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Introduction
Sexual dysfunctions are common in
women of all ages, but aging and
menopause—both natural and sur-
gically induced—are associated
with an increased risk of dysfunc-
tion due to declining levels of es-
trogen and testosterone. Although
estrogen therapy (ET) improves
vaginal dryness and pain, it does
not directly affect sexual desire. Ac-
cumulating data suggest that
testosterone improves sexual func-
tion, including desire, in post-
menopausal women. This article
reviews the etiology and treatment
of hypoactive sexual desire disorder
(HSDD), with a particular focus on
emerging testosterone therapies. 

Hypoactive Sexual Desire Disorder 
The American Foundation of Urologic
Disease (AFUD) defined HSDD as per-
sistent or recurrent deficiency (or ab-
sence) of sexual fantasies, thoughts,
and/or desire for, or receptivity to, sex-
ual activity, which causes personal dis-
tress.1 Recently, an international com-
mittee organized by AFUD revised and
expanded this definition.2 The newly
defined sexual desire/interest disorder
is characterized by a woman’s absent or
diminished feelings of sexual interest or
desire, absent sexual thoughts/fantasies,
lack of responsive desire, and absent or
scarce motivation for attempting to be-
come sexually aroused. Both the ab-
sence of responsive desire and lack of
spontaneous sexual thinking and desire
are required to establish the disorder. In
addition, the reductions in sexual desire
or interest should be considered greater
than the normative changes expected
with aging or relationship duration. Al-
though the American Psychiatric Asso-
ciation’s Diagnostic and Statistical Manu-
al of Mental Disorders has not updated its
definition of HSDD in women,3 a new
code has been added to the Internation-
al Classification of Diseases, Ninth Revi-
sion, Clinical Modification (ICD-9-CM)
for decreased libido outside of a mental
health diagnosis.4

Low desire is a common female sex-
ual complaint. In the National Health
and Social Life Survey (NHSLS) of
1,749 women and 1,410 men ages 18 to
59 years, lack of interest in sex was the
most prevalent female sexual dysfunc-
tion, with one-third of the women re-
porting lack of interest.5 A longitudinal
study of women ages 45 to 55 years
demonstrated that frequency of sexual
activity and libido decreased signifi-
cantly in women after menopause.6

Other studies indicate that approxi-
mately 40% of women experience low
sexual desire after menopause.7,8

Recent definitions of HSDD indi-
cate that, in most cases, this disorder
has a mixed etiology of biological and
psychological factors. Aging, illness, de-
pression, the use of certain medications,
abnormal hormone levels, or interper-
sonal problems may lead to low sexual
desire. Declining ovarian function and
resulting hormone insufficiencies char-
acteristic of menopause are associated
with changes in sexual function, includ-
ing loss of desire. Some studies have
found that psychosocial factors, such as
marital status and mental health, can
have a greater impact on sexual function
in menopause than hormone levels.6,9 In
the Global Study of Sexual Attitudes
and Behaviors,10 an international survey
conducted among adults 40 to 80 years
of age, Laumann et al found that
women’s lack of sexual interest was as-
sociated with the following factors: the
belief that aging reduces sexual desire
or activity, infrequent sexual thinking,
low expectations for their relationships’
future, and infrequent sex.

It is important to determine the
originating cause of low sexual desire.
Both biological and psychosocial factors
can play a role, and these factors may be
closely related. Women who reported
low sexual desire in the NHSLS also re-
ported feelings of low physical and
emotional satisfaction and low general
happiness.5 The Women’s International
Study of Health and Sexuality (WISHeS),
a mail survey of 2,050 premenopausal,
perimenopausal, and postmenopausal

women ages 20 to 70 years in the Unit-
ed States, showed that approximately
30% of women reported having low
sexual desire, with 50% experiencing
distress due to their low desire.11 It is
possible that the loss of sexual desire
caused by biological factors result in
distress, and that distress can, in turn,
lower sexual drive. 

Evaluation of HSDD 
Discussions surrounding sexuality are
often uncomfortable for patients and
physicians. A few open-ended questions
regarding sexual activity can be used to
increase comfort and help initiate a dis-
cussion about sexual concerns. Specific
questions can be used to assess the pres-
ence of low sexual desire and any asso-
ciated distress in patients at risk for 
HSDD, such as women who have un-
dergone oophorectomy. Similarly, as
women encounter menopause, it is a
good time to discuss any concerns rela-
tive to their sexuality. 

