
Red Clover 
for Menopausal Symptoms

By Adriane Fugh-Berman, MD and Fredi Kronenberg, PhD

RED CLOVER (TRIFOLIUM PRATENSE) HAS BEEN USED IN AMERICA FOR

more than 100 years as a medicinal herb for skin problems
such as psoriasis and eczema, to treat lung conditions such as asth-
ma and whooping cough, as well as for gout pain and even can-
cer.1,2 Leaves, stems, flowers, and sprouts are occasionally eaten
but, unlike soybeans, clover has never been a dietary staple of
humans. Red clover dietary supplements have been on the market
for quite some time, without mention of specific uses; however,
recently red clover has been marketed specifically as a dietary sup-
plement for peri- and post-menopausal women. 

Despite a paucity of clinical data, red clover for the treatment of
menopausal symptoms has become popular in the United States,
and the worldwide market for red clover is now substantial. The
most heavily promoted brand is Promensil™, a standardized extract
manufactured by Novogen Ltd., an Australian company. According
to the company’s web site, sales of its red clover products for the
year ending June 30, 1999 were $19.69 million, including $8.8 mil-
lion from Australia and New Zealand and $10.9 million from the
United States and Europe. The package states that the product is
“...for women concerned about maintaining healthy estrogen levels
to preserve physical and emotional well-being during midlife.”

Red clover contains the phytoestrogens formononetin, biochanin
A, daidzein and genistein.1 This review of the available red clover
literature assesses the current scientific data on the safety and effi-
cacy of this supplement for menopausal symptoms. Although the
data are by no means conclusive, the surging public interest and lay
press coverage make it valuable to keep in mind the actual state of
the science.

Hot Flashes and Other Menopausal Symptoms
There are only two clinical trials published in the English peer-

reviewed literature on red clover extract for menopausal symptoms.
One double-blind, placebo-controlled, crossover trial enrolled 51
women (whose last menses were at least six months past) having at
least three hot flashes a day.3 They were randomized to one daily
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tablet of placebo or Promensil (containing 40 mg total
isoflavones, including genistein 4 mg, daidzein 3.5 mg,
biochanin 24.5 mg, and formononetin 8 mg.). The first
phase of the trial lasted for three months, followed by a
one-month washout period, after which they were
crossed over to the other arm for 14 weeks (three months
plus an additional two weeks to accommodate the possi-
bility of change in reporting habits that might occur at
the end of a trial). Symptom diaries utilizing the Greene
Menopause Score (a validated symptom self-assessment
scale) were kept by the subjects. At the beginning of the
trial, and at the conclusion of each treatment arm, sub-
jects underwent a medical examination and blood tests
(CBC, liver function tests, and levels of follicle-stimulat-
ing hormone [FSH], estradiol, and sex hormone binding
globulin [SHBG]; a 24-hour urine sample was also col-
lected for analysis of genistein, daidzein, formononetin,
and biochanin A). A vaginal smear for vaginal matura-
tion index was collected and transvaginal ultrasound was
performed to assess endometrial thickness. 

Forty-three women completed the study. Hot flash
frequency decreased in both placebo and active groups at
12 weeks (about 18% and 20% respectively); there were
no statistically significant differences between groups in
Greene Scores at any time point. No significant differ-
ences were seen between groups in SHBG levels, blood
counts, serum electrolytes, urea, creatinine, or liver func-

tion tests. No change in body weight was observed in
either group. There were no differences in endometrial
thickness or in the vaginal maturation index between
treatment groups at the beginning and end of the trial.
Urinary isoflavones increased significantly in the red
clover group but not in the placebo group (P < 0.001).
There was no increased endometrial thickness by ultra-
sound; however, this study was too short to adequately
assess estrogenic effects on endometrium. Information
on adverse events was not reported. The number of sub-
jects was small, and the efficacy data are not compelling,
as no significant effects on hot flashes or Greene Score
were noted. The treatment period was too short to deter-
mine conclusively the safety of the product in terms of
endometrial stimulation. 

