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Abstract
The International Society for the Study of Women’s Sexual Health process of care (POC) for management of
hypoactive sexual desire disorder (HSDD) algorithm was developed to provide evidence-based guidelines for
diagnosis and treatment of HSDD in women by health care professionals. Affecting 10% of adult females,
HSDD is associated with negative emotional and psychological states and medical conditions including
depression. The algorithm was developed using a modiﬁed Delphi method to reach consensus among the 17
international panelists representing multiple disciplines. The POC starts with the health care professional
asking about sexual concerns, focusing on issues related to low sexual desire/interest. Diagnosis includes
distinguishing between generalized acquired HSDD and other forms of low sexual interest. Biopsychosocial
assessment of potentially modiﬁable factors facilitates initiation of treatment with education, modiﬁcation of
potentially modiﬁable factors, and, if needed, additional therapeutic intervention: sex therapy, central
nervous system agents, and hormonal therapy, guided in part by menopausal status. Sex therapy includes
behavior therapy, cognitive behavior therapy, and mindfulness. The only central nervous system agent
currently approved by the US Food and Drug Administration (FDA) for HSDD is ﬂibanserin in premenopausal women; use of ﬂibanserin in postmenopausal women with HSDD is supported by data but is not
FDA approved. Hormonal therapy includes off-label use of testosterone in postmenopausal women with
HSDD, which is supported by data but not FDA approved. The POC incorporates monitoring the progress
of therapy. In conclusion, the International Society for the Study of Women’s Sexual Health POC for the
management of women with HSDD provides a rational, evidence-based guideline for health care professionals to manage patients with appropriate assessments and individualized treatments.
ª 2017 Mayo Foundation for Medical Education and Research. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/) n Mayo Clin Proc. 2018;93(4):467-487

T

he International Society for the Study of
Women’s Sexual Health (ISSWSH)
process of care (POC) for hypoactive
sexual desire disorder (HSDD) in women provides a consensus management guideline for
the diagnosis and treatment of HSDD, the
most common sexual dysfunction in women
(Figure 1). Given recent research and increasing
public awareness about HSDD, greater

numbers of women are anticipated to seek
treatment for HSDD from a health care professional (HCP). This POC model consists of an
evidence-based approach to identiﬁcation,
diagnosis, and treatment, emphasizing biopsychosocial assessment and education. It
highlights opportunities to address modiﬁable
factors, includes patient needs and preferences
in the decision-making process, and deﬁnes
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Hypoactive sexual desire disorder (HSDD), the most common
sexual dysfunction in women, has been associated with negative
emotional and psychological states, as well as medical conditions
including depression; therefore, a guideline for management of
HSDD has been developed for health care professionals by the
International Society for the Study of Women’s Sexual Health.
This guideline starts with questions to ask regarding sexual
health concerns and moves on to diagnosis of generalized acquired HSDD. Treatment begins with education, modiﬁcation of
potentially modiﬁable factors, and, if needed, additional therapeutic interventions.
The choice of therapeutic intervention is most often dependent
on patient (and partner) preferences and goals.

Deﬁnition of HSDD
Women who are persistently and recurrently
not interested in sexual activity who report
the absence of sexual fantasies and who are
bothered by their lack of sexual interest are
said to be experiencing distressing low sexual
desire.4 Because there is substantial experimental and clinical evidence for this classiﬁcation,4-8 we will adopt the widely utilized
diagnostic label of HSDD to describe women
who are distressed by their clinically low levels
of sexual desire and utilize the deﬁnition
developed by the ISSWSH nomenclature committee.9 This deﬁnition states:
HSDD manifests as any of the following for
a minimum of 6 months:
d

situations for specialized referral. The model
incorporates the following essential principles:
(1) identiﬁcation of subtypes of HSDD, (eg,
generalized vs situational and acquired vs lifelong), with emphasis on associated concomitant medical and psychological factors, (2)
importance of patient and partner education
during all phases of management, (3) goaloriented focus with patient and partner needs
and preferences guiding recommendations for
treatment, and (4) clear guidance for
follow-up and consideration for referral.

METHODS
This HSDD POC was developed under the
auspices of the ISSWSH with input from an
international multidisciplinary panel. After a
planning conference call, panelists were asked
to individually conduct an evidence-based
literature review. The panel of 17 researchers
and clinicians, ISSWSH members and nonmembers, convened for 2 days to review and
discuss management strategies for HSDD using a modiﬁed Delphi method.1-3 This iterative
process
involved
presentations
summarizing the current literature, debate
and discussion of divergent opinions concerning HSDD assessment and management, and
consensus development of a clinical guideline
for the HCP. There was no industry participation in any part of the process.
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Lack of motivation for sexual activity as
manifested by:
B Decreased or absent spontaneous desire
(sexual thoughts or fantasies); or
B Decreased or absent responsive desire to
erotic cues and stimulation or inability
to maintain desire or interest through
sexual activity;
Loss of desire to initiate or participate in
sexual activity, including behavioral responses such as avoidance of situations
that could lead to sexual activity, that is
not secondary to sexual pain disorders;
And is combined with clinically signiﬁcant
personal distress that includes frustration,
grief, guilt, incompetence, loss, sadness, sorrow, or worry.

Hypoactive sexual desire disorder may be
lifelong or acquired and generalized or situational. This deﬁnition should be understood
in a biopsychosocial context and therefore
can be applied to both somatic and psychiatric
diagnostic schema.9
Clinical Signiﬁcance and Epidemiology
Hypoactive sexual desire disorder is associated
with negative emotional and psychological
states, as well as medical conditions including
depression.10-12 Women with HSDD may experience decreased quality of life including
impaired body image, self-conﬁdence, and
self-worth and feel less connected to their partners.10 Women with HSDD also have increased
health care costs and health burden.13,14
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ISSWSH PROCESS OF CARE FOR MANAGEMENT OF
HYPOACTIVE SEXUAL DESIRE DISORDER (HSDD) IN WOMEN
ASK/PERMISSION TO DISCUSS:
ARE YOU SEXUALLY ACTIVE?/ARE THERE SEXUAL CONCERNS YOU WISH TO DISCUSS?

LOW SEXUAL DESIRE/INTEREST

NO SEXUAL
CONCERNS

EDUCATION/
COUNSELING/
REFERRAL

DECREASED SEXUAL DESIRE SCREENER (DSDS)
AND/OR SEXUAL HISTORY

GENERALIZED, ACQUIRED HSDD

BIOPSYCHOSOCIAL ASSESSMENT OF POTENTIAL
MODIFIABLE FACTORS

HSDD WITHOUT MODIFIABLE
BIOPSYCHOSOCIAL FACTORS

HSDD WITH POTENTIALLY MODIFIABLE
BIOPSYCHOSOCIAL FACTORS

EDUCATION

EDUCATION AND MODIFICATION

OTHER SEXUAL
CONCERNS

LIFELONG LOW SEXUAL
DESIRE/INTEREST *

SITUATIONAL LOW SEXUAL
DESIRE/INTEREST

EDUCATION/COUNSELING/REFERRAL

HSDD WITHOUT REMAINING MODIFIABLE
BIOPSYCHOSOCIAL FACTORS

PREMENOPAUSE

POSTMENOPAUSE

SEX THERAPY/
CNS AGENTS

SEX THERAPY/CNS AGENTS/
HORMONAL THERAPY **

FOLLOW-UP AND REASSESSMENT

FIGURE 1. The International Society for the Study of Women’s Sexual Health (ISSWSH) process of care for hypoactive sexual desire
disorder (HSDD) algorithm begins with asking or having permission to discuss sexual concerns and focuses speciﬁcally on women
who have concerns with their low sexual desire/interest. Initiation of diagnosis starts with the Decreased Sexual Desire Screener or a
sexual history. Women with other sexual dysfunctions or those with lifelong or situational low sexual desire/interest are not
speciﬁcally addressed in this algorithm. Women with generalized acquired HSDD then undergo a focused medical assessment to
identify potentially modiﬁable biopsychosocial factors. Therapeutic intervention begins with education/modiﬁcation of recognized
modiﬁable factors. Women whose HSDD persists are categorized by menopausal status, and appropriate therapeutic interventions
are then followed/reassessed. CNS ¼ central nervous system. *Women with lifelong low sexual desire/interest without distress/
bother may characterize themselves as asexual and should not be considered for treatment. **Women in the late reproductive years.
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Epidemiologic studies assessing the prevalence of HSDD in women vary according
to the (1) deﬁnition (low desire/interest;
HSDD), (2) group of participants (general
population, medical presentation, sex therapy
clinics, age group, menopausal status, nationality), and (3) methodology (eg, self-report,
interview, questionnaire; face-to-face or
online; single-question response, completion
of validated scale; inclusion of distress in the
deﬁnition). These differences in study design
have produced prevalence estimates ranging
from 17% to over 50%.15-20
In the Prevalence of Female Sexual
Problems Associated with Distress and Determinants of Treatment Seeking (PRESIDE)
study, a widely cited, large population-based
survey of 50,001 US women (completers,
31,531; 63% response rate; aged 18-102
years), low desire was the most common
sexual problem, reported in 37.7% of participants; low desire with distress (HSDD) was
present in approximately 10% of women and
was more common than distressing arousal
or orgasm difﬁculties.21
Physiology
Sexual desire is regulated by key regions in the
brain through the action of various neurotransmitters.22-24 Dopamine, melanocortin,
oxytocin, vasopressin, and norepinephrine
mediate sexual excitation, whereas opioid, serotonin, endocannabinoid, and prolactin
systems mediate sexual inhibition.22,23
Although the underlying biological causes of
HSDD remain unknown, generalized HSDD
likely involves either a predisposition toward
inhibitory processes or neuroadaptations that
result in decreased excitation, increased inhibition, or a mixture of the two.6,25,26 Alterations in brain function and structure may
be additionally modulated or reinforced by
experience and behavior (experience-based
neuroplasticity), further propagating the
condition. This perspective is consistent with
differential brain activity patterns and structural differences between women with and
without HSDD.27-30
SCREENING FOR SEXUAL PROBLEMS
The optimal strategy for detecting sexual problems (desire, arousal, orgasm, pain) is “simply
to ask” (Figure 1) during the patient visit. The
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sexual health interview should be conducted
when it feels most natural in the encounter.
Begin by asking, “Are you sexually active?”
Whether the patient answers “yes” or “no,”
continue by asking a direct screening question
such as, “Are there sexual concerns you wish
to discuss?”5 Explain that sexual problems
are common and facilitate screening by assuring the patient that you, the physician, are
comfortable discussing sexual issues. To
normalize and legitimize sexual concerns,
you may introduce a direct screening question
with a “ubiquity statement” such as, “Many
women having [the characteristics of the patient] have concerns about sexual functioning;
what about you?”31
The start of ubiquity statements may
include medical, social, and life-cycle issues
such as, “Many women with diabetes.” or
“Many women going through menopause.”
You may follow the ubiquity statement with
an open-ended invitation such as, “Tell me
about it.” If a woman reports low desire, it is
important to assess the presence of distress
related to low desire, which is integral to the
deﬁnition of HSDD.9 If HSDD is present,
this POC should be followed. If her sexual
problem is arousal, orgasm, or pain, other
clinical evaluations and interventions such as
education, counseling, or referral should be
considered.
DIAGNOSIS
Recommended diagnostic strategies include
use of the Decreased Sexual Desire Screener
(DSDS) and/or a sexual history to determine
the type of HSDD.
Decreased Sexual Desire Screener
The DSDS is a validated instrument for
conﬁrming the diagnosis of generalized
acquired HSDD in women [level of evidence
(LoE) 2].32,33 The DSDS is brief, effective,
user-friendly, and self-completed and requires
no special training to administer/interpret
(Figure 2).34,35 The DSDS serves to grant
permission and encourage dialogue for
screening for HSDD and identiﬁcation of
etiologic factors, obviating potential patient
and physician embarrassment.
The screener includes 5 simple “yes/no”
questions. The ﬁrst 4 incorporate the prerequisites for a diagnosis of generalized acquired

April 2018;93(4):467-487

n

https://doi.org/10.1016/j.mayocp.2017.11.002
www.mayoclinicproceedings.org

ISSWSH PROCESS OF CARE FOR HSDD IN WOMEN

DECREASED SEXUAL DESIRE SCREENER
BRIEF DIAGNOSTIC ASSESSMENT FOR GENERALIZED, ACQUIRED HSDD
THE DECREASED SEXUAL DESIRE SCREENER (DSDS) IS INTENDED TO ASSIST YOUR CLINICIAN
IN THE ASSESSMENT OF YOUR DECREASED SEXUAL DESIRE.
PLEASE ANSWER EACH OF THE FOLLOWING QUESTIONS BY CIRCLING EITHER YES OR NO.

1

In the past, was your level of sexual desire or interest good & satisfying to you?

Yes

/

No

2

Has there been a decrease in your level of sexual desire or interest?

Yes

/

No

3

Are you bothered by your decreased level of sexual desire or interest?

