
enced prior to an invasive procedure
generally receives insufficient medical
attention, but this is changing. Similarly,

there is a renewed emphasis on explor-
ing additional means of providing ade-
quate pain control for our patients. It is
logical to assume that relaxation therapy
might positively impact anxiety level
and even degree of comfort during a
potentially painful intervention. In this
study, select patients did experience
additional pain relief with distraction
therapy. Significant methodologic
flaws, however, severely limit accept-
ance of the authors’ conclusions, logical
though they might be. 

What to do with this article: Remem-
ber that you read the abstract. ❖

Naturopathic 
Drops for Otalgia

Source: Sarrell EM, et al. Naturopathic
treatment for ear pain in children. Pediatrics
2003;111:e574-e579. 

Goal: To compare the effectiveness of a
specific naturopathic remedy vs. con-
ventional therapy in the management of
ear pain associated with acute otitis
media (AOM) in children, both with
and without antibiotics. 

Design: Double-blind, randomized trial.

Subjects: Of the 180 children aged 
5-18 years presenting with ear pain sec-
ondary to AOM, nine subjects were
excluded due to noncompliance with
protocol. 

Methods: Subjects were randomly
assigned to one of four treatment regi-
mens. Group A received Naturopathic
Herbal Extract Ear Drops (NHED) 5
drops three times daily; Group B
received NHED along with oral amoxi-
cillin 80 mg/kg/d; Group C received
topical anesthetic drops (amethocaine
plus phenazone in glycerin); Group D
received the topical anesthetic drops
plus oral amoxicillin 80 mg/kg/d. Treat-
ment was initiated by a nurse. The pres-
ence or absence of pain was evaluated at
specified times over the course of three
days using a child-appropriate Visual
Analog Scale (VAS). Physician follow-
up with the children’s parents occurred

24 and 48 hours after initiation of 
treatment. 

Results: Subjects in all four groups
experienced an improvement in pain
over the course of three days (no subject
had clinically significant ear pain after
the third day of follow-up). Rates of
pain reduction for each group were:
Group A (NHED) 95.9%; Group B
(NHED plus amoxicillin) 90.9%; Group
C (anesthetic drops) 84.7%; Group D
(anesthetic drops plus amoxicillin)
77.8%. The NHED group experienced
less pain than the group receiving anes-
thetic drops on days 2 and 3.

Conclusion: A specific naturopathic
herbal extract solution can provide pain
relief to children with AOM. Concomi-
tant antibiotic therapy does not con-
tribute to pain relief. 

Study strengths: Use of child appropri-
ate VAS; close follow-up. 

Study weaknesses: One physician (the
lead author) evaluated and treated all
subjects, instructed children in the use
of the VAS, and recorded all data; mean
age of patients was almost 7 years; no
mention of duration of symptoms at
time of presentation, or means of ensur-
ing adherence to protocol. 

Of note: The NHED contained Verbas-
cum thapsus, Calendula officinalis,
Hypericum perforatum, olive oil, vita-
min E oil, and essential oils of garlic and
lavender; those who received either set
of ear drops alone fared better than
when amoxicillin was added. 

We knew that: Nearly all U.S. children
(93%) have been diagnosed with at least
one episode of AOM by the time they
reach age 7. 

Clinical import: As has come to light
in recent years, children with AOM
often do not require antibiotic therapy,
provided close follow-up is secured.
Any parent who has witnessed their son
or daughter holding their ear and crying
in pain, however, knows the first order
of business is to make their child com-
fortable. Although this study contains
significant flaws, it does suggest that
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NHED may be of use in relieving the
pain of AOM for some children. The
study also supports the widely held
belief, based on experience, that ear
pain associated with AOM most often is
self-limited. 

What to do with this article: Keep 
a copy of the abstract on your 
computer. ❖

Meditation for High 
School Students 

Source: Barnes VA, et al. Impact of stress
reduction on negative school behavior in
adolescents. Health Qual Life Outcomes
2003;1:10.

Goal: To determine the effect of a Tran-
scendental Meditation (TM) program on
school-related behaviors in adolescents.

Design: Randomized, controlled study
(part of a larger trial that suggested TM
enhances cardiovascular function both
at rest and during acute laboratory
stress).

Subjects: Forty-five African American
students (aged 15-18 years) from two
inner-city public high schools with high
normal resting systolic blood pressure. 

