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Clinical Issues for Psychiatry
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Objective: The author summarizes current knowledge about the diagnosis and treat-
ment of testosterone decline in healthy aging men and the associated clinical issues for
psychiatry. Method: A MEDLINE search was conducted in which the search terms “male
climacteric,” “male menopause,” “andropause,” “viropause,” “low-testosterone syndrome,”
and “testosterone replacement therapy” were used. Literature published before 1966 was
identified by reviewing the reference lists of later publications. Results: Manifestations of
testosterone deficiency have included depression, anxiety, irritability, insomnia, weakness,
diminished libido, impotence, poor memory, reduced muscle and bone mass, and dimin-
ished sexual body hair. Although testosterone levels decline with age, there is great inter-
individual variability, and the connection between serum testosterone levels and clinical
psychiatric signs and symptoms is not clear-cut, since other hormonal changes are impli-
cated as well. Testosterone replacement therapy may offer hypogonadal men benefit, but
long-term studies on its efficacy and safety are lacking. Comprehensive biopsychosocial
assessment should be a routine part of the evaluation of complaints of low-testosterone
syndrome in men. Conclusions: Testosterone decline/deficiency is not a state strictly
analogous to female menopause and may exhibit considerable overlap with primary and
other secondary psychiatric disorders. 

(Am J Psychiatry 1998; 155:1310–1318)

Menopause—the termination of menstrual flow
associated with ovarian failure, accompanied by char-
acteristic signs and symptoms (e.g., hot flashes, skin
and reproductive tract atrophy, increased body fat) as
well as an increased incidence of cardiovascular dis-
ease, cognitive impairment, and osteoporosis—is a
well-recognized concomitant of aging in women, with
an average age at onset of 51.4 years (1). The endo-
crinologic, urologic, and geriatric literatures suggest
that a possible male equivalent of menopause exists,
denoted by such terms as the “male climacteric,” “an-
dropause,” “viropause,” and “low-testosterone syn-
drome” (1–6).

The testes had been linked with sexual vigor and lon-
gevity in antiquity; the Greeks and Romans used “sa-
tyricon” preparations, made from goat and wolf testi-
cles, as stimulants and aphrodisiacs (7). Testicular
extracts from animals, a form of “organotherapy,”
continued to be used into the twentieth century, having
been personally endorsed by the French physiologist
Brown-Sequard (7, 8) in 1889, when he claimed reju-
venation and reversal of his own impotence. Further, in
the early part of this century, men received testicular
implants from animals to reverse the aging process; im-
provements in energy and cognition were noted, al-
though it is probable that these implants were rejected
and that the improvements represented a placebo ef-
fect (7). In the late 1930s, subsequent to the isolation
of various androgens (9), reports were published on
treatment of the male climacteric and involutional mel-
ancholic symptoms with testosterone. Schmitz (10)
noted improvement in a majority of middle-aged and
elderly men with complaints of impotence and depres-
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sion when they were treated with testosterone propi-
onate, while Werner (12) noted the relief of fatigue,
anxiety, and depression in two men with symptoms of
the “climacteric” treated with the same form of test-
osterone. The problem in these and other reports (12–
14) on the use of testosterone in men with climacteric
symptoms or involutional melancholia was that many
reports were of open-label treatment, for different pe-
riods of time, of patients who had varying mixtures of
signs and symptoms. In addition, not all reports were
of positive results (15, 16), and as noted by Bharke et
al. (9), the American Medical Association’s Council on
Pharmacy and Chemistry stated in 1939 that “the in-
volutional melancholia of males, for which testoster-
one has been suggested, has not been subjected to ade-
quate trials to justify androgenic therapy other than on
an experimental basis.” Nevertheless, refinements in
the measurement of various hormones (e.g., testoster-
one, luteinizing hormone [LH], follicle-stimulating
hormone [FSH]), and preparations of replacement
forms of testosterone have led to an enhanced under-
standing of the effects of aging on the “well” male,
with numerous reports in the nonpsychiatric medical
literature on the male climacteric and its treatment (2–
6, 17, 18). The purported manifestations of the male
climacteric include diminished sexual body hair, low-
ered libido, fatigue, insomnia, hot flashes, anxiety, de-
pression, poor memory, irritability, impotence, and di-
minished bone and muscle mass (2–6, 17, 18).

