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KEY POINTS

� Sexual dysfunction increases with age and is highly prevalent among menopausal
women.

� Most menopausal women consider sex to be an important part of their life and strongly
desire to maintain sexual activity.

� Few women disclose their concerns to health care providers; therefore, health care pro-
viders should routinely query perimenopausal and menopausal patients about their satis-
faction with their sexual functioning.
INTRODUCTION

Sexuality may impact quality of life through effects on the emotional and psychological
health of a woman. Consequently, clinicians who take care of women appreciate when
they may be vulnerable to sexual dysfunction. The menopausal transition, a time char-
acterized by hormonal, physiologic, and social changes, is often associated with sex-
ual dysfunction. The physiologic mechanism by which the menopausal transition
affects sexual health involves declining and fluctuating gonadal steroid hormone levels
that adversely affect elasticity of the vaginal mucosa and vaginal secretions and result
in vaginal atrophy and pain with sexual intercourse.1 Additionally, social conditions or
life stressors, such as divorce, lack of a partner, job loss, or declining health, may
affect desire for sexual intercourse.
Improved access to medical care and nutrition has increased the average life ex-

pectancy. Therefore, the average woman making the transition into menopause can
expect to live for at least 25 years.2 With increased expectations for a longer and
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healthier life, women are thinking more about quality-of-life issues, which include
maintaining sexual function.3 Additionally, attitudes and expectations regarding sex-
ual function were further impacted when the Food and Drug Administration (FDA)
approved phosphodiesterase type 5 inhibitors for male erectile dysfunction, which
resulted in more menopausal women with male partners who have renewed sexual
interest and improved function.4,5

ATTITUDES ABOUT SEX AND THE MENOPAUSE

Regardless of age andmenopausal status, sexual interest continues for many women.
Seventy-six percent of middle-aged women in the Study of Women’s Health Across
the Nation (SWAN) reported sex was moderately or extremely important to them.6

Even though sex is important to reproductively senescing women, sexual activity
and function decline with age. In the Women’s Healthy Aging Project cohort, an exten-
sion of the Melbourne Women’s Midlife Health Project, a significant decline from 74%
to 56% in sexual activity (P<.001) was reported between early postmenopausal
women and late postmenopausal women.7 Short Personal Experience Questionnaire
(SPEQ; a 9-item sexual-function instrument) scores also indicated that 42% of early
perimenopausal women had sexual dysfunction in the Melbourne Women’s Midlife
Health Project at baseline. After 8 years of follow-up, the percentage of women with
sexual dysfunction, as determined by SPEQ scores, more than doubled to 88%.8

The etiology of this decline in sexual function and activity may vary and is often multi-
factorial. Thus, a careful evaluation is required to determine the cause and recom-
mend the best intervention.

PHYSIOLOGY

In the regularly menstruating woman, in each month’s follicular phase, follicle-
stimulating hormone (FSH) stimulates follicular growth and estradiol synthesis.
Increasing estradiol production from the dominant follicle mediates a negative feed-
back and suppressive effect on FSH and luteinizing hormone (LH). Estradiol synthesis
from thedominant follicle continuesuntil a critical level is reachedandestradiol-positive
feedback induces an LH surge and ovulation.9 Estradiol synthesis during themenstrual
cycle affects vaginal secretions and the vaginal mucosa.

PATHOPHYSIOLOGY

Multiple physiologic changes that occur during the menopausal transition result from
reduced ovarian reserve, defined by reduced numbers of gonadotropin-responsive fol-
licles. Menstrual cycles in late perimenopausal women are characterized by increased
FSH,decreased inhibinB, and irregularly short and longcycle lengths.10Until the timeof
the last menstrual period (LMP), estradiol levels are equally variable in perimenopausal
women. By the time of the LMP, women enter a persistent state of hypogonadism and
hypergonadotropism (elevated FSH and LH).11,12 After estradiol falls, estrone, primarily
generated by the aromatization of androgens, becomes the main circulating estrogen.
Compared with estradiol, serum androgen levels demonstrate a steady but less dra-
matic decline (Fig. 1).8,13 The less dramatic fall in serum androgens is related to the
decrease in sex hormone binding globulin associated with hypoestrogenism.14

SEX AND HORMONES

Hormonal changes during menopause may impact sexual functioning. A prospective,
population-based study of Australian-born women, observed for 8 years as they



