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KEY POINTS
 Sexual health is integral to the overall well-being of a patient with cancer and is often
impacted by cancer treatment.
 Cancer treatment may interrupt, suppress, or permanently deplete hormonal function in
both men and women.
 Physical and psychological interventions are available and can improve sexual health,
and/or assist with coping with the dysfunction that results from hormonal changes.
 Patients are interested in receiving further information about their sexual health, but there
are barriers that can reduce the likelihood that they will have this conversation with their
oncology team.
 Well-designed intervention trials are needed to better understand the impact of systematic approaches to helping patients manage sexual dysfunction.

SEXUALITY AND CANCER

Most patients newly diagnosed with cancer are now likely to survive their disease.1
With patients with cancer living longer lives following treatment, there is a clear
need to address common survivorship challenges faced by the estimated 15 million
cancer survivors currently living in the United States.2 In particular, a survivor’s sexuality is a fundamental, life-affirming experience that can be profoundly affected by
cancer treatment. There are increasing efforts to understand the complex matter of
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human sexuality from an integrative perspective, rather than focusing solely on physical function and disruptions to organ function.
A number of recent models have been proposed to understand sexual health in the
context of cancer care. The Neo-theoretical Framework of Sexuality describes key
factors, including sexual self-concept (concerns relevant to body image), sexual relationships (concerns relevant to communication and intimacy), and sexual functioning
(concerns relevant to desire, arousal, and excitement).3 Others have proposed an Integrative Biopsychosocial Model for Intervention, suggesting that a broad approach is
necessary to capture the psychological (eg, emotional responses to cancer, body
perception, and motivation), interpersonal (eg, changes to couple dynamics, fear of intimacy, and communication barriers), biological (eg, hormonal alterations, body
changes, pain, and fatigue), and cultural (eg, religious beliefs, and sexual values and
norms) elements that comprise a patient’s experience of sexuality.4 Consistent across
these models is the importance that clinicians recognize that sexuality must be seen
as more than simply a mechanical event, with proper intervention often requiring a
multidisciplinary approach that addresses the multiple facets that can affect sexual
health.
TREATMENT-RELATED SEXUAL DYSFUNCTION AND HORMONAL THERAPY

Providers should avoid making the assumption that all patients with cancer will present with the same types of sexual dysfunction, even if they have the same diagnoses
and treatments. Generally speaking, estimates of the prevalence of sexual dysfunction
after cancer range from 40% to 100%, affecting both sexes.5–7 It is broadly acknowledged that all major treatment modalities have potential to significantly disrupt male
and female sexual function.8 Common treatment-related side effects include disorders of sexual response, desire, and motivation. Both men and women may experience difficulty with arousal, orgasmic dysfunction, hypoactive sexual desire, body
image disturbances, and lowered sexual self-esteem. Men may experience erectile
dysfunction, and ejaculatory dysfunction. Women may suffer from reduced lubrication, and chronic dyspareunia.9 Please refer to Table 1 for a summary of possible sexual health consequences of cancer treatment.
Hormonal therapies that interrupt, suppress, or permanently deplete hormonal function have profound impact on sexual function.10 However, distressing sexual problems related to hormonal therapy are not consistently identified by clinicians and
may be overlooked entirely.11,12 This is of particular significance because both frequency and duration of use of hormonal therapies with both male and female patients
is steadily increasing.13,14 The following sections overview common issues around
sexual dysfunction related to hormonal therapy for men and women. We also make
note of several subpopulations of patients who experience significant treatmentrelated sexual dysfunction related to hormonal interruption/dysfunction that are often
overlooked.
Breast Cancer

