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Background

Dehydroepiandrosterone (DHEA) and testosterone are widely promoted as antiaging 
supplements, but the long-term benefits, as compared with potential harm, are un-
known.

Methods

We performed a 2-year, placebo-controlled, randomized, double-blind study involving 
87 elderly men with low levels of the sulfated form of DHEA and bioavailable testos-
terone and 57 elderly women with low levels of sulfated DHEA. Among the men, 29 
received DHEA, 27 received testosterone, and 31 received placebo. Among the wom-
en, 27 received DHEA and 30 received placebo. Outcome measures included physical 
performance, body composition, bone mineral density (BMD), glucose tolerance, and 
quality of life.

Results

As compared with the change from baseline to 24 months in the placebo group, sub-
jects who received DHEA for 2 years had an increase in plasma levels of sulfated DHEA 
by a median of 3.4 μg per milliliter (9.2 μmol per liter) in men and by 3.8 μg per mil-
liliter (10.3 μmol per liter) in women. Among men who received testosterone, the level 
of bioavailable testosterone increased by a median of 30.4 ng per deciliter (1.1 nmol 
per liter), as compared with the change in the placebo group. A separate analysis of 
men and women showed no significant effect of DHEA on body-composition mea-
surements. Neither hormone altered the peak volume of oxygen consumed per min-
ute, muscle strength, or insulin sensitivity. Men who received testosterone had a 
slight increase in fat-free mass, and men in both treatment groups had an increase 
in BMD at the femoral neck. Women who received DHEA had an increase in BMD at 
the ultradistal radius. Neither treatment improved the quality of life or had major ad-
verse effects.

Conclusions

Neither DHEA nor low-dose testosterone replacement in elderly people has physiolog-
ically relevant beneficial effects on body composition, physical performance, insulin 
sensitivity, or quality of life. (ClinicalTrials.gov number, NCT00254371.)
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With the rapid increase in the 

population of people 60 years of age and 
older, considerable research is being fo-

cused on how to prevent or delay age-related dis-
abilities. One approach is to replace hormones 
whose levels decline with age. Levels of dehydro-
epiandrosterone (DHEA) and its sulfated form, 
the most abundant steroid hormone in the circu-
lation, decline from the third decade onward.1,2 
Studies in animals have shown beneficial effects 
of DHEA on many age-related changes in body 
composition and in conditions such as diabetes 
mellitus and cardiovascular disease.3 These find-
ings in experimental models have generally been 
supported by observational studies in hu-
mans.2,4,5 Moreover, longevity in healthy humans6 
and nonhuman primates is associated with rela-
tively high levels of DHEA,7 a finding that has led 
to extensive promotion of DHEA as an antiaging 
agent by the lay media. However, the applicability 
of findings in rodents to humans is open to ques-
tion, since rodents have very low levels of DHEA.8 
Furthermore, a review of the literature indicated 
that most studies showing positive effects in hu-
mans have been short-term or have used pharma-
cologic doses of DHEA.8

DHEA modestly increases testosterone levels in 
women, although in the absence of overt hypogo-
nadism, DHEA replacement has a minimal effect 
on testosterone levels in men.9 It is unclear wheth-
er testosterone supplementation has a benefit in 
elderly men with a modest reduction in the level 
of “bioavailable” testosterone (i.e., the fraction of 
circulating testosterone that is not bound to sex 
hormone–binding globulin). Therefore, there is 
a growing debate about whether to treat the sub-
stantial proportion of elderly men (up to 90% in 
some reports)10 whose level of bioavailable testos-
terone is below that of young men. Moreover, tes-
tosterone replacement in elderly men may be as-
sociated with risks, especially of prostate cancer 
and progression of benign prostatic hypertrophy.11 
This uncertainty recently prompted the Institute 
of Medicine to conclude that additional well-con-
trolled studies examining the risks and benefits of 
testosterone replacement in elderly men should be 
performed before large-scale, long-term clinical 
trials are undertaken.12 In postmenopausal wom-
en, studies show that conventional estrogen re-
placement has substantial adverse effects; trials 
of ultralow estrogen replacement have demon-
strated beneficial effects.13

We conducted a 2-year, randomized, placebo-
controlled, double-blind study to determine the 
effects of full DHEA replacement and low-dose 
testosterone replacement on body composition, 
physical performance, bone mineral density (BMD), 
and glucose tolerance in elderly people with low 
androgen levels. We also determined whether re-
ceiving this hormone-replacement therapy had ad-
verse effects related to the prostate.

Me thods

Subjects

Subjects were eligible to participate in the study 
if they were at least 60 years of age. Eligibility 
criteria included, for men, a level of bioavailable 
testosterone that was less than 103 ng per decili-
ter (3.6 nmol per liter) and a sulfated DHEA level 
that was less than 1.57 μg per milliliter (4.3 μmol 
per liter), and for women, a sulfated DHEA level 
that was less than 0.95 μg per milliliter (2.6 μmol 
per liter). These cutoff values, which represented 
the 15th percentile of levels for normal young men 
and women,2 were chosen to ensure that a suffi-
cient number of healthy elderly people could par-
ticipate in the study. All volunteers underwent a 
medical history taking and physical examination 
and were excluded if there was evidence of clini-
cally important coexisting illnesses or conditions 
that could have an effect on outcome measures.

In addition, we evaluated 38 healthy young 
women and 37 healthy young men between the 
ages of 18 and 31 years once in order to obtain a 
baseline for a comparison of outcome measures. 
Elderly men underwent a digital rectal examination 
and ultrasonography to quantify the size of the 
prostate and to detect any nodules, and all elderly 
men with a level of prostate-specific antigen (PSA) 
above the age-adjusted normal level were ex-
cluded.

Study Design

The study was approved by the institutional review 
board of the Mayo Foundation, and all subjects 
gave written informed consent. The study was de-
signed and conducted entirely by the study team 
without industry support. Randomization sched-
ules were prepared by study statisticians. Study 
groups included elderly men receiving a DHEA tab-
let (75 mg per day) and a transdermal placebo 
patch, a placebo tablet and a transdermal testos-
terone patch (5 mg per day; D-TRANS, Alza), or 
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