Methods: Students were randomized to
four months of either a TM program 
(n = 25, 6 females) or a control group
receiving a health education class 
(n = 20, 7 females). The TM group par-
ticipated in 15-minute group sessions at
school and practiced individually at
home once each school day, and twice
each weekend day. The control group

received 15 minutes daily of lifestyle
education in school focusing on weight
management, diet, and physical activity.
Data were collected from school records
for the four months preceding interven-
tion and then during the four-month
intervention. Subjects also completed
measures of lifestyle, stress, and anger
expression before and after the interven-
tion period.

Results: Subjects in the TM group
exhibited decreased absenteeism, less
total school infractions, and fewer 
days of suspension due to negative
behaviors than those in the control
group. There were no significant
changes in grade point averages
between the two groups.

Conclusion: A school-offered standard-
ized TM program can improve rates of
absenteeism, rule infractions, and sus-
pensions in African American inner-city
high school students.

Study strengths: Standardized program
employed to instruct students; compli-
ance with TM protocol estimated to be
about 70%; strongly suggests feasibility
of offering TM programs in similar 
settings.

Study weaknesses: Sample size and
variation; debatable whether the
lifestyle education class functioned as
an adequate control (some of the TM
classes included individual instruction);
unclear whether students’ behavior in
the months preceding the study could
have been impacted by knowledge they
would soon be participating in a study
of school behavior; self-reporting of TM
practice at home; concomitant participa-

tion in other activities (sports, for 
example) could have affected student
behavior.

Of note: Females in the TM group
exhibited less anger than females in the
control group. No significant differ-
ences were noted in male participants.

We knew that: The 1999 Youth Risk
Behavior Surveillance Survey reported
that 36.6% of high school students had
been in a physical fight in the past 30
days, and 5% of students had missed
school out of fear for their personal
safety.

Clinical import: While everyone expe-
riences stress, few of us possess ade-
quate tools to manage stress and lessen
its potentially negative effects on our
well-being. Teaching our youth optimal
means of responding to stressful situa-
tions, exposing them to self-regulatory
tools employable both rapidly and
effectively, could help promote personal
as well as community well-being during
the often turbulent teenage years, and
perhaps even on into adulthood. Along
that line of thought, it would have been
interesting to evaluate student behavior
four months after the study concluded to
see whether there might be longstanding
benefits to exposure to the TM program.
This study, weaknesses aside, offers a
unique method of trying to address a
growing scourge in our schools, and we
can look forward to additional creative
studies on school-offered stress reduc-
tion programs.

What to do with this article: Keep 
a copy of the article on your 
computer. ❖
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Massage Therapy Facts For Physicians

AMERICANS ARE TURNING TO MASSAGE THERAPY FOR RELIEF FROM INJURIES AND CERTAIN

chronic and acute conditions, to help them deal with the stresses of daily life, and to
maintain good health. In an August 2002 national survey of adult consumers by Opinion
Research Corporation (ORC), 20% of adults surveyed said that such health reasons as mus-
cle soreness/stiffness/spasm, reduction of pain, greater joint flexibility or range of motion,
or injury recovery and rehab would motivate them to get a massage. Thirty-five percent of
adults surveyed reported they would seek therapeutic massage for relaxation or stress
reduction. 

Medical professionals are becoming more knowledgeable about the efficacy and benefits
of massage and commonly are integrating the services of massage therapists into patient
care. Health insurance companies, realizing the cost savings of massage, may cover sessions
with a massage therapist when they are a prescribed aspect of treatment. According to a sur-
vey of physicians, nurses, and physicians assistants in Washington State (November 2000 to
February 2001) by Group Health Cooperative, 74% of these medical professionals perceived
the results of massage as always or usually effective for the purpose it was prescribed. 

In the 2002 consumer survey by ORC, of the 14% of adults who spoke to their health care
providers about massage therapy, 76% reported that the conversation was favorable about
massage and 19% reported the conversation was neutral. Of that same group, 30% were rec-
ommended to massage therapy by their physician and 27% were recommended to massage
by their chiropractor. 

Conditions that may be helped by therapeutic massage
An increasing number of research studies show massage reduces heart rate, lowers blood

pressure, increases blood circulation and lymph flow, relaxes muscles, improves range of
motion, and increases endorphins (enhancing medical treatment). Although therapeutic
massage does not increase muscle strength, it can stimulate weak, inactive muscles and,
thus, partially compensate for the lack of exercise and inactivity resulting from illness or
injury. It also can hasten and lead to a more complete recovery from exercise or injury. 