A diagnosis of HSDD should be
based on complete medical and sexual
histories. Comorbid illnesses or con-
comitant medications that may inter-
fere with sexual function should be
identified and addressed. The duration
of low sexual desire also can provide
clues to the cause of HSDD. A decrease
in desire occurring with age or the tran-
sition to menopause can be a clue to an
underlying physiologic basis for low de-
sire. Because psychological factors may
be involved, partner relationships, past
sexual experiences and emotional prob-
lems should be considered as well.

Postmenopausal Hormone Levels 
and Sexual Function 
Testosterone levels progressively de-
crease with age. Women in their forties
have approximately half the level of
testosterone of women in their 20s.12

Women who undergo bilateral oopho-
rectomy experience a precipitous de-
cline in circulating testosterone levels,
decreasing to half of the levels prior 
to oophorectomy.13 A small longitudin-
al study that followed still-cycling 
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perimenopausal women until 1 year after
their last menstrual period found that
postmenopausal status was associated
with fewer sexual thoughts, increased
pain resulting from lack of vaginal lubri-
cation, and decreased satisfaction with
one’s partner.14 Declining testosterone
levels also were linked to decreased coital
frequency in this study. Another longitu-
dinal study that followed 326 women,
ages 35 to 47 years, through the transi-
tion to menopause for 4 years found that
although mean testosterone levels were
not associated with decreased libido,
women whose testosterone levels fluctu-
ated significantly during the study period
were two to four times more likely to re-
port decreased libido.15 Larger studies of
approximately 3,000 women16 and 1,400
women,17 respectively, did not find cor-
relations between testosterone levels and
sexual function in women at midlife and
beyond. These data suggest that measur-
ing testosterone levels is not an effective
way to diagnose low female sexual desire. 

Menopause-related decreases in es-
trogen levels have a negative impact on
sexual function but not a direct effect
on desire. Studies suggest a significant
relationship between low levels of estra-
diol (<50 pg/mL) and vaginal dryness,
dyspareunia and pain, and ET has been
shown to increase vaginal lubrication
and decrease vaginal atrophy.8 Declin-
ing estradiol levels also are associated
with reduced blood flow in the non-sex-
ually aroused state, which may adverse-
ly affect sexual function.18 While estro-
gen impacts the urogenital and vascular
systems, it does not appear to play a role
in arousal or frequency of activity.19

Treatment of Sexual Dysfunction 
after Menopause 
The importance of testosterone in fe-
male sexual function, particularly after
menopause, has gained increasing at-
tention. Accumulating evidence indi-
cates that testosterone treatment im-
proves sexual function, including low
desire, with a low incidence of andro-
genic adverse events. Although long-
term data are not yet available, studies

are ongoing to establish the safety of
prolonged testosterone therapy in
women. Several published trials are
outlined below (a full review of the lit-
erature is beyond the scope of this arti-
cle) and research in this area continues. 

Davis et al20 conducted a random-
ized, single-blind trial of 32 postmeno-
pausal women to investigate the effects
of implanted estrogen (50 mg) and
combined estrogen (50 mg) plus andro-
gen pellets (50 mg) on sexual function
and bone mineral density. Pellets were
implanted every 3 months over 2 years.
Women receiving combined estrogen-
testosterone therapy experienced signif-
icantly greater improvement in sexual
activity, satisfaction, orgasm, relevancy
(the sense of being connected to one’s
partner), and pleasure compared with
those receiving estrogen alone.

A placebo-controlled, double-blind
study investigated the effects of 12
weeks’ treatment with a transdermal
testosterone patch (150 µg/d and 300
µg/d) in 65 oophorectomized women
with impaired sexual function.21 Women
in the study also received concomitant
ET. After 12 weeks of treatment, sexual
frequency and pleasure-orgasm, but not
sexual thoughts/desires, increased sig-
nificantly in the group receiving estro-
gen plus the higher dose of testosterone. 

In a larger 24-week, double-blind
study of 340 women with surgically in-
duced menopause who had HSDD and
were receiving concomitant ET or es-
trogen-plus-progestogen therapy (HT),
transdermal testosterone (300 µg/d) was
shown to increase sexual desire and total
satisfying sexual activity compared with
placebo (P < 0.05).22 The 150 µg/d dose
of transdermal testosterone showed no
evidence of a treatment effect, and 450
µg/d was not statistically different from
300 µg/d. No serious adverse events
were identified during the study. 