Fig. 1. Characteristic hormone changes in the menopausal as compared with premeno-
pausal women. Compared with premenopausal women, menopausal women experience
significant shifts in serum levels of gonadal steroids and gonadotropins. Reduced ovarian
estradiol synthesis results in a 4.5-fold increase in the estrone to estradiol and 1.4-fold in-
crease in the FSH to LH values in menopausal women. Menopausal women synthesize 0.2-
fold less androgens than premenopausal women. However, the fold change is not nearly
as great as that observed in estradiol. (Data from Rothman MS, Carlson NE, Xu M, et al. Re-
examination of testosterone, dihydrotestosterone, estradiol and estrone levels across the
menstrual cycle and in postmenopausal women measured by liquid chromatography-
tandem mass spectrometry. Steroids 2011;76(1–2):177–82.)
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passed through natural menopause, reported that low estrogen levels adversely
affected sexual interest and responsiveness, but did not affect the frequency of sexual
activity.15 Total testosterone was not significantly affected in this cohort. Moreover,
free testosterone levels did not significantly affect any sexual domains. Similarly, no
significant difference in testosterone levels was observed in women undergoing nat-
ural menopause, with SPEQ scores suggesting sexual dysfunction compared with
women with SPEQ scores showing no dysfunction.8 It is worth noting that it is possible
that there are differences in serum testosterone; however, it may be difficult to observe
significant differences in very low levels of testosterone because of the sensitivity lim-
itations of non–mass spectrometry-based testosterone assays.8

Pelvic organ prolapse (POP) is the descent of one or more of the following: anterior
vaginal wall, posterior vaginal wall, uterus, or apex of the vagina. The incidence of pel-
vic floor weakening increases with aging and is thought to result from a combination of
connective tissue degradation, pelvic denervation, and devascularization, all of which
predispose to prolapse.16 Dyspareunia, chronic pelvic pain, and modified self-image
are associated with POP. Any one of these adverse symptoms can devastate sexual
function.

HYPOACTIVE SEXUAL DESIRE DISORDER

Hypoactive sexual desire disorder (HSDD) occurs when there is a persistent or recur-
rent absence of sexual fantasies or desire for sexual activity that results in personal
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distress. For the diagnosis of HSDD to be made, iatrogenic or organic causes for sex-
ual dysfunction must be ruled out and the patient must report marked distress or inter-
personal difficulty.17 Recently, the Diagnostic and Statistical Manual of Mental
Disorders, Fifth Edition (DSM-V) grouped HSDD with female sexual arousal disorder
under the category of female sexual interest/arousal disorders (FSIAD) (Box 1).18

The prevalence of HSDD has been difficult to determine and has varied among
studies. Disparate estimates of prevalence may reflect differences in the age of the
study group and different criteria for diagnosis and study inclusion. The Prevalence
of Female Sexual Problems Associated with Distress and Determinants of Treatment
Seeking survey of 31,581 US women 18 years or older found 8.9% of women aged 18
to 44 years, 12.3% of women aged 45 to 64 years, and 7.4% of women older than
65 years had low desire and distress.19 The Global Study of Sexual Attitudes and
Behavior reported a 25% to 43% prevalence of symptoms consistent with lack of sex-
ual interest in women.20 These numbers represent all women reporting occasional, pe-
riodic, or frequent problems with desire. If the population were restricted to women
reporting frequent problems, the prevalence of low desire would vary between
5.4% and 13.6%.21

The risk for HSDD is greatest in women who have undergone surgical menopause. It
is hypothesized that abrupt reductions in circulating 17-b-estradiol and testosterone
levels significantly contribute to HSDD because testosterone replacement can in-
crease sexual desire and arousal in this group of women.22,23 The Women’s Interna-
tional Study of Health and Sexuality reported surgically induced menopausal women
20 to 49 years old had significantly higher rates of HSDD compared with gonadally
intact, age-matched, and regularly cycling control women (26% vs 14% respectively,
p5 0.002).24 In contrast, no significant difference was found in the diagnosis of HSDD
between surgically or naturally postmenopausal women aged 50 to 70 years (14% and
9%, respectively, p 5 0.067). These data suggest that health care providers should
routinely assess women with surgical menopause for signs of sexual dysfunction.
Androgen therapy may be considered in this population of women.
HSDD correlates with low feelings of physical and emotional satisfaction, poor self-

image, and unhappiness.25 Research suggests multiple psychological reasons why
women choose to engage in sexual activity, including wanting to feel close to a part-
ner, expression of love, and wanting to feel feminine.26 When a diagnosis of HSDD is
Box 1

Hypoactive sexual desire disorder

� Clinical features occur for at least six months

� Common findings include persistently reduced or absence of

� Sexual fantasies

� Sexual interest

� Responses to partner’s attempts to initiate sexual activity

� Response to external or internal sexual/erotic cues

� Sexual excitement/pleasure during encounters

� Expressed marked personal distress or interpersonal difficulty resulting from sexual
dysfunction

� No iatrogenic or organic cause for sexual dysfunction
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suspected, psychosocial factors, such as conflict with a partner, history of sexual
abuse, and cultural/religious factors should be considered, as they can significantly
affect sexual desire.27