A MEDLINE search that used the search terms
“male climacteric,” “male menopause,” “andro-
pause,” “viropause,” “low-testosterone syndrome,”
and “testosterone replacement therapy” was con-
ducted to identify English-language reports on testos-
terone and aging. This article reviews the literature on
the age-associated decline of testosterone in healthy
men, starting with an overview of the endocrinology of
the normal aging process and the effects of such
changes on reproductive, psychosexual, and cognitive
functions and muscle and bone mass and continuing
with studies on the impact of testosterone replace-
ment on these parameters and the potential adverse
short- and long-term effects of such replacement. The
clinical issues raised for the field of psychiatry by the
literature on the decline of testosterone levels in men
are also discussed.

THE HYPOTHALAMIC-PITUITARY-GONADAL AXIS
AND AGING IN MEN

Normal male reproductive function depends on the
intermittent secretion of LH and FSH by the pituitary
gland under the influence of gonadotropin-releasing
hormone (GnRH), which is itself secreted by the hypo-
thalamic GnRH “pulse generator” (19) (figure 1). LH
stimulates the testicular Leydig cells to secrete test-
osterone, in a pulsatile manner and in a diurnal rhythm
of peak levels in the morning and nadir in the evening
(20), with a negative feedback loop to the hypothala-

mus to modulate LH secretion. In normal men, ap-
proximately 2% of testosterone is in the “free” (i.e.,
unbound) form, while the remainder is bound to sex
hormone-binding globulin (SHBG) and, to a lesser ex-
tent, albumin- and cortisol-binding globulin (17). The
term “bioavailable testosterone” refers to the testoster-
one that is not bound to SHBG (5), that is, the free and
albumin-bound portion. Testosterone is then metab-
olized by 5α-reductase, in target organs, to the more
potent androgen dihydrotestosterone, which itself is
metabolized by aromatase to estradiol (17). FSH stim-
ulates the testicular Sertoli cells/seminiferous tubules
and promotes spermatogenesis; a nonsteroidal Sertoli
cell compound, inhibin, in turn regulates FSH level by
an inhibitory feedback loop to the pituitary gland and
possibly the hypothalamus (20).

Measurement of serum testosterone is subject to sev-
eral methodological problems. Rabkin et al. (21) dis-
cussed the variability in the ranges of normal values
among laboratories, a problem recently examined by
Boots et al. (22), who reported that the measurement
of testosterone by commercially available kits may
have limited clinical utility because of the high degree
of variability among the kits. Rabkin et al. also noted
the wide range of normal values (270 ng/dl to 1100 ng/
dl), which indicates that a substantial percent decline
in testosterone level could still fall within the normal
range, and the variability they found between levels in
the same patient on separate occasions even when the
time of day for sampling was kept constant.

FIGURE 1. Hypothalamic-Pituitary-Gonadal Axis in Mena

a GnRH=gonadotropin-releasing hormone, LH=luteinizing hor-
mone, FSH=follicle-stimulating hormone, (-)=inhibition.
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Aging has been associated with a number of changes
in the levels of the above-mentioned hormones (table
1) and, consequently, in the target organs to which
these hormones attach. As noted in several reports (1–
6), testosterone levels in healthy, aging groups of men
decline with age on the order of 100 ng/dl per decade
(23), accompanied by increases in SHBG and therefore
leading to a decline in free and bioavailable testoster-
one levels. In addition, LH levels increase (more mark-
edly after age 70), while FSH levels increase and in-
hibin levels decrease, with a loss of the diurnal rhythm
of testosterone secretion (2–6). These hormonal changes
begin in the 40s and are well established by the age of
50 years. However, there is great interindividual vari-
ability in testosterone levels among healthy older men,
and therefore, unlike women, not all older men will be-
come hypogonadal as they age (2). As noted by Ten-
over (2), the definition of an older male as hypogo-
nadal has not been established, and the percentage of
men described as testosterone deficient depends on
what measures are used as cutoff values. Tenover cited,
as an example, a 20% rate of hypogonadism if total
testosterone levels in men 55 years old with values be-
low the range of normal for young adult men were
used, while the rate would reach as high as 50% if bio-
available testosterone levels were used. Levels of dihy-
drotestosterone do not show a decrease with age, pos-
sibly reflecting an increased production by the prostate
(4, 6), and levels of estrogen are also not changed in
elderly men (6).