In another trial of the effects of red clover extract on
menopausal symptoms, 37 postmenopausal women hav-
ing at least three hot flashes per day were randomized to
placebo or one of two doses of red clover (Promensil 40
mg or 160 mg) for 12 weeks.4 Endpoints were similar to
the previous trial. Hot flash frequency decreased in all
groups over the 12 weeks (35%, 29%, 34%); there was
no significant difference among the three groups. There
were no significant differences from baseline in any
group in FSH, SHBG, vaginal maturation scores, or
vaginal pH (the latter two are biological indicators of
estrogenic activity). No “gross abnormalities” in hema-
tological profile or liver function were reported. Urinary
isoflavone level increased from baseline to week 12
when women took Promensil. The authors state that “a
smaller but notable increase [in urinary isoflavone lev-
els] was also observed in the placebo group.” Although
the significance of this increase is not stated, it may be
inferred from the table that the increase was insignifi-
cant. In the placebo group urinary isoflavones levels rose
from 2.68 ng/ml +/-1.92 to 3.67 ng/ml +/-2.79; in the 40
mg Promensil group urinary isoflavones increased from
3.43 ng/ml +/-2.07 to 9.40 ng/ml +/-5.67; in the 160 mg
dose group urinary isoflavones increased from 3.70
ng/ml +/-2.96 to 28.18 ng/ml +/-17.52. The authors
report that one of the subjects consumed alfalfa (which
contains phytoestrogens), and that the small increase in
urinary isoflavones in the placebo group may have been
caused by this. However, this cannot be determined from
the information given. Careful monitoring of subjects’
food consumption is difficult but should be addressed in
future studies.

Although the investigators reported that they did post
hoc analyses of stored serum for blood lipid profiles,
only HDL levels are reported. The investigators’ stated
reason for not supplying the data on total cholesterol and
triglycerides is that these levels could not be accurately
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evaluated as the samples were collected in a non-fasting
state. Although it is true that triglyceride levels are
greatly affected by fasting state (and total cholesterol is
affected to a lesser extent), these numbers should have
been reported if only to indicate whether or not there
was a difference in non-fasting state from baseline to
week 12. Serum HDL cholesterol levels increased sig-
nificantly by 18 % (P = 0.038) in subjects taking the 40
mg dose; HDL levels for those taking 160 mg were not
different from the placebo group. These data, although
intriguing, are not possible to evaluate without the total
cholesterol levels. The ratio of HDL to total cholesterol
is important; if the increase in HDL is due to an increase
in total cholesterol, this may not be a benefit. There is a
comment that “Two patients were subsequently with-
drawn from the 160-mg group because of intervention
by their general practitioners.” No information is offered
as to whether this was due to adverse effects. 

The abstract (often the only part of a publication to be
read) editorializes in the conclusion. The results section
of the abstract states the facts: No significant difference
in hot flashes or Greene Score, or anything else was
measured. It states, “A statistically significant increase
in high-density lipoprotein...occurred in the 40 mg
group” without noting that there was no increase in the
higher-dose group, and that this was a post hoc analysis.
However, the authors postulate in the conclusion that
“...a large placebo response and inadvertent use of
dietary isoflavones in the placebo group may have
obscured a significant change in flushing frequency. Pre-
vious uncontrolled studies claiming a beneficial effect of
foods with a high isoflavone content on menopausal
symptoms may have been confounded by a large place-
bo response.” But in other studies of hot flashes, large
placebo effects of 30-60% are common and this study is
thus consistent with others. Placebo-controlled trials are
done for the express purpose of separating placebo
effect from treatment effect. It also ignores the fact that
there have been several controlled studies showing at
least some beneficial effect of soy and other high-
isoflavone foods on hot flashes.5-7

The number of subjects in the reported studies have
been few, so we await results of ongoing or future trials
with a larger number of subjects, particularly to follow
up on the intriguing but inconclusive HDL data.

Possible Adverse Effects
There are several areas where caution and vigilance

are advised until additional data are collected. It has
been documented that while clovers may be eaten by
grazing animals, they can be associated with significant
toxicity. White clover (T. repens) contains a cyanogenic

glycoside, and is the species most commonly associated
with poisonings.8 Subterranean clover (T. subterra-
neum), like red clover, contains large amounts of phy-
toestrogens, and its consumption by sheep in Australia
in the 1940s resulted in “clover disease”: Infertility,
abnormal lactation, dystocia, and prolapsed uterus were
attributed to the estrogenic effects.8 Whether this effect
is specific to the animal species, the clover species, or
both remains to be determined. Thus, long-term studies
should be done to ensure that endometrial stimulation
does not occur. 