SYMPTOMATIC VULVOVAGINAL ATROPHY

Decreased levels of estrogen are associated with symptomatic vulvovaginal atrophy,
a condition characterized by thin, pale, and dry vaginal and vulvar surfaces. During
menopause, the decline in estrogen leads to a decrease in lactobacilli, acid-
producing bacteria that play a key role in keeping the vaginal epithelial pH in the range
of 3.8 to 4.5.1 As lactobacilli decrease, the vaginal epithelium becomes more basic,
leading to a change in vaginal flora. It has been noted that increased bacterial diversity
is correlated with increased symptoms of vaginal dryness.28

Symptomatic vulvovaginal atrophy is highly prevalent in midlife and menopausal
women, with as many as 45% of postmenopausal women affected.29 Symptomatic
vulvovaginal atrophy is often accompanied by diminished secretions from sebaceous
glands and reduced vaginal lubrication during sexual stimulation.1 Women with vulvo-
vaginal atrophy experience pain with intercourse that leads to decreased interest and
frank avoidance of sexual activity.30 In the Real Women’s Views on Treatment Options
for Menopausal Vaginal Changes study, 63% of women with symptomatic vulvovagi-
nal atrophy reported that their symptoms interfered with enjoyment of sexual inter-
course and 47% of partnered women indicated it interfered with their
relationship.31,32 Twelve percent of women without a partner reported that they
were not seeking a sexual partner because of symptoms related to vulvovaginal atro-
phy. Similarly, in the Vaginal Health: Insights, Views, & Attitudes study, 75% of women
reported that vaginal discomfort negatively affected their sex life.33 Despite the high
prevalence of symptomatic vulvovaginal atrophy in midlife and postmenopausal
women, almost half of women report that they never discuss the impact of the symp-
toms on their quality of life with a health care provider. Equally worrisome, only 7% re-
ported that their health care provider ever initiated a conversation about vulvovaginal
atrophy.1,31,32 Health care providers should be vigilant about asking patients about
satisfaction with their sex life and they should query patients about signs and
symptoms of vulvovaginal atrophy.

CHRONIC DISEASES AND SEXUAL DYSFUNCTION

When a diagnosis of sexual dysfunction is suspected, a complete and detailed med-
ical history should be obtained to evaluate women for chronic diseases that can
adversely affect sexual health. This is especially true in menopause, because as
women age they are at an increased risk for acquiring chronic diseases that impact
sexual function.22 Chronic diseases, such as hypertension, diabetes, depression,
neurologic diseases, urinary incontinence, and osteoarthritis, commonly impact sex-
ual function.22,27,34 Some reports suggest that cardiovascular disease impacts
women’s sexual desire and arousal through effects on systemic blood flow. The
mechanisms by which cardiovascular disease affects sexual arousal is hypothesized
to be related to the fact that female genital arousal is achieved when the vascular sys-
tem increases blood flow and engorges the labia via vasodilation. Vascular disease
may reduce vulvovaginal vasodilation and reduce sexual arousal.35 Reduced physical
function in obese women and women with osteoarthritis also may adversely affect
sexual activity. Additionally, sexual dysfunction observed in women with diabetes is
attributed to reduced energy, altered body image, and suboptimal vaginal engorge-
ment during orgasm.22
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MEDICATIONS

Medications must be considered as a possible source of sexual dysfunction in meno-
pausal women. Organ systems have limited homeostatic reserve with aging, resulting
in decreased clearance and enhanced toxicity of many drugs.36 For these reasons, un-
desired effects of medications are more prevalent in the elderly. Medications
commonly associated with sexual dysfunction include serotonin reuptake inhibitors
(SSRIs), neuroleptics, and cardiovascular medications.22,34 A detailed list is shown
in Box 2. The menopausal transition and early postmenopausal years are considered
windows of vulnerability for depression; therefore, antidepressants may be a common
medication among perimenopausal and early menopausal women.37 SSRIs are asso-
ciated with HSDD. When possible, the medication suspected of causing sexual side
effects should be stopped or switched.
QUALITY OF LIFE IMPACT ON MENOPAUSAL WOMEN

Menopausal symptoms and sexual dysfunction can negatively impact quality of life for
women. A higher sense of purpose in life is reported by midlife women who report
higher levels of enjoyment with sexual activity.38 Women more likely to engage in part-
nered intimate sexual activities tend to be of younger age, lower body mass index,
married, and have better emotional well-being.38 This raises the possibility that aging
women affected by obesity or single status may be at high risk for experiencing an
Box 2

