
Exercise
and Depression
By Carmen Tamayo, MD

CAN A PRESCRIPTION FOR EXERCISE BE USED TO TREAT DEPRESSION?

The role of physical exercise in improving mental well-being
has been studied for more than 20 years. Research in this area has
increased considerably over the years, although many studies are
plagued with methodological shortcomings including small sample
size, lack of randomization, lack of a no-treatment group, short
study duration, and failure to take into account the natural history of
depression. Nevertheless, substantial evidence indicates that exer-
cise is associated with improvements in mental health.

Epidemiology of Depression
Depression is more common in women than in men. Recent epi-

demiological surveys in general populations of different countries
worldwide found lifetime prevalence rates of major depression
between 3.3% and 17%.1 Lifetime annual episode rates in women
worldwide are around 7%.2 Up to 15-20% of older adults have sig-
nificant depressive symptoms.3 In the United States, depression is a
common disorder with an estimated lifetime prevalence of 17%; as
many as 35% of individuals with major depressive disorder have a
chronic course.4

Although biochemical explanations are most widely accepted,
conflicting social roles and expectations, continued violence
against women and children, and the extreme differences in socio-
economic opportunities and conditions between men and women
are also cited as reasons for women’s higher rates of depression in
the United States.5

Exercise and Depression 
Several surveys note lower rates of depression among exercisers;

for example, a survey of 401 people ages 18-83 found a positive cor-
relation between exercise and psychological well-being in the gener-
al population (the greater the level of physical activity, the higher the
level of psychological well-being).6 Another survey of 97 regular 
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exercisers (> 5 hours weekly) and 259 non-regular exer-
cisers that examined the effects of regular, moderate
exercise on mood states and menstrual cycle symptoms
found that exercise was correlated with less negative
mood states and lower scores on a menstrual distress
questionnaire.7

Another observational study of 4,032 employees
from companies participating in a wellness program
reported that employees with good physical fitness
exhibited the lowest prevalence of psychological dis-
tress, followed by those with average level of fitness.
The unfit showed the highest prevalence of distress.8

The question of whether exercise lowers depression
rates or depression lowers exercise rates, however, can-
not be answered in observational studies.

Clinical Trials on Depression and Exercise
Controlled studies, however, indicate that exercise

may be a viable adjunct to (or even in some cases a
replacement for) antidepressant medication. A recent
study of 56 older patients suggests that exercise can treat
major depression as effectively as antidepressants
(although antidepressants were associated with a more
rapid therapeutic response).9 Patients were randomly
assigned to aerobic exercise, antidepressants, or both.
After 16 weeks of treatment, exercise was equally effec-

tive as medication. Patients in this study were healthy,
motivated, and tended to be highly educated, so it is
unclear whether results are generalizable to other
depressed individuals. In addition, no studies comparing
the combination of exercise and antidepressant medica-
tion against either on its own are available.10

Several other studies have compared exercise with
psychotherapy for depressed individuals and concluded
that both were equally efficacious.11 Some studies sug-
gest that the addition of exercise to counseling is more
effective in the treatment of depressive disorders than
counseling alone, but others conclude that the combina-
tion is no more effective than either alone. 

A study of 49 depressed volunteers examined sepa-
rate and combined effects of aerobic exercise and coun-
seling.12 Although aerobic exercise and counseling were
equally effective in improving depression, the combina-
tion was no more beneficial than either treatment alone. 

Two clinical trials have been conducted in a sample
of depressed patients (n = 124, mean age 35.5 years) to
determine the adjunctive effect of adding an aerobic
exercise program (three supervised sessions per week)
to usual treatment with psychotherapy or psychotropic
medication (57% of patients).13 In the first trial, after 12
weeks the aerobic exercise group had a superior out-
come compared with a control group in terms of trait
anxiety and a standard psychiatric interview. A second
trial was then conducted to compare aerobic exercise
with low-intensity exercise (relaxation, yoga, and
stretching exercises) to determine the effect of aerobic
fitness. Both groups showed improvement in depression
and there were no significant differences between the
groups. 

Another trial provides more support for the finding
that exercise does not have to be aerobic to have a bene-
ficial effect. A randomized, controlled trial of 99
depressed inpatients compared aerobic with non-aerobic
forms of exercise.14 Subjects were randomly assigned
either to aerobic (brisk walking and jogging) or non-
aerobic (strength training, flexibility, and relaxation)
physical training; in both conditions, subjects exercised
three times a week for a period of eight weeks. Depres-
sion scores in both groups were significantly reduced
during the study, and the reduction was not limited to
intensive aerobic forms of exercise.