Breast cancer cell stimulation is also a concern.
Breast cancer cell line studies would also be helpful; in
one bioactivity assay, red clover was one of the top 5%
of 150 herbs tested in an assay for both estradiol and
progesterone binding.9

Finally, caution is warranted, as none of the published
papers mentions coumarins, and blood clotting tests are
absent from all reported clinical trials. It is known that
coumarins are present in clover. The action of microor-
ganisms on sweet clover (Melilotus alba) produces
dicoumarol, a potent anticoagulant from which warfarin
anticoagulants were originally derived.10 It remains to be
determined whether this would be a concern for those
taking the specific clover products and dosages used in
the research studies. It is, therefore, important that
PT/PTT tests be performed in subjects enrolled in clini-
cal trials of red clover extracts to assess if this herb
increases the risk of bleeding.

Summary of Data to Date
The two studies on menopausal hot flashes published

in peer-reviewed journals have not demonstrated a
reduction in hot flashes. The negative results of the two
small published studies do not support the claim that red
clover is an effective treatment for menopausal symp-
toms, and important safety questions remain. Additional
studies are necessary to further elucidate these issues.

Funding of Reviewed Studies
The two reported red clover studies were supported

by grants from Novogen Ltd. ❖
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Quality of Herbal Products
By Tieraona Low Dog, MD

PRACTITIONERS AND CONSUMERS ARE UNCERTAIN ABOUT

which criteria to use in comparing the quality of dif-
ferent herbal products. The few people who really know
which criteria to apply are those who are actively
involved in product manufacture and often provide
information that is “biased” in favor of their own proce-
dures. This makes objective comparison for the herbal
practitioner very difficult: It often becomes a case of
“Whom do I believe?” The following questions should
be considered when discussing the quality of herbs: 

Have we been sold the correct species?
To answer any of these questions, a certificate of

analysis is required. Any certificate must name the plant
species and then justify the accurate naming of the
species with the following information: microscopic
appearance, odor, taste, microanalysis (including thin
layer chromatography), and knowledge of the collection
location.

Is the herb clean?
Testing an herb’s cleanliness will give an overall pic-

ture of purity and quality, and will provide information
regarding soil contamination and contamination from
other organic sources, including the less desirable parts
of the same plant. This is most commonly done by test-
ing for the total ash and acid insoluble ash content.

Is the sample pure? Do we have the correct part of
the plant? Is there any contamination?

Macroscopic and microscopic tests give a good indi-
cation as to the sample’s purity. One can usually see
overt contamination from other plant material and from
the less desirable part of the same plant. A small level of
contamination with non-specific organic matter (less
than 2%) is allowable. 

Has the plant been harvested at the correct time? 
For example, roots should be collected in the autumn

or early spring when sugars, nutrients, etc. have descend-
ed back into or not started to rise from the root. The test
which most closely correlates to this question determines
the water soluble extractive content of the herb.

Has the company used sound extraction techniques
to obtain the full range of active constituents? 

Herbal products should be standardized to ensure that
they are high quality and contain a consistent level of the
therapeutically active plant constituent. (See Alternative
Therapies in Women’s Health, July 1999, pp. 57-59.)

Have any known markers been assayed?
In a significant number of cases, it is desirable to

know the levels of certain active constituents—the
tropane or berberine alkaloids for example. This allows
us to achieve safe therapeutic doses and avoid potential
problems of toxicity.

Has the herb been sufficiently dried and well pre-
pared?

Appearances can be deceiving. A dried herb should
contain a total yeast and mold count of less than 100
organisms/g. Figures of 10,000 organisms/g are com-
monplace, and this often correlates with a high moisture
content.

Is the herb organic, collected in the wild, or com-
mercially cultivated? 

Clearly we should avoid commercially cultivated prod-
ucts where spraying has been employed. However, there
is no available evidence to suggest that one technique reg-
ularly yields products with lower pesticide residues than
another since contamination is possible on any crop or
wild area due to water- or wind-borne pollution.