Additionally, in two 24-week, phase
III studies conducted in approximately
1,100 women with surgically induced
menopause who had HSDD and who
also received concomitant ET or HT,
treatment with transdermal testos-

terone (300 µg/d) resulted in increased
sexual desire, increased total satisfying
sexual activity, and decreased distress
compared with placebo (P < 0.05).23,24

The safety profile was similar between
the testosterone treatment and placebo
groups, with slightly higher androgenic
adverse events in the testosterone
group. Most of these adverse events
were mild in severity.

A randomized, double-blind study of
218 postmenopausal women compared
the use of oral estrogen monotherapy
(0.625 mg esterified estrogen) to oral es-
trogen-testosterone therapy (0.625 mg
esterified estrogen and 1.25 mg methyl-
testosterone) for 4 months.25 At the end
of the study, mean levels of sexual inter-
est or desire, but not frequency of de-
sire, as measured on the sexual interest
questionnaire, increased significantly in
the estrogen-testosterone group com-
pared with those receiving estrogen
alone. Changes in the Brief-Index of
Sexual Functioning in Women did not
reach statistical significance with oral
estrogen plus testosterone versus estro-
gen alone. The improvements in sexual
function in the estrogen-testosterone
group were correlated with significant
increases in serum testosterone and sig-
nificant decreases in sex hormone-bind-
ing globulin (SHBG) levels. 

These studies support the role of
testosterone in female sexual function,
and a number of trials indicate that the
addition of testosterone to ET improves
sexual function in postmenopausal
women. Furthermore, these trials
demonstrate that in the short-term, the
risk of virilizing effects, such as acne and
hirsutism, is generally low and the ma-
jority of cases, when they do occur, are
mild. It is important to note that the ef-
fects of testosterone in postmenopausal
women not receiving estrogen are un-
known. Of the studies conducted to date,
several have demonstrated testosterone
levels within or close to the normal
range.21-24 When methyltestosterone is
administered, methyltestosterone con-
centrations cannot be measured, but it is

(continued on page 10)



10 MENOPAUSE MANAGEMENT

active at the androgen receptor. Ongo-
ing studies are focused on evaluating
high-normal premenopausal testos-
terone levels.

While estrogens can be helpful in
improving vaginal health, they can fur-
ther depress testosterone levels when
given orally. The differential effects of
estrogen monotherapy and methyl-
testosterone-estrogen combination ther-
apy are most likely due to differences in
circulating SHBG, the protein that
binds estrogen and testosterone in the
blood.25 In a study by Simon et al,26

SHBG levels were significantly in-
creased with both doses of estrogen but
were significantly decreased in the
methyltestosterone-estrogen groups af-
ter 3 months of treatment. Nachtigall et
al27 found that postmenopausal women
receiving ET—either oral conjugated
equine estrogens, oral micronized
estradiol, or transdermal estradiol—had
increased SHBG levels compared with
baseline. Concentrations of SHBG in-
creased 100% and 45% in the conjugat-
ed and micronized estrogen groups, re-
spectively. Transdermal administration
increased SHBG levels to a lesser extent
(12%). Therefore, treatment with es-
trogen alone may lower testosterone
levels and adversely affect sexual func-
tion. The formulation of estrogen
needs to be considered when treating
women for low sexual desire.

The impact of psychological, emo-
tional, and relationship factors must be
considered when making a diagnosis
and initiating treatment. Education
about sexual function and sex and/or
couples therapy in conjunction with
medical interventions may be necessary
for treatment of HSDD.

Testosterone Treatment in Women
An FDA Advisory Committee for repro-
ductive health drugs recently voted not
to recommend approval for a transder-

mal testosterone patch based on the need
for longer-term safety data. There are
currently no testosterone formulations
approved by the FDA for HSDD. If
physicians decide to prescribe testos-
terone products “off-label” for meno-
pausal women with HSDD, they must
weigh the risks and benefits for individ-
ual patients. Because clinical studies of
testosterone included patients on con-
comitant ET, physicians must determine
the appropriate duration of treatment,
bearing in mind that estrogen is recom-
mended for short-term use only. Careful
follow-up is necessary for all women pre-
scribed any of the testosterone formula-
tions not approved for the intended use.