Medications associated with sexual dysfunction

Antidepressants/Mood stabilizers

Selective serotonin reuptake inhibitors

Tricyclic antidepressants

Monoamine oxidase inhibitors

Benzodiazapines

Lithium

Antipsychotics

Cardiovascular medications

Beta blockers

Digoxin

Lipid lower medications

Other drugs

Oral contraceptives

Gonadotropin-releasing hormone agonists

Antiandrogens

Neuroleptic medications

Steroids

Antiepileptics

Antihistamines

Anticholinergics



Menopause and Sexuality 655
overall decrease in quality of life. By counseling patients about the benefits of healthy
diet and exercise for weight control and screening for medications and illnesses that
impact sexual function, health care providers may improve overall quality of life.
Educational level and economic status impact sexual functioning and quality of life

for women. Baseline data from the SWAN study suggested that women reporting
financial strain were more likely to report decreased frequency of sexual desire and
arousal as well as lower levels of emotional and physical satisfaction with intercourse
when compared with their more financially secure counterparts.6 Despite their
decrease in desire and arousal, most of these women still reported that sex was
moderately to extremely important to them. Menopausal women with some college
or graduate school education have better physical and mental parameters of health
that are related to quality of life compared with those with a high school education
or less.3 This demonstrates that multiple socioeconomic factors impact sexual func-
tioning and quality of life for menopausal women. Women affected by socioeconomic
stressors may benefit from increased social support.
Menopausal symptoms such as vasomotor symptoms and vaginal dryness nega-

tively impact health-related quality of life.39 Women with vaginal dryness, even if
they do not identify the symptom as bothersome, have worse mental health composite
scores as well as worse emotional well-being and social functioning.3 These data sug-
gest that there is a need for physician vigilance and early detection so that interven-
tions can be used to prevent potentially debilitating effects on quality of life.
TREATMENTS
Psychological Counseling

Psychological counseling, solely or in combination with medical treatment, can be
helpful to women and couples suffering from sexual dysfunction. Psychosexual ther-
apy with the menopausal woman alone or couples sexual therapy can be considered.
Couples therapy can help identify relationship issues contributing to sexual problems
and allow opportunities for couples to improve communication.40 Issues such as rela-
tionship distress, extended periods of sexual abstinence, sexual abuse history, lack of
sleep, and taking care of an elderly parent can all impact sexual function.41 Behavioral
exercises may help individuals reduce anxiety associated with sexual dysfunction.42

Estrogen

The role of hormone therapy in consistently increasing sexual desire or activity has not
been established.25 Sexual activity analysis from the Women’s Health Initiative found
no statistically significant correlation between use of hormone therapy and the contin-
uation of sexual activity, further supporting that estrogen therapy does not increase
libido.43 Current evidence does not support the use of estrogen or combined estrogen
and progesterone therapy to treat sexual interest or arousal disorders in menopausal
women.44–46 Previous sexual functioning and relationship factors, such as having an
attractive and available partner, a safe environment, and self-esteem, have been
shown to be more important than hormonal determinants of sexual function in midlife
women.15 However, hormone therapy with estrogen may improve sexual function by
increasing vaginal lubrication and reducing dyspareunia in women affected by vulvo-
vaginal atrophy.25 Local vaginal estrogen therapy is recommended as the treatment of
choice for symptomatic vulvovaginal atrophy.47 Low-dose vaginal estrogen formula-
tions come in vaginal creams, tablets, and rings (Table 1). Systemic absorption is
low for these preparations and they are not effective for the relief of vasomotor symp-
toms.1 A progestin is generally not needed when low-dose vaginal estrogen



Table 1
Treatments for vulvovaginal atrophy

Delivery
Route Medication Brand Name Dose

Dosage Regimens Approved by the Food and
Drug Administration

Typical Serum
Estradiol Levels

Vaginal
creams

17-b estradiol vaginal
cream

Estrace vaginal cream 0.1 mg per gram of cream 2–4 g/d for 1–2 wk and then reduce to 1 g 1–3
times per week

Variable

Conjugated estrogens
vaginal cream

Premarin vaginal cream 0.625 mg per gram of cream 0.5–2 g/d for 21 d and then drug holiday for 7 d
OR 0.5 g twice weekly

Variable

Vaginal
rings

17-b estradiol Estring 2 mg 7.5 mg/d for 90 d 7.8 pg/mL
Estradiol acetate Femring 12.4 mga 50 mg/d for 90 d 40.6 pg/mL

Femring 24.8 mga 100 mg/d for 90 d 76 pg/mL

Tablet Estradiol hemihydrate Vagifem 10 mg 1 tablet/d for 2 wk then 1 tablet twice weekly 4.5 pg/mL

Vaginal estrogen therapy improves vulvovaginal atrophy (VVA) symptoms through multiple local vaginal effects that include increased lactobacilli colonization,
decreased vaginal pH, improved vaginal blood flow and vaginal secretions, and improved vaginal thickness and elasticity through effects on vaginal epithelial cell
proliferation and maturation.

a Treats vasomotor symptoms as well as VVA.
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formulations are used, although clinical trial data supporting endometrial safety
beyond 1 year are lacking.48 Thorough evaluation of any uterine bleeding should be
done in women using low-dose local estrogen therapy. For women who do not
want hormonal therapy, water-based lubricants and moisturizers are available over
the counter to help alleviate symptoms.