Treatment for breast cancer can involve a combination of surgery, chemotherapy, radiation therapy, and/or hormone therapy. Women’s sexual health is potentially
impacted by all of these treatments,15,16 and distressing sexual concerns commonly
affect 30% to 100% of survivors.17 The negative sexual side effects of chemotherapy
treatment that depletes circulating reproductive hormones are well described in the
literature18 and have been shown to be particularly distressing for women.19–22
More specifically, chemotherapy-related hypoestrogenism results in multiple effects
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on the vagina and vulva.23 The epithelium thins, loses cornification and rugation, and
blood flow is decreased; causing tissue to become smooth, pale, and fragile. Vaginal
secretions are decreased and pH increases. There is a loss of collagen, hyalinization,
and elastin, and the vagina may narrow or shorten. This vulvovaginal atrophy is often
accompanied by decreased libido and adverse effects on sexual arousal and
orgasm.24 For young women with breast cancer, ovarian failure induced by chemotherapy may be associated with a more comprehensive loss of ovarian function
than in natural menopause.25 Chemotherapy results in premature ovarian failure in
30% to 96% of premenopausal women,26 with the highest risk for women older
than 40 years (50%–96%) and those exposed to alkylating agents such as cyclophosphamide.27 Beyond these common physical side effects of estrogen-deprivation,
women who undergo hormonal disruption also report distress around decreased
sense of intimacy, and diminished partner function.15,28–30 Loss of sexual function
and satisfaction with intimacy have been associated with poorer quality of life for
breast cancer survivors.31
There is now a steadily increasing use of endocrine therapies with both older and
younger patients with breast cancer and survivors.10,13 Endocrine therapies typically
also result in a raft of menopausal symptoms that patients are often not prepared to
manage.25 For more than 2 decades, 5 years or more of adjuvant tamoxifen has been
the standard of care for premenopausal breast cancer survivors.32 Large-scale
studies have generally not found sexual dysfunction to be a common treatmentrelated side effect of this endocrine treatment.33 However, the American Society of
Clinical Oncology has revised clinical practice guidelines and now recommends
the use of adjuvant ovarian suppression therapy with young female survivors of
estrogen-positive breast cancer.34 This means there is an increasing use of treatments to suppress ovarian function in young, premenopausal women and recent evidence regarding treatment-related sexual dysfunction is striking.35 Marked
vulvovaginal atrophy, loss of arousal and desire, and loss of sexual satisfaction are
common, and sexual problems related to ovarian suppression do not resolve over
time.36

Table 1
Cancer-directed treatment side effects that can impact sexual function
Sexual Dysfunction
Male

Female

Male and Female

Erectile dysfunction

Dyspareunia

Reduced libido

Dry/painful orgasm

Vaginal atrophy

Pain

Ejaculatory dysfunction

Loss of nipple sensation

Chronic fatigue
Nausea/vomiting
Lymphedema
Urinary incontinence
Bowel incontinence
Scars
Amputations
Ostomies
Problems with arousal
Reduced sexual motivation
Decreased body image
Loss of sexual self-esteem
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For postmenopausal survivors, aromatase inhibitors remain the preferred first line of
adjuvant endocrine therapy to reduce risk of cancer recurrence.34 Aromatase inhibitors act as estrogen antagonists in the vagina,37 which often leads to severe dyspareunia.20 In systematic review of prospective data from randomized trials and an
observational study comparing aromatase inhibitors with tamoxifen, the prevalence
and severity of vaginal dryness and dyspareunia are worse with aromatase inhibitors
than with tamoxifen.38 In addition to the intense menopause-related symptoms of vulvovaginal atrophy,39 women on aromatase inhibitors are at significantly increased risk
for lichen sclerosus, a perineal skin condition that results in itching, burning, and thin,
crinkled skin prone to bruising and tearing.40 If untreated, this condition can lead to
scarring, ulcerations, and labial fusion, all of which make sexual activity painful and
potentially unattainable.41 Lichen sclerosus also raises risk for vulvar cancer. Given
the potential risk of lichen sclerosus in women who are severely estrogen-depleted,
it has been proposed that all women on an aromatase-inhibitor undergo yearly vulvovaginal examinations to rule out lichen sclerosus and other vulvovaginal side effects of
treatment.40
Prostate Cancer

Men on hormone therapy similarly experience pronounced sexual side effects. The
primary treatment for men diagnosed with late-stage prostate cancer is hormone
therapy, also referred to as androgen deprivation therapy (ADT). Broader use of
ADT in men has been increasing, with ADT now being used regularly for men diagnosed with localized high-risk disease.42–44 The purpose of hormone therapy for men
is to reduce the level of androgens to minimize their potential impact on the progression of prostate cancer cells. Men on ADT are essentially chemically castrated to
manage aggressive prostate disease. When testosterone is depleted, nitric oxide
levels drop and there is loss of intracavernosal pressure, which results in erectile
dysfunction. In addition to erectile dysfunction, side effects of ADT also include
body feminization, profound loss of libido, hot flashes, and emotional lability.45–47
The severe hormone-related side effects are equally similar in men who are treated
for either localized44,48 or metastatic disease.49–52 Today in North America, there are
more than half a million men on ADT and most men are on ADT for several years.53
The extreme sexual and quality-of-life side effects of ADT also negatively impact
partners. It has been shown that both patients and partners feel unprepared to
manage these problems.54
Testicular Cancer