People with the following conditions have reported that therapeutic massage has less-
ened or relieved many of their symptoms: arthritis, asthma, carpal tunnel syndrome, chron-
ic and acute pain, circulatory problems, gastrointestinal disorders (including spastic colon,
colic, and constipation), headache, immune function disorders, insomnia, myofascial pain,
premature infants, reduced range of motion, sports injuries (including pulled or strained
muscles and ligaments), stress, and temporomandibular joint (TMJ) dysfunction. 

Massage therapy may be contraindicated with certain forms of cancer, phlebitis, some
cardiac problems, some skin conditions, and some infectious diseases. 

Regulation and educational requirements for a massage therapist
As of May 20, 2003, only 33 states and Washington, D.C., had passed laws to regulate

massage therapy. The number of states regulating the profession doubled in the 1990s. In
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some states, a minimum educational requirement is
determined by a regulatory body. 

The American Massage Therapy Association
(AMTA) requires minimum training of 500 hours of
classroom instruction from a school accredited by the
Commission on Massage Therapy Accreditation
(COMTA) or that is a school member of AMTA. Within
the 500 hour minimum, COMTA requires accredited
schools to offer at least 300 hours in massage therapy
theory and technique, and a minimum of 120 hours of
anatomy, physiology, and pathology. 

Difference between a massage 
therapist and a physical therapist

A massage therapist focuses on the normalization of
soft tissues affected by stress, injury, and illness
through the use of manual techniques that improve cir-
culation, enhance muscular relaxation, relieve pain,
reduce stress, enhance immune function, or promote
health and well-being. Massage therapists specialize in
the use and application of therapeutic massage tech-
niques. Generally, a physical therapist concentrates 
on rehabilitation of physical damage caused by illness
and injury through the use of various modalities,
including electrical, mechanical, and ultrasound
devices; therapeutic and rehabilitative exercise; and
manual techniques. 

How to find a qualified massage therapist
AMTA’s Find a Massage TherapistSM, a free service

of the American Massage Therapy Association, helps
consumers and medical professionals find qualified
massage therapists. 

Founded in 1943, AMTA has more than 46,000
members in 30 countries. AMTA professional members
have demonstrated a high level of skill and expertise
through testing and/or education. AMTA associate
members are working toward such qualifications.
AMTA has a Code of Ethics and practice standards that
promote the highest quality assurance in the profession.

New AMTA professional members must meet at
least one of the following criteria: be a graduate of a
training programs accredited by the Commission on
Massage Therapy Accreditation (COMTA); be a gradu-
ate of a current AMTA School Member; have a current
AMTA-accepted city, state, or provincial license; or be
Nationally Certified in Therapeutic Massage and 
Bodywork. 

To access AMTA’s Find a Massage Therapist ser-
vice, visit the web site at: www.amtamassage.org or
call: (888) 843-2682. 

Determine the type of massage therapy 
needed and whether a specialist is necessary

The best approach is to find a qualified, professional
massage therapist who can determine and/or recom-
mend massage appropriate for the situation. AMTA’s
Find a Massage Therapist national locator service is
available to help locate an AMTA member across the
United States. 

Insurance reimbursement for massage
Reimbursement will vary with patients’ health plans.

More health plans now regard massage therapists as
recognized providers. An increasing number of health
plans offer “add-on” discount plans for massage, but
don’t cover it as a reimbursable therapy. Check with the
patient’s insurance, as with all referrals, to determine
how payment will be coordinated. The physician may
need to write a prescription for massage therapy. 

Reprinted with permission from: American Mas-
sage Therapy Association. Available at: www.amtamas-
sage.org. 
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Referring a Patient 
to a Massage Therapist
How to Determine a Therapist’s Credentials 

Ask these questions: 

• Are you currently licensed as a massage therapist
in this state/municipality? 

• Are you a member of the American Massage
Therapy Association (AMTA)? 

• Are you certified by the National Certification
Board for Therapeutic Massage & Bodywork? 

• Are you a graduate of a training program accredit-
ed by the Commission on Massage Therapy
Accreditation, or that is a current AMTA School
Member? 

• Do you have advanced training in any specific mas-
sage techniques? 
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