Testosterone

There are currently no FDA-approved testosterone formulations for the treatment of
low sexual function in women. Despite this fact, many providers still prescribe com-
pounded testosterone or use testosterone products off-label for this purpose. The
use of testosterone to treat female sexual function is counterintuitive; free and total
serum testosterone levels are not related to the scores of female sexual function
assessment tests.49 In contrast, multiple randomized controlled trials have shown
promising evidence that testosterone improves sexual desire and function in some
menopausal women. As discussed earlier, women who undergo surgical menopause
have an approximately 50% decrease in serum testosterone and may benefit from
testosterone therapy. In a randomized, double-blind, placebo-controlled trial, Shifren
and colleagues50 demonstrated that a 300-mg transdermal testosterone patch along
with conjugated equine estrogens in women with oophorectomy and hysterectomy
significantly increased scores for frequency and pleasure of sexual activity compared
with placebo. It is important to note that several studies have now demonstrated
improved sexual function with few side effects in surgically, as well as naturally, meno-
pausal women with use of the 300-mg transdermal testosterone patch.22,34,51 How-
ever, clinicians must seriously consider and discuss the risks and benefits of
testosterone therapy in a woman who undergoes natural menopause.
Side effects of testosterone treatment tend to be mild, and commonly include appli-

cation site reactions and facial hair. Statistically significant benefits of treatment are
not observed until after 4 to 16 weeks of therapy, suggesting that testosterone therapy
may require several months before a full assessment of benefit can bemade. This is an
important point to stress when counseling patients on expectations of therapy. Oral
testosterone therapy increases triglycerides and low-density lipoprotein cholesterol
and reduces high-density lipoprotein cholesterol. These adverse lipid effects have
raised concern regarding testosterone replacement safety.52 In 967 surgically meno-
pausal women who were also on estrogen replacement, transdermal testosterone
therapy did not affect lipid profiles over 4 years of follow-up.53 This suggests that
the route of administration affects whether or not testosterone impacts the lipid profile
and suggests that transdermal testosterone is preferred over oral formulations.
Estrogen is known to increase sex hormone binding globulin levels and suppress LH

secretion, decreasing testosterone availability and ovarian androgen synthesis.54

These effects of estrogen prompted studies designed to investigate the side effects
of testosterone therapy without estrogen in menopausal women. A randomized,
double-blinded, placebo-controlled trial in both surgically and naturally menopausal
women showed that the 300-mg testosterone patch modestly improved the mean fre-
quency of satisfying sexual episodes to 2.1 episodes per month compared with 0.7 in
the placebo group.55 There was no significant difference in satisfying sexual episodes
in those using a 150-mg testosterone patch, indicating that the 300-mg dose is needed
for a clinical effect. As seen in other studies, a higher incidence of hair growth was
seen in the testosterone-treated women. It was also noted that there were 3 cases
of breast cancer reported in the testosterone-treated women in this study and more
cases of vaginal bleeding. As these women were not on estrogen therapy, the increase
in bleeding could possibly result from atrophic endometrium. Although no serious
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endometrial disease was found in the treatment group, the long-term safety profile of
testosterone therapy without estrogen still needs additional investigation. If testos-
terone therapy is to be initiated for sexual dysfunction, it is generally recommended
that treatment not exceed 6 months and that a patch is used.

FUTURE DIRECTIONS

Lorexys is a potential new medication for HSDD currently under investigation. Lorexys
is an oral, nonhormonal medication that works by balancing the dopamine, serotonin,
and norepinephrine; neurotransmitters that regulate sexual inhibition and sexual exci-
tation.49 It is a combination of 2 antidepressants already on the market: bupropion and
trazodone. It is currently in a Phase 2a clinical study.
Flibanserin is another nonhormonal medication under investigation for treatment of

HSDD. Flibanserin is a postsynaptic agonist of serotonin 5-HT receptor 1A and an
antagonist of serotonin 5HT receptor 2A that has been shown to induce transient de-
creases in serotonin and increases in dopamine and norepinephrine in certain regions
of the brain.56 The SNOWDROP trial, a multicenter, randomized, double-blinded, pla-
cebo-controlled trial of 949 naturally menopausal women, found significant improve-
ment in sexual desire and satisfying sexual events in postmenopausal women using
flibanserin compared with placebo.57 The most common side effects of flibanserin
were dizziness, insomnia, nausea, and headache. Although flibanserin has been stud-
ied in both premenopausal and postmenopausal women, its application to the FDA is
only for premenopausal women.