Testicular cancer is typically treated with surgery, and potentially followed with radiation therapy or chemotherapy.55–57 Sexual problems are reported by 12% to
40% of testicular cancer survivors regardless of type of treatment58 and they
include difficulties with sexual desire, ejaculatory difficulties, and erectile dysfunction.59–62 Testicular cancer survivors also may be self-conscious about changes in
physical/testicular appearance and a perceived loss of masculinity. Although
treatment-related sexual problems are not always organic, rates of subnormal levels
of testosterone range from approximately 10% to 15% in testicular cancer survivors.63 As a result, testicular cancer survivors with decreased hormonal function
often report reductions in sexual activity levels and general sexual dissatisfaction
following treatment.64,65 Thus, it is important for clinicians to also assess hormonal
function in testicular cancer survivors who report having bothersome sexual
problems.
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Impact of Risk-Reducing Surgery: BRCA Mutation Carriers

Women who are BRCA1/2 carriers face a high lifetime risk for breast (55%–85%) and/
or ovarian cancer (15%–44%).66 For these women, risk-reducing salpingo-oophorectomy (RRSO) is recommended by age 35 or after completion of child-bearing. RRSO
reduces risk of ovarian cancer by more than 80% and also lowers breast cancer risk
by half.67 This preventive risk-reducing surgery successfully reduces cancer risk, but
also can lead to a range of sexual side effects that are highly distressing. Comparable
to those side effects previously discussed in the section describing ovarian suppression, women who undergo RRSO similarly are at risk for vaginal dryness, vulvovaginal
atrophy, and loss of arousal and genital sensation.68 The most frequently cited postsurgical concerns of mutation carriers are the sexual side effects, and women express
that they wished they had received counseling about this topic.69
Stem Cell Transplantation

Long-term posttransplant complications can cause significant quality-of-life impairments for those who underwent stem cell transplantation (SCT).70 Endocrine disruptions can be caused by chemotherapy, radiation therapy, and SCT, with many
issues the result of conditioning regimens with total body irradiation and/or chemotherapy.71 Consequently, late-effects guidelines recommend that patients who have
undergone SCT receive annual screenings for endocrine function (eg, thyroid function).70 Gonadal dysfunction is commonly seen in SCT recipients, with reported rates
as high as 92% for male and 99% for female patients.72–74 Although rates of gonadal
dysfunction will vary depending on individual variables (eg, age, conditioning
regimen), women are generally more likely to experience problems than men. Notably,
ovarian endocrine failure in adult women is usually irreversible,75,76 although there is
recent evidence to suggest that reduced-intensity condition regimens may protect
ovarian function.77 Women who experience ovarian failure are likely to suffer from significant sexual health consequences, including poorer body image (the result of hypertrichosis and Cushing syndrome, for example), lowered libido, and vaginal dryness.
Consequently, women who undergo SCT report a greater decrement in frequency
of sexual relations than men.78 Men also experience sexual difficulties following
SCT. Approximately 10% report difficulty with erectile function and/or ejaculation,
and the conditioning regimen can cause testicular damage in men with low testosterone levels.78,79 Women are encouraged to discuss the potential use of hormonal
replacement therapy and vaginal lubrication, and both men and women should be
openly discussing sexual health with their medical providers before transplantation
has occurred.70,78
Adolescent and Young Adult Cancer

Medical advances in pediatric oncology now ensure that more than 80% of children
and adolescents diagnosed with cancer will survive.80 Research shows that disruption
of psychosexual development and sexual dysfunction are profoundly distressing longterm side effects of pediatric cancer treatment.81,82 Almost half of young adult survivors of childhood cancer struggle with at least 1 major sexual problem,12,83 and 30%
report 2 or more problems.12 Such problems include pain, difficulty with orgasm, lack
of desire, and arousal difficulties. Additionally, research focusing on patients treated
between the ages of 15 and 39 years found that 49% of Adolescent and young adult
(AYA) reported negative effects on sexual function 1 year after cancer diagnosis and
70% of those persisted with negative perceptions at 2 years after diagnosis.84 These
stand in contrast to reports of sexual dysfunction in the general adolescent and young
Downloaded for Anonymous User (n/a) at Brigham and Women's Hospital from ClinicalKey.com by Elsevier on September
17, 2022. For personal use only. No other uses without permission. Copyright ©2022. Elsevier Inc. All rights reserved.

