International Journal of Women’s Health

3

Dove

REVIEW

Has testosterone passed the test in premenopausal
women with low libido? A systematic review

Beverly G Reed
Laurice Bou Nemer
Bruce R Carr

Department of Obstetrics and
Gynecology, Division of Reproductive
Endocrinology & Infertility, University
of Texas Southwestern Medical
Center, Dallas, TX, USA

Correspondence: Bruce R Carr
Department of Obstetrics and
Gynecology, Division of Reproductive
Endocrinology & Infertility, University of
Texas Southwestern Medical Center, 5353
Harry Hines Blvd, Dallas, TX 75390, USA
Tel +1 214 648 4747

Fax +1 214 648 8066

Email bruce.carr@utsouthwestern.edu

This article was published in the following Dove Press journal:
International Journal of Women’s Health

13 October 2016
Number of times this article has been viewed

Background: There are limited evaluation and treatment options for low libido in
premenopausal women. This review sought to evaluate the available evidence supporting the
evaluation of testosterone serum levels and testosterone treatment of premenopausal women
with low libido.

Methods: MEDLINE, PubMed, and ClinicalTrials.gov were searched for articles that refer-
enced the evaluation of testosterone serum level and/or testosterone treatment on premenopausal
women with low libido from 1995 to 2015. Additional references were obtained from the refer-
ence sections of other papers and from peer review. Studies that included only postmenopausal
women were excluded. A total of 13 studies were reviewed in detail. Nine studies examined
the relationship between testosterone serum levels and sexuality, an additional three studies
examined the effect of testosterone treatment on premenopausal women with low libido, and
one study examined both the topics.

Results: Six of the ten testosterone serum evaluation studies failed to show a significant asso-
ciation between testosterone serum level and libido. Only one out of four studies examining
testosterone treatment in premenopausal women was able to show any clear improvement in
libido; however, the effect was limited to only the intermediate dose of testosterone, with the
low and high doses of testosterone not producing any effect.

Conclusion: The currently available evidence does not support testosterone serum evaluation
or treatment in premenopausal women with low libido. Hence, further studies are warranted.
Keywords: androgens, hypoactive sexual desire disorder, HSDD, ovary, testis, sexual dysfunc-
tion, sexual interest, arousal disorder

Introduction

In the United States, 40% of women self-report sexual dysfunction, with low libido
(also known as sexual interest/arousal disorder) being the most common manifestation. '
At present, there is only one Food and Drug Administration (FDA)-approved phar-
maceutical option (a selective serotonin reuptake inhibitor [SSRI] named Flibanserin)
to treat sexual interest/arousal disorder, leaving providers with few treatment options.
One of the most frequently prescribed off label medications for premenopausal women
with sexual interest/arousal disorder is testosterone. Although administration of testos-
terone seems logical based on its efficacy in hypogonadal adult males, the physiology
of female libido does not seem to follow the same design. The available published
literature on testosterone use in premenopausal women does not consistently show
a correlation of low libido with low testosterone levels, and it does not consistently
show an improvement in sexual problems with the addition of testosterone treatment.
Despite these data, testosterone prescriptions in women have been increasing,? which
leaves us to ponder the role of testosterone in women.
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Testosterone: from fetal development
to adulthood

The fetal ovary is primarily involved in the production of
gametes. Thus, by mid gestation of fetal life, the ovary con-
sists of up to 8 million oocytes; however, it secretes only
minimal amounts of steroids or estrogen.’ On the other hand,
the fetal testes are not involved in gamete production but
are involved in secreting enormous amounts of testosterone
in levels similar to that seen in adult males.* Thus, a female
fetus and female newborn have little, if any, exposure to
circulating androgens because of the elevated sex hormone-
binding globulin in the mother and high expression levels of
aromatase in the placenta.’ It is not until puberty that a female
is exposed to small amounts of rising androgen levels.

In the pubertal or postpubertal female, the majority of
circulating testosterone is not formed by direct secretion
from the ovary, but rather, it is peripherally converted from
androstenedione (A) and dehydroepiandrosterone. It has
been estimated (from data collected from a few women
undergoing ovarian and adrenal venous sampling at the
time of oophorectomy for benign indications) that only up
to 25% of circulating testosterone in non-hirsute women is
from direct secretion.