SUMMARY

Sexual health and function are essential components in the care of menopausal
women. Most menopausal women consider sex to be an important part of their life
and strongly desire to maintain a robust sexual life. However, the risk of acquiring a
comorbidity that adversely affects sexual satisfaction and function as well as the
risk for using medication that affects sexual function increases as women age.
Although sexual dissatisfaction and dysfunction are highly prevalent in perimeno-
pausal and postmenopausal women, few disclose their concerns to the health care
provider. Thus, health care providers should be proactive and routinely query peri-
menopausal and menopausal patients about their satisfaction with sex and their sex-
ual functioning. If sexual dissatisfaction or dysfunction is suspected, then a full
medical and social history with focused question about factors that affect sexual func-
tion should be undertaken. Questions about living situations should be fully explored
because menopause often coincides with life-stressing events, such as children leav-
ing the home, sick parents, or loss of a partner. Discovering the etiology and identi-
fying modifiable factors that influence sexual function will help define appropriate
treatment. Finally, sexual health in menopausal women and their partners is important.
Age-related declines in sexual function may significantly reduce quality of life.
Increased recognition by physicians and validation of patient concerns as well as
expanded discussions about sexual dysfunction with patients may offer an opportu-
nity for effective intervention and improve the quality of life for affected women.

REFERENCES

1. Management of symptomatic vulvovaginal atrophy: 2013 position statement of
The North American Menopause Society. Menopause 2013;20(9):888–902
[quiz: 903–4].

http://refhub.elsevier.com/S0889-8529(15)00050-X/sref1
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref1
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref1


Menopause and Sexuality 659
2. Murphy SL, Xu JQ, Kochanek KD. Final data for 2010. National vital statistics re-
ports, vol. 61 no. 4. Hyattsville, MD: National Center for Health Statistics; 2013.

3. Hess R, Thurston RC, Hays RD, et al. The impact of menopause on health-related
quality of life: results from the STRIDE longitudinal study. Qual Life Res 2012;
21(3):535–44.

4. Potts A, Gavey N, Grace VM, et al. The downside of viagra: women’s experiences
and concerns. Sociol Health Illn 2003;25(7):697–719.

5. Barnett ZL, Robleda-Gomez S, Pachana NA. Viagra: the little blue pill with big re-
percussions. Aging Ment Health 2012;16(1):84–8.

6. Cain VS, Johannes CB, Avis NE, et al. Sexual functioning and practices in a multi-
ethnic study of midlife women: baseline results from SWAN. J Sex Res 2003;
40(3):266–76.

7. Lonnee-Hoffmann RA, Dennerstein L, Lehert P, et al. Sexual function in the late
postmenopause: a decade of follow-up in a population-based cohort of Austra-
lian women. J Sex Med 2014;11(8):2029–38.

8. Dennerstein L, Randolph J, Taffe J, et al. Hormones, mood, sexuality, and the
menopausal transition. Fertil Steril 2002;77(Suppl 4):S42–8.

9. Sherman BM, Korenman SG. Hormonal characteristics of the human menstrual
cycle throughout reproductive life. J Clin Invest 1975;55(4):699–706.

10. Santoro N, Chervenak JL. The menopause transition. Endocrinol Metab Clin North
Am 2004;33(4):627–36.

11. Santoro N, Brown JR, Adel T, et al. Characterization of reproductive hormonal dy-
namics in the perimenopause. J Clin Endocrinol Metab 1996;81(4):1495–501.

12. Burger HG,HaleGE, Dennerstein L, et al. Cycle and hormone changes during peri-
menopause: the key role of ovarian function. Menopause 2008;15(4 Pt 1):603–12.

13. Rothman MS, Carlson NE, Xu M, et al. Reexamination of testosterone, dihydrotes-
tosterone, estradiol and estrone levels across the menstrual cycle and in post-
menopausal women measured by liquid chromatography-tandem mass
spectrometry. Steroids 2011;76(1–2):177–82.

14. Burger HG, Dudley EC, Cui J, et al. A prospective longitudinal study of serum
testosterone, dehydroepiandrosterone sulfate, and sex hormone-binding globulin
levels through the menopause transition. J Clin Endocrinol Metab 2000;85(8):
2832–8.

15. Dennerstein L, Lehert P, Burger H. The relative effects of hormones and relation-
ship factors on sexual function of women through the natural menopausal transi-
tion. Fertil Steril 2005;84(1):174–80.

16. Mannella P, Palla G, Bellini M, et al. The female pelvic floor through midlife and
aging. Maturitas 2013;76(3):230–4.

17. Brotto LA. The DSM diagnostic criteria for hypoactive sexual desire disorder in
women. Arch Sex Behav 2010;39(2):221–39.

18. American Psychiatric Association. Diagnostic and statistical manual of mental
disorders, 5th edition. Washington, DC: American Psychiatric Association; 2013.

19. Shifren JL, Monz BU, Russo PA, et al. Sexual problems and distress in United
States women: prevalence and correlates. Obstet Gynecol 2008;112(5):970–8.