1139

1140

Zhou et al

adult population, where rates fall between 10% and 15% for women and men, respectively.85 The age at which a child is diagnosed with cancer can be important with
respect to their later life sexual health. For example, girls who received SCT before puberty are more likely to avoid ovarian failure, and subsequent sexual side effects, that
is far more common in adults who undergo SCT. These younger patients often require
sex hormone replacement therapy post-SCT.86 Similarly, girls who undergo SCT at a
younger age (<13 years) are more likely to maintain fertility. In contrast, boys who underwent SCT before puberty were at greater risk for infertility.87
Research focused on adult cancer survivors shows clear relationships between
cancer treatments, such as chemotherapy, and hormonal therapy, with direct damage
to sexual organs and/or hormonal systems resulting in sexual dysfunction.24,88–92 In
contrast, studies in childhood cancer survivors have shown that in addition to disruptions in endocrine function among other physical late effects, psychosocial factors,
such as anxiety, fear of partner rejection, fear of being pitied, and poor self-esteem,
also play a significant role in the development of sexual problems.11,12,83 For example,
negative body image can develop secondary to the physical changes incurred by cancer treatment and plays a prominent role in social and sexual interactions during treatment, potentially contributing to delayed physical and emotional intimacy, and
continues well into survivorship.84,93 Given that negative body image in adolescence
can impede the development of a healthy sexual identity,94 and that body image issues often remain after active treatment, it is critical for clinicians to routinely address
body image concerns in addition to acknowledging and assessing changes in hormonal function.
MANAGING SEXUAL DYSFUNCTION
Evaluation

Effective interventions can be delivered only if an adequate assessment about the patient’s sexuality has occurred. The use of screening tools can be helpful as a brief, preliminary approach to assessing sexual function in cancer survivors, and to determine
which patients may benefit from further discussion about their symptoms. The use of
screening instruments can help with starting conversations with patients and their
families.
In women, the Female Sexual Function Index (FSFI) is a measure of sexual function
that has been validated in female cancer populations.95 This is a 19-item self-report
measure that assesses function “over the past 4 weeks” in the following specific domains relevant to female sexuality: desire, arousal, lubrication, orgasm, satisfaction,
and pain.96 The FSFI has been used in research conducted with patients with cancer
and survivor studies,97,98 and is able to differentiate between clinical and nonclinical
populations.95 The scale, along with instructions for use and scoring, are available
at www.FSFIquestionnaire.com.95 For providers who are working with men, the International Index of Erectile Function (IIEF) can be a valuable tool.99 The IIEF is a 15-item
self-report measure that is available in multiple languages.99 It has been used in
studies with patients with prostate cancer97 and asks about sexual function “over
the past 4 weeks.” The IIEF asks about the following domains relevant to male sexuality: erectile function, orgasm, desire, intercourse satisfaction, and overall
satisfaction.
The use of screening measures should be designed to help facilitate a subsequent
conversation, instead of as a replacement of a full clinical assessment. This discussion
can be guided by a structured model of clinical inquiry. An example of a popular model
is the BETTER model.100 The model’s name stands for Bringing up the topic of sexual
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health during consults, Explain to the patient that sexuality is a part of cancer care, Tell
the patient that resources are available to address sexual health, Time discussions
and emphasize that patients can bring the topic up at any time, Educate the patient
about the possible changes in sexuality that can result from cancer treatment, and Record the discussion in the patient’s chart. Alternatively, the PLISSIT Model offers
another framework to consider.101 PLISSIT stands for asking Permission to talk about
sexuality, offering Limited Information to address sexual concerns, providing Specific
Suggestions based on the patient’s presentation, and referring for Intensive Therapy
as indicated based on symptom report.
Intervention

