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P A R T 1 O F A S E R I E S O N B L A C K C O H O S H

BLACK COHOSH IS AN HERB KNOWN BY MANY PEOPLE FOR ITS BENE-
ficial effects on the symptoms of menopause, and, more recent-

ly, for possible adverse effects partly due to its estrogenic phyto-
chemicals. It is a good example of an herbal medicine with a strong
basis in traditional medicine that now has in vitro data as well as
numerous clinical trials of varying methodological quality. The pur-
pose of this review is to bring readers up to date about the use of
this intriguing herb for hot flashes in menopause. 

History and Traditional Use
Black cohosh, also known as black snake root or rattlesnake root,

was historically used in North America for snakebite, myalgias,
rheumatic conditions, and a variety of gynecological concerns, such
as amenorrhea, ovarian pain, and menorrhagia.1 Recently, black
cohosh sales in the United States have increased almost on a yearly
basis, with one report estimating 2002 sales of $42 million.2 Some
experts have attributed this popularity to concerns about hormone
replacement therapy during menopause. 

Botany and Pharmacology
Black cohosh is native to North America, and its Latin name,

Actaea racemosa, was formerly Cimicifuga racemosa (Family
Ranunculaceae, the buttercup family).3 Its roots and rhizomes are
the plant parts used in current preparations. The roots contain ter-
pene glycosides such as actein and cimifugoside that are thought to
account for some of black cohosh’s effects, though tannins, alka-
loids, resins, fatty acids, caffeic acid, isoferulic acid, and flavonoids
(such as formononetin) in the rhizomes may also have some biologi-
cal activity.2,4
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The presence of many other compounds (polyphe-
nols, cycloartane glycosides) in black cohosh has been
documented in the scientific literature, having been iso-
lated in small quantities and/or with specialized extrac-
tion techniques. It is unclear what physiological effects,
if any, these compounds may have. 

Mechanism of Action
Numerous mechanisms have been postulated about

the effects of black cohosh. Some data indicate that
black cohosh decreases luteinizing hormone (LH), acts
as a serotonin agonist, and/or is estrogenic, competing
for estrogen binding sites, perhaps selectively based on
the tissue involved.5 For example, one animal study of
the standardized extract BNO 1055 showed some selec-
tive estrogen-receptor modifier activity in the hypothala-
mus, pituitary, and bone, but not in the uterus.6 Other
data seem to indicate little estrogenic effect despite
binding to estrogen receptors and the associated possi-
bility of estrogen-blocking activity, and no changes to
LH, follicle-stimulating hormone (FSH), or prolactin.4

One double-blind study used a vaginal maturity index
to examine vaginal smears from 62 postmenopausal
women treated with 40 mg daily of the black cohosh
extract BNO 1055 (a dried aqueous/ethanolic extract of
the rhizome) for three months and found a slight trend
(not significant, P = 0.0542) toward the maturation of
the vaginal mucosa, casting some doubt on its estrogenic
effect.7 In addition, two different doses (39 mg and 127
mg) of an extract of black cohosh was given to 150

women for three months.8 No changes were demonstrat-
ed in vaginal cytology or blood hormone levels, prompt-
ing the authors to doubt systemic estrogenic effects of
black cohosh. 

Clinical Trials
Numerous review articles and meta-analyses examine

the use of black cohosh for menopausal symptoms.3-5,9

These reviews document the challenges of drawing con-
clusions from studies that use different black cohosh for-
mulations, prescribed for different periods of time and at
different doses. Nonetheless, most authors conclude that
there is at least preliminary evidence that black cohosh
alleviates some menopause-related symptoms. What this
means more specifically is illustrated by some of the
recent representative clinical trials. 

One double-blind trial randomized 95 women to 40
mg daily of a standardized black cohosh extract (BNO
1055), 0.6 mg conjugated estrogens, or placebo for 12
weeks.10,11 The results, assessed by a menopause rating
scale and with an intention-to-treat analysis, showed that
both black cohosh and estrogen reduced climacteric
complaints when compared to placebo, though the
results only approached significance (P = 0.0508 and
0.0513, respectively).10 There was a statistically signifi-
cant improvement in sleep and a reduction in sweating
episodes for both the black cohosh and estrogen
groups.11 Adverse effects were mild and similar between
the three groups.

Another double-blind, randomized, crossover trial in
132 women taking 20 mg twice daily of a standardized
black cohosh extract (standardized to 1 mg triterpene
glycosides, similar to Remifemin®) for four weeks failed
to find any effect on hot flash score or hot flash frequen-
cy compared to placebo.12 The authors did not mention
an intention-to-treat analysis, despite the fact that only
107 women completed the first four-week treatment and
only 99 completed the crossover treatment. Other possi-
ble explanations for these results are the short duration
of the trial (four weeks may be insufficient to show an
effect) and the low dose employed (some experts recom-
mend more than 20 mg twice daily).

In another randomized study, a menopause symptom
diary was used in 64 women to compare 40 mg of an
isopropanolic aqueous extract of black cohosh to trans-
dermal estrogen over three months.13 Both treatments
significantly (P < 0.001) reduced the frequency of hot
flashes, vasomotor symptoms, anxiety, and depression
over the three study months. The lack of a placebo group
severely limits interpretation of these results, especially
given the relatively high placebo response in menopause
trials. 
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A double-blind trial examined 304 women random-
ized to 40 mg of an isopropanolic black cohosh extract
(brand name Remifemin) or placebo for three months
using a menopause rating scale.14 An intention-to-treat
analysis showed that the black cohosh group had a sta-
tistically significant improvement (P < 0.001) in
menopause symptoms, especially for those women
recently menopausal. The adverse effects were similar
between the two groups. 

Another double-blind, randomized, placebo-con-
trolled trial further specified a sub-population among the
122 menopausal women studied for which black cohosh
may be useful.15 Using an intention-to-treat analysis of
hot flash scores, a menopausal rating system, and the
Kupperman Index (a rating scale to quantify
menopausal severity), an average of 42 mg daily of an
ethanolic extract caused a statistically significant
decrease in hot flash scores and number, but only for
women with moderately intense menopausal symptoms
(Kupperman Index > 19). Again, there was no difference
in adverse events between the placebo group and the
black cohosh group. 

Two recent trials provide some insight on the use of
black cohosh in the context of breast cancer survivors. A
two-month, placebo-controlled trial in 85 women who
had completed primary treatment for breast cancer were
randomized to receive black cohosh or placebo.16 Fifty-
nine women were also on tamoxifen. Only 69 women
completed the trial. An intention-to-treat analysis
revealed that both treatment and placebo groups report-
ed fewer hot flashes, and there was no statistical differ-
ence in blood levels of LH and FSH between the two
groups. The product specifications were not described
by the researchers, though patients took one tablet twice
daily. There was a statistically-significant decrease in
sweating in the treatment group as compared to placebo.
Otherwise, no benefit or problems with black cohosh
were reported. One criticism was that the treatment peri-
od was not long enough to show an effect. 