20. Laumann EO, Nicolosi A, Glasser DB, et al. Sexual problems among women and
men aged 40-80 y: prevalence and correlates identified in the global study of
sexual attitudes and behaviors. Int J Impot Res 2005;17(1):39–57.

21. Segraves R, Woodard T. Female hypoactive sexual desire disorder: history and
current status. J Sex Med 2006;3(3):408–18.

22. Ambler DR, Bieber EJ, Diamond MP. Sexual function in elderly women: a review
of current literature. Rev Obstet Gynecol 2012;5(1):16–27.

http://refhub.elsevier.com/S0889-8529(15)00050-X/sref2
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref2
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref3
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref3
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref3
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref4
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref4
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref5
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref5
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref6
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref6
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref6
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref7
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref7
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref7
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref8
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref8
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref9
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref9
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref10
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref10
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref11
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref11
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref12
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref12
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref13
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref13
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref13
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref13
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref14
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref14
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref14
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref14
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref15
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref15
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref15
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref16
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref16
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref17
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref17
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref18
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref18
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref19
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref19
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref20
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref20
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref20
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref21
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref21
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref22
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref22


Thornton et al660
23. Davison SL, Bell R, Donath S, et al. Androgen levels in adult females: changes
with age, menopause, and oophorectomy. J Clin Endocrinol Metab 2005;90(7):
3847–53.

24. Leiblum SR, Koochaki PE, Rodenberg CA, et al. Hypoactive sexual desire disor-
der in postmenopausal women: US results from the Women’s International Study
of Health and Sexuality (WISHeS). Menopause 2006;13(1):46–56.

25. Nappi RE, Wawra K, Schmitt S. Hypoactive sexual desire disorder in postmeno-
pausal women. Gynecol Endocrinol 2006;22(6):318–23.

26. Meston CM, Buss DM. Why humans have sex. Arch Sex Behav 2007;36(4):
477–507.

27. Kingsberg SA, Rezaee RL. Hypoactive sexual desire in women. Menopause
2013;20(12):1284–300.

28. Hummelen R, Macklaim JM, Bisanz JE, et al. Vaginal microbiome and epithelial
gene array in post-menopausal women with moderate to severe dryness. PLoS
One 2011;6(11):e26602.

29. Santoro N, Komi J. Prevalence and impact of vaginal symptoms among postmen-
opausal women. J Sex Med 2009;6(8):2133–42.

30. Tan O, Bradshaw K, Carr BR. Management of vulvovaginal atrophy-related sexual
dysfunction in postmenopausal women: an up-to-date review. Menopause 2012;
19(1):109–17.

31. Wysocki S, Kingsberg S, Krychman M. Management of vaginal atrophy: implica-
tions from the REVIVE survey. Clin Med Insights Reprod Health 2014;8:23–30.

32. Kingsberg SA, Wysocki S, Magnus L, et al. Vulvar and vaginal atrophy in post-
menopausal women: findings from the REVIVE (REal Women’s VIews of Treat-
ment Options for Menopausal Vaginal ChangEs) survey. J Sex Med 2013;10(7):
1790–9.

33. Simon JA, Kokot-Kierepa M, Goldstein J, et al. Vaginal health in the United States:
results from the vaginal health: insights, views & attitudes survey. Menopause
2013;20(10):1043–8.

34. Buster JE. Managing female sexual dysfunction. Fertil Steril 2013;100(4):905–15.
35. Nascimento ER, Maia AC, Pereira V, et al. Sexual dysfunction and cardiovascular

diseases: a systematic review of prevalence. Clinics (Sao Paulo) 2013;68(11):
1462–8.

36. Camacho ME, Reyes-Ortiz CA. Sexual dysfunction in the elderly: age or disease?
Int J Impot Res 2005;17(Suppl 1):S52–6.

37. Soares CN. Mood disorders in midlife women: understanding the critical window
and its clinical implications. Menopause 2014;21(2):198–206.

38. Prairie BA, ScheierMF,MatthewsKA, et al. A higher sense of purpose in life is asso-
ciated with sexual enjoyment in midlife women. Menopause 2011;18(8):839–44.

39. Avis NE, Colvin A, Bromberger JT, et al. Change in health-related quality of life
over the menopausal transition in a multiethnic cohort of middle-aged women:
Study of Women’s Health Across the Nation. Menopause 2009;16(5):860–9.

40. Althof SE. Sex therapy and combined (sex and medical) therapy. J Sex Med
2011;8(6):1827–8.

41. Goldstein I. Current management strategies of the postmenopausal patient with
sexual health problems. J Sex Med 2007;4(Suppl 3):235–53.