In fact, the mechanism whereby androstenedione is con-
verted to testosterone is through the enzyme 17 beta hydroxyl
steroid dehydrogenase Type 3 (17BHSD Type 3). A previous
study investigated and reported that the human ovary does
not express 17BHSD Type 3 by northern analysis or poly-
merase chain reaction.” However, extremely high levels of
this enzyme are expressed in the human testis.

If one compares the circulating levels of testosterone in
men (350-1,030 ng/dL), they are ten times greater than those

DSM-IV criteria for female
sexual dysfunctions
(old classification)

===

in women (1055 ng/dL).® Given the large difference in normal
testosterone levels between males and females, what, if any,
role does testosterone play in normal female physiological
processes? First, it is clear that the role of testosterone in males
begins in utero with the development of the male genitalia,
internal wolffian ducts, and prostate gland.’ Again, at puberty,
testosterone levels rise to cause muscle development, deepen-
ing of the voice, facial hair development, and temporal hair loss.
Since this does not occur in the majority of normal women, we
are left to contemplate what the role of testosterone in women
is. Some hypothesize that testosterone may be important for
female libido. While the physiologic role of testosterone in
women cannot be definitively defined yet, this review presents
evidence indicating that the simplistic evaluation of testoster-
one levels and treatment with testosterone is not an evidence-
based approach for sexual interest/arousal disorder.

Sexual dysfunction diagnosis and

classification

In 2013, the American Psychiatric Association published the
fifth edition of Diagnostic and Statistical Manual of Mental
Disorders (DSM), with changes, simplifying the classifica-
tion of sexual dysfunctions from four categories to three
categories (Figure 1).!! The previous categories of female
hypoactive desire disorder and female arousal dysfunction
were combined into a single syndrome called sexual inter-
est/arousal disorder. Also, the newly introduced syndrome
termed ““genitopelvic pain/penetration disorder” combines
the formerly separate dyspareunia and vaginismus disorders.
In order for a patient to meet the diagnostic criteria for one
of these sexual disorders, the DSM-V criteria require symp-
toms to be present for a duration of at least 6 months and

DSM-V criteria for female
sexual dysfunctions
(new classification)

E--u-

Figure | Comparison of the old and new classifications for female sexual dysfunction.
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that those symptoms cause significant distress to the patient.
In addition, the dysfunction cannot be better explained
by a nonsexual mental disorder or by severe relationship
distress.'™!" Although it is important to have a simple and
clear diagnostic classification system, the recent classifica-
tion change can make interpretation and comparison of past
studies to present studies more complex.

The initial approach to a patient who presents with
a possible sexual dysfunction is referred to a healthcare
professional who is comfortable and experienced with
the topic. Obtaining a medication history is of paramount
importance since numerous prescription and over-the-counter
medications have been associated with sexual dysfunction.
Management is ideally multidisciplinary and can often
include gynecologists, reproductive endocrinologists, anes-
thesiologists, mental health therapists, pelvic floor physical
therapists, and if an organic cause is suspected, a gastroen-
terologist and urologist.

The use of androgen supplementation for female sexual
dysfunction stems from the knowledge that androgen levels
decrease with age.'>!* The theorized potential benefits of
testosterone treatment are an increase in sexual desire and
sexual activity. However, the beneficial effects have been
observed with relatively high doses, and there is a paucity
of long-term prospective data on the use of testosterone
therapy for female sexual dysfunction. Men who have low
levels of testosterone (Low T) exhibit reduced sexual desire
and libido as well as reduced erections. The diagnosis
depends on a testosterone serum level that is <300 ng/dL."
Thus, men with a level ~200 ng/dL often experience these
symptoms. To put this in perspective, most studies report
a slight increase in sexual arousal in women treated with
testosterone. However, this occurs if levels of testosterone
reach 80-150 ng/dL. These high levels, over time, may
result in masculinization with potential hirsutism, clitoral
enlargement, deepening of voice, and hair loss.!>!¢ Since
men have been shown to experience decreases in libido at
testosterone serum levels of <300 ng/dL, a female would
theoretically have to reach a similar serum level in which
further masculinization could result.'*

Proposed mechanisms by which

testosterone may affect libido

As mentioned earlier, female androgens are produced by the
ovary, adrenal gland, and peripheral conversion, and testos-
terone is the most potent of these androgens. In some tissues,
it must be metabolized to dihydrotestosterone (DHT) to
give its full effect. Testosterone levels vary throughout the

menstrual cycle and have a diurnal pattern. DHT levels have
been found to be correlated with male sexual activity, but
not with female libido.!"!¥