In another trial, 136 breast cancer survivors were ran-
domized to receive either tamoxifen 20 mg daily or
tamoxifen 20 mg plus 20 mg twice daily of a standard-
ized black cohosh extract (BNO 1055) for one year,
resulting in a statistically significant decrease (P < 0.01)
in the number and severity of hot flashes in the black
cohosh group.17 Of note, there was no placebo arm to
this trial. No serious adverse events were reported. 

There are problems with each of these trials, and
more research is needed to determine the safety of black
cohosh in breast cancer survivors; clarification should
focus on such parameters as the use of black cohosh
when estrogen receptor status is positive or over longer

periods of time, before clinicians can definitively and
safely use black cohosh in this demographic. 

Dosage and Formulation
Clinical trials have generally used extracts standard-

ized to the terpene glycoside content, with doses ranging
from 40 mg to 160 mg daily. The two main standardized
products are Remifemin (in the past a 60% ethanol
hydroethanolic extract, now a 40% isopropyl alcohol
extract) and BNO 1055 (Klimadynon®, a 58% aqueous
ethanolic extract).3 Black cohosh tinctures are available;
there is a wide variety of published doses, from 2 mL
twice daily of a 1:1 tincture (90% alcohol) to 0.5-2.0 mL
daily of a 1:10 tincture (60% alcohol).1,4 Some experts
point to the negative clinical trials using 20 mg twice
daily as evidence that higher doses, such as 40 mg twice
daily, may be necessary for an effect. 

Adverse Effects, Contraindications,
and Drug Interactions

A recent review of clinical trials found that the
adverse effects associated with black cohosh use are
usually mild, rare, and reversible (most commonly 
gastrointestinal upset). The researchers also noted an
overall paucity of information about herbal side
effects, making it difficult to draw definitive safety
conclusions. 

The causality of more serious conditions, such as
hepatotoxicity, is unclear.18 There have been several
cases of hepatotoxicity reportedly associated with black
cohosh use.19 A workshop sponsored by the National
Center for Complementary and Alternative Medicine
and the National Institutes of Health Office of Dietary
Supplements in November 2004 examined the safety
and efficacy of black cohosh and commented on its
hepatotoxicity.20 The hepatotoxicity reports associated 
at that time with black cohosh occurred in some cases
with products containing only black cohosh, in other
cases with a combination of botanicals, and still others
with unidentifiable herbal products. The experts
involved in the workshop recommended checking liver
function tests prior to and during clinical trials involving
black cohosh, and screening out people with pre-exist-
ing liver disease. 

Concerns about endometrial hyperplasia in the face
of possible estrogenic effects prompted a one-year
prospective open-label study in 400 women taking 40
mg daily of the standardized extract BNO 1055.21 The
study failed to find abnormalities as demonstrated by
endometrial biopsy.21

An isolated case of toxic myopathy was also
observed in a 54-year-old woman taking Remifemin.22
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In Germany, partly due to the lack of data, black
cohosh use is approved only for a duration of six
months.2

Conclusion
Black cohosh is a commonly used herb and one

grounded in traditional medicine. Although data are
mixed about whether black cohosh has estrogenic
effects, in vitro studies of black cohosh point to a variety
of phytochemical constituents and physiological effects
that could explain its potential benefits in alleviating
menopause symptoms. Numerous clinical trials and
review articles seem to indicate that 40-80 mg daily of a
standardized extract of black cohosh improves
menopausal symptoms such as hot flashes. Negative tri-
als may be the result of inadequate dose and duration of
treatment. Subsets of patients, such as those early in
menopause or with moderately severe symptoms, may
benefit more from black cohosh. Black cohosh is gener-
ally well-tolerated; however, there have been a few
reports of hepatotoxicity. 

Recommendation
With concerns about hormone replacement in

menopause and a lack of other tested therapies, black
cohosh is one consideration for women suffering from
hot flashes. In line with published clinical trials, use a
standardized extract, such as Remifemin or BNO 1055,
and begin at 20 mg twice daily. Consider testing liver
function tests at baseline and occasionally during thera-
py, and use cautiously, if at all, in women with pre-exist-
ing liver disease, a history of breast cancer, or a strong
family history of breast cancer, until more data surface
to further guide use.   ❖
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Exercise During and 
After Cancer Treatment
By Dónal P. O’Mathúna, PhD

Dr. O’Mathúna is a lecturer in Health Care Ethics, School of Nurs-
ing, Dublin City University, Ireland; he reports no consultant,
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ABOUT 10 MILLION CANCER SURVIVORS ARE LIVING IN

the United States, with the numbers of long-term
cancer survivors growing.1 All people diagnosed with
cancer are considered cancer survivors for the rest of
their lives.2 As cancer treatments become more success-
ful physiologically, more attention is being given to
patients’ quality of life during and after treatment. 

Various cancer treatments may have adverse effects
that exercise could theoretically counteract, including
pain, fatigue, impaired cardiorespiratory capacity,
reduced quality of life, and suppressed immune func-
tion.1 Numerous controlled studies have examined the
role of physical activity and exercise during and follow-
ing cancer treatment, yet exercise is not generally incor-
porated into cancer care or discussed with cancer
patients.3 Significant reductions in physical activity have
also been observed in women diagnosed with breast
cancer.4 The evidence regarding whether patients should
be encouraged to exercise after being diagnosed with
cancer will be reviewed here. 

Background
One of the difficulties in reviewing this area of

research is the range of variables introduced into clinical
trials. Studies have involved patients with many different
types of cancers, and the relevance of results from trials
involving patients with one form of cancer for patients
with other cancers is uncertain. Also, the studies have
been conducted with patients at different stages of 

cancer. The impact of exercise on patients during
chemotherapy may not be the same as when treatment is
completed. 

The Physical Exercise Across the Cancer Experience
(PEACE) framework has been proposed to take account
of such variation.5 This framework proposes six time
periods related to cancer during which exercise could
have different outcomes that should be considered in
research and clinical guidance. Before diagnosis, exer-
cise may have a role in general cancer prevention and
then may impact the effectiveness of screening. The lat-
ter could occur directly by affecting the sensitivity and
specificity of screening tests, or indirectly by reducing
anxiety associated with testing and diagnosis. After can-
cer diagnosis, exercise may help patients build up their
physical condition before treatment, and then may help
them cope during treatment. Exercise may facilitate
rehabilitation immediately after treatment and then have
a role either in health promotion for those with positive
treatment outcomes or in augmenting palliative care for
those with negative treatment outcomes. All of these fac-
tors lead to complexity and variability in the designs of
research studies and make general clinical recommenda-
tions difficult. 