42. Al-Azzawi F, Bitzer J, Brandenburg U, et al. Therapeutic options for postmeno-
pausal female sexual dysfunction. Climacteric 2010;13(2):103–20.

43. Gass ML, Cochrane BB, Larson JC, et al. Patterns and predictors of sexual ac-
tivity among women in the Hormone Therapy trials of the Women’s Health Initia-
tive. Menopause 2011;18(11):1160–71.

http://refhub.elsevier.com/S0889-8529(15)00050-X/sref23
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref23
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref23
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref24
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref24
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref24
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref25
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref25
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref26
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref26
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref27
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref27
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref28
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref28
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref28
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref29
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref29
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref30
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref30
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref30
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref31
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref31
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref32
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref32
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref32
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref32
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref33
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref33
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref33
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref34
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref35
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref35
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref35
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref36
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref36
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref37
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref37
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref38
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref38
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref39
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref39
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref39
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref40
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref40
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref41
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref41
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref42
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref42
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref43
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref43
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref43


Menopause and Sexuality 661
44. Modelska K, Cummings S. Female sexual dysfunction in postmenopausal
women: systematic review of placebo-controlled trials. Am J Obstet Gynecol
2003;188(1):286–93.

45. Alexander JL, Kotz K, Dennerstein L, et al. The effects of postmenopausal hor-
mone therapies on female sexual functioning: a review of double-blind, random-
ized controlled trials. Menopause 2004;11(6 Pt 2):749–65.

46. Wierman ME, Nappi RE, Avis N, et al. Endocrine aspects of women’s sexual func-
tion. J Sex Med 2010;7(1 Pt 2):561–85.

47. North American Menopause Society. The 2012 hormone therapy position state-
ment of: The North American Menopause Society. Menopause 2012;19(3):
257–71.

48. Sturdee DW, Panay N, International Menopause Society Writing Group. Recom-
mendations for the management of postmenopausal vaginal atrophy. Climacteric
2010;13(6):509–22.

49. Davis SR, Davison SL, Donath S, et al. Circulating androgen levels and self-
reported sexual function in women. JAMA 2005;294(1):91–6.

50. Shifren JL, Braunstein GD, Simon JA, et al. Transdermal testosterone treatment in
women with impaired sexual function after oophorectomy. N Engl J Med 2000;
343(10):682–8.

51. Shifren JL, Davis SR, Moreau M, et al. Testosterone patch for the treatment of hy-
poactive sexual desire disorder in naturally menopausal women: results from the
INTIMATE NM1 Study. Menopause 2006;13(5):770–9.

52. Maclaran K, Panay N. The safety of postmenopausal testosterone therapy.
Womens Health (Lond Engl) 2012;8(3):263–75.

53. Nachtigall L, Casson P, Lucas J, et al. Safety and tolerability of testosterone patch
therapy for up to 4 years in surgically menopausal women receiving oral or trans-
dermal oestrogen. Gynecol Endocrinol 2011;27(1):39–48.

54. Casson PR, Elkind-Hirsch KE, Buster JE, et al. Effect of postmenopausal estro-
gen replacement on circulating androgens. Obstet Gynecol 1997;90(6):995–8.

55. Davis SR, Moreau M, Kroll R, et al. Testosterone for low libido in postmenopausal
women not taking estrogen. N Engl J Med 2008;359(19):2005–17.

56. Borsini F, Evans K, Jason K, et al. Pharmacology of flibanserin. CNS Drug Rev
2002;8(2):117–42.

57. Simon JA, Kingsberg SA, Shumel B, et al. Efficacy and safety of flibanserin in
postmenopausal women with hypoactive sexual desire disorder: results of the
SNOWDROP trial. Menopause 2014;21(6):633–40.

http://refhub.elsevier.com/S0889-8529(15)00050-X/sref44
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref44
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref44
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref45
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref45
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref45
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref46
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref46
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref47
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref47
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref47
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref48
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref48
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref48
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref49
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref49
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref50
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref50
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref50
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref51
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref51
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref51
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref52
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref52
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref53
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref53
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref53
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref54
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref54
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref55
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref55
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref56
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref56
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref57
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref57
http://refhub.elsevier.com/S0889-8529(15)00050-X/sref57

	Menopause and Sexuality
	Key points
	Introduction
	Attitudes about sex and the menopause
	Physiology
	Pathophysiology
	Sex and hormones
	Hypoactive sexual desire disorder
	Symptomatic vulvovaginal atrophy
	Chronic diseases and sexual dysfunction
	Medications
	Quality of life impact on menopausal women
	Treatments
	Psychological Counseling
	Estrogen
	Testosterone

	Future directions
	Summary
	References