Testicular failure, due to a decline in Leydig cell
mass, is thought not to be the only reason for the hor-
monal changes described above (4–6). The increase in
LH levels, for example, is relatively small, except for
men older than 70 years, and should be higher in mid-
dle-aged and “young old” men if a primary testoster-
one deficiency were the problem (4, 5). It is believed
that the relatively small increase in LH levels, along
with a decrease in relative responsiveness of LH and
FSH to GnRH, in elderly men (4, 6) is more consistent
with a failure of the hypothalamic-pituitary system
and that the decline in testosterone levels, therefore,
represents secondary hypogonadism (4, 6). Also, since
LH secretion is inhibited by endogenous opioid pep-
tides (24), it has been hypothesized (5) that increased
opioid tone in middle-aged men may keep LH levels

from rising, a theory supported by the increase in LH
and testosterone levels in hypogondal men treated with
the opiate antagonist nalmefene (25). Finally, a poten-
tial change in androgen receptor site sensitivity with
aging has been suggested by Bancroft (26), and aging is
associated with a down-regulation of androgen recep-
tors in the rat prostate (27) and hepatocytes (28), lead-
ing to androgen resistance during senescence.

OTHER HORMONAL CHANGES WITH AGING

In addition to the changes in the hypothalamic-pitu-
itary-gonadal axis, other important changes in endo-
crine activity take place. As reviewed by Lamberts et
al. (1), two clinically important changes occur in the
pancreas and thyroid. Impaired glucose tolerance or
diabetes mellitus affects approximately 40% of people
between the ages of 65 and 74 years, and in nearly one-
half of these it is undiagnosed (1, 29). This deteriora-
tion in glucose tolerance is attributed to several fac-
tors, including decreased beta cell secretion of insulin,
peripheral insulin resistance, poor diet, increased ab-
dominal fat mass, and physical inactivity (1, 30). De-
crease in pituitary release of thyrotropin (TSH) and de-
creased peripheral conversion of T4 to T3 result in a
slight decrease in T3 levels, which still remain within
the range of normal limits. Although diet, oral hy-
poglycemics, insulin, and exercise are all aspects of
managing impaired glucose tolerance, it is not known
whether healthy aging individuals would benefit from
T3 supplementation (1, 31).

Additional endocrine changes occur in the growth
hormone (GH)/insulin-like growth factor I (IGF-I) sys-
tem (1, 32), with a gradual decline in the pulse ampli-
tude, duration, and fraction of GH secreted, in parallel
with a drop in IGF-I levels. These declines, which have
been called “somatopause,” are thought to be second-
ary to a decline in a hypothalamic triggering pace-
maker (1). In addition, age-related declines in the adre-
nal hormones dehydroepiandrosterone (DHEA) and
its sulfate (DHEAS), termed “adrenopause,” appear
related to a reduction in adrenal cortical zona reticu-
laris cells (33, 34). DHEA is a precursor for the forma-
tion of estrogenic and androgenic steroids in periph-
eral tissues (1).

PHYSICAL AND NEUROPSYCHIATRIC CORRELATES
OF AGING: RELATIONSHIP TO HORMONAL CHANGES

Reproductive Function

Although fertility may persist in elderly men, changes
in spermatogenesis are reported, including a decrease
in sperm motility, ejaculate volume, and total sperm
production and an increase in numbers of nonviable,
abnormal spermatozoa (35). Sperm production is re-
duced because of a decline in the number and function-
ing of Sertoli cells with age (35), although results of a

TABLE 1. Hormonal Changes in Healthy Aging Mena

Hormone Change

Testosterone Decrease
Luteinizing hormone Increase
Follicle-stimulating hormone Increase
Dihydrotestosterone None
Estradiol None
Dehydroepiandrosterone and its sulfate Decrease
Growth hormone/insulin-like growth factor I Decrease
Thyroid-stimulating hormone Decrease
T3 Decrease
Insulin Decrease
a From references 1–6, 17, and 18.
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test of sperm fertilizing capacity in the zona-free ham-
ster egg preparation appear the same with the sperm of
elderly men compared with those of younger men (36).
Other age-associated histologic changes in the testes
include an overall decrease in the testicular paren-
chyma, seminiferous tubular fibrosis, and sclerosis
(see reference 35 for a more detailed review of these
changes). However, notwithstanding the reported de-
clines in testosterone, as discussed by Meacham and
Murray (35), it is not possible to make definitive state-
ments about the effect of male age on pregnancy and
birth rates without properly designed studies that con-
trol for male and female fertility factors as well as tim-
ing and frequency of intercourse.