Mechanism of Impact
Exercise can counteract some of the symptoms of

cancer and some of the adverse effects of treatment.
These can include unintended loss or gain of body
weight, loss of muscle mass, nausea, vomiting, and diffi-
culties eating or digesting food.2 Mood changes, fatigue,
and other psychological disturbances also can occur and
may be amenable to treatment with appropriate exercise.
Cancer or its treatment may require periods of rest or
bed rest, which can result in reduced fitness, endurance,
or muscle strength. At present, studies have not exam-
ined whether exercise impacts directly on the effective-
ness of treatment regimens.2

Clinical Studies
More than 30 controlled clinical trials have been con-

ducted with cancer patients in which one group was
given an exercise intervention and compared to another
group. Three systematic reviews of these studies have
been published recently, all coming to the similar con-
clusion that exercise can be of benefit in specific clinical
situations.1,3,6 The controlled trials have involved
patients with a wide variety of cancers, the majority
involving women with breast cancer. 

The most recent general review included 32 
controlled studies, of which 22 were rated as being of
high methodological quality.1 Most studies included
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diagnostic and treatment data for only those who 
completed the trial, making it difficult to know which
factors might influence people’s adherence to the exer-
cise regimens. In more than half of the studies, the exer-
cise interventions were described incompletely to the
extent that the reviewers did not think other researchers
could replicate the studies. Most interventions involved
moderate to vigorous aerobic activity for 20-30 minutes,
3-5 times per week. The interventions lasted between
five and 12 weeks and were preplanned and usually
supervised. 

Of the included trials, approximately two-thirds stud-
ied the role of exercise concurrent with cancer treatment
and one-third examined exercise immediately after treat-
ment finished. The main findings were that physical
activity has a moderately positive effect on cardiorespi-
ratory fitness during and after treatment, and a small to
moderate positive effect on various biomarker levels

(e.g., interleukins, tumor necrosis factors, insulin, hemo-
globin) and symptoms during treatment. 

Fatigue is frequently reported by cancer patients,
affecting more than half of all patients to a significant
degree.3 The review unexpectedly found a lack of signif-
icant reduction in cancer-related fatigue during or after
treatment or improvement in vigor during treatment.
Earlier reviews had found benefit in these areas, but had
also included results of several low-quality studies,
which were excluded from this review.7 Exercise after
treatment was found to have a moderate to large benefit
on vigor and vitality. 

A number of other outcomes were measured 
in different studies. The reviewers categorized the 
evidence for each of these into four types: that the evi-
dence was insufficient, weak, strong, or showed exercise
to be not effective. The Table (above) summarizes the
reviewers’ conclusions. 
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Table 

Evidence of positive effects as determined by a systematic review 
of controlled trials of exercise and cancer treatment 

Outcome Measured Exercise Intervention Exercise Intervention 
During Cancer Treatment After Cancer Treatment 

Physical fitness 
Cardiorespiratory Weak Strong 
Strength Insufficient Insufficient 
Flexibility Insufficient Insufficient 

Fatigue/tiredness Weak Weak 

Vigor/vitality Insufficient Weak 

Body image/dissatisfaction/self-esteem Insufficient Insufficient 

Quality of life Weak Strong 

Confusion Insufficient Insufficient 

Difficulty sleeping Insufficient Insufficient 

Biomarkers Strong Insufficient 

Weight gain/loss 
Goal to reduce weight Weak Weak 
Goal to gain weight or avoid muscle loss Insufficient Insufficient 

Pain Insufficient Insufficient 

Other symptoms/treatment side effects Strong Insufficient 

Immune function variables Insufficient Insufficient 
Mental/emotional/psychological well-being 

Depression Weak Weak 
Anxiety Weak Weak 
Anger/hostility Insufficient Insufficient 
Measurement of multiple factors Weak Not effective 

Adapted from: Schmitz KH, et al. Controlled physical activity trials in cancer survivors: A systematic review and meta-
analysis. Cancer Epidemiol Biomarkers Prev 2005;14:1588-1595.



A Cochrane review of controlled trials of exercise
while women were receiving treatment for breast cancer
was published in October 2006.8 Nine intervention trials
were included that assessed the effects of exercise
together with various combinations of chemotherapy,
radiation therapy, and hormonal therapy. Overall, small
but statistically significant improvements were found 
for cardiorespiratory fitness, anxiety, sleep disturbance,
and relief of nausea. No statistically significant differ-
ences were found for fatigue, quality of life, mood,
depression, weight change, strength, or immune func-
tion. However, data on most outcomes could be extract-
ed from only one trial, and most trials included a small
number of participants.

Adverse Effects
In the 32 studies included in the above systematic

review, 14 commented on adverse events.1 Of these, 12
found no harm resulting from exercise during or after
treatment. In one study, one participant complained of
nausea during one exercise session, with no further
problems. In the other study, the rate of lymphedema in
the exercise group was significantly higher than in the
control group (the study involved women treated for
breast cancer where the risk of lymphedema can be sig-
nificant). In general, exercise does not appear to be con-
traindicated for most cancer patients. However, particu-
lar individuals may be at higher risk in specific circum-
stances. Thus, the American Cancer Society cautions
that:2

• Cancer survivors with severe anemia should delay
exercise until the anemia is improved.

• Cancer survivors with compromised immune func-
tion should avoid exercising in public until their white
cell count returns to safe levels.

• Cancer survivors with severe fatigue should approach
exercise cautiously.

• Cancer survivors undergoing radiation should avoid
chlorinated swimming pools.

• Cancer survivors with catheters should avoid 
swimming.

• Cancer survivors with peripheral neuropathy or dizzi-
ness should engage in exercise that takes account of
their restricted balance and coordination.

Exercise Protocols
Decisions about particular forms of exercise and

when to initiate them should always be individualized. A
person’s level of exercise before diagnosis and treatment
must be taken into account. In some cases, increased
physical activity prior to surgery or radiation may have
beneficial effects on recovery. For those exercising prior

to diagnosis, maintaining exercise levels or returning to
earlier levels should be the goal, where appropriate. For
those who were not exercising before diagnosis, a pro-
gram of low-intensity exercise that is tailored to the indi-
vidual should be developed and gradually advanced.
Account must be taken of other symptoms and condi-
tions, along with patients’ individual interests and enthu-
siasm for exercise. To develop and monitor individual-
ized exercise programs, people should be referred to a
physical therapist or personal trainer with expertise
working with cancer survivors. 
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MD Anderson to Study
Effects of Tibetan Yoga 
on Women With 
Breast Cancer

RESEARCHERS AT THE UNIVERSITY OF TEXAS MD ANDER-
son Cancer Center in Houston have received a

$2.4 million grant from the National Cancer Institute
to study the effects of Tibetan yoga in women with
breast cancer who are undergoing chemotherapy.

The award is the largest ever made to study
Tibetan yoga in cancer patients, say the researchers,
who published a 2004 study in Cancer that found the
practice led to significant sleep improvements in
patients with lymphoma. Another small study of
Tibetan yoga also found improvements in cancer-
related symptoms and intrusive thoughts in women
with breast cancer.

With this grant support, the research team will
randomly assign women with breast cancer who are
scheduled to undergo chemotherapy to either a
Tibetan yoga group, a control group that does simple
stretching, or to a group that receives standard care.
The participants will practice their assigned tech-
niques for seven weeks during chemotherapy, and
then will have five booster sessions over the next six
months.