There are multiple viable routes of
administration for testosterone (as
shown in Table 1), most of which were
developed for men, and some of which
are used off-label for treating women.
The dosing requirements of these
agents when used by women may be un-
known or may require suboptimal
methods of administration, such as pill-
splitting, which can result in increased
or inadequate testosterone levels. Com-
pounded formulations of testosterone
are available from some pharmacies but
are not subject to stringent quality con-
trol. As a result, these formulations may
have inconsistent dosing and variable ef-
ficacy and safety. The following section

profiles the strengths and weaknesses of
the different testosterone formulations.

Oral testosterone. Oral testosterone
products undergo first-pass hepatic me-
tabolism, which may lead to decreases in
high-density lipoprotein levels.25,28 An oral
formulation of methyltestosterone in
combination with estrogen is approved
for treating vasomotor symptoms in post-
menopausal women and has been demon-
strated to improve sexual function com-
pared to estrogen alone, as discussed.25

Testosterone undecanoate, a unique oral
formulation that is absorbed via the lym-
phatic system, is available in the European
Union and Canada for male androgen de-
ficiency. It is characterized by rapid ab-
sorption and turnover, and dosing re-
quirements for women are unknown.29

Sublingual/buccal testosterone. Sublin-
gual/buccal testosterone does not un-
dergo first-pass metabolism but results
in rapid absorption and turnover, re-
quiring increased doses for an effect.
Patients also complain that sublingual
preparations have an unpleasant taste.
In the United States, buccal testos-
terone is approved for use in men; sub-
lingual formulations are not approved.

Intramuscular testosterone. Intramuscu-
lar testosterone preparations bypass the
liver but are associated with peaks and
valleys of testosterone levels. Conse-
quently, increased doses may be required

Table 1.
Routes of Administration and Formulations of Testosterone 

Route of administration Testosterone formulation

Oral • Methyltestosterone

• Testosterone undecanoate

Intramuscular • Testosterone propionate

• Testosterone cypionate

• Testosterone enanthate

Subcutaneous • Testosterone propionate pellets

Transdermal patch • Testosterone

Gel • Testosterone

Emulsion • Testosterone

Sublingual/buccal • Testosterone in propylene

*Not all testosterone formulations and routes of administration are approved by the FDA for use in women. 
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for an effect, and there is an increased
risk of hormone accumulation.30 The in-
jectable products can result in temporary
supraphysiologic testosterone levels dur-
ing the first 1 to 2 weeks of intramuscu-
lar administration, which can result in
androgen-excess side effects.

Subcutaneous testosterone pellets. The
metabolism of pelleted forms of testos-
terone bypass the liver, and although
pelleted forms of testosterone deliver
stable levels of hormone, studies indi-
cate that there is a risk of achieving sup-
raphysiologic levels in women.31 In ad-
dition, minor surgery is required for
insertion and removal.

Transdermal testosterone patches. The
metabolism of transdermal testosterone
patches bypasses the liver and is a well-
accepted method of delivery in men;
however, no testosterone patches with
appropriate doses for women are avail-
able at this time.30

Testosterone gels and emulsions. The
available gels and emulsions, designed
for use in men, are used in women be-
cause testosterone exposure can be regu-
lated by the amount applied. Absorption
and response may be erratic or unpre-
dictable in some patients, necessitating
physician monitoring. Furthermore,
there is a risk of transferring testosterone
from gels and emulsions to another per-
son via skin contact, and some patients
find these formulations messy.

Several testosterone formulations
are in development for the treatment of
HSDD (Table 2), and several have

demonstrated significant improvements
in sexual function and desire.22-24,31,32

Conclusions
Declining levels of estradiol and testos-
terone characteristic of menopause are
associated with sexual dysfunction, in-
cluding HSDD. Postmenopausal ET
improves symptoms of vaginal atrophy
and dryness, which negatively impact
sexual function, but does not affect sexu-
al desire. Accumulating evidence con-
firms a role for testosterone in female
sexual health and suggests that the addi-
tion of testosterone to ET improves sex-
ual function and desire. There are cur-
rently no FDA-approved treatments for
HSDD, and long-term safety data are
needed, but several testosterone thera-
pies are in late-stage clinical trials. The
availability of physiologic testosterone
therapy is expected to be an advance in
the management of HSDD, which
should be based on a holistic approach
addressing biological and psychological
factors and encouraging patient educa-
tion on sexual function and therapies.    ■
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