Sexual Function

Age-associated changes in male sexual response and
function have been reviewed by Schiavi and Rehman
(37) and others (4, 6, 35) and include 1) decline in li-
bido; 2) decrease in the number and frequency of
morning erections; 3) reduced penile sensitivity; 4) re-
duced sexual arousal, both mentally (visual, psycho-
logical) and physically with respect to erectile capacity
(delayed, less rigid, more difficult to sustain), reduced
scrotal vasocongestion, impaired testicular elevation,
and poorly defined sense of impending orgasm; 5) pro-
longed duration of the plateau phase with decreased or
absent pre-ejaculatory secretions and emission; 6) re-
duced duration and strength of orgasm with a shorter
period of ejaculatory inevitability; 7) a prolonged re-
fractory period; and 8) reduced swelling and erection
of the nipples, absence of maculopapular rash, and ex-
tragenital muscle spasm at climax.

As noted by several authors (2, 6, 17, 37), it would
be erroneous to attribute impotence (i.e., erectile dys-
function) to declining testosterone levels when there
are other variables that must be considered in the etiol-
ogy of complaints related to diminished libido, erectile
and ejaculatory dysfunction, and diminished sexual ac-
tivity. Such variables include availability of a partner,
fear of performance failure, impaired penile perfusion,
chronic illness, depression, medications, neuropathy,
smoking, and alcohol and drug use.

In their review of the literature on male aging and
sexuality, Schiavi and Rehman (37) noted that in addi-
tion to a decline in sexual interest, there is a decreased
frequency of sexual activity and an increased preva-
lence of sexual dysfunction, although substantial indi-
vidual differences exist, with the differences in the fre-
quency and satisfaction of sexual activity in younger
men being relatively stable characteristics that contrib-
ute to behavioral differences in older men.

The relationship between libido, erectile dysfunc-
tion, and testosterone level has been examined in a
number of studies. Davidson et al. (38), studying hy-
pogonadal men given testosterone replacement or pla-
cebo, found significant dose-related increases in the
frequency of erections, including nocturnal erections,
and intercourse among the men given replacement

therapy. Bancroft and Wu (39) studied erections in re-
sponse to erotic films and fantasy in hypogonadal men
with and without testosterone replacement and in age-
matched control subjects and found that there was no
difference between the groups in erectile response to
the films, although erections in response to fantasy
were significantly smaller and slower to develop in the
hypogonadal men and showed significant improve-
ment during replacement treatment. These investiga-
tors did not confirm this finding in a different study
(40). In a study of eugonadal men with complaints of
either loss of libido or erectile failure, O’Carroll and
Bancroft (41) found that testosterone significantly in-
creased sexual interest but had no effect on erectile
function in either group.

A number of studies have examined age, testosterone
levels, sleep, and nocturnal penile tumescence. Sponta-
neous erections during sleep (i.e., nocturnal penile tu-
mescence) are impaired in hypogonadism and improve
with androgen treatment (39, 42–44). Carani et al.
(45) found that testosterone administration to eugo-
nadal men enhanced nocturnal penile tumescence in
terms of rigidity but not circumference. Schiavi et al.
(46) studied levels of testosterone, LH, and prolactin
every 20 minutes during sleep in a group of healthy
men aged 45–75 years and found that decreases in
sleep efficiency, number of rapid eye movement (REM)
episodes, and latency to onset of REM were associated
with lower bioavailable testosterone levels, a finding
that was independent of age. Further, their study did
not find any changes in the pulsation of hormone re-
lease or any evidence that age-associated increases in
sleep-disordered breathing contribute to the decline in
androgen levels in healthy men. In an extension of
their study of the same healthy men, Schiavi et al. (47)
examined the relationship between nocturnal penile
tumescence and hormone levels, noting that overall,
age itself accounted for the apparent direct relation-
ship between nocturnal penile tumescence and bio-
available testosterone, although there was an age-inde-
pendent association between testosterone level and
nocturnal penile tumescence in the men who were 55–
64 years old, which the investigators believed con-
firmed Bancroft’s hypothesis (26) that the threshold re-
quired for the effects of testosterone increases with age.