Has a microbiological assay been performed?
Microbiological assays are becoming more and more

important as legislation worldwide tightens with regard
to herbal remedies. Limits that have already been set in
Europe include total viable count, total number of live
microorganisms, total yeast and molds, coliform count,
E. coli, and Salmonella.
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Have pesticide residues been checked?
For the most part, pesticide analyses are not routinely

undertaken except in those cases where specific prob-
lems are known to exist. Isolated problems do occur,
however, and these tend to be country specific. With the
gradual increase in medicinal herb cultivation it will be
interesting to see if this potential problem worsens.

Do I trust the information and documentation (if
any) provided?

Different individuals place emphasis on different
areas. For some, it may be more important that an herb
is organic rather than tested by a specific active assay,
while for others precisely the opposite is true. Unfortu-
nately, to find both is a rarity. ❖

Tinctures, Liquid Extracts, and
Variations
By Tieraona Low Dog, MD

Confusion exists regarding when a liquid herbal
preparation should be referred to as a tincture

and when it should be classified as a liquid (fluid)
extract. Most liquid herbal preparations are described
in terms of their herb:menstruum ratio. Menstruum
is the solvent. The ratio is followed by a percentage fig-
ure that denotes the product’s alcohol content. Hence,
a specification of 1:5 45% tells us that 1 kg of herb has
been extracted in 5 L of a 45% alcohol solution.

A tincture is a liquid herbal preparation in which
the solvent system is an alcohol/water mixture and the
volume of menstruum exceeds the weight of herb
extracted in it. Hence, a tincture may carry a 1:10, 1:5,
1:3, or 1:2 specification; in fact, any specification is pos-
sible provided that the number defining the solvent is
greater than the number denoting the solute. A subset
of tinctures within the British Pharmacopoeia and the
British Pharmaceutical Codex is “tincture forte,” mean-
ing strong tincture. This is applied to tinctures of a 1:3
or 1:2 herb to menstruum ratio. 

A liquid (fluid) extract is a liquid herbal prepara-
tion extracted in a water/alcohol mixture whose
herb:menstruum ratio is equal to or exceeds 1:1.
Beyond 3:1, herb extracts become thick and sticky
because of the high solids content and thus are arbitrar-
ily classified as soft extracts. The 1:1 ratio is the point at
which a product becomes a liquid extract rather than a
tincture. This definition holds true in the British Phar-
macopoeia, European Pharmacopoeia, Deutches
Azneibuch, Deutscher Arzneimittel-Codex, U.S. Phar-
macopoeia, and all major pharmacopoeia books. 

Both tinctures and liquid extracts can vary signifi-
cantly in their quoted specification, so all things being
equal, a 1:5 tincture is likely to be twice as strong as a
1:10 tincture, and a 1:2 tincture two-and-a-half times
stronger than a 1:5. It is interesting to note that the
lower the number within the ratio, the greater the dif-

ference in the amount of herb used in the extract.
The British Pharmacopoeia endorses, but does not

limit to, two methods of producing a tincture—one
that uses maceration and one that uses percolation.

Maceration is the addition of a known quantity and
strength of solvent to a known weight of solute (the
herb). The herb is cut or ground to the particle size
required (typically 105 mm) and then mixed with the
menstruum. The mixture sits for approximately two
weeks and is then pressed, filtered, and bottled. The
“spent” herb, known as the “mare,” may then be used
as excellent compost.

Percolation occurs by moistening coarsely ground
dried herb with menstruum, packing a percolator with
the moistened herb, covering the solvent, and slowly
dripping the tincture. Percolations are ready within one
to three days.

Both extraction techniques adequately take plant
actives into solution. When producing a 1:5 tincture,
the percolation method provides a total extraction of
the herb. It takes 5:1 solvent to solute ratio to achieve
this. Many individuals and companies make up the vol-
ume to create a genuine 1:5 extract by adding more sol-
vent at the end, thereby negating the volume of solvent
left within the percolator. 

This is not general practice with macerated prod-
ucts. Although total extraction is not achieved, i.e.,
some actives are retained within the mare, the volume
is then not adjusted so the overall strength should be
similar. As one produces stronger and stronger tinc-
tures, i.e., solvent to solute ratio decreases, maceration
becomes the preferred method since total extraction
is not achieved by percolation in this situation. 