The study will assess the physical and psychological
benefits of the yoga program, and will specifically
examine such patient lifestyle factors as fatigue and
sleep, mental health, and distress. Additionally, the
study will evaluate cognitive and emotional process-
ing, social networking and interactions, coping, and
other psychosocial factors, the researchers say. ❖



Conclusion
A growing number of small studies have shown that

exercise can be beneficial for cancer patients during and
after treatment. Cardiorespiratory fitness is improved,
which should positively impact patients’ daily activities.
Improvements during treatment were also noted on 
biomarker levels and symptom management. After 
treatment was completed, improvements continued for
fitness levels and for vigor and vitality. Exercise pro-
grams were tolerated well with few adverse events
reported. However, many other exercise outcomes have
been inadequately researched to allow evidence-based
recommendations. 

Recommendation
Cancer patients can be encouraged to continue or

develop their physical activity levels during and after
treatment. Exercise recommendations must be tailored
to individual patients depending on their activity levels
prior to diagnosis and other limitations imposed by their
disease or treatment. Guidance should be sought from
physical therapists or personal trainers with expertise
working with people with cancer. Physical activity is
connected to a number of physiological and psychologi-
cal outcomes, which may prove beneficial to cancer sur-
vivors at different stages of their cancer experience. This
complicates controlled studies of exercise in cancer
patients. 

Larger and better designed studies may reveal more
specific guidelines for all cancer patients. After initial
diagnosis and treatment of cancer, the American Can-
cer Society recommends that cancer survivors adopt
an active lifestyle that includes at least moderate phys-

ical activity for 30 minutes on five or more days 
per week.2 ❖
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Gut Reaction:
Curcumin and 
Colorectal Cancer

Source: Wang X, et al. Curcumin inhibits
neurotensin-mediated interleukin-8 produc-
tion and migration of HCT116 human colon
cancer cells. Clin Cancer Res 2006;12:
5346-5355.

Goal: To determine the effect of neu-

rotensin on cytokine/chemokine gene
expression and cell migration in human
cancer cells, and then to assess the effect
of curcumin on neurotensin-mediated
processes. 

Study Design: In vitro cell study.

Subjects: Human colon cancer cell
lines. 

Methods: Cells were treated with neu-
rotensin, with and without curcumin,
then IL-8 expression and protein secre-

tion were measured, and signaling path-
ways assessed. The effect of curcumin
on neurotensin-mediated processes was
also assessed.

Results: Neurotensin, acting through
the presence of high-affinity neu-
rotensin receptors, stimulated signaling
pathways and induced IL-8 production
in a dose-dependent manner. Cell
migration was induced as well, likely 
as a result of IL-8. Curcumin, how-
ever, inhibited IL-8 induction and 
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protein secretion. Curcumin also
blocked neurotensin-induced cell
migration.

Conclusion: Neurotensin selectively
stimulates IL-8 gene expression in
human colon cancer cells that possess
high-affinity neurotensin receptors. IL-
8 acts as a pro-invasive factor, increas-
ing cell migration. Curcumin inhibits
neurotensin-induced IL-8 production,
as well as migration of specific human
colon cancer cells.

Study strength: Use of exacting
methodology.

Study weakness: Requires in vivo 
testing to ensure results have clinical
applicability.

Of note: Cytokines and chemokines are
being increasingly recognized for the
roles they play locally in metastatic
spread and invasion associated with a
number of cancer types; chemokines
(like IL-8) are chemotactic cytokines
(they attract white blood cells to areas
where they might be needed); IL-8 pos-
sesses inflammatory potential but also
appears to affect cancer progression,
leading some to call IL-8 a growth fac-
tor that correlates with the metastatic

potential of certain cancers; analogous
to breast and prostate cancers, certain
gastrointestinal and pancreatic cancers
possess receptors for gut hormones, and
these gut hormones can affect tumor
growth; neurotensin stimulates gut
motility and secretion, as well as normal
cell growth, but also stimulates prolifer-
ation of human colorectal and pancreat-
ic cancers that possess high-affinity
neurotensin receptors; neurotensin stim-
ulates a variety of signal transduction
pathways, resulting in the activation of
various transcription factors that can
alter expression of tumor-promoting
genes. 
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CME Questions

44. Most clinical trials reporting improvement of menopausal
symptoms have used which dosage of black cohosh?
a. 20-40 mg daily 
b. 40-80 mg daily 
c. 80-120 mg daily 
d. 120-160 mg daily 

45. Women early in menopause or with moderately severe symp-
toms may benefit more from black cohosh. 
a. True 
b. False 

46. Clinical trial data have proven that black cohosh alleviates
symptoms of menopause via a systemic estrogenic effect. 
a. True 
b. False 

47. Black cohosh should be used cautiously, if at all, in women with
which of the following: 
a. pre-existing liver disease. 
b. a history of breast cancer. 
c. a strong family history of breast cancer. 
d. All of the above 

48. Controlled studies indicate that exercise during treatment for
cancer clearly leads to moderate improvements in: 
a. energy levels. 
b. cardiorespiratory fitness. 
c. cancer recurrence rates. 
d. All of the above  

49. The evidence to date from controlled trials shows that cancer
patients should be advised to: 
a. avoid exercise during cancer treatment. 
b. engage in 60 minutes of vigorous exercise every day. 
c. maintain and develop physical activity as appropriate to their

individual situations. 
d. alternate between weeks of activity and inactivity. 

50. The risk of adverse effects from exercise for cancer patients is: 
a. in general, similar to that of other groups. 
b. relatively low, except with certain specific conditions arising

from particular diseases and treatments. 
c. not a general contraindication for cancer patients. 
d. All of the above 

CME Instructions: Physicians participate in this con-
tinuing medical education program by reading the arti-
cles, using the provided references for further research,
and studying the CME questions. Participants 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 surrounding any questions answered
incorrectly, please consult the source material. 

After completing this activity, participants must com-
plete the evaluation form provided at the end of each
semester (June and December) and return it in the reply
envelope provided to receive a credit letter. When an
evaluation form is received, a credit letter will be mailed
to the participant. 

After completing the program, physicians will be able
to:
a. present evidence-based clinical analyses of commonly

used alternative therapies; 
b. make informed, evidence-based recommendations to

clinicians about whether to consider using such thera-
pies in practice; and 

c. describe and critique the objectives, methods, results
and conclusions of useful, current, peer-reviewed clin-
ical studies in alternative medicine as published in the
scientific literature. 

Answers:44. b, 45. a, 46. b, 47. d, 48. b, 49. c, 50. d. 



We knew that: Curcumin is isolated
from the plant turmeric (Curcuma
longa); neurotensin is a gut hormone
primarily found in the small intestine
and released in association with fat
ingestion; high-affinity neurotensin
receptors are found in most colorectal
and pancreatic cancers and in some
prostate cancers.