Without intervention, the negative impact of sexual dysfunction on patients with cancer is significant and evidence suggests that these problems often get worse over
time.102,103 An overarching model that can guide a provider in appreciating the intervention process is the Five A’s Framework, which focuses on 5 important facets of
treatment: Ask, Advise, Assess, Assist, and Arrange.104 In this model, the provider
makes sure that all cancer survivors are Asked about their sexual health using a
nonjudgmental approach. Next, the provider must demonstrate willingness to Advise
the survivor that his or her problems are normative and that treatment options exist.
Third, a provider must adequately Assess the survivor’s sexual dysfunction. Subsequently, the patient can be Assisted through specific therapeutic efforts, ranging
from psychoeducation, to referrals, to active treatment. Finally, a provider must ensure
that he or she Arranges follow-up so that the patient’s status is routinely monitored.
It is important that a clinician who treats cancer survivors develops a multidisciplinary network of referrals to address sexual concerns from an integrative perspective. Individuals on this list are likely to include the following:








Urologist
Gynecologist
Endocrinologist
Cardiologist
Primary care physician
Pelvic floor physical therapist
Psychologist

Women

As described, one of the most commonly reported post–cancer treatment symptoms
for women is vaginal dryness. This can be debilitating for women because of physical
consequences, such as pain, chafing, and bleeding, all of which can subsequently
lead to significant reductions in sexual desire. First-line treatment includes vaginal lubricants and moisturizers. Vaginal lubricants provide topical lubrication and promote
comfort during sexual activity, and, if used properly, can help to prevent irritation
and potentially avoid mucosal tears. Unlike lubricants, vaginal moisturizers are
intended to be used consistently for overall vaginal comfort and are not used on an
as-needed basis during sexual activity. Moisturizers are designed to hydrate the
vaginal mucosa and should be used routinely by cancer survivors who experience regular vaginal dryness. Rather than focusing on the particular formula used for an individual vaginal moisturizer, evidence indicates that the benefit of vaginal moisturizers
depends on consistent use up to 5 times per week. Further, female cancer survivors
can consider the use of vaginal dilator therapy, especially if they have received pelvic
radiation. Dilator therapy helps to maintain vaginal length and caliber after radiation
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therapy by preventing adherence of the vaginal walls, and long-term use after pelvic
radiation therapy may be important to prevent fibrosis and ensure overall vaginal
health.105,106 In addition, exercises designed to tense and relax the muscles around
the vaginal introitus can improve pelvic muscle floor strength and tone and vaginal
elasticity, which have been associated with reductions in vaginal pain107,108 and better
sexual functioning.109
Men

Addressing the sexual health symptoms that are commonly reported by male cancer
survivors may involve collaboration with medical specialists, such as urologists who
treat male sexual dysfunction. The most common challenge that a male cancer survivor will report to providers is erectile dysfunction. To treat erectile dysfunction, oral
phosphodiesterase type 5 (PDE-5) inhibitors are often used at the initial therapy, as
they are effective and minimally invasive.110 It is noted that discontinuation of PDE5 inhibitors can occur due to both physical (eg, headache, muscle pain, dyspepsia,
facial flushing) and psychological issues (eg, anxiety about medication use, having
to plan/schedule romantic activity).111,112 Moreover, PDE-5 inhibitors may not be
effective when men have nerve or vascular damage; for example, when there is trauma
or permanent damage to nerves after radical prostatectomy, Alternatives to oral PDE5 inhibitors include intracavernous injection therapy, transurethral alprostadil, and
vacuum erection devices, all of which can be very effective for these men.113–115 Specific to men who have undergone hormonal therapy, decrements to their libido are a
common concern that also must be addressed. This is a difficult issue to treat, as
medical options (eg, increasing testosterone levels) directly oppose the efforts at cancer therapy. There are behavioral and psychological interventions designed to facilitate improved couple’s communication, reduce relationship distress, identify novel
nonpenetrative intercourse sexually stimulating activities, and improve coping skills
that can be helpful for the patient and his partner.116–121
Relationship function

Physical sexual dysfunction due to cancer treatment can often be the precipitant that
causes partners to reevaluate other issues in that particular relationship. For example,
it is possible that the cancer survivor and his or her partner are facing general relationship distress,122,123 or struggling with poor overall communication124 instead of a specific sexual side effect. Incorporating the “cancer dyad” into any discussion that
involves sexual functioning could be crucial to the success of an intervention effort.125
Evidence suggests that having both partners present is helpful for both individuals
during the cancer recovery process.126,127
Challenges