Yes

/

No

4

Would you like your level of sexual desire or interest to increase?

Yes

/

No

5

Please circle all of the factors that you feel may be contributing to your current decrease in
sexual desire or interest:
a. An operation, depression, injuries, or other medical condition

Yes

/

No

b. Medications, drugs, or alcohol you are currently taking

Yes

/

No

c. Pregnancy, recent childbirth, menopausal symptoms

Yes

/

No

d. Other sexual issues you may be having (pain, decreased arousal or orgasm)

Yes

/

No

e. Your partner's sexual problems

Yes

/

No

f. Dissatisfaction with your relationship or partner

Yes

/

No

g. Stress or fatigue

Yes

/

No

FIGURE 2. Decreased Sexual Desire Screener. From J Sex Med,32 with permission from Elsevier.

HSDD: (1) previous satisfaction with her
desire/interest in sex, (2) a decrease from prior
satisfaction, (3) bother by the decline in sexual
desire, and (4) wish for improvement in her
sexual desire.26,32 Responses of no previous
satisfaction with her desire/interest in sex,
and therefore no decrease from prior satisfaction, would be consistent with lifelong low
sexual desire/interest. In the ﬁfth query, the
patient is asked to identify with “yes/no”
responses which, if any, of the 7 listed groups
of factors might apply to her situation, potentially having an adverse effect on her sexual
desire/interest (Figure 2).32 Low sexual desire
and the associated distress and behavioral
adaptations may impact the partner relationship, or problems in the partner relationship
may contribute to low desire.
If a woman responds “no” to at least 1 of the
ﬁrst 4 questions, she does not meet criteria for
generalized acquired HSDD but could meet
criteria for either situational or lifelong low
Mayo Clin Proc. n April 2018;93(4):467-487
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sexual desire/interest. If the patient answers
“yes” to questions 1 through 4 and “no” to all
the factors in question 5, she has generalized
acquired HSDD. If any of the factors in question
5 are present, the HCP must evaluate and
consider differential diagnoses including
biological etiologies of low desire, as well as
decide whether the responses to question 5
indicate generalized acquired HSDD or situational low sexual desire/interest. Situational
loss of desire may occur in response to a temporary stressful life situation. Individuals with no/
low sexual interest over their lifetime and who
are not distressed may be asexual and as such
do not meet criteria for HSDD, and no intervention is indicated.36 Comorbid conditions such
as arousal and orgasmic disorder do not rule
out a concurrent diagnosis of HSDD.
If the DSDS suggests the diagnosis of low
sexual interest without distress, distressing
lifelong sexual desire, or situational low sexual
desire, the HCP should consider strategies that
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TABLE 1. Physical Examination to Evaluate Other Factors Contributing to Decreased Desire
Condition

Assessment

Clitoral adhesions/phimosis or clitoral atrophy
Urethral meatal prolapse, telescoping of urethral
meatus
Vulvodynia

Visual examination under magniﬁcation
Visual examination under magniﬁcation

High-tone pelvic ﬂoor dysfunction
Labial resorption; vulvar, vestibular, or vaginal atrophy
Vulvar dystrophies and dermatoses
Pudendal nerve disorder
Lumbar-sacral spinal pathology

engage education and/or counseling or referral
to a specialist. In those with generalized
acquired HSDD, the HCP may elicit a sexual
history or proceed with the POC. In summary,
the DSDS offers the HCP a quick, nonthreatening way to screen for and diagnose HSDD
in the clinical setting and begin to identify
modiﬁable factors/etiologies.32
Sexual History
In addition to the DSDS, the HCP may also
conduct a sexual history. This may include
past and present characteristics of the patient’s
sexual desire/interest and other aspects of
sexual function such as arousal, orgasmic
function, and/or any pain/discomfort during
sexual activity. Sexual function may be
assessed with regard to either partnered or
unpartnered sexual activity and may include
a history of her past and present partner relationships and sexual experiences. If a sexual
desire discrepancy exists between the patient
and her partner, it may only be considered
HSDD if the desire discrepancy causes her
distress.9 The evaluation may also include a
brief psychosocial assessment because sexual
dysfunction may affect the patient’s selfesteem and coping ability, as well as her social
and occupational role performance.
When a woman endorses distressing low
sexual desire, the interview should proceed
with questions related to the diagnosis of
HSDD including: low motivation for participation in sexual activity, loss of spontaneous
sexual desire (including sexual thoughts and
472
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Assess sensitivity to pressure with cotton swab around
vestibule from 1-o’clock to 11-o’clock positions
Manual examination
Visual examination under magniﬁcation, vaginal smear
(wet mount)
Visual examination under magniﬁcation, biopsy if
needed
Assess tenderness at ischial spine, assess tenderness of
pelvic ﬂoor muscles
Quantitative sensory testing, bulbocavernosus reﬂex
latency testing, magnetic resonance imaging of
lumbar and sacral spine

fantasies), lack of desire in response to erotic
cues and stimulation, low initiation and avoidance of situations that could lead to sexual
activity, and participation in sexual activity
due to obligation or fear of losing her partner.26
BIOPSYCHOSOCIAL ASSESSMENT OF
POTENTIAL MODIFIABLE FACTORS
For women with a diagnosis of generalized
acquired HSDD, HCPs should next obtain a
history, perform a physical examination as
considered appropriate, and order blood
testing when indicated to clarify any modiﬁable factors.
Physical Examination
A general physical examination of patients
who experience HSDD has a low diagnostic
yield and does not identify the speciﬁc cause
of the HSDD in most cases. However, a
focused examination, including a pelvic examination with assessment of the vulvar and
vaginal tissue, may be appropriate if indicated
(Table 1). A physical examination may also
reveal signs of hormone insufﬁciency states.26
The physical examination also provides an
excellent opportunity for patient education
and reassurance regarding normal genital
anatomy. The ﬁndings on this examination
may be used to identify referral needs.
Laboratory Testing
Laboratory and imaging investigations are
dictated by the woman’s medical history and
physical examination ﬁndings. Because there
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TABLE 2. Recommended Blood Tests for Further Investigation if HSDD Is Concurrent With Oligomenorrhea or
Amenorrhea and/or Galactorrhea
Hormone

Possible conditions

Prolactin
Thyroid function panel
Estradiol, progesterone, luteinizing hormone,
testosterone, sex hormoneebinding globulin

Hyperprolactinemia causing ovarian suppression
and low sex steroid production37,38
Hypothyroidism39 or hyperthyroidism40
Oligomenorrhea or amenorrhea5,37,41

are no biomarkers that conﬁrm or exclude
HSDD, laboratory testingdspeciﬁcally, measurement of testosteronedshould not be used
to make the diagnosis. Other hormone assays
may be considered if there is concern about
comorbid conditions contributing to low
desire, although this testing is not clinically
indicated on a routine basis (Table 2).5,37-41
These tests are primarily performed to identify
speciﬁc etiologies or to assess the role of
concomitant medical conditions. Referral to a
specialist in sexual medicine may be considered
if a more specialized physical examination,
testing, or treatment is needed. Reasons for
referral may include primary/lifelong and/or
situational low desire, relationship problems,
physical or psychological trauma, endocrinopathy, complex medical problems, or treatment
failures.42
When a woman presents with HSDD
without any potentially causative comorbidity
or relationship conﬂict, the diagnosis of HSDD
without a modiﬁable cause can be established.
In this case, menopausal status should be
assessed according to the STRAW þ 10
(Stages of Reproductive Aging Workshop)
classiﬁcation system in order to guide therapeutic decision making.43
MODIFIABLE FACTORS
The evaluation for HSDD should include
screening for other sexual problems related
to arousal, orgasm, and pain9 in order to
determine the primary vs secondary
problem(s) by assessing the temporal relationship of the onset of these complaints relative
to the onset of low desire. It is also necessary
to determine if HSDD is lifelong or acquired
and generalized (occurs in all settings with
all partners) or situational. Other key areas
of inquiry should include prior sexual
functioning and relationship/interpersonal
Mayo Clin Proc. n April 2018;93(4):467-487
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Level of
evidence
3
2-3
2-3

issues.44-47 It is important to note that a
woman can experience HSDD and not be in
a stable relationship (ie, has no partner or
multiple serial partners).19
The HCP should ask speciﬁcally about other
sexual problems that might exacerbate low
desire and inﬂuence the management and eventual success of treatment. In the Hypoactive Sexual Desire Disorder Registry for Women study, a
large observational study of US women with
clinically diagnosed generalized acquired
HSDD, arousal disorders, lubrication problems,
or both were reported by 50.2%, 42.5%, and
39% of women with HSDD, respectively.48,49
A list of some potentially useful screeners and
questionnaires is provided in the Supplemental
Table (available online at http://www.mayo
clinicproceedings.org).
In patients with generalized acquired
HSDD, elicitation of the medical history
should include questions about psychiatric
conditions, medical problems, and menopausal status (Table 3)50-53 and relevant
medications and misuse/abuse of substances
(Table 4).54
The assessment should include a medical,
psychological, and social history to identify
any factors that may be potentially reversible.
Obtaining a detailed gynecologic history is
important with particular attention to
menstrual cycles in premenopausal women;
symptoms of the genitourinary syndrome of
menopause;55 pelvic ﬂoor disorders such as
urinary incontinence, fecal incontinence,
prolapse, and high-tone pelvic ﬂoor dysfunction; and menopausal vasomotor symptoms,
because each of these factors has been associated with lowered sexual desire.15,19,56,57
Bilateral salpingo-oophorectomy before
natural menopause is associated with an
increased likelihood of HSDD.12 Bilateral
salpingo-oophorectomy at any age is associated
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TABLE 3. Medical Conditions Potentially Impacting Sexual Functiona,b
Medical Condition

Desire

Arousal

Orgasm

Pain

Comments

Coronary artery disease
Hypertension


þ

þ








Diabetes

þ







Metabolic syndrome
Hypothyroidism

þ


þ
þ

þ
þ




Pituitary tumor/hyperprolactinemia
Urinary incontinence
Renal failure
Spinal cord injury/multiple sclerosis/
neuromuscular disorders

þ
þ

þ


þ

þ




þ


þ

þ

Parkinson disease/dementia/head injury
Arthritis

þ









þ

Dermatological conditions (vulvar lichen
sclerosus, vulvar eczema, psoriasis, Paget
disease)
Gynecologic conditions (genitourinary
syndrome of menopause, sexually
transmitted infections, endometriosis,
chronic pelvic pain, childbirth, pelvic organ
prolapse)
Malignancy and treatment (breast, anal,
bladder, colorectal, and gynecologic
cancers)







þ

None
Impact of hypertension or treatment is unclear;
one study found an association with low
desire
Low desire may relate to depression and
relationship status
None
Increased problems with lubrication and
orgasm
None
None
Dialysis associated with sexual dysfunction
Direct impact on sexual response; indirect
effect on desire may be mediated by arousal
disorders/pain
Desire may be increased or decreased
Decreased mobility and chronic pain may
impair sexual function
None







þ

None

þ

þ

þ

þ

Major depression

þ

þ

þ



Sexual function may be directly or indirectly
impacted by cancer diagnosis and treatment.
Factors include cancer diagnosis, disease
itself, treatment (surgery, radiation,
chemotherapy), and body image
None