Comments: This is a tough article to
get through, but the results are com-
pelling, albeit in vitro data. Not only do
the researchers show how a gut hor-
mone might impact tumorigenesis and
spread, they were also able to show how
a natural spice might curb those same
effects. Curcumin might be beneficial in
both treatment and prevention of colon
cancer making curry dishes all the more
attractive. Lost in the analysis might be
the fact that a gut hormone (neu-
rotensin) released in response to fat
ingestion might increase tumor growth
and spread through production of spe-
cific chemokines. Although curcumin,
or its parent plant turmeric, may have
preventive or therapeutic benefits in the
setting of colon cancer, the Western-
style diet clearly plays a role in develop-
ment of the disease.

What to do with this article: Keep a
hard copy in your file cabinet. ❖

Popeye Was Right!
Olive Oil (Oyl?) 
and the Heart 

Source: Covas MI, et al. The effect of
polyphenols in olive oil on heart disease risk
factors: A randomized trial. Ann Intern Med
2006;145:333-341.

Goal: To determine whether heart
health benefits ascribed to olive oil
(OO) are due in part to polyphenol 
content, above and beyond monounsat-
urated fat content, by assessing the
impact of sustained daily administration
of OO.

Study design: Randomized, crossover,
controlled clinical trial.

Subjects: Two hundred healthy male
volunteers (aged 20-60 years) from 
six research centers in five European
countries.

Methods: Volunteers were recruited via
local advertisements and screened for
physiologic or laboratory abnormalities
(only those with results within normal
reference ranges were accepted). Sub-
jects were randomly assigned to one of
three sequences (three weeks duration
preceded by a two-week washout peri-
od) of 25 mL daily OO administration
using high-, medium- or low-polyphe-
nol content OO products. Subjects were
asked to maintain three-day dietary
records at baseline and after each inter-
vention period. Urinary phenol content
was measured before and after each
intervention period. Lipid levels, glu-
cose, and biomarkers of antioxidant sta-
tus (endogenous and exogenous) and
oxidative damage were also determined
at baseline, and before and after each
intervention.

Results: Urinary phenol content
increased in a dose-dependent manner
with the phenol content of the various
OOs ingested. All three interventions
increased HDL levels, and lowered both
the TC:HDL ratio and triglyceride lev-
els. Intake of both medium- and high-
polyphenol OO decreased the
LDL:HDL ratio. Indeed, HDL levels
increased and TC:HDL ratios decreased
linearly with increasing polyphenol con-
tent of OO ingested. A linear decrease
was also noted for oxidative markers in
association with increasing phenolic
content of OOs. Circulating oxidized
LDL decreased after ingestion of the
high-polyphenol content OO. Daily
consumption of OO did not impact
function of endogenous antioxidant
enzymes, something noted in some
prior studies.

Conclusion: Daily intake of 25 mL of
any one of three types of OO used in
this study improved lipid profiles,
enhanced antioxidant status, and
decreased antioxidant damage to lipids.
Benefits increased linearly with increas-
ing polyphenol content of the OO.
These results point to an independent

cardiovascular health benefit from the
polyphenols in OO. Thus, OO is more
than simply a source of monounsaturat-
ed fatty acids.

Study strengths: Good adherence to
protocol (as reflected by changes in uri-
nary phenol content); only a 9% dropout
rate; crossover design.

Study weaknesses: Results not easily
generalizable (only healthy European
males involved); self-reporting of
dietary intake; cannot exclude impact of
other unreported dietary factors; short
duration.

Of note: Women were excluded from
the trial due to possible interference
from estrogens (potential antioxidants);
subjects were asked to avoid high intake
of foods high in antioxidant potential
during the trial; virgin OOs produced by
centrifugation or direct-press methods
possess significantly higher phenolic
content (phenolic compounds are often
lost in the refinement process); OO
products were specially prepared for
this trial, with the only differences
between products being polyphenol
content; a nutritionist helped subjects
replace oils commonly used in the diet
with the specially prepared OOs; study
participants were nonsmokers and could
not be using antioxidants or aspirin;
physical activity was determined at
baseline and at the end of each interven-
tion; in cohort studies, a 1 mg/dL
increase in HDL has been tied to a 2-3%
decrease in risk of heart disease; it is
important to note that changes in bio-
markers were modest at best.

We knew that: Low-carbohydrate,
high-fat diets typically raise HDL lev-
els; OO is rich in oleic acid, a mono-
unsaturated fatty acid to which most of
the heart health benefits of OO have
previously been ascribed; polyphenols
reportedly possess antioxidant and anti-
inflammatory actions, and have a posi-
tive impact on endothelial dysfunction
and lipid profiles; oxidation of LDL
cholesterol leads to changes that pro-
mote atherosclerosis; polyphenol intake
has been associated with low rates of
cancer and heart disease mortality;
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increases in HDL have been found with
significant intake of other high-poly-
phenol content agents, like cocoa and
green tea.

Comments: Although the effects noted
were modest, the information provided
by this article reinforces the potential
importance of the Mediterranean-style
diet in promoting cardiovascular health.
Extra, Extra! The data also underscore a
potential added health benefit from
extra virgin OO because of its polyphe-
nol content as compared to other high
monounsaturated oils. So “mangia,” and
be well.

What to do with this article: Keep a
hard copy in your file cabinet. ❖

D Better It Is:
D2 or D3?

Source: Houghton LA, et al. The case
against ergocalciferol (vitamin D2) as a vita-
min supplement. Am J Clin Nutr 2006;84:
694-697.

Goal: To review the data comparing
benefits of vitamin D3 (cholecalciferol)

and vitamin D2 (ergocalciferol) for sup-
plementation or fortification.

Study design: Review of biochemistry
of vitamin D and research pertaining to
forms of vitamin D.  

Conclusion: Vitamin D3 has greater
bioefficacy and should be considered
superior to vitamin D2 for supplementa-
tion and fortification.  

Of note: The best clinical test for
assessing vitamin D status is a 25-
hydroxyvitamin D level [25(OH)D],
which can be used to determine
response to vitamin D supplementation,
but the active form of vitamin D in the
body is 1,25-dihydroxyvitamin D (also
called calcitriol, 1-25-dihydroxychole-
calciferol, and 1,25-(OH)

2
D

3
); physi-

cians have typically considered vitamins
D2 and D3 to be bioequivalent and
interchangeable; sun exposure and fish
intake (see Table for food sources) pro-
vide vitamin D in the form of D3; vita-
min D2 was first produced in the 1920s
and is plant-derived; researchers initial-
ly found it difficult to distinguish
between the biological value of the two
forms, and the World Health Organiza-

tion made no distinction between them
in their 1949 recommendations; in the
1950s, preparations of D3 were found to
be about four times as potent as formu-
lations of D2; interestingly, studies
show that D2 is more effective in rats,
while D3 is markedly more effective in
monkeys and birds (species differ in the
relative binding affinity of vitamin D
and its metabolites to plasma vitamin D
binding protein); in humans, D3 raises
25(OH)D levels almost twice as effec-
tively as D2; as well as being less bioac-
tive, D2 may also be less stable than D3,
such that the actual content of vitamin D
in a bottle may differ significantly from
label claims. 