Despite the awareness that sexual function is often affected significantly by cancer
treatment and subsequent hormonal disruptions, most cancer survivors are not
adequately evaluated and treated for their symptoms. Patients with cancer want information about how they can cope with sexual health changes,128 but find themselves
disappointed by the lack of information, support, and practical strategies provided by
their clinicians to help manage the sexual changes secondary to cancer and cancer
treatments.129–131 By not adequately discussing sexual health during routine medical
visits, clinicians may be mistakenly providing patients with the message that their sexual dysfunction cannot be adequately treated. The discomfort that medical providers
experience when addressing sexual problems132 appears to fall into 3 categories: issues related to patient characteristics, provider characteristics, and systems
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issues.104 The patient characteristics describe the provider’s assumptions about their
patient’s sexuality due to individual characteristics, such as age, gender, partner
status, sexual orientation, prognosis, and socioeconomic status. Next, the provider
characteristics refer to the training, experience, knowledge, and attitudes of that
particular provider, with a lack of experience and knowledge often reported as the
reason for why sexuality is not sufficiently addressed during routine cancer
care.133,134 Finally, systems issues include problems such as insufficient time during
medical appointments to discuss sexual health, in the context of the multitude of other
survivorship concerns.133
SUMMARY

Now that most cancer survivors are living many years beyond diagnosis and treatment, it is imperative for medical providers to discuss a patient’s sexual heath after
cancer treatment. Acknowledging the general lack of formal training in sexual medicine, it is important that clinicians seek out support so that they can feel comfortable
in addressing this common concern for patients during survivorship. For this reason,
we strongly advise providers to build a referral list of either hospital-based or
community-based colleagues who can help comanage these issues. We also
encourage providers to maintain an awareness of sexual dysfunction in the context
of seeing survivors who do not necessarily present with more obvious comorbid
side effects of treatment, such as fatigue or physical pain. This is likely most readily
achieved by assessing sexual function as part of a general and routine review of
systems. As patients struggle to regain quality of life and a sense of healing after cancer, simply inquiring about sexual problems both acknowledges and validates an
experience that is often taboo, Finally, it is reassuring that for many cancer survivors,
even a limited amount of education helping the patient understand basic treatment options (eg, vaginal lubricants and moisturizers for women, and oral PDE-5 inhibitors for
men) can be very helpful. Given that most cancer patients and survivors do not receive
treatment targeted to this underaddressed facet of their health, it is not only helpful but
also empowering for survivors when they can gain significant improvements in quality
of life from specific strategies aimed at ameliorating treatment-related sexual
problems.
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86. Socié G, Salooja N, Cohen A, et al. Nonmalignant late effects after allogeneic
stem cell transplantation. Blood 2003;101(9):3373–85.
87. Borgmann-Staudt A, Rendtorff R, Reinmuth S, et al. Fertility after allogeneic haematopoietic stem cell transplantation in childhood and adolescence. Bone
Marrow Transplant 2012;47(2):271–6.
88. Ganz PA, Greendale GA, Petersen L, et al. Breast cancer in younger women:
reproductive and late health effects of treatment. J Clin Oncol 2003;21(22):
4184–93.
89. Hollenbeck BK, Dunn RL, Wei JT, et al. Sexual health recovery after prostatectomy, external radiation, or brachytherapy for early stage prostate cancer. Curr
Urol Rep 2004;5(3):212–9.
90. Potosky AL, Davis WW, Hoffman RM, et al. Five-year outcomes after prostatectomy or radiotherapy for prostate cancer: the prostate cancer outcomes study.
J Natl Cancer Inst 2004;96(18):1358–67.
91. Burwell SR, Case LD, Kaelin C, et al. Sexual problems in younger women after
breast cancer surgery. J Clin Oncol 2006;24(18):2815–21.
92. Sundberg KK, Lampic C, Arvidson J, et al. Sexual function and experience
among long-term survivors of childhood cancer. Eur J Cancer 2011;47(3):
397–403.
93. Wallace ML, Harcourt D, Rumsey N, et al. Managing appearance changes resulting from cancer treatment: resilience in adolescent females. Psychooncology 2007;16(11):1019–27.
94. Evan EE, Kaufman M, Cook AB, et al. Sexual health and self-esteem in adolescents and young adults with cancer. Cancer 2006;107(7 Suppl):1672–9.
95. Rosen R, Brown C, Heiman J, et al. The Female Sexual Function Index (FSFI): a
multidimensional self-report instrument for the assessment of female sexual
function. J Sex Marital Ther 2000;26(2):191–208.
96. Corona G, Jannini EA, Maggi M. Inventories for male and female sexual dysfunctions. Int J Impot Res 2006;18(3):236–50.
97. Jeffery DD, Tzeng JP, Keefe FJ, et al. Initial report of the cancer PatientReported Outcomes Measurement Information System (PROMIS) sexual function committee: review of sexual function measures and domains used in
oncology. Cancer 2009;115(6):1142–53.
98. Baser RE, Li Y, Carter J. Psychometric validation of the Female Sexual Function
Index (FSFI) in cancer survivors. Cancer 2012;118(18):4606–18.
99. Rosen RC, Riley A, Wagner G, et al. The international index of erectile function
(IIEF): a multidimensional scale for assessment of erectile dysfunction. Urology
1997;49(6):822–30.
100. Mick J, Hughes M, Cohen MZ. Using the BETTER Model to assess sexuality. Clin
J Oncol Nurs 2004;8(1):84–6.
101. Annon JS. The PLISSIT Model: a proposed conceptual scheme for the behavioral treatment of sexual problems. J Sex Educ Ther 1976;2(2):1–15.
102. Bakewell RT, Volker DL. Sexual dysfunction related to the treatment of young
women with breast cancer. Clin J Oncol Nurs 2005;9(6):697–702.
103. Darwish-Yassine M, Berenji M, Wing D, et al. Evaluating long-term patientcentered outcomes following prostate cancer treatment: findings from the Michigan Prostate Cancer Survivor study. J Cancer Surviv 2014;8(1):121–30.
104. Park ER, Norris RL, Bober SL. Sexual health communication during cancer care:
barriers and recommendations. Cancer J 2009;15(1):74–7.
Downloaded for Anonymous User (n/a) at Brigham and Women's Hospital from ClinicalKey.com by Elsevier on September
17, 2022. For personal use only. No other uses without permission. Copyright ©2022. Elsevier Inc. All rights reserved.