An earlier, oft-quoted trial found running as effective
as psychotherapy. This 10-week trial in mildly
depressed patients (including 15 women) randomized 28
subjects aged 18-30 years to running or to 10 sessions of
time-limited or time-unlimited individual psychothera-
py.15 Ten patients received running treatment (running
leader met with patients 3-4 times/week for 1 hour for
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the first five weeks; twice during the 5th week and once
during the 7th and 8th week). Patients were encouraged
to run at least three times per week either with the leader
or on their own. There were two dropouts in the running
group and four dropouts in the psychotherapy groups.
Running treatment was as effective as both types of psy-
chotherapy in alleviating depressive symptoms. The
authors noted the possibility that the running coach was
an “effective” psychotherapist, and that the group inter-
action among those assigned to running may have been
more important than running itself. An additional criti-
cism is that statistical tests were not reported.

Another randomized, controlled 12-week trial of 74
depressed people compared running (two 45-minute ses-
sions weekly) to meditation-relaxation (two hours week-
ly) or group therapy (interpersonal and cognitive thera-
py).16 Measures of depression, general psychological
distress, and symptom change were taken. All groups
experienced significant decreases for the two measures
relevant to depression; improvements were also seen in
self-esteem, body image, and stress reduction. Benefits
persisted at nine months. 

One problem with the above trials is that they were all
treatment-controlled, and depression often remits over
time. The necessity of including a no-treatment group is
emphasized by a randomized, controlled 10-week trial
of 47 undergraduate women diagnosed with mild
depression that compared aerobic exercise (n = 16) to
relaxation training (n = 15) and no treatment (n = 16).17

Aerobic exercise training (one hour twice per week of
strenuous dancing, jogging, and running) and exercise
outside class were combined to achieve 30 “aerobic
points” per week. Relaxation training consisted of pro-
gressive muscle relaxation for 15-20 min/d, four days
per week. All groups, including the no-treatment group,
showed reliable and substantial reductions in their
depression that were independent of any specific treat-
ment. Interestingly, subjects in this study were not aware
that depression was being measured; the experiment was
presented as a stress management study. 

Exercise intensity and duration are also important
components of using physical activity therapeutically. A
recent study comparing continuous moderate (30 min/d)
vs. intermittent moderate (three 10-minute sessions
daily, each separated by two hours) physical activity
noted that continuous intensity was more effective in
improving mood symptoms than an intermittent regi-
men.18 Since many people with mental health disorders
may dislike a vigorous exercise regimen, recommending
a continuous moderate intensity program of 30 min/d,
three days per week may produce greater adherence and
success.11

Mood in Breast Cancer Survivors
Exercise has also been shown to improve depressive

symptoms in breast cancer survivors. A 10-week study
of 24 breast cancer survivors (mean age 48.9 years) ran-
domized subjects into exercise (EX), exercise plus
behavior modification (EX/BM), and control groups.19

EX and EX/BM groups exercised aerobically four days
per week. Assessments were made at baseline, at study
end, and 12 weeks later. Because there were no statisti-
cal differences between EX and EX/BM groups, these
data were combined. Women who exercised had signifi-
cantly less depression and anxiety (state and trait) over
time compared to controls. Self-esteem did not change
significantly. Subjects who received exercise recom-
mendations from their physicians exercised significantly
more than subjects who received no recommendation. 

Conclusion
Depressed patients often are sedentary. Increased

activity may have psychological as well as physical ben-
efits and is a strong argument for integrating physical fit-
ness training into comprehensive treatment programs for
depression. Physical exercise may be useful and appears
to be as effective as psychotherapy for the treatment of
mild-to-moderate unipolar depression. Aerobic and
anaerobic forms of exercise are equally effective in con-
trolling depression, and no change in fitness level need
occur for psychological benefits to accrue. An exercise
training program should be considered as an alternative
or adjunctive treatment for mild depression. Exercise
programs may be more cost-effective than psychothera-
py or drug treatments, but there is need for expert
administration and monitoring of individualized pro-
grams and for cost-effectiveness comparisons in this
area. More research is needed to determine the effect of
exercise in specific populations such as people with dis-
abilities, adolescents, and older adults because studies
with these populations have been limited. Additional
large well-controlled studies are needed to clarify the
mental health benefits of exercise and to explain the
underlying mechanisms.   ❖