þ ¼ affected;  ¼ not affected.
b
Data from references 50-52.
Adapted from Am Fam Physician,53 with permission.
a

with lower total and free testosterone
levels.58-62 Women should be asked about
other pelvic operations, trauma, or radiotherapy
because these factors may be associated with
pelvic pain and altered ovarian function. Other
conditions associated with lower androgen
levels, and potentially diminished desire,
include hyperprolactinemia,63,64 hypopituitarism, hypothalamic amenorrhea, adrenal insufﬁciency, primary ovarian insufﬁciency, and
chemical ovarian suppression. Conditions that
may increase sex hormoneebinding globulin
(SHBG) levels, and hence lower free testosterone levels, include hyperthyroidism and
human immunodeﬁciency virus infection.65
Overt66-68 or subclinical66,69 hypothyroidism
474
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and hyperthyroidism have been associated
with reduced sexual desire.68,70 Conversely,
polycystic ovary syndrome is often characterized by clinical and/or biochemical signs of
hyperandrogenism, with or without oligoovulation or anovulation, or polycystic ovaries.
Women with polycystic ovary syndrome have
psychological (feeling less attractive, less feminine, more depressed) and biological (obesity
and infertility) factors that may negatively
inﬂuence their sexual desire.71
Depressive symptoms are independently
and bidirectionally associated with HSDD,
with the presence of depression conferring a
50% to 70% increased risk of sexual dysfunction, and the occurrence of sexual dysfunction
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is associated with a 130% to 210% increased
risk of depression.19,72 Adding a layer of
complexity, most antidepressants are associated with decreased sexual desire73-76; therefore, use of antidepressant medication may
actually substitute one causative factor of
HSDD for another. The Patient Health Questionnaire (PHQ)77 is a validated instrument
to screen for and monitor severity of depressive symptoms. In the Hypoactive Sexual
Desire Disorder Registry for Women study,
34% of a clinical sample of women with
acquired, generalized HSDD were found to
have concurrent symptoms of depression as
measured by the PHQ-9 or were being treated
with antidepressant medications; however,
58% had not been diagnosed or treated for
depression before entering the study.78 In
the general population PRESIDE study, 37%
of women had concurrent depression as identiﬁed either by the PHQ-9, prior diagnosis of
depression, or treatment with antidepressant
medications.79 Given this signiﬁcant comorbidity, every patient with HSDD should be
screened for depressive symptoms because
major depressive disorder or treatment with
an antidepressant medication may be a modiﬁable etiologic factor [LoE 2]. It is important to
note that depression is also associated with
signiﬁcant chronic medical conditions such
as diabetes.80
Both type 1 and type 2 diabetes mellitus
almost double the risk of sexual dysfunction.81
In the Epidemiology of Diabetes Interventions
and Complications study, 57% of women with
type 1 diabetes reported low sexual desire.82
Interestingly, the prediabetic state (slightly
elevated blood glucose levels) was also characterized by impairment of sexual desire and
sexual satisfaction.83 Reduced sexual desire
and sexual satisfaction were strongly associated with insulin resistance (Homeostatic
Model Assessment Index 1eInsulin Resistance) and therefore susceptible to changes
in insulin sensitivity.83
Metabolic syndrome (MetS) is a group of
cardiovascular risk factors: high blood pressure, elevated blood glucose level, abnormal
cholesterol levels, and abdominal obesity.
Data for a relationship between MetS and
HSDD are conﬂicting. In a study of 376 postmenopausal community-dwelling women,
those with MetS had signiﬁcantly lower sexual
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TABLE 4. Medications Associated With Female Sexual Dysfunction
Medication
Anticholinergics
Antihistamines
Amphetamines and related anorexic drugs
Cardiovascular and antihypertensive medications
Antilipid medications
b-Blockers
Clonidine
Digoxin
Spironolactone
Methyldopa
Hormonal preparations
Danazol
GnRH agonists
Hormonal contraceptives
Antiandrogens
Tamoxifen
GnRH analogues
Ultralight contraceptive pills
Narcotics
Psychotropics
Antipsychotics
Barbiturates
Benzodiazepines
Lithium
SSRIs
TCA
MAO inhibitors
Venlafaxine
Other
Histamine 2 receptor blockers and promotility agents
Indomethacin
Ketoconazole
Phenytoin sodium
Aromatase inhibitors
Chemotherapeutic agents

Desire Arousal Orgasm
disorder disorders disorders




þ
þ




þ

þ
þ
þ
þ
þ
þ



þ







þ



þ
þ
þ
þ
þ
þ
þ
þ



þ
þ
þ
þ
þ





þ



þ

þ
þ
þ
þ
þ
þ

þ

þ
þ
þ
þ
þ
þ

þ

þ
þ

þ
þ
þ
þ
þ

þ
þ
þ
þ
þ
þ





þ
þ








GnRH ¼ gonadotropin-releasing hormone; MAO ¼ monoamine oxidase; SSRIs ¼ selective
serotonin reuptake inhibitors; TCA ¼ tricyclic antidepressants; þ ¼ yes;  ¼ no.
Adapted from Fertil Steril,54 with permission from Elsevier.

desire compared with other women.84 Three
smaller case-control studies did not ﬁnd any
signiﬁcant association between MetS and sexual desire.85-87 Whereas in population-based
studies sexual desire is inversely associated
with body mass index,88-90 3 clinical studies
of women seeking or undergoing weight loss
treatment did not ﬁnd an increase in sexual
desire.91-93 However, observational studies
have consistently indicated a trend toward
improvement in sexual desire after weight
loss,94,95 potentially due to improved body
image. Both obesity and MetS have been
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associated with increased baseline clitoral
vascular resistance and impaired sexual
arousal, suggesting that the negative impact
of these metabolic phenotypes on sexual function is primarily at the genital level rather than
a central effect.96
Various neurologic diseases have been
associated with decreased sexual desire,
notably multiple sclerosis97,98 and spinal
cord injury,99 but data are limited.
Decreased sexual desire is a common issue
for women after a diagnosis of breast cancer,
ranging from 23% to 80% of women.100,101
Sexual problems are independently associated
with being postmenopausal (potentially
provoked by chemotherapy), having vasomotor symptoms, and taking an aromatase
inhibitor (AI).101,102 Chemotherapy increases
the likelihood of sexual complaints compared
with surgery and/or radiation.103 In addition,
AI therapy is associated with vaginal
dryness, dyspareunia, and decreased sexual
desire.102,104
Medications that lower testosterone production include combined hormonal contraceptives (CHCs; oral, transvaginal, and
transdermal),105 chemical ovarian suppression
by gonadotropin-releasing hormone analogues, and pharmacological glucocorticoid
administration. Some other compounds
exhibit antiandrogen activity (spironolactone,
cyproterone acetate, ﬂutamide, and ﬁnasteride). Drugs increasing SHBG levels, and
hence lowering free testosterone levels, also
include oral estrogens, CHCs, tamoxifen, and
thyroxine.65 A double-blind, placebocontrolled, randomized trial determined that
a levonorgestrel-containing oral contraceptive
lowers sexual desire in comparison with placebo.106 Even though all CHCs suppress
ovarian testosterone production, the greatest
increase in SHBG level is seen with the higher
ethinyl estradiol doses (30-35 mg) and with
third- or fourth-generation progestins.105 A
recent study found evidence for a role of the
CAG repeat length of the androgen receptor
on the sexual desire of contraceptive users.107
In addition, drugs that may elevate prolactin
levels and, in part, decrease sexual desire
include antipsychotics and others.38,108 We
conclude that CHCs may be associated with
HSDD in some women, and thus, change of
medication may improve desire [LoE 2].
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TREATMENT
Therapeutic strategies for this POC include education and, if needed, addressing modiﬁable factors. Should generalized acquired HSDD persist,
treatment may include sex therapy, central
nervous system (CNS) agents, and hormonal
agents, taking into account menopausal status.
First- and Second-Line Therapies
Education. Effective patient education requires
knowledge, time, communication skills, and
bibliographic resources that facilitate positive
sexual behavioral changes.43 Education may be
structured in 3 parts. First, provide information
on normal sexual functioning. This information
may include a description of spontaneous and
responsive sexual desire, the role of motivation
in sexual desire, the importance of adequate
sexual stimulation, the impact of pleasurable
sexual experiences on desire, and the inﬂuence
of age and relationship duration.109-111 Second,
educate the patient about factors that are derived
from the sexual and medical history that may
disrupt sexual desire (eg, mood disorders,
relationship satisfaction, body image).5 Third,
HCPs may assess motivation for treatment and
discuss treatment options.5,112 If the patient has
a partner, involving the partner in treatment may
sometimes be helpful. Education should
continue throughout the process, including
patient follow-up.
Modiﬁcation of Potentially Contributing
Factors. The next intervention level includes
modiﬁcation of factors thought to be playing
a role in HSDD. The following paragraphs
summarize strategies for intervention for
some of the more common modiﬁable factors
associated with HSDD and are based on
consensus expert opinion.
Treatment of genital arousal symptoms and
pain with vaginal lubricants, vaginal moisturizers, low-dose vaginal estrogen or intravaginal
dehydroepiandrosterone (DHEA),113 or physical therapy (for hypertonic, tender pelvic ﬂoor
muscles)114,115 and menopausal vasomotor
symptoms with systemic hormone therapy116
may relieve symptoms and therefore improve
desire. In particular, pain with sexual activity
should be addressed before treatment of HSDD.
In women with type 2 diabetes, limited
evidence suggests that lifestyle modiﬁcations
that include substantial weight loss may
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TABLE 5. Psychological Factors and Treatment Strategies
Psychological factor

Recommended approach

Depression/anxiety
Poor self-esteem/body image
Stress/distraction
History of abuse (physical, sexual, emotional)
Substance abuse
Self-imposed pressure for sex
Religious, personal, cultural or family values,
beliefs, and taboos
Relationship factors
Lifestyle factors (eg, fatigue, sleep deprivation)
Sexual factors (eg, inadequate stimulation)

Pharmacotherapy/cognitive behavioral therapy
Psychotherapy
Cognitive behavioral therapy
Psychotherapy
Psychotherapy
Ofﬁce-based counseling or refer for cognitive behavioral therapy
Ofﬁce-based counseling or refer for cognitive behavioral therapy
Ofﬁce-based counseling or refer for individual/couples therapy
Ofﬁce-based counseling
Ofﬁce-based counseling