We do not advocate repercolation, which through
the use of heat and vacuum destroys or alters many
plant actives. The 1:5 percolation method is the most
accurate. However, since what you get in a tincture
depends upon what was available from the raw material,
it becomes clear that stating ratios alone is not sufficient
to give an accurate representation of the tincture’s true
strength. A total dissolved solids figure is much more
useful, as is an assay of any known specific markers.   ■
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Do Dietary Omega-3 Fatty
Acids Affect Coronary 
Disease as Measured by
Angiography? 
A b s t r a c t  &  C o m m e n t a r y

Source: von Schacky C, et al. The effect of dietary omega-3
fatty acids on coronary atherosclerosis. Ann Intern Med
1999;130:554-562.

Objective: To determine the effect of dietary intake
of omega-3 fatty acids on the course of coronary artery
atherosclerosis in humans.

Subjects: Two hundred twenty-three patients hospi-
talized for diagnostic coronary angiography at the Uni-
versity of Munich between 1992 and 1994 were ran-
domized to receive fish oil capsules or a placebo.
Patients were stratified by current lipid-lowering thera-
py, whether PTCA was done less than six months prior
to randomization, and the presence of two or more car-
diovascular risk factors (LDL greater than 150 mg/dL,
current smoking, history of myocardial infarction in a
first-degree relative younger than 60 years of age, and
hypertension). 

Methods: One hundred eleven patients were given
daily placebo capsules containing 1 g of a fatty acid
mixture reflecting the fatty acid composition of the aver-
age European diet. One hundred twelve patients were
given capsules of fish oil high in omega-3 fatty acids.
Recommended dosage was six capsules per day for the
first three months, followed by three capsules a day for
the next 21 months. Coronary angiography was per-
formed prior to the treatment protocol and again after
two years. The subjects were evaluated at months 1, 6,
12, and 18. Eighty in the placebo and 82 in the treatment
group finished the study. Angiograms were reviewed
simultaneously by a panel of three invasive cardiologists
who were blinded to patient assignment and temporal
order of films. A fourth blinded moderator documented
the results of the panel. Additional analysis also utilized
quantitative coronary angiography. Compliance was
measured by questioning pill counts and analysis of ery-
throcyte phospholipid fatty acid composition (reflecting
dietary fatty acid composition). 

Results: Of the 80 patients in the placebo group with
before and after angiograms, 35 showed changes in global
scores; of 82 fish oil recipients with before and after

angiograms, 35 showed changes in global scores. In an
extended post hoc analysis of fewer patients and more
coronary artery segments, only compliant patients with
angiographic changes were included, and vessels with seg-
ments treated by PTCA were analyzed by the panel (the
actual segments treated with PTCA were not analyzed).
Of 48 pairs of films in the placebo group, 36 coronary
artery segments showed mild progression, five showed
moderate progression, and seven showed mild regression.
Of 55 pairs of films in the fish oil group, 35 showed mild
progression, four showed moderate progression, 14
showed mild regression, and two showed moderate regres-
sion (P = 0.041 for comparison between groups). 

Quantitative angiography showed no significant dif-
ferences in mean loss of minimal luminal diameter per
patient. There was not a statistically significant differ-
ence between groups in the incidence of myocardial
infarction and stroke. The authors conclude that dietary
intake of omega-3 fatty acids modestly mitigates the
course of coronary atherosclerosis in humans.

Funding: In part by the Bundesministerium fur
Forschung und Technologic, Germany, through
Gesellschaft fur Strahlenforschung (GSF. 07ERG03)
and Deutsche Forschungsanstalt fur Luft-und Raum-
fahry (DLR. 01 EA 9501/7); Wilhelm Sander-Stuftung
(93.032); Fundacion Federico; and the Deutsche
Forschungsgemeinschaft (Scha 398). Pronova, A.S.
Lysader, Norway provided the capsules and funds for
monitoring. 

■■ COMMENTS BY WILLIAM BENDA, MD

Von Schacky et al have created a thorough, well-
designed study to examine the benefit of dietary omega-
3 fatty acids in heart health. If only life were as simple
as their methodology.

Let’s begin by examining what works well in this
study. The subjects were well chosen and the stratifica-
tion variables well deliberated. The composition of both
the placebo and the fish oil is thoroughly delineated. The
blinding of the expert panel (and moderator) to all
aspects of the results including the temporal order of
films strives for thorough impartiality, and an appropri-
ate statistical method for ordinal data was used. Exami-
nation of compliance to include erythrocyte phospho-
lipid composition reveals extraordinary attention to an
often-overlooked aspect of clinical studies, although a
run-in period would make an even stronger case for
compliance (which did not differ between groups). The
funding source does not appear to represent a conflict of
interest. The conclusions of the authors are modest to
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allow the results to be viewed with clarity by the general
practitioner.