Dr. Tamayo is Director, Division of Complementary and
Alternative Medicine, Foresight Links Corp. in London,
ON.
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Beans to Soy
By James A. Duke, PhD

IT IS IRONIC THAT SOYBEANS (GLYCINE MAX), WHICH HAVE

one of the highest fat content of edible legume seeds,
are now FDA-approved for alleviating or preventing
high cholesterol. Based on studies showing that 25 g/d
of soy protein lowered cholesterol, in the Fall of 1999
FDA ruled that foods containing 6.25 g/serving or more
of soy protein are eligible to bear a health claim stating
that soy protein, as part of a diet low in saturated fat and
cholesterol, may reduce the risk of coronary heart dis-
ease. Since soy contains a fat to protein ratio about 10
times higher than most other beans, it would not be sur-
prising if other beans, with much lower fat:protein
ratios, would be as good—or better—for hypercholes-
terolemia. 

The FDA ruling approved soy protein, not the whole
bean, as heart healthy. Sources of soy protein identified
in the proposed rule included foods composed of or
derived from whole soybeans and foods that contain
processed soy protein ingredients, including isolated soy
protein, soy protein concentrate, soy flour, texturized
soy protein, or texturized vegetable protein. 

Soy protein does reduce certain risk factors for car-
diovascular disease, including total cholesterol, LDL
cholesterol, and triglycerides.1 But does soy have any
advantage over other beans? There is little reason to
think so; soy is unique neither in protein composition
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nor isoflavone concentration. In fact, one comment
received by the FDA noted that soy protein’s hypocho-
lesterolemic effects may be due in part to its amino acid
composition, (specifically its high arginine and low
methionine content), and that other vegetable proteins,
such as pea proteins, have a similar amino acid profile.
FDA’s response noted that it had not reviewed any data
on the hypocholesterolemic effects of other vegetable
proteins, and it is true that virtually all prospective stud-
ies have examined only soy protein. 

It is not clear what components in soy are beneficial
in terms of reducing cardiovascular risk factors, but soy
isoflavones (the phytoestrogens thought to be responsi-
ble for the beneficial effect of soy on hot flashes) may be
the active component. (FDA decided not to restrict the
claim to products having particular levels of
isoflavones). The primary isoflavones in soy are genis-
tein and daidzein. If these isoflavones are the most active
compounds, many other legumes are better sources of

genistein and daidzein than soy. Kaufman et al found
that Anasazi, brown, black, navy, pinto, and turtle beans
(all Phaseolus vulgaris) contain about as much as or
more genistein than the soybean.2 (See Table 1 for
isoflavone content of various legumes.)

Want fat with your isoflavones? Go with the soybean.
Interestingly, FDA actually exempted foods made from
whole soybeans with no added fat from the low-fat
requirement. When considering fat:protein ratios, the
Phaseolus beans are better sources of estrogenic
isoflavones. Calculated on a Zero Moisture Basis, the
fat:protein ratio/100 g of Phaseolus is roughly 1:25; the
fat:protein ratio of soybeans is 15:35. (See Tables 2 and
3.) Once the water of the field soy is excluded, soy con-
tains 15 times more fat and a little bit more protein than
Phaseolus, without supplying much more isoflavones. If
you are trying to avoid carbohydrates, soy looks better
than Phaseolus; soy contains only about 40% carbohy-
drates, while Phaseolus contains closer to 70%.3

To get the 6.25 g soy protein the FDA requires for the
health claim, you’d need only about 17.5 g dry soybean,
giving you almost 3 g fat and less than 1 mg genistein.
To get 6.25 g Phaseolus protein, you’d need 25 g dry
bean, giving you only 0.25 g fat and 0.25-1 mg
isoflavone. There is a difference among soy products.
Fresh or dried soybeans, as well as the so-called “per
nut” or “soy nut” (soybean toasted like a peanut), and
products made from whole beans are high in fat. How-
ever, many processed soy products have had the oil
extracted so that it can be sold separately.