We knew that: The majority of pre-
scription vitamin D comes in the form
of D2, while an increasing number of
supplements are being reformulated to
contain D3; the widespread practice of
adding D2 to milk essentially eliminat-
ed rickets in the United States and
Europe during the 1930s; human stud-
ies assessing effectiveness of vitamin D
supplementation can be complicated by
differences in degree of sun exposure;
D2 and D3 do not follow the same
metabolic pathway, and thus lead to

Alternative Medicine Alert 143

Table

Selected food sources of vitamin D 

Food International Units (IU) % Daily Value (DV)
Per Serving

Cod live oil, 1 Tbsp 1,360 340

Salmon, cooked, 3.5 oz 360 90

Mackerel, cooked, 3.5 oz 345 90

Tuna fish, canned in oil, 3 oz 200 50 

Sardines, canned in oil, drained, 1.75 oz 250 70 

Milk, nonfat, reduced fat, and whole, vitamin D fortified, 1 C 98 25

Margarine, fortified, 1 Tbsp 60 15

Pudding, prepared from mix and made with vitamin D fortified milk, 0.5 C 50 10

Ready-to-eat cereals fortified with 10% of the DV for vitamin D, 0.75-1 C servings 40 10 

Egg, 1 whole (vitamin D is found in egg yolk) 20 6 

Liver, beef, cooked, 3.5 oz 15 4 

Cheese, Swiss, 1 oz 12 4 

Note: DV for vitamin D is 400 IU (10 μg) for adults [Editor’s note: Recent data suggest that higher doses may be indicated in specific

circumstances; see Alternative Medicine Alert, May 2006.]. Most food labels do not list vitamin D content unless a food has been 

fortified with this nutrient. The percent DV listed in the table above presents the DV provided in one serving. A food providing 5% 

of the DV or less is a low source while a food that provides 10-19% of the DV is a good source and food that provides 20% or more 

of the DV is high in that nutrient. For foods not listed in this table, please refer to the original source material at the U.S. Department 

of Agriculture’s Nutrient Database: www.nal.usda.gov/fnic/cgi-bin/nut_search.pl. 



production of unique biologically
active metabolites; D2 administration
produces appreciable amounts of
25(OH)D

2
which has less affinity for

vitamin D binding protein, resulting in
a shorter circulating half-life; some
human trials using D2 have shown ben-
efits with respect to results of dual-
energy X-ray absorptiometry (DEXA)
and rate of falls, while others have
shown no benefit; all successful frac-
ture prevention trials of vitamin D have
used D3. 

Comments: Never before has a
“review of a review” made its way into
the pages of Alternative Medicine
Alert, but with increasing emphasis on
adequate intake of vitamin D (to help
prevent osteoporosis, some cancers,
perhaps multiple sclerosis, and to treat
pain associated with hypovitaminosis
D), as well as the plethora of available
supplements containing vitamin D,
this article is important. Vitamins D2
and D3 are not bioequivalent as previ-
ously believed, but in high enough
dosages vitamin D2 can be effective
(for example, data suggest that 50,000
IU D2 is equivalent to 15,000 IU D3).
Simply stated, it is inefficient to use
D2 over D3, and many supplements,
as well as prescriptions, contain vita-
min D2. Although there appears to be
no harm in using vitamin D2 (ergocal-
ciferol), our patients are better served
by our prescribing and recommending
supplements containing vitamin D3
(cholecalciferol). 

What to do with this article: Keep a
hard copy in your file cabinet. ❖

Pomegranates Messy?
A Brief Report

Source: Sorokin AV, et al. Rhabdomyolysis
associated with pomegranate juice consump-
tion. Am J Cardiol 2006;98:705-706. Epub
2006 Jul 14.

Design: Case report.

Subject: Forty-eight-year-old male
with dyslipidemia and a possible under-
lying myopathy.

Scenario: The gentleman in question
had been using ezetimibe (Zetia®)
daily and rosuvastatin (Crestor®)
every other day for 17 months without
significant difficulty for familial
hypercholesterolemia when he began
drinking 200 mL of pomegranate juice
twice a week. Three weeks later he
presented with significant thigh pain
and brown urine, and was found to
have a markedly elevated serum crea-
tinine phosphokinase (CPK) level of
138,030 U/L (normal < 200 U/L).
Kidney function was normal.  

Conclusion: Pomegranate juice may
increase the risk of muscle breakdown
in association with the use of statin
drugs. 

Of note: The patient may have had an
underlying myopathy (his CPK levels
prior to and during treatment for dys-
lipidemia were moderately and con-
sistently elevated, but below 800
U/L); previously, the patient had not
been able to tolerate atorvastatin (Lip-

itor®) therapy (muscle pain), but was
doing well on the regimen noted
above; pomegranate juice can inhibit
hepatic CYP 3A4 activity; intestinal
CYP 3A4 inhibition may promote
increased drug absorption and, there-
by, higher plasma levels.

We knew that: Hepatic CYP 3A4 is a
major metabolic pathway for many
medications; grapefruit juice is an
inhibitor of CYP 3A4 and has been
associated with rhabdomyolysis during
statin therapy.

Comments: In the August 2006 issue of
Alternative Medicine Alert, a review of
an article on pomegranate juice for the
treatment of prostate cancer was
offered. The data presented were excit-
ing and remain so. We are compelled to
make our readers aware of this recent
case report not to dissuade anyone from
employing pomegranate juice, but to
emphasize the importance of individual-
ization of therapy. The patient in ques-
tion appears to have had an underlying
condition that may have predisposed
him to rhabdomyolysis, and even the
authors themselves state they cannot
definitely ascribe the complication
directly to the intake of pomegranate
juice. In addition, rosuvastatin appears
to be metabolized through pathways
other than CYP 3A4. Pomegranate juice
may well prove to be of great therapeu-
tic benefit, but an understanding of cir-
cumstances requiring cautious employ
is worthwhile.

What to do with this article: Remem-
ber that you read the abstract. ❖
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Growing Stronger: Strength Training 
for Older Adults 

RESEARCH HAS SHOWN THAT STRENGTHENING EXERCISES ARE BOTH SAFE AND EFFECTIVE FOR

women and men of all ages, including those who are not in perfect health. In fact, peo-
ple with health concerns—including heart disease or arthritis—often benefit the most from
an exercise program that includes lifting weights a few times each week.

Strength training, particularly in conjunction with regular aerobic exercise, can also have a
profound impact on a person’s mental and emotional health.

Research and Background about Strength Training
Scientific research has shown that exercise can slow the physiological aging clock. While

aerobic exercise, such as walking, jogging, or swimming, has many excellent health bene-
fits—it maintains the heart and lungs and increases cardiovascular fitness and endurance—it
does not make your muscles strong. Strength training does. Studies have shown that lifting
weights two or three times a week increases strength by building muscle mass and bone 
density.