Overall, the importance of testosterone for erec-
tions is minor (37), although in hypogonadal states
testosterone administration appears to improve mea-
sures of libido and nocturnal penile tumescence. As
Schiavi and Rehman (37) noted, however, age itself is
the important variable when one is assessing sexual
dysfunction, given the above-mentioned findings in
healthy aging men.

Cognitive Function

The relationships among hormones, aging, and cog-
nitive function have received attention as a result of
studies of the effect of estrogen replacement therapy on
cognition in women, a topic recently reviewed in a
Am J Psychiatry 155:10, October 1998 1313
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meta-analytic study (48). Studies of the influence of
testosterone on cognitive function have focused pri-
marily on the relationship between spatial cognition
and testosterone. Spatial cognition—defined by tasks
that include spatial attention, visual perception, object
identification, and visual memory (49)—has been as-
sessed in studies that examined correlations between
gender and performance (50–53) and testosterone ad-
ministration and performance (49, 54–56). Interpreta-
tion of the results of these studies of the influence of
testosterone on cognitive function is hampered by the
differences between studies in the tests administered,
the populations tested (e.g., the elderly, young adults),
the time of day of testing, subjects’ handedness, and
the influence of other hormones (e.g., estrogen) (52 ,
57). Nevertheless, it appears that there exists a curvi-
linear relationship between testosterone level and per-
formance on tests of spatial cognition such that low
and high levels are associated with poorer performance
(52). Janowsky et al. (49) found that in a group of
older, hypogonadal men who received testosterone
supplementation for 3 months, there was significant
enhancement of spatial cognition as measured by the
block design subtest of the WAIS-R, but not of other
measures tested (verbal and visual memory, mood, and
fine motor speed). These authors believed that the ef-
fects on spatial cognition that they found were also in-
fluenced by lower estradiol levels secondary to tes-
tosterone supplementation, and they noted that the
effects on spatial cognition that they did find were not
“strong,” which they interpreted as also indicating
that other factors were influencing their results. In ad-
dition, there has been discussion in the literature about
whether the influence of testosterone on cognitive
function is the result of the activational effects of circu-
lating testosterone or the result of a more permanent
organizational effect during development (57).

Mood

The influence of aging-associated declines in tes-
tosterone on mood in men is not well studied. While
reviews of the male climacteric mention depression,
mood swings, anxiety, and irritability (2–5, 17), refer-
ences documenting such changes in controlled studies
are lacking. In studies that have examined the relation
between levels of depression and testosterone in male
depressive subjects (58–63), results have been inconsis-
tent. The discrepancies in these studies can be ac-
counted for by differences in patient groups (e.g., mean
age), method of measuring testosterone (e.g., total ver-
sus free, serum versus salivary), cortisol levels (usually
not measured but known to be elevated in some de-
pressed persons, which could in turn lower testoster-
one levels), degree of weight loss (known to lower tes-
tosterone), and use of medication (63). In the one study
(63) that examined depressed men whose mean age
was 52.4 years and a control group whose mean age
was 52.2 years, there were no differences between the
depressed patients and the control subjects in salivary

testosterone levels, although levels were significantly
and negatively correlated with depression ratings. 

While reviews (49, 64) have noted the positive ef-
fects of testosterone supplementation in “involu-
tional” depression, these conclusions are based on
many early reports from the 1930s and 1940s of open-
label treatment of patients variously diagnosed with
“male climacteric,” “involutional melancholia,” “in-
volutional psychosis,” “agitated depression,” and “de-
pression,” that is, nonstandardized diagnoses. Also,
not all such reports showed positive results (15, 16),
and the preparations of testosterone administered were
variable (e.g., testosterone propionate, androsterone,
methyltestosterone). Rubinow and Schmidt (65) noted
that many of these reports represented uncontrolled
studies, and while they indicated that it is difficult to
dismiss the approximately 4:1 ratio of positive to
negative reports on the effect of testosterone treatment
on middle-aged and elderly men, these reports did not
address the important question of whether mood
changes occur in a clinically significant and consistent
fashion with declining testosterone levels associated
with aging.