Dried peanuts are 33.6-50.3% fat,3 including about
31.4% polyunsaturated fatty acids (PUFA) and about
13.6% saturated fat.4 Most beans are 1% fat, while the
amount in soy is 18-20% (15% saturated, 23% monosat-
urated, 58% PUFA—of which 51% is linoleic and 7% is
alpha-linolenic).5 It bears noting that not all fats are
equal, and some appear to be beneficial. Alpha-linolenic
acid (7%) is an omega-3 fatty acid that appears to have
favorable effects on platelet reactivity. Linoleic acid has
effects on lipid peroxidation, platelet aggregation, and
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Table 2

Protein, fat, and genistein content

Protein Fat Genistein

g/100 g g/100 g mg/100g

Bean (Phaseolus) 25 1 2-4.5

Soybean (Glycine) 35 15 2.5

Source: Duke JA, Atchley AA. Handbook of Proximate Analysis

Tables of Higher Plants. Boca Raton, FL: CRC Press, Inc.; 1986.

Table 1

Isoflavone content of legumes

Genistein
(ppm Zero Daidzein

Sample Moisture Basis) (ppm)

Black dot 1528.0 539.7
(Psoralea corylifolia)

Kudzu root 316.9 949.8

Yellow split pea 45.8 0.4

Black turtle beans 45.1 0.4

Baby lima beans 40.1 0.4

Large lima beans 34.4 0.3

Anasazi beans 29.8 6.5

Red kidney beans 29.3 2.7

Red lentils 25.0 5.2

Soybeans 24.1 37.6

Black-eyed peas 23.3 0.3

Pinto beans 22.3 23.2

Mung beans 21.8 0.3

Adzuki beans 21.2 4.6

Faba beans 19.9 5.0

Great northern beans 17.7 7.2

Adapted from: Kaufman,PB , et al. A comparative survey of

leguminous plants as sources of the isoflavones genistein and

daidzein: Implications for human nutrition and health. J Altern

Compl Med 1997;3:7-12.



eicosanoid synthesis, but it is not clear whether these
effects are beneficial or deleterious. Saturated fat should
clearly be avoided. 

Except for the soy and the peanut in Table 3, legumes
tend to cluster in the neighborhood of 25 g of protein per
gram of fat. Want to avoid fat in your beans? Avoid
peanut and soy. That’s why we have soy oil and not
black bean oil.   ❖

Dr. Duke is a Senior Science Advisor for Nature’s Herbs
in American Fork, UT, and Allherb.com in Laurel, MD.
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CME Questions

20. In studies of depression, the most effective exercise was:

a. aerobic.

b. low-intensity (relaxation, yoga, stretching exercises).

c. both aerobic and low-intensity.

21. Soybeans are the only bean that contains the isoflavone 
genistein.

a. True

b. False

22. Which of the following sets of legumes is highest in fat?

a. Soybeans and mung beans

b. Soybeans and peanuts

c. Peanuts and lima beans

d. Peanuts and peas

23. The majority of studies show that exercise:

a. decreases breast cancer risk.

b. increases breast cancer risk.

c. has no effect on breast cancer risk.

24. A recent study found that phytoestrogen supplementation in
breast cancer survivors was effective in reducing hot flashes.

a. True

b. False

25. In women, increased levels of endogenous DHEA have been
associated with:

a. increased cardiovascular risk.

b. decreased cardiovascular risk.

c. neither increased nor decreased cardiovascular risk.
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Table 3

Protein:fat ratios of beans

Rounded 
P:Fat Ratio

Where (g/100 g Zero
Bean Consumed Moisture Basis)

Cow pea IndoAfrican 25:1
(Vigna unguiculata) originally

English pea Middle Eastern 25:1
(Pisum sativum) origin

Faba bean Mainly 30:2
(Vicia faba) Mediterranean

Kidney bean Latin American 25:1
(Phaseolus vulgaris) originally

Lentil Middle Eastern 25:1
(Lens culinarus) origin

Lima bean Latin American 25:1
(Phaseolus lunatus) originally

Mung bean Asian 25:1.5
(Phaseolus aureus) originally

Peanut American 25:40
(Arachis hypogaea) originally

Soybean Once strictly 35:15
(Glycine max) Asian

Source:  Duke JA, Atchley AA. Handbook of Proximate

Analysis Tables of Higher Plants. Boca Raton, FL: CRC Press,

Inc.; 1986.



Exercise and Breast
Cancer Risk

Source: Verloop J, et al. Physical activity
and breast cancer risk in women aged 20-54
years. J Natl Cancer Inst 2000;92:128-135.