Hormonal Changes and Sexual Dysfunction

105. Denton AS, Maher EJ. Interventions for the physical aspects of sexual dysfunction in women following pelvic radiotherapy. Cochrane Database Syst Rev
2003;(1):CD003750.
106. Miles T, Johnson N. Vaginal dilator therapy for women receiving pelvic radiotherapy. Cochrane Database Syst Rev 2010;(9):CD007291.
107. Goldfinger C, Pukall CF, Gentilcore-Saulnier E, et al. A prospective study of pelvic floor physical therapy: pain and psychosexual outcomes in provoked vestibulodynia. J Sex Med 2009;6(7):1955–68.
108. Tu FF, Holt J, Gonzales J, et al. Physical therapy evaluation of patients with
chronic pelvic pain: a controlled study. Am J Obstet Gynecol 2008;198(3):
272.e1-7.
109. Schroder M, Mell LK, Hurteau JA, et al. Clitoral therapy device for treatment of
sexual dysfunction in irradiated cervical cancer patients. Int J Radiat Oncol Biol
Phys 2005;61(4):1078–86.
110. Yuan J, Zhang R, Yang Z, et al. Comparative effectiveness and safety of oral
phosphodiesterase type 5 inhibitors for erectile dysfunction: a systematic review
and network meta-analysis. Eur Urol 2013;63(5):902–12.
111. Carvalheira AA, Pereira NM, Maroco J, et al. Dropout in the treatment of erectile
dysfunction with PDE5: a study on predictors and a qualitative analysis of reasons for discontinuation. J Sex Med 2012;9(9):2361–9.
112. Gresser U, Gleiter CH. Erectile dysfunction: comparison of efficacy and side effects of the PDE-5 inhibitors sildenafil, vardenafil and tadalafil–review of the literature. Eur J Med Res 2002;7(10):435–46.
113. Raina R, Lakin MM, Thukral M, et al. Long-term efficacy and compliance of intracorporeal (IC) injection for erectile dysfunction following radical prostatectomy:
SHIM (IIEF-5) analysis. Int J Impot Res 2003;15(5):318–22.
114. Dennis RL, McDougal WS. Pharmacological treatment of erectile dysfunction after radical prostatectomy. J Urol 1988;139(4):775–6.
115. Baniel J, Israilov S, Segenreich E, et al. Comparative evaluation of treatments for
erectile dysfunction in patients with prostate cancer after radical retropubic
prostatectomy. BJU Int 2001;88(1):58–62.
116. Siddons HM, Wootten AC, Costello AJ. A randomised, wait-list controlled trial:
evaluation of a cognitive-behavioural group intervention on psycho-sexual
adjustment for men with localised prostate cancer. Psychooncology 2013;
22(10):2186–92.
117. Badr H, Krebs P. A systematic review and meta-analysis of psychosocial interventions for couples coping with cancer. Psychooncology 2013;22(8):1688–704.
118. Beck AM, Robinson JW, Carlson LE. Sexual intimacy in heterosexual couples after prostate cancer treatment: what we know and what we still need to learn. Urol
Oncol 2009;27(2):137–43.
119. Chambers SK, Pinnock C, Lepore SJ, et al. A systematic review of psychosocial
interventions for men with prostate cancer and their partners. Patient Educ
Couns 2011;85(2):e75–88.
120. Chisholm KE, McCabe MP, Wootten AC, et al. Review: psychosocial interventions addressing sexual or relationship functioning in men with prostate cancer.
J Sex Med 2012;9(5):1246–60.
121. Chambers SK, Schover L, Halford K, et al. ProsCan for Couples: a feasibility
study for evaluating peer support within a controlled research design. Psychooncology 2013;22(2):475–9.
Downloaded for Anonymous User (n/a) at Brigham and Women's Hospital from ClinicalKey.com by Elsevier on September
17, 2022. For personal use only. No other uses without permission. Copyright ©2022. Elsevier Inc. All rights reserved.