Stage 1 Exercises
The following four exercises comprise Stage 1 of the Growing Stronger Program, devel-

oped by Tufts University and the Centers for Disease Control and Prevention. When you’ve
been doing the exercises of this stage for at least two weeks, or if you are fairly fit right now,
you can add the exercises in Stage 2. 

Squats. A great exercise for strengthening hips, thighs, and buttocks. Before long, you’ll
find that walking, jogging, and climbing stairs are a snap!

In front of a sturdy, armless chair, stand with feet slightly more than shoulder-width apart.
Extend your arms out so they are parallel to the ground and lean forward a little at the hips. 

Making sure that your knees never come forward past your toes, lower yourself in a slow,
controlled motion, to a count of four, until you reach a near-sitting position. 

Pause. Then, to a count of two, slowly rise back up to a standing position. Keep your
knees over your ankles and your back straight. 

Repeat 10 times for one set. Rest for 1-2 minutes. Then complete a second set of 10 
repetitions. 

Wall Pushups. This exercise is a modified version of the push-up you may have done
years ago in physical education classes. It is less challenging than a classic push-up and
won’t require you to get down on the floor—but it will help to strengthen your arms, shoul-
ders, and chest.

Find a wall that is clear of any objects—wall hangings, windows, etc. Stand a little farther
than arm’s length from the wall. 

Facing the wall, lean your body forward and place your palms flat against the wall at
about shoulder height and shoulder-width apart. 
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To a count of four, bend your elbows as you lower
your upper body toward the wall in a slow, controlled
motion, keeping your feet planted. 

Pause. Then, to a count of two, slowly push yourself
back until your arms are straight—but don’t lock your
elbows. 

Repeat 10 times for one set. Rest for 1-2 minutes.
Then complete a second set of 10 repetitions. 

Toe Stands. If a walk in the park no longer seems
easy or enjoyable, the “toe stand” exercise is for you! 

Near a counter or sturdy chair, stand with feet shoul-
der-width apart. Use the chair or counter for balance. 

To a count of four, slowly push up as far as you can,
onto the balls of your feet and hold for 2-4 seconds. 

Then, to a count of four, slowly lower your heels back
to the floor. 

Repeat 10 times for one set. Rest for 1-2 minutes.
Then complete a second set of 10 repetitions. 

Finger Marching. In this exercise you’ll let your fin-
gers, hands, and arms do the walking. This will help
strengthen your upper body and your grip, and increase
the flexibility of your arms, back, and shoulders.

Stand or sit forward in an armless chair with feet on
the floor, shoulder-width apart. 

Movement 1: Imagine there is a wall directly in front
of you. Slowly walk your fingers up the wall until your
arms are above your head. Hold them overhead while
wiggling your fingers for about 10 seconds and then
slowly walk them back down.

Movement 2: Next, try to touch your two hands
behind your back. If you can, reach for the opposite
elbow with each hand—or get as close as you can. Hold
the position for about 10 seconds, feeling a stretch in the
back, arms, and chest.

Movement 3: Release your arms and finger-weave
your hands in front of your body. Raise your arms so
that they’re parallel to the ground, with your palms fac-
ing the imaginary wall. Sit or stand up straight, but curl
your shoulders forward. You should feel the stretch in
your wrist and upper back. Hold the position for about
10 seconds.

Repeat this three-part exercise three times. 

Stage 2 Exercises
When you’ve been doing the exercises from Stage 1

for at least two weeks, or if you are fairly fit right now,
you can add these Stage 2 exercises. When you’ve been
doing the exercises from Stages 1 and 2 for at least six
weeks, you can add the exercises in Stage 3. 

Biceps Curl. Does a gallon of milk feel a lot heavier
than it used to? After a few weeks of doing the biceps
curl, lifting that eight-pound jug will seem a cinch!

With a dumbbell in each hand stand, or sit in an arm-
less chair, with feet shoulder-width apart, arms at your
sides, and palms facing your thighs. 

To a count of two, slowly lift up the weights so that
your forearms rotate and palms face in toward your
shoulders, while keeping your upper arms and elbows
close to your side—as if you had a newspaper tucked
beneath your arm. Keep your wrists straight and dumb-
bells parallel to the floor. 

Pause. Then, to a count of four, slowly lower the
dumbbells back toward your thighs, rotating your fore-
arms so that your arms are again at your sides, with
palms facing your thighs. 

Repeat 10 times for one set. Rest for 1-2 minutes.
Then complete a second set of 10 repetitions. 

Step Ups. This is a great strengthening exercise that
requires only a set of stairs. But don’t let its simplicity
fool you. Step-ups will improve your balance and build
strength in your legs, hips, and buttocks.

Stand alongside the handrail at the bottom of a stair-
case. With your feet flat and toes facing forward, put
your right foot on the first step. 

Holding the handrail for balance, to a count of two,
straighten your right leg to lift up your left leg slowly
until it reaches the first step. As you’re lifting yourself
up, make sure that your right knee stays straight and
does not move forward past your ankle. Let your left
foot tap the first step near your right foot. 

Pause. Then, using your right leg to support your
weight, to a count of four, slowly lower your left foot
back to the floor. 

Repeat 10 times with the right leg and 10 times with
the left leg for one set. Rest for 1-2 minutes. Then com-
plete a second set of 10 repetitions with each leg. 

Overhead Press. This useful exercise targets several
muscles in the arms, upper back, and shoulders. It can
also help firm the back of your upper arms and make
reaching for objects in high cupboards easier.

Stand or sit in an armless chair with feet shoulder-
width apart. With a dumbbell in each hand, raise your
hands, palms facing forward, until the dumbbells are
level with your shoulders and parallel to the floor. 

To a count of two, slowly push the dumbbells up over
your head until your arms are fully extended—but don’t
lock your elbows. 

Pause. Then, to a count of four, slowly lower the
dumbbells back to shoulder level, bringing your elbows
down close to your sides. 

Repeat 10 times for one set. Rest for one to two min-
utes. Then complete a second set of 10 repetitions. 

Hip Abduction. By targeting the muscles of the hips,
thighs, and buttocks, this exercise makes your lower
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Physical Activity and Cancer
Risk: Get a Move On! 

PHYSICAL ACTIVITY AT WORK OR DURING LEISURE TIME IS

linked to a 50% lower risk of getting colon cancer.
Both vigorous and moderate levels of physical activity
appear to reduce this risk. Physical activity also is con-
nected with a lower risk of breast cancer and possibly
prostate and endometrial cancers. Studies continue
to look at whether physical activity has a role in
reducing the chances of getting other cancers. 

Physical activity improves quality of life among can-
cer patients and survivors. Studies are beginning to
explore the potential for physical activity to improve
cancer survival. Studies have not yet determined if any
specific types of physical activity, such as aerobic,
strength, or flexibility training have different effects on
cancer outcomes.