Design/Setting/Subjects: Data from a
population-based, case-control study
included 918 cases (aged 20-54) and
918 age-matched controls. Eighty-nine
percent of cases and 89.5% of controls
were premenopausal.

Outcome Measures: Associations be-
tween breast cancer risk and physical
activity at ages 10-12; ages 13-15; life-
time recreational activity; and title of
longest held job.

Results: Women who had ever engaged
in recreational physical activity had a
reduced risk of breast cancer compared
with inactive women (odds ratio [OR] =
0.70, 95% confidence interval [CI] =
0.56-0.88). Recreational activity before
age 20 years, recreational activity with-
in the five years prior to diagnosis, and
recreational activity in the intermediate
period were all associated with
decreased risk, but no time period was
superior to any other time period. Com-
pared to inactive women, active women
whose occupation involved ≤ 80%
sedentary activities had a 39% reduction
in the risk of breast cancer (OR = 0.58,
95%, CI = 0.38-0.90). No further
decrease in risk was seen with long
duration of physical activity or high fre-
quency or intensity of activity during
the active period.

Funding: Dutch Cancer Society and
Praeventiefonds.

Comment: Exercise appears to be asso-
ciated with decreased breast cancer risk.
It’s probably not too late to start now,
although in this study only 10% of all
active women started recreational activ-
ity after 30, so it could not be deter-

mined whether reduction in breast can-
cer risk was associated with recreational
activity started “later in adult life”—30
is later in adult life? (I’m showing my
age here....) 

The majority of previous studies exam-
ining the effect of recreational physical
activity on breast cancer risk in pre-
menopausal women have found that
exercise decreases risk; studies are
mixed on whether physical activity
around the age of menarche is protec-
tive later in life. (Vigorously exercising
preteens may have lower body fat,
which theoretically could delay menar-
che—and later menarche is associated
with a decreased risk of breast cancer.)

Still, I’m taking this current study as
good news; personally, I’m never happy
with studies that find out that something
you did or did not do as a teenager
affects your health prospects as an elder.
Also, parents of teenagers have enough
to worry about without fearing that if
they don’t chase their kids off the couch
and onto the running track, they’re
missing the window of opportunity to
protect them against breast cancer. Hav-
ing said that, however, most women
who are exercising as adults exercised
earlier in life, so by example, encourage
your kids to exercise.   ❖

Soy and Hot Flashes
in Breast Cancer 
Survivors

Source: Quella SK, et al. Evaluation of soy
phytoestrogens for the treatment of hot
flashes in breast cancer survivors: A North
Central cancer treatment group trial. J Clin
Oncol 2000;18:1068-1074.

Design and Setting: Randomized, dou-
ble-blind, placebo-controlled crossover
trial lasting nine weeks (one week base-
line, then four weeks of either treatment
or placebo, after which patients were
crossed over to the other arm).

Subjects: One hundred seventy-seven
women with a history of breast cancer,
currently without evidence of disease,
who had at least 14 hot flashes per
week. Subjects were stratified by age 
(< 40 years, n = 68; ≥ 50 years, n = 132)
and current tamoxifen or raloxifene use
(156 women were currently using
tamoxifen).

Treatment: Soy tablets (each 600 mg
tablet contained 50 mg of soy
isoflavones: 40-45% genistein, 40-45%
daidzein, and 10-20% glycitein).

Dose/Route/Duration: One soy tablet
PO tid (total intake of isoflavones was
150 mg/d).

Outcome Measures: Hot flash fre-
quency and intensity and any side
effects (diarrhea, nausea, vomiting,
excess bloating/gas) assessed by diary.

Results: One hundred forty-nine
patients completed the study. Percent-
ages of patients reporting reductions in
hot flash scores were similar between
the two groups; the percentage of
patients reporting a 50% reduction in
hot flash frequency was significantly
higher in the group taking placebo
(36%) than in the group receiving soy
(24%). Patients did not prefer soy over
placebo. There were no significant dif-
ferences between the two groups
regarding gastrointestinal symptoms.

Funding: Public health service grants
from the National Cancer Institute.
Pharmavite (Mission Hills, CA) provid-
ed the phytoestrogen tablets and place-
bos.