Experiments in nature
Polycystic ovarian syndrome (PCOS)
PCOS is a condition that is well known to be associated with
elevations in testosterone. However, this increase in testoster-
one does not result in increased libido.'* In fact, it may cause a
decrease in libido, possibly due to body image issues associ-
ated with hirsutism and other signs of androgen excess.
Surprisingly, when PCOS patients started on oral con-
traceptives to reduce hyperandrogenism and testosterone
levels, desire was found to be increased.”® Even a large
synthesis of 36 studies (13,673 women) on normal women
who started on oral contraceptive pills reported that 85% of
women had an increase or no change in libido while on oral
contraceptives.?! Only 15% of women on oral contraceptives
reported decreased libido despite most studies showing a
decline in the plasma levels of free testosterone.

Androgen insensitivity syndrome (AIS)

Complete AIS is a disorder in which the lack of functional
testosterone receptors results in male feminization. Despite
a complete lack of functional testosterone receptors, studies
have shown that patients with AIS do not have a higher
incidence of low libido/desire.? In fact, one study showed
that 71% of AIS patients reported libido of average or stron-
ger and 77% reported the ability to have an orgasm.?? This
implies that libido is not dependent on the direct action of
testosterone on the testosterone receptor and that a more
complicated mechanism is likely.

Systematic review of testosterone
serum evaluation and treatment

in premenopausal women

Objectives

The objective of this review was to examine the evidence
in premenopausal women who would show a link between
low testosterone levels and libido, as well as to review the
evidence behind the administration of testosterone for the
treatment of female sexual dysfunction.

Methods

Two separate reviews were performed:

1. Review of all the evidence that showed a link between
low testosterone levels and low libido in premenopausal
women.
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2. Review of all the evidence that examined the effect of
testosterone treatment in premenopausal women with low
libido.

MEDLINE, PubMed, and ClinicalTrial.gov were searched
for all relevant studies, published from 1995 to the present,
that examined the correlation of testosterone levels in pre-
menopausal women with libido using relevant search terms.
The second search was performed using relevant search terms
to identify studies that evaluated testosterone treatment in
women. The reference sections of the identified manuscripts
were also searched to identify and review all other relevant
studies. An additional study was added during the peer review
process. We acknowledge that publication bias may result in
the publication of mostly positive findings.

Study selection

Review papers were excluded. Only clinical trials involving
human female premenopausal women were included. While
studies utilizing only postmenopausal women were excluded,
this review included studies that had both premenopausal

and postmenopausal women. Studies that examined the
correlation of testosterone level with other disease types or
symptoms were excluded. Studies evaluating the use of tes-
tosterone for other than sexual purposes (such as transgender
treatment) were excluded. Studies that examined testosterone
use in postmenopausal women were excluded. Studies that
used a combination of testosterone treatment with antidepres-
sants were excluded.

Results
Results for testosterone level and libido

correlation review
Our literature resulted in a list of 256 references. After
reviewing the article title and article type, 249 articles were
excluded. The reference review and peer review allowed
the addition of three more articles resulting in a total of ten
papers to review (Table 1).

Seven out of the ten studies concluded that total testos-
terone was not related to libido or sexuality.** Only three
studies reported any correlation, but the evidence is weak.

Table | Studies that examined serum testosterone levels and sexual desire

Authors Study population

Testosterone serum levels

Findings

Wahlin-
Jacobsen et al®

560 women (included premenopausal

and postmenopausal women)

Exclusion criteria: pregnancy, nursing,
postpartum, thyroid disease, pituitary
disease, PCOS, cancer, use of antidepressants
or antipsychotics

Basson et al* 245 women (included premenopausal and
postmenopausal women)

Exclusion criteria: depression, abnormal body
mass index, current use of sex hormones

or medications known to affect libido,
medical conditions known to inhibit sexual
function, dyspareunia, substance abuse,
smoking, severe relationship discord, lack

of English fluency

Means not given

Control group:
Total testosterone: 21 ng/dL (+0.1 SD)
Sexual dysfunction group (generalized