Several studies have examined the effects of tes-
tosterone administration on mood, although results
have been inconsistent. Testosterone replacement in
hypogonadal men was found to improve mood in
some studies (43, 66) but not in others (67, 68); mood
was often measured by self-rating diaries or scales
(e.g., the Profile of Mood States). Rabkin et al. (69)
found improvement in mood in hypogonadal (on the
basis of total testosterone values) HIV-positive men
who were treated in an open design with testosterone
and rated on the 21-item Hamilton Depression Rating
Scale. Anderson et al. (70) found no change in mood in
a single-blind, placebo-controlled crossover study of
testosterone in eugonadal men without baseline sexual
complaints; similarly, double-blind studies (41, 71) of
testosterone administered to eugonadal sexually dys-
functional men found no change in mood.

Muscle and Bone

Normal male aging has been associated with a de-
cline in muscle strength and mass as well as an increase
in upper and central body fat (1, 2, 5, 6). In their re-
view of testosterone and frailty, Morley et al. (5) noted
that the suggested ability of testosterone to protect
against loss of muscle mass (i.e., its anabolic effect)
may be mediated by its effects on increasing IGF-I and
its binding protein. A number of studies (5, 72, 73)
have reported benefit of testosterone supplementation
in increasing muscle strength and lean body mass while
decreasing fat mass. In addition, Swerdloff and Wang
(6) pointed out that physical activity itself increases
testosterone levels and that physical inactivity could
lead to a cycle of further reduction in testosterone se-
cretion and increased physical frailty.

The incidence of hip fractures among men over the
age of 65 is 4–5/1,000 (5), with hypogonadism occur-
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ring in up to 20% of men who have vertebral crush
fractures (74). However, as noted by several authors
(4–6), it is not clear whether the decline in bone mass
found in aging men is the result of declining testoster-
one levels. Premature osteoporosis is seen in hypogo-
nadal men in association with anorexia nervosa,
Klinefelter’s syndrome, castration, hyperprolactine-
mia, and hypothalamic dysfunction (6), although stud-
ies that have examined the correlation between test-
osterone levels, age, and bone mineral density have
shown mixed results (2, 4–6). Proposed mechanisms
for the effect of diminished testosterone on bone in-
clude reduction in calcitonin—an inhibitor of bone re-
sorption (75), reduction in osteoblast function (6), and
reduction in estrogen levels (76).

As noted by Morley et al. (5), studies of the effect of
testosterone replacement therapy on bone replace-
ment and markers of bone turnover (e.g., hydroxypro-
line, osteocalcin) have had mixed results, although
these authors and Tenover (2) believe that testosterone
therapy may have beneficial effects on bone density in
older men.

TREATMENT OF TESTOSTERONE DEFICIENCY

Lamberts et al. (1) pointed out that there are very
few long-term, placebo-controlled studies of testoster-
one replacement in elderly men. While there does not
seem to be disagreement about testosterone replace-
ment in men with low levels and sexual dysfunction,
the problems in diagnosing the hypogonadal state (2),
the resultant uncertainty about treatment for men with
complaints of sexual dysfunction and low-normal lev-
els of testosterone, and the potential adverse effects of
treatment make definitive recommendations problem-
atic. Bhasin and Bremner (77) suggested testosterone
therapy for men with bioavailable levels less than 70
ng/dl, especially if associated with sexual dysfunction.
Blood levels are best sampled in the morning and, if
low, warrant further evaluation with measurement of
LH, FSH, and prolactin levels (3). If normal free and/
or bioavailable testosterone levels are found, evalua-
tion should be directed toward detecting other causes
for the complaints.

Several forms of testosterone replacement are avail-
able: oral, injectable, transdermal patches (genital and
nongenital), and implantable pellets. Testosterone is
well absorbed after oral administration, but rapid he-
patic degradation makes it difficult to achieve sus-
tained plasma levels (15, 77). Also, while the oral 17-
alpha-alkylated derivatives of testosterone are rela-
tively resistant to hepatic degradation, their potential
hepatotoxicity leaves them unsuitable for clinical use
(77). Parenteral formulations of testosterone are the
byproduct of esterification of the testosterone mole-
cule at the 17-beta-hydroxy position. This esterifica-
tion leads to an increase in hydrophobicity and extends
the duration of action (77), with the longer side chains
of testosterone enanthate and cypionate conferring a