alleviate sexual dysfunction.37 Treatment of
gynecologic disorders and urinary or fecal incontinence may positively impact sexual
desire.50,51 Malignant disorders may adversely
affect sexual function either directly, as the
result of the disorder itself, or indirectly, related
to the cancer diagnosis or treatment, and
addressing sexual changes resulting from cancer or treatment may lead to improved sexual
function.117
Sleep problems and insomnia in particular
are common concerns among women. In the
Women’s Health Initiative Observational
Study, higher insomnia scores and shorter durations of sleep (<7-8 hours) were associated
with decreased sexual function.118 Improving
duration and quality of sleep may positively
affect sexual function.
As noted previously, depression has a bidirectional association with sexual dysfunction,
and adequate treatment of depression may positively impact sexual function.5,72 Additionally,
antidepressant medications are commonly associated with treatment-emergent sexual dysfunction, a potential adverse effect that may result
in discontinuation of treatment and impaired
quality of life.75,119,120 Management strategies
for antidepressant-related sexual dysfunction
include behavioral (eg, exercise, scheduling
sexual activity, vibratory stimulation),121,122
complementary (eg, acupuncture),123 and pharmacological (eg, dose reduction or discontinuation, switching to a drug with fewer sexual
adverse effects, and adding antidotes/adjunctive
treatment) therapies.124-127 Other commonly
used medications potentially impacting sexual
function include CHCs, AIs, and spironolactone.54 Reviewing a patient’s medication list
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and modifying medication regimens potentially
impacting sexual function (Table 4) may
improve sexual desire. Alcohol, smoking and
illicit substance use may also contribute to sexual
dysfunction.
Several psychological factors that may
contribute to loss of sexual desire may be modiﬁable. Table 5 lists the most common psychological factors contributing to HSDD.
Relationship factors frequently adversely
impact sexual desire. Health care professionals
may use ofﬁce-based counseling or may
consider referring the patient to an individual
or couples therapist to modify negative
communication patterns, to address partner
sexual dysfunction, to modify the partner’s
pressure or demanding behavior for sex, and
to help problem solve when lack of time and/
or privacy are contributing factors.51 Ofﬁcebased counseling may also be useful to reevaluate and alter interfering beliefs and values128
and should be continued in follow-up.
Third-Line Treatment Options
Sex Therapy. A range of psychological interventions has been developed to treat sexual
dysfunctions in women, independent of
menopausal status. Focused sex therapy for
HSDD is unlikely to be effective if relationship
problems contributing to low desire or as a
result of HSDD (ie, power, control, trust) for
women with a partner, sexual dysfunction in
the partner, or a history of sexual, physical,
or emotional abuse are not addressed.
Three frequently used psychological interventions are behavior therapy, cognitive
behavior therapy (CBT), and mindfulness
therapy. Behavior therapy attempts to alleviate
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sexual difﬁculties through a combination of
techniques including education, communication skills training, and sensate focus exercises.129,130 On their own, sensate focus
exercises are unlikely to be effective for
HSDD in women [LoE 5].
Cognitive behavior therapy is designed to
challenge unrealistic beliefs that may be
contributing to sexual problems and to alter
behaviors that maintain HSDD. For example,
individuals may be making cognitive errors,
personalizing, or catastrophizing.131 With the
help of the therapist, the patient learns to
identify and challenge the unrealistic beliefs
that trigger negative behaviors and emotions
regarding sexual activity. A meta-analysis of
20 small studies using psychological interventions vs a wait-list control in multiple settings
in the treatment of various types of sexual dysfunctions in men and women (4 of the 20
studies were of HSDD in women)132 found
that psychological interventions were effective
in reducing symptom severity and, to a lesser
degree, improving sexual satisfaction among
women with low sexual desire [LoE 1]. A
more recent, more speciﬁc review133 found 3
studies in which CBT in women with HSDD
was effective vs wait-list controls.
Mindfulness-based CBT includes exercises
that aim to cultivate present-moment awareness and nonjudgmental observation of experiences.134-136 When applied to HSDD,
mindfulness exercises may help decrease
cognitive distraction during sexual activity
and increase awareness of pleasurable sensations.136-139 Two wait-list controlled studies
support mindfulness meditation training in
women with HSDD.133 To date, 5 studies
have evaluated the incorporation of mindfulness training into a CBT intervention for
women with non-HSDD female sexual problems140-144 and found improvements in sexual
desire and related distress. Mindfulness therapy has demonstrated preliminary levels of
effectiveness in the treatment of this disorder
among women.144-146
CNS Agents. Flibanserin is currently the only
US Food and Drug Administrationeapproved
medication for generalized acquired HSDD in
premenopausal women. Flibanserin (100 mg
dosed at bedtime) is a nonhormonal, centrally
acting, daily, oral, multifunctional serotonin
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agonist and antagonist.147 Efﬁcacy was established in 3 pivotal trials in more than 3500
women, demonstrating a statistically signiﬁcant and clinically meaningful improvement in
the level of sexual desire and the number of
sexually satisfying events and a decrease in
distress compared with placebo [LoE 1].148-150
Clinical trials of ﬂibanserin in postmenopausal
women have found similar efﬁcacy, but it is
not currently Food and Drug Administrationeapproved in this population.151
Approximately 50% of women with HSDD
respond to ﬂibanserin, and it may take up to 8
weeks for efﬁcacy to emerge. The most common adverse events (AEs) in premenopausal
women are dizziness (9.2%), somnolence
(8.3%), nausea (6.5%), and fatigue (3.7%)147;
placebo-corrected rates are similar to other
CNS-active agents. Most AEs are mild, transient, and mitigated with bedtime dosing. In
the trials, discontinuation due to AEs was 13%
in premenopausal women treated with
ﬂibanserin compared with 6% with placebo.
Flibanserin labeling has a boxed warning
that concomitant alcohol use is contraindicated
on the basis of the results of an alcohol challenge study that found an increase in sedation,
syncope, and hypotension in the treatment
group (23 men and 2 women).152 However,
alcohol use was not restricted and did not increase such AEs over placebo in the 3 major
pivotal trials that were limited to premenopausal women.153 A postapproval alcohol interaction study performed in 96 women (45
years old) revealed no effect of concomitant
ethanol ingestion for somnolence, drowsiness,
orthostatic blood pressure, vertigo, or hypotension with no reports of syncope, although a
small increase in dizziness was reported at the
highest dose of ethanol (0.6 g/kg) when taken
with ﬂibanserin (39.8%) compared with ﬂibanserin alone (31.3%).152 A risk evaluation and
mitigation program requires certiﬁcation of prescribers and pharmacies in consenting patients
to avoid alcohol.
Other CNS-active agents approved for
other indications have been used off-label for
the treatment of HSDD despite limited efﬁcacy
and safety data. Bupropion, which acts to
enhance dopamine and norepinephrine, was
found in a randomized, double-blind,
placebo-controlled trial (at 300-400 mg/d) to
improve sexual desire vs placebo in women
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with HSDD, but enrollment was insufﬁcient to
reach statistical signiﬁcance, as prespeciﬁed in
the study protocol [LoE 2].154 Adverse effects
of bupropion used for treatment of major
depression or smoking cessation include
tremor (13.5%), agitation (9.7%), dry mouth
(9.2%), constipation (8.2%), dizziness
(6.1%), and nausea/vomiting (4%).155 In
women with antidepressant-induced sexual
dysfunction, the addition of sustained-release
bupropion (300 mg/day) improved sexual
desire vs placebo.125
Buspirone, which reduces serotonin inhibition, is another off-label treatment that has
been used for antidepressant-associated sexual
dysfunction. One trial found improvement in
sexual function (including “low libido”) in
depressed women with selective serotonin
reuptake inhibitoreinduced sexual dysfunction with buspirone (30-60 mg/d) compared
with placebo (58% vs 30%) [LoE 2].6,156 The
most common adverse effects of buspirone in
studies of generalized anxiety disorder
(approved indication) are dizziness (9%),
nervousness (4%), nausea (3%), and headache
(3%).
Drug development research for HSDD has
been directed toward ﬁnding CNS agents that
speciﬁcally activate stimulatory pathways or
reduce inhibitory pathways regulating sexual
desire.157 Therapies in clinical trial development include bremelanotide158-164 and combination therapies: testosterone with sildenaﬁl
and testosterone with buspirone165-167 and
bupropion with trazodone.168
Hormonal Therapy. Testosterone therapy
was initially approved in Europe for the treatment of HSDD in surgically menopausal
women and is currently approved in Australia
for women with testosterone deﬁciency and
associated symptoms such as low sexual
desire. However, testosterone therapy in
women remains an off-label treatment in
other countries. Oral testosterone therapy is
not recommended because there are substantial intraindividual and interindividual variations in absorption such that levels achieved
are often supraphysiologic and may result in
lipid/cardiac effects and hepatotoxicity.169
Studies using transdermal testosterone have
consistently revealed efﬁcacy for the treatment
of HSDD in both naturally and surgically
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postmenopausal women, either alone or in
combination with menopausal estrogen therapy [LoE 1].26,65,170 Four published 24-week
phase 3 clinical trials in naturally and surgically postmenopausal women with HSDD
found that a 300-mg/d testosterone patch
signiﬁcantly improved the primary efﬁcacy
measures of sexual desire and frequency of
satisfying sexual events (measured by proprietary instruments) vs placebo.171-174 Levels
of sexually related distress also decreased
signiﬁcantly compared with placebo in 3 of
the 4 studies.
The most common AEs in descending order
were application site reactions, acne, breast pain,
headache, and hirsutism. Laboratory ﬁndings
(liver function and hematologic tests, lipid proﬁles, clotting measures, and carbohydrate metabolism) remained essentially unchanged from
baseline and did not differ among treatment
groups.171-176 In postmenopausal women,
when serum free testosterone is maintained
within the normal range for premenopausal
women, short-term safety data are reassuring
[LoE 1].170,177,178 However, the long-term safety
of testosterone use in postmenopausal women is
limited to observational studies.179 Likewise,
long-term (beyond 2 years) safety data with regard to breast cancer and cardiovascular events
are limited to observational trials and are
inconclusive.171,176,179,180 Studies involving
reproductive-aged women are lacking.
If testosterone therapy is being considered
(at the discretion of the patient and the HCP),
baseline and follow-up testosterone values
may be assessed [LoE 2-3].26 Normal testosterone ranges have been reported for women
of different age groups, but there is no minimal value for any androgen that can be used
to identify women with HSDD.65,181 Most
circulating testosterone is bound to proteins
(ie, SHBG, albumin), and only 1% to 2% of
the total testosterone is unbound or free and
biologically active.65 Sex hormoneebinding
globulin levels vary considerably among individuals58 and may be increased by oral estrogens, hormonal contraception, and thyroid
hormone replacement and lowered by central
adiposity and oral androgen therapy.181,182
Most radioimmunoassays lack the precision
to accurately measure total testosterone levels
in women183 such that, when possible, testosterone should be measured by liquid
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HYPOTHESIS: IN WOMEN WITH HSDD - THE EFFECT OF TREATMENTS ON SEXUAL DESIRE

PRETREATMENT

TREATMENT

POSTTREATMENT

SEXUAL
STIMULATION
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HORMONAL
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SEX
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FIGURE 3. Hypothetical impact of treatments for hypoactive sexual desire disorder (HSDD). Although the precise etiology of HSDD
remains unknown, the activities of inhibitory brain neurotransmitters (opioids, serotonin, and endocannabinoids) are thought to be
greater than the activities of excitatory brain neurotransmitters (dopamine, melanocortin, oxytocin, vasopressin, and norepinephrine)
in the presence of sexual cues and stimuli. Although the initial molecular mechanisms may vary, sex therapy, central nervous system
agents, or hormonal agents used in treating HSDD may ultimately cause similar underlying changes in brain function and structure
within neural circuits that regulate sexual desire such that excitation systems can be activated to a greater extent than inhibitory
systems in the presence of cues and stimuli.

chromatographyemass spectrometry, which is
increasingly becoming available to clinicians.184 Free testosterone levels can be calculated from measured total testosterone and
SHBG levels using an online calculator.185
Women using testosterone should have regular follow-up blood testosterone measurements to ensure that supraphysiologic
therapy is avoided.170
Testosterone formulations for women are
not globally available, so clinicians are
commonly limited to prescribing compounded
formulations or testosterone formulations for
men modiﬁed to much lower administered
doses (usually one-tenth of the male dose)
because supraphysiologic concentrations can
cause virilization [LoE Expert opinion/clinical
principle].65,170 When a trial of testosterone
therapy is initiated, treatment should be discontinued if the patient experiences no improvement in symptoms after 6 months.170
The synthetic orally active steroid tibolone
is weakly androgenic and lowers SHBG, resulting in an increase in endogenous free testosterone.186 Although a small randomized
clinical trial of women with sexual dysfunction
found tibolone to be marginally more effective
for low desire than transdermal hormone
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therapy,187 a recent meta-analysis failed to
conﬁrm tibolone’s beneﬁt on sexual desire in
postmenopausal women [LoE 2-3].116
Concerning oral DHEA, systematic reviews
and meta-analyses have found no statistically
signiﬁcant beneﬁt of systemic DHEA on female
sexual dysfunction [LoE 1].188
Follow-up and Reassessment
Reassessment and follow-up should be
conducted at regular intervals at the
discretion of the HCP. This step facilitates
patient communication including discussion
regarding other problems, patient concerns
regarding treatment (eg, adverse drug reactions), and other sexual dysfunctions such as
pain, partner issues, or lifestyle factors such
as emotional distress. Patients may change
medication regimens for other conditions
that may impact treatment of HSDD. The
need for dosage titration or substitution of
one therapy for another may be considered
at each follow-up visit. Patients may change
treatment preferences, seek new information,
or wish to reevaluate their current treatment
regimen. Lastly, general medical and psychosocial reassessment should occur at regular
intervals, depending on the health and
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psychosocial needs of the patient. Follow-up is
intended to monitor the progress of therapy
and the medical status of the patient (and partner) and provides an opportunity for further
patient education.
DISCUSSION
The management steps within this POC are
dependent on ﬁrst asking about sexual health
concerns, then distinguishing among the sexual
dysfunctions to identify women with HSDD,
and ﬁnally making the appropriate selection
of treatment options. Treatments may include
education, addressing potentially modiﬁable
factors, psychological therapy, CNS agents, or
hormone therapy. Management principles
include taking into account risk to beneﬁt ratio,
degree of invasiveness, and cost in order to provide individualized care. The ﬁnal decision with
regard to treatment is most often dependent on
patient (and partner) preferences and goals.
This factor is clinically relevant considering
the lack of comparison data to prioritize these
therapies for HSDD.
Although the precise mechanisms for any
given treatment may vary, we hypothesize that
all effective treatments for HSDD result in functional changes in the neural pathways regulating
sexual desire in order to enable excitation to
overcome inhibition in the appropriate context
of spontaneous sexual thoughts and/or visual/
aural/physical stimulation (Figure 3). This
hypothesis is consistent with studies demonstrating neuroplastic alterations regulating neurogenesis, synaptic plasticity, and synaptic
activity associated with all of the recommended
interventions: mindfulness and cognitive behavioral therapy,189-192 steroid hormones,193,194
and CNS-active drugs that modulate the neurotransmitter systems mediating HSDD.195-197
Given the unmet need of women with
HSDD, developmental efforts are continuing
for new safe and effective treatments. However, cost of development and regulatory
requirements remain substantial obstacles. It
should be emphasized that the impact of any
drug therapy is not to circumvent the inhibitory inﬂuence on sexual desire that normally
predominates. Rather, modulation of neuroendocrine systems may facilitate the activation of
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sexual desire pathways when both physiologic
stimulation and social context are sufﬁcient
and appropriate.
This ISSWSH POC is an international
consensus guideline to help HCPs in the management of women with HSDD. Health care
professionals are encouraged to initiate a conversation with their patients about sexual activity and sexual satisfaction. Asking about
these issues using the techniques noted in
this POC can demonstrate a deeper interest
on the part of the HCP in aspects of life that
may be extremely important to patients. The
depth of the inquiry can depend on the interests and depth of experience of the HCP. Selfrecognition of an HCP’s clinical and practice
limitations can result in appropriate referral
of a woman for a distressing problem, both
empowering the patient and leading to successful outcome.

CONCLUSION
The ISSWSH POC provides guidelines for
clinicians caring for women to diagnose
HSDD and provide management, taking
into account all the contributing biopsychosocial aspects: physical, medical, and
medication factors; relationship and life situations; and personal sexual behaviors and
history in order to provide education, modiﬁcation of existing factors, and treatment
based on shared decision making between
the patient and her HCP. The ultimate goal
of all treatment programs is improved function via a working partnership between the
patient and her HCP.
ACKNOWLEDGMENTS
We thank Sue W. Goldstein, ISSWSH global
development chair, for her tireless assistance
in completing this project and Tessa Benitez,
General Manager of ISSWSH.
SUPPLEMENTAL ONLINE MATERIAL
Supplemental material can be found online at:
http://www.mayoclinicproceedings.org. Supplemental material attached to journal articles
has not been edited, and the authors take responsibility for the accuracy of all data.

https://doi.org/10.1016/j.mayocp.2017.11.002

481

MAYO CLINIC PROCEEDINGS

Abbreviations and Acronyms: AE = adverse event; AI =
aromatase inhibitor; CBT = cognitive behavior therapy; CHC
= combined hormonal contraceptive; CNS = central nervous system; DHEA = dehydroepiandrosterone; DSDS =
Decreased Sexual Desire Screener; HCP = health care
professional; HSDD = hypoactive sexual desire disorder;
ISSWSH = International Society for the Study of Women’s
Sexual Health; LoE = level of evidence; MetS = metabolic
syndrome; PHQ = Patient Health Questionnaire; POC =
process of care; SHBG = sex hormoneebinding globulin

S1 Biopharma, Inc, Shionogi Inc, and Valeant Pharmaceuticals
International, Inc; is on the advisory boards of Emotional
Brain BV, Nuelle, Inc, The Female Health Company, and
Valeant Pharmaceuticals International, Inc; and has participated in clinical trials supported by JoyLux, Inc, Palatin Technologies, Inc, and TherapeuticsMD, Inc.