One significant question arises when we relate this
controlled clinical trial to uncontrolled clinical practice.
If we are investigating a supplement that is also present
in commonly ingested foods, where are the dietary data?
Most trials of this sort include information on the sub-
jects’ nutritional history. The authors indirectly compare
their trial to the Diet and Reinfarction Trial (DART), a
larger trial of 2,033 men that showed a 29% reduction in
overall mortality in survivors of a first myocardial
infarction who consume actual fish rich in omega-3 fatty
acids.1 The DART study looked at reduction in fat
intake, an increase in the ratio of polyunsaturated to sat-
urated fat, an increase in fatty fish intake, and an
increase in cereal fiber. Only the fish intake was associ-
ated with reduction in mortality. Detailed dietary ques-
tionnaires were administered, the subjects received regu-
lar visits and telephone calls from dietitians, and smok-
ing cessation was strongly encouraged. The GISSI-Pre-
venzione trial showed significant decrease in death,
myocardial infarction, and stroke in 11,324 patients ran-
domly assigned to omega-3 fatty acids, vitamin E, both,
or neither (omega-3 fatty acids, but not vitamin E, signif-
icantly lowered risk).2 Food-frequency questionnaires
were administered at months 0, 6, 12, 18, 30, and 42.

In the von Schacky trial overweight patients were
“advised to restrict caloric intake,” and all patients were
“advised to avoid eating cholesterol-rich foods; no other
dietary advice was given.” The authors did follow the
patients’ LDL/HDL/triglyceride levels, which may
serve as surrogate markers for fat intake. Even in studies
where diet is controlled as rigidly as possible, interfer-
ence from variety in the patients’ intake occurs; in this
trial such problems are not even addressed. It is risky to
accept the conclusions in light of potential confounders.
If the study were to be replicated it may be wise to
incorporate thorough dietary investigation. It would also
be a good idea to make the trial longer in duration. The
von Schacky trial was two years shorter than the GISSI-
Prevenzione trial; 18 months may be too brief to see dra-
matic results.

Let us also consider a philosophical point that goes
beyond the intent of this study: The data collection fol-
lows the conventional path of examining patients after a
disease is fully established. The test subjects are, as
usual, sick but not too sick, and may represent only a
small segment of the population for which fish or fish
oil may be of use. Omega-3 fatty acids have wide-rang-
ing anti-inflammatory effects (and atherosclerosis is

considered an inflammatory event) that are not reflected
in laboratory measurements of serum lipids. Perhaps the
greatest benefit of dietary supplementation with omega-
3 fatty acids is in prevention of atherosclerosis; not sim-
ply as an addition to the diet, but as a synergistic part of
changes in nutrition, exercise, and lifestyle stressors. ❖

Dr. Benda is a Fellow in the Program in Integrative Med-
icine at the University of Arizona in Tucson, AZ.
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CME Questions

6. Two recent clinical trials found that red clover extract had no
significant effect on hot flashes.

a. True

b. False

7. There is often a marked placebo response in hot flash trials.

a. True

b. False

8. Clover disease in sheep caused:

a. gastrointestinal hemorrhage.

b. birth defects.

c. reproductive tract abnormalities.

d. All of the above.

e. None of the above.

9. A recent study found that soy intake affected hormone levels in
oral contraceptive users.

a. True

b. False

10. Which of the following  has a higher ratio of herbs to solvent in
its preparation?

a. Fluid extract

b. Tincture
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Short vs. Long Stints
of Exercise 
Source: Jakicic JM, et al. Effects of inter-
mittent exercise and use of home exercise
equipment on adherence, weight loss, and
fitness and overweight women. JAMA
1999;282:1554-1560.

Design and Setting: Eighteen month-
long randomized three-armed trial.

Subjects: 148 sedentary, overweight
women 25-45 years old enrolled in the
university-based weight control program.