Several national groups have recommended that
people engage in regular physical activity. Recommen-
dations within the 1997 Surgeon General’s Report on
Physical Activity and Health and the Centers for Disease
Control and Prevention (CDC)/American College of
Sports Medicine suggested engaging in at least 30 min-
utes per day of moderate physical activity for most
days of the week. In 2002, the Institute of Medicine
(IOM) Panel on Dietary Reference Intakes for
Macronutrients recommended that adults and chil-
dren obtain at least 60 minutes of moderately intense
physical activity every day. The higher time recommen-
dation was noted to be important for weight mainte-
nance, beyond the health effects achieved with 30 min-
utes of activity per day. The recent 2005 U.S. Dietary
Guidelines agreed with the IOM report, recommending
at least 30 minutes of moderate activity daily to
improve health, up to 60 minutes per day to prevent
adult weight gain, and as much as 90 minutes per day
to prevent regain of weight that has been lost. 

Most Recent Estimates
The 2003 National Health Interview Survey, an in-

person household survey, indicates that 37% of adults
aged 18 and older reported no physical activity in their
leisure time. 

Results from the 2003 Behavioral Risk Factor Sur-
veillance System, a telephone survey that used differ-
ent questions to assess physical activity, show that 24%
of adults aged 18 and older reported no physical activ-
ity in their leisure time.

The Healthy People 2010 Target aims to reduce to
20% the percent of adults who engage in no leisure-
time physical activity.

Groups at High Risk for 
Being Inactive in Their Leisure Time

Women are more likely than men, and Blacks 
and Hispanics are more likely than Whites, to report
no leisure-time physical activity. Lack of physical 
activity also is more common among those with less
education.

For youth, physical activity is lower among females,
especially Blacks. Also, physical activity decreases as
children get older. 

Key Issues
• Since the mid 1980s, fewer high school students

have taken part in physical education classes.
• Removing barriers (such as lack of physical educa-

tion classes) and setting up supports (such as bicy-
cle and walking paths) can help to promote physi-
cally active lifestyles. 

• Physical activity appears to be effective in reducing
the amount of weight gained during and after treat-
ment of breast cancer.

Links to Additional Information 
on Physical Activity
• CDC, Behavioral Risk Factor Surveillance System.

Available at: www.cdc.gov/brfss. 
• Healthy People 2010, Volume 2, Chapter 22—Phys-

ical Activity and Fitness. Available at: www.health.
gov/healthypeople/Document/HTML/Volume2/22P
hysical.htm. 

• Morbidity and Mortality Weekly Report. Available
at: www.cdc.gov/mmwr/.

• National Health Interview Survey. Available at:
www.cdc.gov/nchs/nhis.htm. 

• Physical Activity Trends—United States, 1990-
1998. Available at: www.cdc.gov/mmwr/preview/
mmwrhtml/mm5009a3.htm. 

• State Cancer Profiles, Latest Rates, Percents, and
Counts. Available at: http://statecancerprofiles.can-
cer.gov/micromaps/. 

Reprinted from: National Cancer Institute, National
Institutes of Cancer. Available at: www.cancer.gov.
Accessed: Nov. 16, 2006. 



body shapelier and strengthens your hipbones, which
may be especially vulnerable to fracture as you age.

Stand behind a sturdy chair, with feet slightly apart
and toes facing forward. Keep your legs straight, but do
not lock your knees. 

To a count of two, slowly lift your right leg out to the
side. Keep your left leg straight—but again, do not lock
your knee. 

Pause. Then, to a count of four, slowly lower your
right foot back to the ground. 

Repeat 10 times with the right leg and 10 times 
with the left leg for one set. Rest for 1-2 minutes. Then
complete a second set of 10 repetitions with each leg. 

Stage 3 Exercises
The following exercises can be added to your routine

after you are comfortable doing the Stage 3 exercises:
Abdominal Curl. The abdominal muscles provide

bracing and stability to the trunk. Strengthening this
group of muscles can help your posture.

Lie on your back on the floor, knees bent and feet flat
on the floor. 

Place your hands behind your head, elbows pointing
out. 

Slowly raise your shoulders and upper back off of the
floor to the count of two. 

Pause. Slowly lower your shoulders back to the floor
to the count of two. 

Repeat 10 times for one set. Rest for 1-2 minutes.
Then complete a second set. 

Chest Press. This exercise targets the muscles of the
chest and shoulders.

Lie on your back on the floor, knees bent and feet flat
on the floor. 

Hold a dumbbell in each hand at chest level, about
shoulder width apart. Your elbows should be bent and
your palms should face your knees. 

Slowly straighten your arms toward the ceiling,
directly above your chest to a count of two. 

Pause. Slowly lower the dumbbells back to your
chest, to a count of four. 

Repeat 10 times for one set. Rest for 1-2 minutes.
Then complete a second set. 

Lunge. The lunge strengthens the muscles of the
upper leg and hips.

Stand next to a counter or sturdy chair with your feet
about shoulder-width apart. Hold the counter or chair
with your right hand for balance. 

Take a large step forward with your right foot. 
Bend your right knee and lower your hips toward the

floor. Make sure that your right knee stays above your
right ankle as you lower. 

Push against the floor with your right foot to raise
yourself up and step back to the starting position. 

Repeat 10 times with your right leg for one set. 
Rest for 1-2 minutes. Then repeat with your left leg. 
Upright Row. This exercise strengthens upper arms

and upper back muscles.
Stand with feet about hip-width apart, holding a

dumbbell in each hand. 
Hold the dumbbells in front of your thighs, palms fac-

ing your thighs. 
Bend your elbows and raise the dumbbells in front of

your body, to the count of two, until they are at shoulder
height. Raise your elbows slightly higher than the dumb-
bells 

Pause. Lower the dumbbells, to the count of four, to
the starting position. 

Repeat 10 times for one set. Rest for 1-2 minutes,
then complete a second set. 

Gaining Grip Strength. If you have arthritis, you
may have trouble picking up things with your hands or
keeping a grip on them. Some of the exercises in this
program will help strengthen your hand muscles. If
you’re concerned about grip strength, you may also
want to add a grip exercise to increase strength and
decrease stiffness in your hands. The exercise is simple;
it can be done easily while reading or watching TV, and
most people already have the necessary equipment at
home.

Equipment: Racquetball, tennis ball, or “stress” ball.
Time: Less than 5 minutes.
Exercise: Grasp a ball in one hand while sitting or

standing. Slowly squeeze it as hard as you an and hold
the squeeze for 3-5 seconds. Slowly release the squeeze.
Take a short rest, then repeat the exercise 10 times.
Switch hands, and do two sets of 10 squeezes with the
other hand.

Frequency: You may do this exercise every day or
every other day, depending on how your hands feel. If
they feel stiff or painful, you may want to skip a day.

Reprinted from: Centers for Disease Control and Pre-
vention. Available at: www.cdc.gov/nccdphp/dnpa/
physical/growing_stronger/index.htm. Accessed Nov.
16, 2006. 
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