Afﬁliations (Continued from the ﬁrst page of this
article.): From the Department of Psychiatry and Neurobehavioral Sciences and Department of Obstetrics and Gynecology, University of Virginia, Charlottesville, VA (A.H.C.);
Sexual Medicine Program, Alvarado Hospital, San Diego,
CA (I.G.); Institute for Sexual Medicine, San Diego, CA
(N.N.K.); Professor Emeritus (S.E.A.), Department of Reproductive Biology (S.A.K.) and Department of Psychiatry
(S.A.K.), Case Western Reserve University School of Medicine, Cleveland, OH; Center for Marital and Sexual Health
of South Florida, West Palm Beach, FL (S.E.A.); Women’s
Health Clinic, Division of General Internal Medicine, Mayo
Clinic, Rochester, MN (S.S.F.); Women’s Institute for Sexual
Health, Nashville, TN (B.M.F.); Department of Psychiatry
and Department of Medicine, Weill Cornell Medicine,
New York, NY (S.J.P.); Department of Obstetrics and Gynecology, George Washington University, Washington, DC
(J.A.S.); Department of Biomedical, Experimental and Clinical Sciences, University of Florence, Florence, Italy (L.V.);
Park Nicollet Sexual Medicine and Male Infertility Clinic,
St. Louis Park, MN (K.C.); School of Public Health and Preventive Medicine, Monash University, Melbourne, Victoria,
Australia (S.R.D.); Department of Obstetrics and Gynecology, Medical College of Georgia, Augusta, GA (M.A.F.); Institute for the Study of Urological Diseases, Thessaloniki,
Greece (P.-S.K.); Lisa Larkin, MD, and Associates, Mariemont, OH (L.L.); Institute for Health & Ageing, Melbourne,
Victoria, Australia (M.M.); and Department of Family Medicine, SUNY Downstate Medical Center, Brooklyn, NY (R.S.).

Dr Althof is a principal investigator for Palatin Technologies,
Inc, and is a speaker for Valeant Pharmaceuticals International,
Inc.
Dr Faubion is a consultant for Mithra Pharmaceuticals.
Ms Faught is a speaker for Actavis Pharma, Inc, and Valeant
Pharmaceuticals International, Inc, and is on the advisory boards
for Actavis, Palatin Technologies, Inc, and Valeant Pharmaceuticals International, Inc.
Dr Parish is a consultant for The Female Health Company;
is on the advisory boards of Emotional Brain BV, Palatin Technologies, Inc, Pﬁzer, Inc, and Valeant Pharmaceuticals International, Inc; has received consulting fees/honoraria from
Allergan, AMAG Pharmaceuticals, and Valeant Pharmaceuticals
International, Inc; has received speaker’s fees from Pﬁzer, Inc,
and Valeant Pharmaceuticals International, Inc; and has received
writing support from Pﬁzer, Inc.
Dr Simon is on the advisory boards of and is a consultant
for AbbVie Inc, Allergan, AMAG Pharmaceuticals, Amgen Inc,
Apotex Inc, ASCEND Therapeutics US, LLC, Azure Biotech,
Inc, JDS Therapeutics, LLC, Merck & Co, Inc, Millendo Therapeutics, Inc, Noven Pharmaceuticals, Inc, Novo Nordisk A/S,
Nuelle, Inc, Perrigo Company plc, Radius Health, Inc, Regeneron Pharmaceuticals, Roivant Sciences LTD, Sanoﬁ, Sebela
Pharmaceuticals Inc, Sermonix Pharmaceuticals, Shionogi Inc,
Sprout Pharmaceuticals, inc, Symbiotec Pharmalab Pvt Ltd,
TherapeuticsMD, Inc, Valeant Pharmaceuticals; is a speaker
for Amgen, Eisai, Merck, Noven Pharmaceuticals, Novo
Nordisk, Shionogi, and Valeant Pharmaceuticals International,
Inc; has received research grants as principal investigator for
AbbVie Inc, Actavis Pharma, Inc, Agile Therapeutics, Bayer
Healthcare Pharmaceuticals LLC, GlaxoSmithKline plc, New
England Research Institutes, Novo Nordisk A/S, Palatin Technologies, Inc, Symbio Research, TherapeuticsMD, Inc; and has
stock (direct purchase) in Sermonix Pharmaceuticals.
Dr Davis is a consultant for and has received research
grants from Lawley Pharmaceuticals Pty Ltd; has received
speaker’s fees from Pﬁzer, Inc, Abbott, and Besins Healthcare; and has received fees for development of educational
presentations from Pﬁzer, Inc.
Dr Freeman is a consultant for Procter & Gamble and
has received consulting fees from AMAG Pharmaceuticals;
has received grants from Proctor & Gamble; and has
received speaker’s fees from Omnia-Prova Education
Collaborative.
Dr Kingsberg is a consultant for SST Corporation,
AMAG Pharmaceuticals, Emotional Brain BV, Endoceutics,
Inc, Materna Medical, Valeant Pharmaceuticals International, Inc, Duchesnay USA, Shionogi Inc, TherapeuticsMD, Inc, Pﬁzer, Inc, Simbionix USA Corporation, and
IVIX, Ltd; has received speaker’s fees from Valeant Pharmaceuticals International, Inc, and AMAG Pharmaceuticals;
has received fees for development of educational presentations from AMAG Pharmaceuticals, Endoceutics, Inc,

Grant Support: Funding for this project was provided by
the International Society for the Study of Women’s Sexual
Health from unrestricted educational grants from Valeant
Pharmaceuticals International, Inc, AMAG Pharmaceuticals,
Emotional Brain BV, and Palatin Technologies, Inc.
Potential Competing Interests: Dr Clayton has received
grants from Auspex Pharmaceuticals, Inc, Forest Laboratories,
Inc/Allergan, Genomind, Inc, Janssen Pharmaceuticals, Inc,
Palatin Technologies, Inc, Sage Therapeutics, and Takeda
Pharmaceutical Company Limited: has received personal
fees for consulting services from Forest Laboratories,
Inc/Allergan, Palatin Technologies, Inc, S1 Biopharma, Inc,
Valeant Pharmaceuticals International, Inc, and Takeda Pharmaceutical Company Limited; and has shares/restricted stock
units from Euthymics Bioscience, Inc, and S1 Biopharma, Inc.
Dr Goldstein is a consultant for AMG Pharmaceuticals,
Atyu BioScience, Inc, Ipsen Biopharmaceuticals, Inc, Shionogi
Inc, Strategic Science & Technologies, LLC, and Valeant Pharmaceuticals International, Inc: has received grants from
Valeant Pharmaceuticals International, Inc, and Shionogi Inc;
has received speaker’s fees from AMAG Pharmaceuticals,
ASCEND Therapeutics US, LLC, Cynosure, Inc, Nuelle, Inc,

482

Mayo Clin Proc.

n

Dr Kim is a consultant for Valeant Pharmaceuticals International, Inc and Sprout Pharmaceuticals, Inc, and has received
research grants from Valeant Pharmaceuticals International,
Inc, and Astellas Pharma US, Inc.

April 2018;93(4):467-487

n

https://doi.org/10.1016/j.mayocp.2017.11.002
www.mayoclinicproceedings.org

ISSWSH PROCESS OF CARE FOR HSDD IN WOMEN

Valeant Pharmaceuticals International, Inc, and Pﬁzer, Inc;
has received speaking and consulting fees from Nuelle,
Inc; and has stock options in Viveve, Inc.
Dr Kirana has received personal fees from The Menarini Group and Recordati SpA.
Dr Larkin is a speaker for Forefront and is on the advisory boards of Palatin Technologies, Inc, and Valeant Pharmaceuticals International, Inc.
Dr McCabe is on the advisory board of Actelion Pharmaceuticals Ltd.
Correspondence: Address to Noel N. Kim, PhD, Institute
for Sexual Medicine, 6330 Nancy Ridge Dr, Ste 102, San
Diego, CA 92121 (noelkim@gmail.com).

REFERENCES
1. Process of Care Consensus Panel. The process of care model
for evaluation and treatment of erectile dysfunction. Int J Impot
Res. 1999;11(2):59-70.
2. Basson R, Berman J, Burnett A, et al. Report of the international consensus development conference on female sexual
dysfunction: deﬁnitions and classiﬁcations. J Urol. 2000;
163(3):888-893.
3. Berger R, Billups K, Brock G, et al. Report of the American
Foundation for Urologic Disease (AFUD) Thought Leader
Panel for evaluation and treatment of priapism. Int J Impot
Res. 2001;13(suppl 5):S39-S43.
4. McCabe MP, Sharlip ID, Lewis R, et al. Incidence and prevalence of sexual dysfunction in women and men: a consensus
statement from the Fourth International Consultation on Sexual Medicine 2015. J Sex Med. 2016;13(2):144-152.
5. Parish SJ, Hahn SR. Hypoactive sexual desire disorder: a review of epidemiology, biopsychology, diagnosis, and treatment. Sex Med Rev. 2016;4(2):103-120.
6. Kingsberg SA, Clayton AH, Pfaus JG. The female sexual
response: current models, neurobiological underpinnings and
agents currently approved or under investigation for the treatment of hypoactive sexual desire disorder. CNS Drugs. 2015;
29(11):915-933.
7. Balon R, Clayton AH. Female sexual interest/arousal disorder: a
diagnosis out of thin air. Arch Sex Behav. 2014;43(7):1227-1229.
8. McCabe MP, Sharlip ID, Lewis R, et al. Risk factors for sexual
dysfunction among women and men: a consensus statement
from the Fourth International Consultation on Sexual Medicine 2015. J Sex Med. 2016;13(2):153-167.
9. Parish SJ, Goldstein AT, Goldstein SW, et al. Toward a more
evidence-based nosology and nomenclature for female sexual
dysfunctionsdpart II. J Sex Med. 2016;13(12):1888-1906.
10. Kingsberg SA. Attitudinal survey of women living with low sexual desire. J Womens Health (Larchmt). 2014;23(10):817-823.
11. Leiblum SR, Koochaki PE, Rodenberg CA, Barton IP, Rosen RC.
Hypoactive sexual desire disorder in postmenopausal women:
US results from the Women’s International Study of Health and
Sexuality (WISHeS). Menopause. 2006;13(1):46-56.
12. Dennerstein L, Koochaki P, Barton I, Graziottin A. Hypoactive
sexual desire disorder in menopausal women: a survey of
Western European women. J Sex Med. 2006;3(2):212-222.
13. Foley K, Foley D, Johnson BH. Healthcare resource utilization
and expenditures of women diagnosed with hypoactive sexual desire disorder. J Med Econ. 2010;13(4):583-590.
14. Biddle AK, West SL, D’Aloisio AA, Wheeler SB, Borisov NN,
Thorp J. Hypoactive sexual desire disorder in postmenopausal
women: quality of life and health burden. Value Health. 2009;
12(5):763-772.
15. Osborn M, Hawton K, Gath D. Sexual dysfunction among
middle aged women in the community. Br Med J (Clin Res
Ed). 1988;296(6627):959-962.
Mayo Clin Proc. n April 2018;93(4):467-487
www.mayoclinicproceedings.org