longer duration of action than the propionate form.
The usual dosing of these parenteral formulations is
200–400 mg every 2–4 weeks, but because there is a
rapid rise of serum testosterone levels into the high-
normal or supraphysiologic range within 24 hours and
then a decline into the hypogonadal range over the
next 2 weeks, fluctuations in mood, libido, sexual ac-
tivity, and energy level may occur accordingly. Trans-
dermal preparations, available in scrotal and nonscro-
tal delivery systems, produce more physiologic levels
than the parenteral forms and can mimic the diurnal
rhythm of testosterone production (3, 77). A potential
disadvantage of the scrotal system is production of su-
praphysiologic levels of dihydrotestosterone due to
high scrotal 5α-reductase activity; the long-term clini-
cal significance of elevated dihydrotestosterone levels
is unknown (77). The nonscrotal patch, however, is as-
sociated with more skin irritation at the application
site. Testosterone pellets, which have been available
for more than 40 years (77), are implanted under the
skin and release testosterone slowly over 3 months. Be-
cause of the need for a skin incision and occasional
spontaneous extrusion, this formulation is rarely used.

Reported side effects due to testosterone therapy in-
clude increase in hematocrit, gynecomastia, water re-
tention, irritability, acne, hair loss, testicular atrophy,
decreased ejaculate, and worsening of sleep apnea (2–
6, 17, 21, 77). The increase in hematocrit may occur as
a result of an effect on erythropoietin or a direct effect
on bone marrow stem cells; it was found in up to 25%
of patients in one study and is potentially more signif-
icant in men with a smoking history, chronic obstruc-
tive lung disease, or sleep apnea (5, 6, 77). Platelet
counts and aggregation have also been reported to in-
crease (3), such that these changes, along with in-
creases in hematocrit, raise concerns regarding adverse
cerebrovascular and cardiovascular events.

Gynecomastia, which is believed to result from tes-
tosterone conversion to estradiol, leading to growth of
breast tissue, is usually transient. Of great concern is
the potential effect of testosterone therapy on the pros-
tate and lipid metabolism.

Prostate cancer, which can occur in preclinical (mi-
croscopic) or clinical forms, is one of the most com-
monly diagnosed cancers in the United States; 50% of
men have preclinical cancer by their seventh decade
(6). There are no clear data indicating that testosterone
therapy will enhance the progression from the preclin-
ical to the clinical form, although it is known that an-
drogens stimulate the growth of clinically diagnosed
prostate cancer (78). Benign prostatic hypertrophy is
known to benefit from a reduction in testosterone and
dihydrotestosterone, but there is no evidence that re-
placement therapy will lead to the development of pro-
static hyperplasia (6). The effect of testosterone on lip-
ids is variable. When testosterone esters are given to
hypogonadal or eugonadal men, small decreases in
HDL cholesterol are seen, while small decreases or no
changes are seen in LDL cholesterol, and this differs
from the effects of 17-alpha-alkylated androgens,
Am J Psychiatry 155:10, October 1998 1315
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which increase LDL and lower HDL cholesterol and
apolipoprotein A-I and A-II levels (2, 3, 6, 77).

Rabkin et al. (21) noted that in their studies of test-
osterone administration to HIV-positive men, an in-
crease in self-reported irritability was the most com-
mon side effect, although for the majority of their
patients, the effect was transient and “seldom a cause
for concern to the patient.” Further, Rubinow and
Schmidt (65) reviewed the relationships between an-
drogens, the brain, and behavior and found that stud-
ies of testosterone administration to hypogonadal and
eugonadal men did not report increased aggression, al-
though most studies preferentially sampled mood
rather than aggression per se. One study (79) found a
decrease in anger in hypogonadal men who had been
significantly more angry at baseline compared with
control subjects.

Hair loss, secondary to the conversion of testoster-
one to dihydrotestosterone, was found in 6% of the
HIV-positive men treated by Rabkin et al. (21). They
also found acne in 8% of their subjects and decreased
testicular size with diminished ejaculate in up to 20%,
a side effect they reported treating successfully with
human chorionic gonadotropin.

Given the potential for the adverse effects of test-
osterone described above, a number of reports (2, 3, 6,
17, 77) noted that the routine use of testosterone ther-
apy should not be recommended unless hypogonadism
exists; that is, testosterone therapy is not a remedy for
aging in men in the absence of diminished levels of free
or bioavailable testosterone.

Lamberts et al. (1) discussed the sparse literature on
the use of DHEA or GH to treat adrenopause and so-
matopause, respectively, noting that it is not known
whether the increase in sex steroid levels induced by
DHEA is safe with respect to the development of pros-
tate, ovarian, or other cancers, while the safety of ad-
ministering GH and thereby elevating GH and IGF-I
levels with respect to tumor formation is also un-
known, since most human solid tumors express IGF-I
receptors. (See reference 80 for a report on the role of
DHEA and DHEAS in breast cancer and reference 81
regarding the positive association between IGF-I levels
and prostate cancer.)