No correlation between total testosterone
and sexual desire in the cohort

A statistically significant correlation was
found between sexual desire and free
testosterone in the cohort. However,

on subanalysis, this correlation persisted
only in women aged 19-24 years. The
correlation did not persist in women aged
25-65 years

No differences in testosterone levels
between women with sexual dysfunction
and controls

sexual desire and arousal disorders):
Total testosterone: 19 ng/dL (£0.11 SD)

Alder et al® 29 premenopausal women with Stage | or I Chemotherapy group: Testosterone levels did not predict
breast cancer Total testosterone: 14 ng/dL (£0.05 SD)  sexual dysfunction
Exclusion criteria: major psychiatric No chemotherapy group:
disorders, cardiovascular, metabolic, or Total testosterone: |3 ng/dL (£0.07 SD)
neurological disease
Elaut et al* 92 women (62 transsexual [castrated male Transsexual women: Transsexual women had lower free and
to female] women and 30 ovulating women)  Total testosterone: 20 ng/dL (£9.6 SD) total testosterone, but these levels did
Exclusion criteria: use of steroidal Free testosterone: 0.26 ng/dL (£0.16 SD) not correlate with a higher risk for HSDD
contraception, use of medication that could ~ Ovulating women: Ovulating women demonstrated a
influence androgen levels or sexual desire, Total testosterone: 33.9 ng/dL (£17.9 SD) correlation between free and total
alcoholism, cirrhosis, Cushing syndrome, Free testosterone: 0.5 ng/dL (£0.31 SD)  testosterone and solitary sexual desire.
hyper and hypothyroidism However, the correlation did not hold
true for dyadic sexual desire
(Continued)
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Table | (Continued)

Authors Study population Testosterone serum levels Findings
Reference ranges provided in this study:
Total testosterone: 10-80 ng/dL
Free testosterone: 0.2-0.5 ng/dL
Turna et al’' 40 premenopausal women, Overall mean serum values Decreased free testosterone and total
40 postmenopausal women not reported testosterone were correlated with lower
Among each group, half had decreased sexual female sexual function indexes. However,
desire and the other half were controls all mean serum levels reported were
Exclusion criteria: adrenal insufficiency, considered to be within the reference
thyroid disease, depression, chronic fatigue range; however, the reference range used
syndrome, chronic metabolic disease, was not reported
radiotherapy, and chemotherapy
Riley? 30 women (I5 controls and |5 with sexual Low libido: Women with lifelong absence of sexual

drive disorder)

Exclusion criteria: genital atrophy or Controls:
infection, sexual aversion, depression, and
psychiatric disturbance. Use of medications
that impair sexual function or disrupt
hormonal control, drug abuse, alcohol
abuse, smoking, pregnancy, recent childbirth, Controls:
abnormal menses, and thyroid dysfunction

(P=0.02)

Santoro et al®> 2,961 premenopausal women aged

42-52 years

Exclusion criteria:

could not have taken any hormones for

at least 3 months prior to enrollment

1,021 women, aged 18-75 years. Exclusion
criteria: pregnancy, postpartum, acute
psychiatric illness, major illness, gynecological

Davis et al¥ Not given

surgery, cancer, potentially confounding
conditions, or medications

41 premenopausal women (29 with low
libido and 12 controls), aged 1845 years
Specific exclusion criteria not given

Nyunt et al'®

Total testosterone: 47 ng/dL

Total testosterone: 60.5 ng/dL
(no statistical difference)
Low libido:

Free testosterone index: 2.27%

Free testosterone index: 3.92%

Total testosterone:
Median: 41 ng/dL

Total testosterone:
Low libido group: 28 ng/dL (+£0.38 SD)
Controls: 28 ng/dL (+0.41 SD)

drive had significantly lower levels of free
testosterone index

Free testosterone index did not correlate
with the index of sexual desire

The total testosterone levels were

not different

The authors reported that there were
no testosterone levels below the
reference range

Reference range reported in this study:
Total testosterone: [4-101 ng/dL
Authors reported that “Sexual desire
was, at best, marginally related to
circulating testosterone levels”

Authors reported that “The ROC
curves provided no evidence for total
or free testosterone being useful for
discriminating between individuals with
or without low sexual function”

No difference in testosterone or free
testosterone levels between subjects
and controls

Free testosterone:
Low libido group: 0.002 ng/dL (+0.02 SD)
Controls: 0.002 ng/dL (£0.01 SD)

Glaser etal” 108 premenopausal women,
192 postmenopausal women

Exclusion criteria: breast cancer

Values not given

Authors conclude “Our results showed
that a single serum measurement of
testosterone was not useful in the
diagnosis of androgen deficiency. Neither
the incidence/severity of symptoms

nor treatment effect correlated with
baseline free or total testosterone levels,
consistent with previous studies”

Abbreviations: HSDD, hypoactive sexual desire disorder; PCOS, polycystic ovarian syndrome; SD, standard deviation.