n

16. Laumann EO, Paik A, Rosen RC. Sexual dysfunction in the
United States: prevalence and predictors [published correction appears in JAMA. 1999;281(13):1174]. JAMA. 1999;
281(6):537-544.
17. Fugl-Meyer AR, Fugl-Meyer KS. Sexual disabilities, problems
and satisfaction in 18-74 year-old Swedes. Scand J Sex.
1999;2(2):79-105.
18. Nicolosi A, Laumann EO, Glasser DB, Moreira ED Jr, Paik A,
Gingell C; Global Study of Sexual Attitudes and Behaviors Investigators’ Group. Sexual behavior and sexual dysfunctions
after age 40: the Global Study of Sexual Attitudes and Behaviors. Urology. 2004;64(5):991-997.
19. Zeleke BM, Bell RJ, Billah B, Davis SR. Hypoactive sexual desire
dysfunction in community-dwelling older women. Menopause.
2017;24(4):391-399.
20. Worsley R, Bell RJ, Gartoulla P, Davis SR. Prevalence and
predictors of low sexual desire, sexually related personal
distress, and hypoactive sexual desire dysfunction in a
community-based sample of midlife women. J Sex Med.
2017;14(5):675-686.
21. Shifren JL, Monz BU, Russo PA, Segreti A, Johannes CB. Sexual
problems and distress in United States women: prevalence
and correlates. Obstet Gynecol. 2008;112(5):970-978.
22. Georgiadis JR, Kringelbach ML, Pfaus JG. Sex for fun: a synthesis of human and animal neurobiology. Nat Rev Urol. 2012;
9(9):486-498.
23. Pfaus JG. Pathways of sexual desire. J Sex Med. 2009;6(6):
1506-1533.
24. Holstege G. How the emotional motor system controls the
pelvic organs. Sex Med Rev. 2016;4(4):303-328.
25. Toates F. An integrative theoretical framework for understanding sexual motivation, arousal, and behavior. J Sex Res.
2009;46(2-3):168-193.
26. Goldstein I, Kim NN, Clayton AH, et al. Hypoactive sexual
desire disorder: International Society for the Study of
Women’s Sexual Health (ISSWSH) expert consensus panel
review. Mayo Clin Proc. 2017;92(1):114-128.
27. Arnow BA, Millheiser L, Garrett A, et al. Women with hypoactive sexual desire disorder compared to normal females: a
functional magnetic resonance imaging study. Neuroscience.
2009;158(2):484-502.
28. Bianchi-Demicheli F, Cojan Y, Waber L, Recordon N,
Vuilleumier P, Ortigue S. Neural bases of hypoactive sexual
desire disorder in women: an event-related FMRI study.
J Sex Med. 2011;8(9):2546-2559.
29. Bloemers J, Scholte HS, van Rooij K, et al. Reduced gray matter volume and increased white matter fractional anisotropy in
women with hypoactive sexual desire disorder. J Sex Med.
2014;11(3):753-767.
30. Woodard TL, Nowak NT, Balon R, Tancer M, Diamond MP.
Brain activation patterns in women with acquired hypoactive
sexual desire disorder and women with normal sexual function: a cross-sectional pilot study. Fertil Steril. 2013;100(4):
1068-1076.
31. Sadovsky R, Nusbaum M. Sexual health inquiry and support is
a primary care priority. J Sex Med. 2006;3(1):3-11.
32. Clayton AH, Goldﬁscher ER, Goldstein I, Derogatis L, LewisD’Agostino DJ, Pyke R. Validation of the Decreased Sexual
Desire Screener (DSDS): a brief diagnostic instrument for
generalized acquired female hypoactive sexual desire disorder
(HSDD). J Sex Med. 2009;6(3):730-738.
33. Oxford Centre for Evidence-based Medicine e Levels of
Evidence (March 2009). Centre for Evidence-based Medicine
website. http://www.cebm.net/oxford-centre-evidence-basedmedicine-levels-evidence-march-2009. Accessed April 24,
2017.
34. Goldﬁscher E, Clayton AH, Goldstein I, et al. Decreased sexual desire screener (DSDS) for diagnosis of hypoactive sexual
desire disorder in women. Obstet Gynecol. 2008;111(suppl 4):
109S.

https://doi.org/10.1016/j.mayocp.2017.11.002

483

MAYO CLINIC PROCEEDINGS

35. Clayton AH, Goldﬁscher E, Goldstein I, et al. Validity of the
decreased sexual desire screener for diagnosing hypoactive
sexual desire disorder. J Sex Marital Ther. 2013;39(2):132-143.
36. Brotto LA, Yule M. Asexuality: sexual orientation, paraphilia,
sexual dysfunction, or none of the above? Arch Sex Behav.
2017;46(3):619-627.
37. Worsley R, Santoro N, Miller KK, Parish SJ, Davis SR. Hormones
and female sexual dysfunction: beyond estrogens and androgensdﬁndings from the Fourth International Consultation on
Sexual Medicine. J Sex Med. 2016;13(3):283-290.
38. Melmed S, Casanueva FF, Hoffman AR, et al. Diagnosis and
treatment of hyperprolactinemia: an Endocrine Society clinical
practice guideline. J Clin Endocrinol Metab. 2011;96(2):273-288.
39. Roberts CG, Ladenson PW. Hypothyroidism. Lancet. 2004;
363(9411):793-803.
40. Cooper DS. Hyperthyroidism. Lancet. 2003;362(9382):459-468.
41. Klein DA, Poth MA. Amenorrhea: an approach to diagnosis
and management. Am Fam Physician. 2013;87(11):781-788.
42. Hatzichristou D, Rosen RC, Derogatis LR, et al. Recommendations for the clinical evaluation of men and women with
sexual dysfunction. J Sex Med. 2010;7(1, pt 2):337-348.
43. Kirana PS, Papaharitou S, Athanasiadis L, et al. A conceptual
framework for the evolution of sexual medicine and a model
for the development of alternative sexual health services: 10year experience of the Center for Sexual and Reproductive
Health. J Sex Med. 2009;6(9):2405-2416.
44. Oberg K, Sjögren Fugl-Meyer KS. On Swedish women’s distressing sexual dysfunctions: some concomitant conditions
and life satisfaction. J Sex Med. 2005;2(2):169-180.
45. Schloredt KA, Heiman JR. Perceptions of sexuality as related
to sexual functioning and sexual risk in women with different
types of childhood abuse histories. J Trauma Stress. 2003;
16(3):275-284.
46. Kilimnik CD, Meston CM. Role of body esteem in the sexual
excitation and inhibition responses of women with and
without a history of childhood sexual abuse. J Sex Med.
2016;13(11):1718-1728.
47. Seal BN, Bradford A, Meston CM. The association between
body esteem and sexual desire among college women. Arch
Sex Behav. 2009;38(5):866-872.
48. Rosen RC, Maserejian NN, Connor MK, Krychman ML,
Brown CS, Goldstein I. Characteristics of premenopausal and
postmenopausal women with acquired, generalized hypoactive
sexual desire disorder: the Hypoactive Sexual Desire Disorder
Registry for Women. Menopause. 2012;19(4):396-405.
49. Maserejian NN, Shifren J, Parish SJ, Segraves RT, Huang L,
Rosen RC. Sexual arousal and lubrication problems in
women with clinically diagnosed hypoactive sexual desire
disorder: preliminary ﬁndings from the Hypoactive Sexual
Desire Disorder Registry for Women. J Sex Marital Ther.
2012;38(1):41-62.
50. Bitzer J, Giraldi A, Pfaus J. Sexual desire and hypoactive sexual
desire disorder in women: introduction and overview; standard operating procedure (SOP part 1). J Sex Med. 2013;
10(1):36-49.
51. Kingsberg SA, Rezaee RL. Hypoactive sexual desire in women.
Menopause. 2013;20(12):1284-1300.
52. Alvisi S, Baldassarre M, Lambertini M, et al. Sexuality and psychopathological aspects in premenopausal women with metabolic syndrome. J Sex Med. 2014;11(8):2020-2028.
53. Faubion SS, Rullo JE. Sexual dysfunction in women: a practical
approach. Am Fam Physician. 2015;92(4):281-288.
54. Buster JE. Managing female sexual dysfunction. Fertil Steril.
2013;100(4):905-915.
55. Portman DJ, Gass ML; Vulvovaginal Atrophy Terminology
Consensus Conference Panel. Genitourinary syndrome of
menopause: new terminology for vulvovaginal atrophy from
the International Society for the Study of Women’s Sexual
Health and the North American Menopause Society. Menopause. 2014;21(10):1063-1068.

484

Mayo Clin Proc.

n

56. Woods NF, Mitchell ES. Consequences of incontinence for
women during the menopausal transition and early postmenopause: observations from the Seattle Midlife Women’s
Health Study. Menopause. 2013;20(9):915-921.
57. Salonia A, Zanni G, Nappi RE, et al. Sexual dysfunction is common in women with lower urinary tract symptoms and urinary incontinence: results of a cross-sectional study. Eur Urol.
2004;45(5):642-648.
58. Davison SL, Bell R, Donath S, Montalto JG, Davis SR.
Androgen levels in adult females: changes with age, menopause, and oophorectomy. J Clin Endocrinol Metab. 2005;
90(7):3847-3853.
59. Laughlin GA, Barrett-Connor E, Kritz-Silverstein D, von
Mühlen D. Hysterectomy, oophorectomy, and endogenous
sex hormone levels in older women: the Rancho Bernardo
Study. J Clin Endocrinol Metab. 2000;85(2):645-651.
60. Couzinet B, Meduri G, Lecce MG, et al. The postmenopausal
ovary is not a major androgen-producing gland. J Clin Endocrinol Metab. 2001;86(10):5060-5066.
61. Fogle RH, Stanczyk FZ, Zhang X, Paulson RJ. Ovarian
androgen production in postmenopausal women. J Clin Endocrinol Metab. 2007;92(8):3040-3043.
62. Labrie F, Martel C, Balser J. Wide distribution of the serum dehydroepiandrosterone and sex steroid levels in postmenopausal
women: role of the ovary? Menopause. 2011;18(1):30-43.
63. Lundberg PO, Hulter B. Sexual dysfunction in patients with
hypothalamo-pituitary disorders. Exp Clin Endocrinol. 1991;
98(2):81-88.
64. Kadioglu P, Yalin AS, Tiryakioglu O, et al. Sexual dysfunction in
women with hyperprolactinemia: a pilot study report. J Urol.
2005;174(5):1921-1925.
65. Davis SR, Worsley R, Miller KK, Parish SJ, Santoro N. Androgens and female sexual function and dysfunctiondﬁndings
from the Fourth International Consultation of Sexual Medicine. J Sex Med. 2016;13(2):168-178.
66. Atis G, Dalkilinc A, Altuntas Y, Atis A, Caskurlu T,
Ergenekon E. Sexual dysfunction in women with clinical hypothyroidism and subclinical hypothyroidism. J Sex Med. 2010;
7(7):2583-2590.
67. Veronelli A, Mauri C, Zecchini B, et al. Sexual dysfunction is
frequent in premenopausal women with diabetes, obesity,
and hypothyroidism, and correlates with markers of increased
cardiovascular risk: a preliminary report. J Sex Med. 2009;6(6):
1561-1568.
68. Pasquali D, Maiorino MI, Renzullo A, et al. Female sexual
dysfunction in women with thyroid disorders. J Endocrinol
Invest. 2013;36(9):729-733.
69. Krysiak R, Drosdzol-Cop A, Skrzypulec-Plinta V, Okopien B.
Sexual function and depressive symptoms in young women
with thyroid autoimmunity and subclinical hypothyroidism.
Clin Endocrinol (Oxf). 2016;84(6):925-931.
70. Atis G, Dalkilinc A, Altuntas Y, et al. Hyperthyroidism: a risk
factor for female sexual dysfunction. J Sex Med. 2011;8(8):
2327-2333.
71. Janssen OE, Hahn S, Tan S, Benson S, Elsenbruch S. Mood and
sexual function in polycystic ovary syndrome. Semin Reprod
Med. 2008;26(1):45-52.
72. Atlantis E, Sullivan T. Bidirectional association between
depression and sexual dysfunction: a systematic review and
meta-analysis. J Sex Med. 2012;9(6):1497-1507.
73. Clayton AH. Female sexual dysfunction related to depression
and antidepressant medications. Curr Womens Health Rep.
2002;2(3):182-187.
74. Stimmel GL, Gutierrez MA. Sexual dysfunction and psychotropic medications. CNS Spectr. 2006;11(8, suppl 9):24-30.
75. Serretti A, Chiesa A. Treatment-emergent sexual dysfunction
related to antidepressants: a meta-analysis. J Clin Psychopharmacol. 2009;29(3):259-266.
76. Clayton AH, El Haddad S, Iluonakhamhe JP, Ponce
Martinez C, Schuck AE. Sexual dysfunction associated with

April 2018;93(4):467-487

n

https://doi.org/10.1016/j.mayocp.2017.11.002
www.mayoclinicproceedings.org

ISSWSH PROCESS OF CARE FOR HSDD IN WOMEN

77.

78.

79.