1149

1150

Zhou et al

122. Zhou ES, Kim Y, Rasheed M, et al. Marital satisfaction of advanced prostate cancer survivors and their spousal caregivers: the dyadic effects of physical and
mental health. Psychooncology 2011;20(12):1353–7.
123. Badr H, Taylor CL. Sexual dysfunction and spousal communication in couples
coping with prostate cancer. Psychooncology 2009;18(7):735–46.
124. Garos S, Kluck A, Aronoff D. Prostate cancer patients and their partners: differences in satisfaction indices and psychological variables. J Sex Med 2007;4(5):
1394–403.
125. Soloway CT, Soloway MS, Kim SS, et al. Sexual, psychological and dyadic qualities of the prostate cancer ‘couple’. BJU Int 2005;95(6):780–5.
126. Scott JL, Halford WK, Ward BG. United we stand? The effects of a couplecoping intervention on adjustment to early stage breast or gynecological cancer. J Consult Clin Psychol 2004;72(6):1122–35.
127. Manne SL, Ostroff JS, Winkel G, et al. Couple-focused group intervention for
women with early stage breast cancer. J Consult Clin Psychol 2005;73(4):
634–46.
128. Zhou ES, Bober SL, Nekhlyudov L, et al. Physical and emotional health information needs and preferences of long-term prostate cancer survivors. Patient Educ
Couns 2016;99(12):2049–54.
129. Hordern A, Street A. Issues of intimacy and sexuality in the face of cancer: the
patient perspective. Cancer Nurs 2007;30(6):E11–8.
130. Bourgeois-Law G, Lotocki R. Sexuality and gynecological cancer: a needs
assessment. Can J Hum Sex 1999;8:231–40.
131. Feldman-Stewart D, Brundage MD, Hayter C, et al. What questions do patients
with curable prostate cancer want answered? Med Decis Making 2000;20(1):
7–19.
132. Mercadante S, Vitrano V, Catania V. Sexual issues in early and late stage cancer:
a review. Support Care Cancer 2010;18(6):659–65.
133. Stead ML, Brown JM, Fallowfield L, et al. Lack of communication between
healthcare professionals and women with ovarian cancer about sexual issues.
Br J Cancer 2003;88(5):666–71.
134. Park ER, Bober SL, Campbell EG, et al. General internist communication about
sexual function with cancer survivors. J Gen Intern Med 2009;24(Suppl 2):
S407–11.

Downloaded for Anonymous User (n/a) at Brigham and Women's Hospital from ClinicalKey.com by Elsevier on September
17, 2022. For personal use only. No other uses without permission. Copyright ©2022. Elsevier Inc. All rights reserved.