For example, Elaut et al’s study of 92 patients reported that
there was a correlation between free testosterone levels and
solitary sexual desire, but the correlation did not hold true
for dyadic sexual desire (ie, sexual desire with a partner).*
Turna et al reported that total testosterone was associated
with lower female sexual function indexes.>' However, all
mean serum testosterone levels reported in the study were
considered to be within the reference range, which limits

the clinical usefulness of checking a testosterone serum
level while evaluating a premenopausal woman who is
reporting low libido. Santoro et al had the largest study and
although they reported a correlation, they note that “Sexual
desire was, at best, marginally related to circulating tes-
tosterone levels.”*

To summarize the table, studies attempting to show a
correlation between low total testosterone serum level and
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free testosterone and low libido in premenopausal women
have not been able to show consistent or reproducible
findings.?’ Furthermore, none of the studies were able to
show a testosterone threshold level that would be deemed
to be “too low.”

Results for testosterone treatment

review

Our literature search on testosterone treatment for premeno-
pausal women resulted in nine studies. Of these, two were
reviewed and found to be eligible, and the other seven
were out of topic. Another two studies eligible for review
were identified by searching the reference sections of other
studies and through the peer review process.

All four selected studies evaluate the role of testosterone
given through different routes in the female sexual response
(Table 2). Davis et al performed the largest premenopausal
female study.** She reported on 261 women with low sexu-
ality scores who underwent testosterone treatment. Three
different doses of transdermal spray were used and compared
to placebo to assess for increase in the frequency of sexu-
ally satisfying events (SSEs) after 16 weeks. There were no
changes in SSEs in either low-dose or high-dose testosterone
spray, but there was an increase in SSEs from 1.7 to 2.48
using the intermediate dose of 90 UL. Interestingly, the tes-
tosterone serum level was lowest in the intermediate group
when compared to any of the other groups. In fact, there was
no relationship between testosterone levels and number of
SSEs. Of note, the testosterone treatment groups reported
more androgenic side effects (hypertrichosis and acne) than
the placebo group.

In the study by Goldstat et al, testosterone 1% cream
was used at a dose of 10 mg per day and it was compared
to placebo.* The investigators found a statistically signifi-
cant improvement in the scores of the sexual Sabbatsberg
Sexual Self-Rating Scale and well-being scales, but no
significant changes in the Beck Depression Inventory. The
Sabbatsberg Sexual Self-Rating Scale is a multiple-choice
questionnaire containing seven aspects of sexuality with a
possible composite score range from 0 (low sexuality) to
84 (high sexuality). The increase in the testosterone cream
group was by 15.7 points. Although score improvement in
the testosterone group seems encouraging, the investigators
found that the treatment group did not experience an increase
in their serum testosterone levels. However, it is known that
creams may offer inconsistent delivery due to colloidal set-
tling of particles, so the route of delivery may have impacted
the results. In addition, the study included only 34 subjects.

There were no reported side effects, which is not surprising
given that the testosterone serum levels did not increase when
compared to placebo.

In the study by Chudakov et al, testosterone gel or placebo
were used as needed 4-8 hours prior to intercourse.’ This
study showed a slight increase in ease of arousal in the testos-
terone group with no changes in desire, lubrication, orgasm,
or satisfaction. This study included only ten patients. The
authors report an “increase” in sexual arousal as the placebo
group scored a mean of 4.4 compared to 4.0 in the testoster-
one group. The score 4 in Arizona Sexual Experiences Scale
(ASEX) scale corresponds to “somewhat difficult,” and the
score 5 corresponds to “very difficult,” as an answer to the
question “How are you sexually aroused?” One may argue
that this small 0.4 difference in score between the two groups,
while statistically significant, may not be clinically significant
as arousal still ranks as “somewhat difficult” after 1 month
of as needed treatment in the absence of any improvement
in desire, lubrication, orgasm, or satisfaction.