Comments: This is the first study to my
knowledge that has tested phytoestro-
gen supplementation in women taking
selective estrogen receptor modulators
(SERMs). Although it is stated in the
study design that women were stratified
by current tamoxifen or raloxifene use
(yes vs. no), it is unclear whether any
patients were actually taking raloxifene
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(in the table of baseline data, only
tamoxifen is mentioned). It is not clear
whether the product tested is a marketed
product; also, the product was not tested
to verify isoflavone content. 

It would have been interesting to see
whether results differed in premeno-
pausal and postmenopausal women and
by SERM intake. This trial differs from
almost all clinical trials of phytoestro-
gen supplementation for hot flashes in
that other trials utilized dietary supple-
mentation instead of pills. However,
isoflavones are phytoestrogens and are
thought to be the active component in
reducing hot flashes, so one would
expect isoflavone pills to be active. This
is a very interesting study showing that
isoflavone supplementation does not
appear to help hot flashes in breast can-
cer survivors (at least in women taking
tamoxifen). Hot flashes can be a very
uncomfortable side effect of breast can-
cer treatment, and physicians who see
breast cancer patients are often asked
whether phytoestrogen supplementation
would help these symptoms. The
answer, at least for pills, appears to be
no.   ❖

DHEA Levels and
Cardiovascular Risk
Factors in Women

Source: Johannes CB, et al. Relation of de-
hydroepiandrosterone and dehydroepiandro-
sterone sulfate with cardiovascular disease
risk factors in women: Longitudinal results
from the Massachusetts Women’s Health
Study. J Clin Epidemiol 1999;52:95-103.

Design and Setting: A longitudinal

study of serum DHEA and DHEAS and
cardiovascular disease risk factors in a
substudy of the Massachusetts Women’s
Health Study.

Subjects: The Massachusetts Women’s
Health Study is a random, population-
based mailed questionnaire survey of
8,050 middle-aged women. This partic-
ular substudy was limited to 236 pre-
dominantly Caucasian women who in
1986-1987 were 50-60 years old (mean
age 52.7 years) and who had an intact
uterus and at least one ovary, with no
more than 11 consecutive months of
amenorrhea. Each underwent an in-
home interview, blood draw, and blood
pressure measurement, and then were
followed with six more visits (1 year
apart except for a three-year gap
between visits 3 and 4). Data from HRT
users were truncated at the follow-up
during which the use was reported. 

Outcome Measures: Systolic and dias-
tolic blood pressure, total cholesterol,
HDL-cholesterol, apolipoprotein A-1,
and apolipoprotein B.

Results: DHEA levels were inversely
related to age and positively related to
smoking, alcohol use, estrone, and
estradiol levels. Multiple regression
models for DHEA and each of the car-
diovascular disease risk factors found a
positive association with systolic (P =
0.003) and diastolic (P = 0.001) blood
pressure and a strong inverse relation-
ship between level of DHEAS and
apolipoprotein A-1 (P = 0.002).

Funding: National Heart, Lung, and
Blood Institute (HL-50482) and the
National Institute on Aging (AG-04673). 

Comment: DHEA is available over-
the-counter and is promoted as an anti-

aging supplement for both men and
women on the simplistic basis that if a
hormone goes down with age, supple-
menting with that hormone will make
one younger. The argument in support
of this notion is that epidemiological
studies in men have shown an associa-
tion between higher endogenous serum
levels of DHEA and lower rates of car-
diovascular disease. There is no evi-
dence that DHEA reduces cardiovascu-
lar diseases or cancer risk in women. In
fact, some studies have shown that high
serum levels of DHEA are associated
with an increased rate of cardiovascular
disease in women.

Although DHEA can act as a precur-
sor of both androgens and estrogens,
DHEA administration clearly increases
androgen levels in women at both phar-
macologic and physiologic dosing lev-
els. In one study in which women were
given 50 mg/d of DHEA (a fairly low
dose that results in physiological levels
of DHEA), serum androgen levels dou-
bled and there was a slight reduction in
high-density lipoprotein levels.1 There
are no long-term prospective studies of
DHEA supplementation on cardiovas-
cular disease endpoints, but there is no
reason to think it is beneficial for
women, and the current state of knowl-
edge raises the question that supplemen-
tation may be deleterious to women.
Also, studying endogenous DHEA lev-
els in unsupplemented women may
have nothing to do with predicting the
consequences of supplementation. Cau-
tion is warranted.   ❖
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