80.
81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

major depressive disorder and antidepressant treatment.
Expert Opin Drug Saf. 2014;13(10):1361-1374.
Siu AL; US Preventive Services Task Force (USPSTF). Screening
for depression in adults: US Preventive Services Task Force
recommendation statement. JAMA. 2016;315(4):380-387.
Clayton AH, Maserejian NN, Connor MK, Huang L,
Heiman JR, Rosen RC. Depression in premenopausal women
with HSDD: baseline ﬁndings from the HSDD Registry for
Women. Psychosom Med. 2012;74(3):305-311.
Johannes CB, Clayton AH, Odom DM, et al. Distressing sexual
problems in United States women revisited: prevalence after accounting for depression. J Clin Psychiatry. 2009;70(12):1698-1706.
Giraldi A, Kristensen E. Sexual dysfunction in women with diabetes mellitus. J Sex Res. 2010;47(2):199-211.
Pontiroli AE, Cortelazzi D, Morabito A. Female sexual
dysfunction and diabetes: a systematic review and meta-analysis. J Sex Med. 2013;10(4):1044-1051.
Enzlin P, Rosen R, Wiegel M, et al; DCCT/EDIC Research
Group. Sexual dysfunction in women with type 1 diabetes:
long-term ﬁndings from the DCCT/EDIC study cohort. Diabetes Care. 2009;32(5):780-785.
Krysiak R, Drosdzol-Cop A, Skrzypulec-Plinta V, Okopien B.
Sexual functioning and depressive symptoms in women with
diabetes and prediabetes receiving metformin therapy: a pilot
study. Exp Clin Endocrinol Diabetes. 2017;125(1):42-48.
Trompeter SE, Bettencourt R, Barrett-Connor E. Metabolic
syndrome and sexual function in postmenopausal women.
Am J Med. 2016;129(12):1270-1277.e1.
Esposito K, Ciotola M, Marfella R, Di Tommaso D, Cobellis L,
Giugliano D. The metabolic syndrome: a cause of sexual
dysfunction in women. Int J Impot Res. 2005;17(3):224-226.
Martelli V, Valisella S, Moscatiello S, et al. Prevalence of sexual
dysfunction among postmenopausal women with and without
metabolic syndrome. J Sex Med. 2012;9(2):434-441.
Politano CA, Valadares AL, Pinto-Neto A, Costa-Paiva L. The
metabolic syndrome and sexual function in climacteric women:
a cross-sectional study. J Sex Med. 2015;12(2):455-462.
Bajos N, Wellings K, Laborde C, Moreau C; CSF Group. Sexuality and obesity, a gender perspective: results from French national random probability survey of sexual behaviours. BMJ.
2010;340:c2573.
Smith AM, Patrick K, Heywood W, et al. Body mass index,
sexual difﬁculties and sexual satisfaction among people in regular heterosexual relationships: a population-based study.
Intern Med J. 2012;42(6):641-651.
Nackers LM, Appelhans BM, Segawa E, Janssen I, Dugan SA,
Kravitz HM. Associations between body mass index and sexual
functioning in midlife women: the Study of Women’s Health
Across the Nation. Menopause. 2015;22(11):1175-1181.
Esposito K, Ciotola M, Giugliano F, et al. Association of body
weight with sexual function in women. Int J Impot Res. 2007;
19(4):353-357.
Kolotkin RL, Binks M, Crosby RD, Østbye T, Gress RE,
Adams TD. Obesity and sexual quality of life. Obesity (Silver
Spring). 2006;14(3):472-479.
Castellini G, Mannucci E, Mazzei C, et al. Sexual function in
obese women with and without binge eating disorder. J Sex
Med. 2010;7(12):3969-3978.
Bond DS, Wing RR, Vithiananthan S, et al. Signiﬁcant resolution of female sexual dysfunction after bariatric surgery. Surg
Obes Relat Dis. 2011;7(1):1-7.
Kolotkin RL, Binks M, Crosby RD, Østbye T, Mitchell JE,
Hartley G. Improvements in sexual quality of life after moderate weight loss. Int J Impot Res. 2008;20(5):487-492.
Maseroli E, Fanni E, Cipriani S, et al. Cardiometabolic risk and
female sexuality: focus on clitoral vascular resistance. J Sex
Med. 2016;13(11):1651-1661.
Zorzon M, Zivadinov R, Bosco A, et al. Sexual dysfunction in
multiple sclerosis: a case-control study; I. Frequency and comparison of groups. Mult Scler. 1999;5(6):418-427.

Mayo Clin Proc. n April 2018;93(4):467-487
www.mayoclinicproceedings.org

n

98. Mohammadi K, Rahnama P, Mohseni SM, Sahraian MA,
Montazeri A. Determinants of sexual dysfunction in women
with multiple sclerosis. BMC Neurol. 2013;13:83.
99. Hajiaghababaei M, Javidan AN, Saberi H, et al. Female sexual
dysfunction in patients with spinal cord injury: a study from
Iran. Spinal Cord. 2014;52(8):646-649.
100. Stan D, Loprinzi CL, Ruddy KJ. Breast cancer survivorship issues. Hematol Oncol Clin North Am. 2013;27(4):805-827.
101. Panjari M, Bell RJ, Davis SR. Sexual function after breast cancer.
J Sex Med. 2011;8(1):294-302.
102. Ochsenkühn R, Hermelink K, Clayton AH, et al. Menopausal
status in breast cancer patients with past chemotherapy determines long-term hypoactive sexual desire disorder. J Sex Med.
2011;8(5):1486-1494.
103. Fobair P, Spiegel D. Concerns about sexuality after breast cancer. Cancer J. 2009;15(1):19-26.
104. Sadovsky R, Basson R, Krychman M, et al. Cancer and sexual
problems. J Sex Med. 2010;7(1, pt 2):349-373.
105. Zimmerman Y, Eijkemans MJ, Coelingh Bennink HJ,
Blankenstein MA, Fauser BC. The effect of combined oral
contraception on testosterone levels in healthy women: a systematic review and meta-analysis. Hum Reprod Update. 2014;
20(1):76-105.
106. Zethraeus N, Dreber A, Ranehill E, et al. Combined oral contraceptives and sexual function in womenda double-blind,
randomized, placebo-controlled trial. J Clin Endocrinol Metab.
2016;101(11):4046-4053.
107. Elaut E, Buysse A, De Sutter P, et al. Relation of androgen receptor sensitivity and mood to sexual desire in hormonal
contraception users. Contraception. 2012;85(5):470-479.
108. Pastor Z, Holla K, Chmel R. The inﬂuence of combined oral
contraceptives on female sexual desire: a systematic review.
Eur J Contracept Reprod Health Care. 2013;18(1):27-43.
109. Giraldi A, Kristensen E, Sand M. Endorsement of models
describing sexual response of men and women with a sexual
partner: an online survey in a population sample of Danish
adults ages 20-65 years. J Sex Med. 2015;12(1):116-128.
110. Ferenidou F, Kirana PS, Fokas K, Hatzichristou D,
Athanasiadis L. Sexual response models: toward a more ﬂexible pattern of women’s sexuality. J Sex Med. 2016;13(9):
1369-1376.
111. Carvalheira AA, Brotto LA, Leal I. Women’s motivations for
sex: exploring the Diagnostic and Statistical Manual, Fourth
Edition, Text Revision criteria for hypoactive sexual desire
and female sexual arousal disorders. J Sex Med. 2010;7(4 Pt
1):1454-1463.
112. Kingsberg SA, Woodard T. Female sexual dysfunction: focus
on low desire. Obstet Gynecol. 2015;125(2):477-486.
113. Labrie F, Archer DF, Koltun W, et al; VVA Prasterone Research
Group. Efﬁcacy of intravaginal dehydroepiandrosterone
(DHEA) on moderate to severe dyspareunia and vaginal dryness,
symptoms of vulvovaginal atrophy, and of the genitourinary syndrome of menopause. Menopause. 2016;23(3):243-256.
114. Morin M, Carroll MS, Bergeron S. Systematic review of the
effectiveness of physical therapy modalities in women with
provoked vestibulodynia. Sex Med Rev. 2017;5(3):295-322.
115. Ferreira CH, Dwyer PL, Davidson M, De Souza A, Ugarte JA,
Frawley HC. Does pelvic ﬂoor muscle training improve female
sexual function? a systematic review. Int Urogynecol J. 2015;
26(12):1735-1750.
116. Nastri CO, Lara LA, Ferriani RA, Rosa-E-Silva AC,
Figueiredo JB, Martins WP. Hormone therapy for sexual function in perimenopausal and postmenopausal women.
Cochrane Database Syst Rev. 2013;(6):CD009672.
117. Goldfarb S, Mulhall J, Nelson C, Kelvin J, Dickler M, Carter J.
Sexual and reproductive health in cancer survivors. Semin
Oncol. 2013;40(6):726-744.
118. Kling JM, Manson JE, Naughton MJ, et al. Association of sleep
disturbance and sexual function in postmenopausal women.
Menopause. 2017;24(6):604-612.

https://doi.org/10.1016/j.mayocp.2017.11.002

485

MAYO CLINIC PROCEEDINGS

119. Reichenpfader U, Gartlehner G, Morgan LC, et al. Sexual
dysfunction associated with second-generation antidepressants
in patients with major depressive disorder: results from a systematic review with network meta-analysis. Drug Saf. 2014;
37(1):19-31.
120. Gartlehner G, Hansen RA, Morgan LC, et al. Comparative
beneﬁts and harms of second-generation antidepressants for
treating major depressive disorder: an updated meta-analysis.
Ann Intern Med. 2011;155(11):722-785.
121. Lorenz TA, Meston CM. Exercise improves sexual function in
women taking antidepressants: results from a randomized
crossover trial. Depress Anxiety. 2014;31(3):188-195.
122. King VL Jr, Horowitz IR. Vaginal anesthesia associated with
ﬂuoxetine use. Am J Psychiatry. 1993;150(6):984-985.
123. Khamba B, Aucoin M, Lytle M, et al. Efﬁcacy of acupuncture
treatment of sexual dysfunction secondary to antidepressants.
J Altern Complement Med. 2013;19(11):862-869.
124. Hirschfeld RM. Management of sexual side effects of antidepressant therapy. J Clin Psychiatry. 1999;60(suppl 14):27-30.
125. Taylor MJ, Rudkin L, Bullemor-Day P, Lubin J,
Chukwujekwu C, Hawton K. Strategies for managing sexual
dysfunction induced by antidepressant medication. Cochrane
Database Syst Rev. 2013;(5):CD003382.
126. Clayton AH, Warnock JK, Kornstein SG, Pinkerton R, SheldonKeller A, McGarvey EL. A placebo-controlled trial of bupropion
SR as an antidote for selective serotonin reuptake inhibitorinduced sexual dysfunction. J Clin Psychiatry. 2004;65(1):62-67.
127. Nurnberg HG, Hensley PL, Heiman JR, Croft HA,
Debattista C, Paine S. Sildenaﬁl treatment of women with
antidepressant-associated sexual dysfunction: a randomized
controlled trial. JAMA. 2008;300(4):395-404.
128. Bradford A. Inhibited sexual desire in women. In: Grossman L,
Walﬁsh S, eds. Translating Psychological Research Into Practice.
New York, NY: Springer; 2014:427-429.
129. Sarwer DB, Durlak JA. A ﬁeld trial of the effectiveness of
behavioral treatment for sexual dysfunctions. J Sex Marital
Ther. 1997;23(2):87-97.
130. Masters WH, Johnson VE. Human Sexual Inadequacy. London,
UK: Churchill; 1970.
131. Spence SH. Psychosexual Therapy: A Cognitive-Behavioural
Approach. Dordrecht, Netherlands: Springer; 1991.
132. Frühauf S, Gerger H, Schmidt HM, Munder T, Barth J. Efﬁcacy
of psychological interventions for sexual dysfunction: a systematic review and meta-analysis. Arch Sex Behav. 2013;
42(6):915-933.
133. Pyke RE, Clayton AH. Psychological treatment trials for hypoactive sexual desire disorder: a sexual medicine critique and
perspective. J Sex Med. 2015;12(12):2451-2458.
134. Kabat-Zinn J, Lipworth L, Burney R. The clinical use of mindfulness meditation for the self-regulation of chronic pain.
J Behav Med. 1985;8(2):163-190.
135. Althof SE. What’s new in sex therapy (CME). J Sex Med. 2010;
7(1 Pt 1):5-13.
136. Brotto LA, Krychman M, Jacobson P. Eastern approaches for
enhancing women’s sexuality: mindfulness, acupuncture, and
yoga (CME). J Sex Med. 2008;5(12):2741-2748.
137. Brotto LA, Heiman JR. Mindfulness in sex therapy: applications
for women with sexual difﬁculties following gynecologic cancer. Sex Relation Ther. 2007;22(1):3-11.
138. Silverstein RG, Brown AC, Roth HD, Britton WB. Effects of
mindfulness training on body awareness to sexual stimuli: implications for female sexual dysfunction. Psychosom Med. 2011;
73(9):817-825.
139. Arora N, Brotto LA. How does paying attention improve sexual functioning in women? a review of mechanisms. Sex Med
Rev. 2017;5(3):266-274.
140. Brotto LA, Basson R, Carlson M, Zhu C. Impact of an integrated mindfulness and cognitive behavioural treatment for
provoked vestibulodynia (IMPROVED): a qualitative study.
Sex Relation Ther. 2013;28(1-2):3-19.