Finally, Glaser et al studied the use of a testosterone
pellet over the course of 12 weeks.? The study included
both pre and postmenopausal women. This study was only
observational, and no control group was used. The dos-
ing of the pellet was variable, and it was based on patient
weight and investigator judgment. The outcome studied
was the change in the menopausal rating scale (MRS). This
study was included because a portion of the MRS includes
a score for sexual problems. However, the authors did not
present the data on how the sexual problem scores changed
in premenopausal women from baseline to posttreatment.
Rather, they reported the urogenital subgroup score that
included sexual problems, bladder problems, and vaginal
dryness. The urogenital subgroup score in premenopausal
women improved from severe (4.9) problems to mild (1.3).
Although this improvement over a 12-week period could be
clinically important, it would be ideal to see how each of
these individual issues (sexual problems/bladder problems/
vaginal dryness) changed over the treatment. It is unclear
why the authors grouped them and whether the statistical
significance was still noted when the score elements were
separated. The authors report that there was some increase
in facial hair in some of the women, but they do not specify
how common this was. The inclusion of a control group
would have been ideal.

To summarize the results of testosterone treatment in
premenopausal women, most of the studies are small and
show little, if any improvement in libido when compared to
placebo.® Various dosages and routes have been attempted.
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The longest term study was only 16 weeks, leaving concern
for long-term side effects.

Conclusion

To conclude, both limited studies and experiments in nature
have shown that libido in women is much more complex
than a simple association with testosterone serum levels. In
addition, there is a current lack of high-quality, consistent
evidence proving that testosterone treatment at low doses
is efficacious and safe to help low libido in premenopausal
women. Higher doses may be more effective, but this, over
time, may carry a risk for hirsutism, clitoral enlargement,
deepening of voice, and hair loss.!>!® To reach the level of
sexual arousal in men, the testosterone levels likely need to
be >300 ng/dL, with masculinization as a result.!* While the
studies reviewed have not shown consistent efficacy for tes-
tosterone use in premenopausal women, strong advocates for
its continued use feel that the findings published so far are due
to poorly designed studies. Should high-quality randomized
controlled trials (RCTs) be performed on testosterone use in
premenopausal women, the findings may be different.

If the primary role for testosterone is not for libido, could
testosterone have other important physiological roles in pre-
menopausal females? Some have suggested that testosterone
is critical in bone development and maintenance. However,
46XY males with aromatase deficiency have normal to
elevated testosterone levels and exhibit increased height, yet
they develop osteoporosis.*® Also, men with absent estrogen
receptors (who have elevated estrogen levels and normal
testosterone levels) are tall and also develop osteoporosis.’’
In addition, these men do not respond to estrogen treatment
or added testosterone. Based on these studies, the role of
testosterone in bone development and maintenance in women
is doubtful.

Testosterone therapy may be more efficacious in other
subgroups of women such as postmenopausal women.
However, the only RCT patch study in postmenopausal
women, The Intrinsa (testosterone patch study), showed only
approximately one more SSE, and it was not approved by
the FDA in 2004 for this indication. It was turned down for
insufficient response and because no long-term safety data
were investigated.

So, if the direct action of testosterone on the testosterone
receptor is not the primary factor related to libido, what are
the other possible mechanisms? Some have suggested that
the important step is when testosterone is aromatized to
estrogen. Perhaps estrogen is more important for libido, and
any prior associations with testosterone were due to the fact

that it can be a precursor for estradiol. For example, a large
study found that men on testosterone treatment with low
libido had statistically significantly lower estradiol levels.*
A study on castrated, testosterone-treated Japanese quail
showed that the injection of an aromatase inhibitor (which
results in high testosterone levels, but low estradiol levels)
completely suppressed appetitive sexual behavior.*

While avoiding the use of testosterone in premenopausal
women limits the pharmacologic options for low libido even
further, the limited choice may not justify using a medica-
tion that has not been shown to be consistently effective and
safe. For those who are strong advocates for testosterone use
in premenopausal women, consideration should be made
to scientifically study the treatment using a randomized
controlled trial. In the absence of any other pharmacologic
interventions, exercise, stress reduction, and couples coun-
seling are reasonable adjuncts for premenopausal women
with low libido.
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