CLINICAL ISSUES FOR PSYCHIATRY

The concept of a testosterone deficiency syndrome
introduces into psychiatry an additional consideration
in the evaluation of middle-aged and older men for
mood, anxiety, and cognitive disorders. A checklist for
the “low-testosterone syndrome” Appendix 1 (5), with
10 screening questions, reveals considerable overlap
with symptoms of primary psychiatric disorders, leav-
ing the psychiatrist with the dilemma of how to distin-
guish hypogonadism requiring testosterone replace-
ment from primary and other secondary mood,
anxiety, and cognitive disorders without measurement
of serum testosterone levels. Should all middle-aged

and elderly men with mood, anxiety, and cognitive
complaints now have routine measurement of serum
free or bioavailable testosterone levels when their com-
plaints include sexual dysfunction and/or anergia?
Such an undertaking would be both prohibitively ex-
pensive and impractical in the context of managed care
medicine. Further, as reviewed by Morley et al. (5),
sexual desire was associated with both poor sensitivity
and poor positive predictive value regarding low tes-
tosterone levels.

Given the complexity of the aging process and the
lack of specificity of complaints such as low libido, de-
pression, and anergia, psychiatrists must use their best
clinical judgment when assessing middle-aged and el-
derly men who present with such symptoms. This must
include a comprehensive psychosocial, sexual, medi-
cal, substance use, and medication history to narrow
down the etiology of the patient’s complaints. Serum
testosterone measurements should be considered when
patients’ complaints cannot be attributed to other
causes and in instances where symptoms are only par-
tially responsive or are refractory to conventional psy-
chiatric treatments. Referral to an endocrinologist or
urologist should be made when one determines that
the patient has a low serum free or bioavailable testos-
terone level. Education about the normal aging process
as well as psychiatric interventions aimed at dealing
with associated life transitions and concerns should be
part of the treatment plan. In instances in which a pa-
tient who comes for psychiatric consultation is already
receiving testosterone replacement therapy, it is impor-
tant to review the circumstances that led to this inter-
vention, including baseline testosterone level, response
to treatment, and for those using parenteral prepara-
tions, any variations in symptoms that may coincide
with fluctuations in serum levels. Finally, given the
availability of DHEA as an over-the-counter prepara-
tion, patients should be queried about the use of this
agent and dissuaded from self-medicating with it,
given the unknown long-term risks.

CONCLUSIONS

The male climacteric is a controversial construct that
has been suggested to represent a state analogous to fe-
male menopause and that exhibits significant inter-
individual variability in its presentation. The terms
“male climacteric,” “male menopause,” “andro-
pause,” and “viropause” appear to be misnomers,
however, since most men do not seem to experience
cessation of testosterone production and the complete
loss of reproductive capacity that occurs in the female
menopause. “Low-testosterone syndrome” might be a
more appropriate term, but the existence of this syn-
drome requires further research and validation, espe-
cially with regard to the prevalence of mood, anxiety,
and cognitive disorders that are directly attributable to
the decline in testosterone levels as part of normal ag-
ing, which are separate from the other hormonal
1316 Am J Psychiatry 155:10, October 1998
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changes (e.g., thyroid, estrogen) that may be contribu-
tory. At this time, testosterone replacement therapy
should be reserved for men with clear deficiency of free
or bioavailable testosterone levels. Use of testosterone
in men with low-normal levels, with the possible ex-
ception of HIV-positive men (21), has not been shown
to be safe or beneficial and should, for now, be dis-
couraged, as should self-medication with DHEA.

APPENDIX 1. St. Louis University Screening Checklist for
Low-Testosterone Syndromea

1. Do you have a decrease in libido (sex drive)?
2. Do you have a lack of energy?
3. Do you have a decrease in strength or endurance?
4. Have you lost height?
5. Have you noticed a decreased “enjoyment of life”?
6. Are you sad or grumpy?
7. Are your erections less strong?
8. Are you falling asleep after dinner?
9. Have you noted a recent deterioration in your ability to

play sports?
10. Has there been a recent deterioration in your work per-

formance?
a See reference 5.
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