486

Mayo Clin Proc.

n

141. Brotto LA, Basson R, Luria M. A mindfulness-based group psychoeducational intervention targeting sexual arousal disorder
in women. J Sex Med. 2008;5(7):1646-1659.
142. Brotto LA, Heiman JR, Goff B, et al. A psychoeducational
intervention for sexual dysfunction in women with gynecologic cancer. Arch Sex Behav. 2008;37(2):317-329.
143. Brotto LA, Seal BN, Rellini A. Pilot study of a brief cognitive
behavioral versus mindfulness-based intervention for women
with sexual distress and a history of childhood sexual abuse.
J Sex Marital Ther. 2012;38(1):1-27.
144. Hucker A, McCabe MP. Incorporating mindfulness and chat
groups into an online cognitive behavioral therapy for mixed
female sexual problems. J Sex Res. 2015;52(6):627-639.
145. Brotto LA, Basson R. Group mindfulness-based therapy significantly improves sexual desire in women. Behav Res Ther.
2014;57:43-54.
146. Brotto LA, Erskine Y, Carey M, et al. A brief mindfulness-based
cognitive behavioral intervention improves sexual functioning
versus wait-list control in women treated for gynecologic cancer. Gynecol Oncol. 2012;125(2):320-325.
147. ADDYI (ﬂibanserin) [package insert]. Bridgewater, NJ: Sprout
Pharmaceuticals; 2016.
148. Katz M, DeRogatis LR, Ackerman R, et al; BEGONIA Trial Investigators. Efﬁcacy of ﬂibanserin in women with hypoactive
sexual desire disorder: results from the BEGONIA trial. J Sex
Med. 2013;10(7):1807-1815.
149. Thorp J, Simon J, Dattani D, et al; DAISY Trial Investigators.
Treatment of hypoactive sexual desire disorder in premenopausal women: efﬁcacy of ﬂibanserin in the DAISY study.
J Sex Med. 2012;9(3):793-804.
150. Derogatis LR, Komer L, Katz M, et al; VIOLET Trial Investigators. Treatment of hypoactive sexual desire disorder in premenopausal women: efﬁcacy of ﬂibanserin in the VIOLET
Study. J Sex Med. 2012;9(4):1074-1085.
151. Simon JA, Kingsberg SA, Shumel B, Hanes V, Garcia M Jr,
Sand M. Efﬁcacy and safety of ﬂibanserin in postmenopausal
women with hypoactive sexual desire disorder: results of
the SNOWDROP trial. Menopause. 2014;21(6):633-640.
152. Fisher WA, Pyke RE. Flibanserin efﬁcacy and safety in premenopausal women with generalized acquired hypoactive sexual
desire disorder. Sex Med Rev. 2017;5(4):445-460.
153. Flibanserin for the treatment of hypoactive sexual desire
disorder in premenopausal women. NDA 022526. Advisory
Committee Brieﬁng Document. US Food and Drug
Administration
website.
http://www.fda.gov/downloads/
advisorycommittees/committeesmeetingmaterials/drugs/drug
safetyandriskmanagementadvisorycommittee/ucm449090.pdf.
Published June 4, 2015. Accessed April 24, 2017.
154. Segraves RT, Clayton A, Croft H, Wolf A, Warnock J. Bupropion sustained release for the treatment of hypoactive sexual
desire disorder in premenopausal women. J Clin Psychopharmacol. 2004;24(3):339-342.
155. WELLBUTRIN (bupropion hydrochloride) [package insert].
Research Triangle Park, NC: GlaxoSmithKline; 2017.
156. Landén M, Eriksson E, Agren H, Fahlén T. Effect of buspirone
on sexual dysfunction in depressed patients treated with selective serotonin reuptake inhibitors. J Clin Psychopharmacol.
1999;19(3):268-271.
157. Stahl SM. Targeting circuits of sexual desire as a treatment
strategy for hypoactive sexual desire disorder. J Clin Psychiatry.
2010;71(7):821-822.
158. Molinoff PB, Shadiack AM, Earle D, Diamond LE, Quon CY.
PT-141: a melanocortin agonist for the treatment of sexual
dysfunction. Ann N Y Acad Sci. 2003;994:96-102.
159. Wikberg JE, Muceniece R, Mandrika I, et al. New aspects on
the melanocortins and their receptors. Pharmacol Res. 2000;
42(5):393-420.
160. Pfaus J, Giuliano F, Gelez H. Bremelanotide: an overview of
preclinical CNS effects on female sexual function. J Sex Med.
2007;4(suppl 4):269-279.

April 2018;93(4):467-487

n

https://doi.org/10.1016/j.mayocp.2017.11.002
www.mayoclinicproceedings.org

ISSWSH PROCESS OF CARE FOR HSDD IN WOMEN

161. Clayton AH, Althof SE, Kingsberg S, et al. Bremelanotide for
female sexual dysfunctions in premenopausal women: a randomized, placebo-controlled dose-ﬁnding trial. Womens
Health (Lond). 2016;12(3):325-337.
162. Simon J, Portman D, Kingsberg S, et al. Bremelanotide (BMT)
for hypoactive sexual desire disorder (HSDD) in the RECONNECT study: efﬁcacy analyses in study completers and responders [abstract]. J Sex Med. 2017;14(6, suppl 5):e356e357. Abstract 015.
163. Revicki DA, Althof S, DeRogatis L, Wilson H, Jordan R, Lucas J.
Reliability and validity of the Elements of Desire Questionnaire
in the bremelanotide RECONNECT study [abstract]. J Sex
Med. 2017;14(6, suppl 5):e364-e365. Abstract 039.
164. DeRogatis L, Althof S, Clayton A, Jordan R, Lucas J. Changes in
arousal and desire in the bremelanotide RECONNECT study
[abstract]. J Sex Med. 2017;14(6, suppl 5):e356. Abstract 016.
165. Poels S, Bloemers J, van Rooij K, Koppeschaar H, Olivier B,
Tuiten A. Two novel combined drug treatments for women
with hypoactive sexual desire disorder. Pharmacol Biochem
Behav. 2014;121:71-79.
166. Bancroft J, Graham CA, Janssen E, Sanders SA. The dual control model: current status and future directions. J Sex Res.
2009;46(2-3):121-142.
167. Tuiten A, Van Honk J, Koppeschaar H, Bernaards C, Thijssen J,
Verbaten R. Time course of effects of testosterone administration on sexual arousal in women [published correction appears in Arch Gen Psychiatry. 2002;59(2):136]. Arch Gen
Psychiatry. 2000;57(2):149-153.
168. Pyke R. Phase IIa study of a proprietary combination of bupropion
and trazodone for hypoactive sexual desire disorder (HSDD) in
premenopausal women: novel responder and remitter results.
Poster presented at the annual meeting of the American Society
of Clinical Psychopharmacology; June 22-25, 2015; Miami, FL.
American Society of Clinical Psychopharmacology website.
https://www.ascpp.org/wp-content/uploads/2013/02/Abstract
Book_Posters-2.pdf. Accessed April 24, 2017.
169. Buckler HM, Robertson WR, Wu FC. Which androgen
replacement therapy for women? J Clin Endocrinol Metab.
1998;83(11):3920-3924.
170. Wierman ME, Arlt W, Basson R, et al. Androgen therapy in
women: a reappraisal; an Endocrine Society clinical practice
guideline. J Clin Endocrinol Metab. 2014;99(10):3489-3510.
171. Simon J, Braunstein G, Nachtigall L, et al. Testosterone patch
increases sexual activity and desire in surgically menopausal
women with hypoactive sexual desire disorder. J Clin Endocrinol Metab. 2005;90(9):5226-5233.
172. Buster JE, Kingsberg SA, Aguirre O, et al. Testosterone patch
for low sexual desire in surgically menopausal women: a randomized trial. Obstet Gynecol. 2005;105(5, pt 1):944-952.
173. Shifren JL, Davis SR, Moreau M, et al. Testosterone patch for
the treatment of hypoactive sexual desire disorder in naturally
menopausal women: results from the INTIMATE NM1 Study
[published correction appears in Menopause. 2007;14(1):157].
Menopause. 2006;13(5):770-779.
174. Braunstein GD, Sundwall DA, Katz M, et al. Safety and efﬁcacy
of a testosterone patch for the treatment of hypoactive sexual
desire disorder in surgically menopausal women: a randomized, placebo-controlled trial. Arch Intern Med. 2005;165(14):
1582-1589.
175. Achilli C, Pundir J, Ramanathan P, Sabatini L, Hamoda H,
Panay N. Efﬁcacy and safety of transdermal testosterone in
postmenopausal women with hypoactive sexual desire disorder: a systematic review and meta-analysis. Fertil Steril. 2017;
107(2):475-482.
176. Davis SR, Braunstein GD. Efﬁcacy and safety of testosterone in
the management of hypoactive sexual desire disorder in postmenopausal women. J Sex Med. 2012;9(4):1134-1148.
177. Davis SR, Moreau M, Kroll R, et al; APHRODITE Study Team.
Testosterone for low libido in postmenopausal women not
taking estrogen. N Engl J Med. 2008;359(19):2005-2017.

Mayo Clin Proc. n April 2018;93(4):467-487
www.mayoclinicproceedings.org

n

178. Davis SR, Hirschberg AL, Wagner LK, Lodhi I, von Schoultz B.
The effect of transdermal testosterone on mammographic density in postmenopausal women not receiving systemic estrogen
therapy. J Clin Endocrinol Metab. 2009;94(12):4907-4913.
179. Nachtigall L, Casson P, Lucas J, Schoﬁeld V, Melson C,
Simon JA. Safety and tolerabililty of testosterone patch therapy for up to 4 years in surgically menopausal women
receiving oral or transdermal oestrogen. Gynecol Endocrinol.
2011;27(1):39-48.
180. Dimitrakakis C, Jones RA, Liu A, Bondy CA. Breast cancer
incidence in postmenopausal women using testosterone in
addition to usual hormone therapy. Menopause. 2004;
11(5):531-535.
181. Khera M. Testosterone therapy for female sexual dysfunction.
Sex Med Rev. 2015;3(3):137-144.
182. Davis SR. Testosterone use in women. In: Nieschlag E,
Behre HM, Nieschlag S, eds. Testosterone: Action, Deﬁciency,
Substitution. 4th ed. Cambridge, UK: Cambridge University
Press; 2012:494-516.
183. Miller KK, Rosner W, Lee H, et al. Measurement of free testosterone in normal women and women with androgen deﬁciency: comparison of methods. J Clin Endocrinol Metab.
2004;89(2):525-533.
184. Herold DA, Fitzgerald RL. Immunoassays for testosterone in
women: better than a guess? [editorial]. Clin Chem. 2003;
49(8):1250-1251.
185. Fiers T, Kaufman JM. Free and Bioavailable Testosterone
Calculator. http://www.issam.ch/freetesto.htm. Accessed April
24, 2017.
186. Dören M, Rubig A, Coelingh Bennink HJ, Holzgreve W. Differential effects on the androgen status of postmenopausal
women treated with tibolone and continuous combined
estradiol and norethindrone acetate replacement therapy. Fertil Steril. 2001;75(3):554-559.
187. Nijland EA, Weijmar Schultz WC, Nathorst-Boös J, et al; LISA
Study Investigators. Tibolone and transdermal E2/NETA for
the treatment of female sexual dysfunction in naturally menopausal women: results of a randomized active-controlled trial.
J Sex Med. 2008;5(3):646-656.
188. Elraiyah T, Sonbol MB, Wang Z, et al. The beneﬁts and harms of
systemic dehydroepiandrosterone (DHEA) in postmenopausal
women with normal adrenal function: a systematic review and
meta-analysis. J Clin Endocrinol Metab. 2014;99(10):3536-3542.
189. Allen M, Dietz M, Blair KS, et al. Cognitive-affective neural
plasticity following active-controlled mindfulness intervention.
J Neurosci. 2012;32(44):15601-15610.
190. Hölzel BK, Carmody J, Vangel M, et al. Mindfulness practice
leads to increases in regional brain gray matter density. Psychiatry Res. 2011;191(1):36-43.
191. Yang CC, Barrós-Loscertales A, Pinazo D, et al. State and
training effects of mindfulness meditation on brain networks
reﬂect neuronal mechanisms of its antidepressant effect. Neural Plast. 2016;2016:9504642.
192. Månsson KN, Salami A, Frick A, et al. Neuroplasticity in
response to cognitive behavior therapy for social anxiety disorder. Transl Psychiatry. 2016;6:e727.
193. Garcia-Segura LM. Aromatase in the brain: not just for reproduction anymore. J Neuroendocrinol. 2008;20(6):705-712.
194. Mukai H, Tsurugizawa T, Ogiue-Ikeda M, et al. Local neurosteroid production in the hippocampus: inﬂuence on synaptic
plasticity of memory. Neuroendocrinology. 2006;84(4):255-263.
195. Stahl SM, Sommer B, Allers KA. Multifunctional pharmacology of ﬂibanserin: possible mechanism of therapeutic action in hypoactive sexual desire disorder. J Sex Med. 2011;
8(1):15-27.
196. Stahl SM. Basic psychopharmacology of antidepressants, part
1: Antidepressants have seven distinct mechanisms of action.
J Clin Psychiatry. 1998;59(suppl 4):5-14.
197. Tunnicliff G. Molecular basis of buspirone’s anxiolytic action.
Pharmacol Toxicol. 1991;69(3):149-156.

https://doi.org/10.1016/j.mayocp.2017.11.002

487