Treatment: One of the following: long-
bout exercise (LB) (five days a week,
starting at 20 minutes per day and work-
ing up to 40 minutes per day in one ses-
sion); multiple short-bout exercise (SB)
(five days a week starting with 20 min-
utes a day and working up to 40 minutes
per day in multiple 10-minute bouts); or
multiple short-bout exercise with home
exercise equipment (SBEQ) (identical to
the SB group except for the provision of
a motorized treadmill to use at home).

Outcome Measures: Body weight,
body composition, cardiorespiratory fit-
ness, and exercise adherence.

Results: Mean weight loss was signifi-
cantly greater in subjects in the SBEQ
group compared with subjects in the SB
group. Mean weight loss for subjects in
the LB group was similar to subjects in
the other two groups. All groups showed
increased cardiovascular fitness, with no
significant differences between groups.
Subjects in the SBEQ group maintained
a higher level of exercise than subjects in
either of the other two groups. Those
exercising more than 200 minutes week-
ly lost significantly more weight than
those who spent less time exercising.

Funding: FIRST award to Dr Jakicic
(HL56127) and grant DK46204 to sup-
port the obesity/nutrition research center
at the University of Pittsburgh.

Comments: This study found that in

overweight women, short bouts of exer-
cise were as beneficial as long bouts of
exercise for cardiorespiratory fitness and
weight loss. Ten minutes of exercising at
a time may be less daunting than 40 min-
utes at a time; I would think that for oth-
ers scheduling four separate times a day
to exercise would simply be annoying.
But it’s great to have options to present
to our patients. It’s very interesting that
the availability of a home treadmill
enhanced long-term adherence in this
population. ❖

No Interaction
Between Soy and
Oral Contraceptives

Source: Martini MC, et al. Effects of soy
intake on sex hormone metabolism in pre-
menopausal women. Nutr Cancer 1999;
34:133-139.

Design and Setting: Randomized, con-
trolled, crossover study for four men-
strual cycles.

Subjects: Forty premenopausal, free liv-
ing women aged 18 to 40 years recruited
from the University of Minnesota com-
munity. Twenty subjects were using oral
contraceptives (OC). Thirty-six women
were included in the final analysis.

Treatment/Dose/Duration: Subjects
were randomized to control (10 fluid oz
of skim milk) or soy beverage (10 fluid
oz of skim milk plus 34 g Take Care pro-
viding 20 g protein and 38 mg total
isoflavones, including 13 mg daidzein
and 23 mg genistein) along with their
normal diet. Subjects were asked to
avoid soy products and flaxseed and to
maintain their usual exercise levels. Each
phase lasted two menstrual cycles.

Outcome Measures: Menstrual cycle
length, serum levels of estrone, estradiol,
sex hormone-binding globulin (SHBG),
DHEAS, prolactin, and progesterone;
urinary estrogen metabolites.

Results: Soy consumption did not result
in any significant differences in menstru-
al cycle length, serum estrone, estradiol,
SHBG, DHEAS, prolactin, or proges-
terone concentrations in either OC users
or non-users. No significant changes in
the ratio of the urinary estrogen metabo-
lites 2-hydroxyestrone to 16α-hydroxye-
strone were seen in either group; levels
of these urinary estrogen metabolites,
however, were significantly lower
among OC users compared to non-users.
Mean lengths of the follicular phase,
luteal phase, or overall cycle did not
change in non-OC users, and no anovu-
latory cycles occurred during the study.
Although cycle length was not affected
in OC users, three OC users reported
either breakthrough bleeding or slightly
delayed menses while they were taking
soy. Soy consumption contributed to
greater intake of protein, but did not sig-
nificantly affect dietary intake.

Funding: Sponsored by the Minnesota
soybean research and promotion council
and Minnesota agricultural experimental
station project 18-64. Protein Technolo-
gies International donated the soy drink. 

Comments: This is a very interesting
study that is the first phytoestrogen sup-
plementation study to include women
using oral contraceptives. Phytoestro-
gens are less than 1% as potent as estra-
diol, but the question has been raised
nonetheless of possible interactions with
estrogen-containing drugs. Although
studies have been mixed on whether
phytoestrogen supplementation in pre-
menopausal women affects menstrual
cycle length or hormone levels, more
recent studies have indicated little to no
effect. It must be kept in mind that this
study utilized soy protein, which has
been consumed as a food for thousands
of years. Phytoestrogens are not inter-
changeable; it is not clear whether red
clover or other phytoestrogen-containing
plants would have the same effect. ❖
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