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Abstract

Background: Women diagnosed with colorectal cancer (CRC) or anal squamous cell carcinoma (ASCC) are at high risk of sexual dysfunction
after treatment, yet little is known about recovery and risk factors for chronic dysfunction.
Aim: We aimed to describe sexual function and sexual activity among women who underwent definitive treatment for CRC or ASCC, examine
relationships between time since treatment completion and sexual function, and explore factors associated with desire and changes in sexual
desire over time.
Methods: As part of a prospective cohort study of patients with gastrointestinal cancer at the University of California San Francisco, female-
identifying participants who finished definitive treatment for CRC or ASCC completed the Female Sexual Function Index (FSFI) at 6- to 12-month
intervals. We used multivariable linear mixed models to explore factors associated with the FSFI desire subscale.
Outcomes: Outcomes were rates of sexual activity, proportion at risk for sexual dysfunction (FSFI score <26.55), total FSFI score, and FSFI
desire subscale.
Results: Among the 97 cancer survivors who completed at least 1 FSFI, the median age was 59 years, the median time since treatment end
was 14 months, and 87% were menopausal. Fifty-five women (57%) had a history of colon cancer; 21 (22%), rectal cancer; and 21 (22%), ASCC.
An additional 13 (13%) had a current ostomy. Approximately half the women were sexually active (n = 48, 49%). Among these 48 sexually active
women, 34 (71%) had FSFI scores indicating risk for sexual dysfunction. Among the 10 sexually active women who completed a FSFI ≥2 years
since end of treatment, the median total score was 22.6 (IQR, 15.6-27.3). None of the evaluated characteristics were associated with desire
(age, tumor site, treatment, menopause status, or ostomy status).
Clinical Implications: Consistent with prior studies, we found low desire scores after treatment for CRC or ASCC, with little recovery over time,
suggesting that patients should not expect an eventual rebound of sexual function.
Strengths and Limitations: Strengths of our study include longitudinal data and use of the validated FSFI. Women with ASCC composed 22%
of our cohort, allowing for insight into this rare disease group. Limitations of this study include the small sample size, particularly for longitudinal
analyses, and the enrollment of patients at variable times since treatment end.
Conclusion: We observed a high prevalence of sexual health concerns, including low desire, after the treatment of CRC and ASCC that persisted
for years after treatment was completed.

Keywords: female sexual dysfunction; cancer survivorship; colorectal cancer; anal squamous cell carcinoma; pelvic radiation; female hypoactive desire
disorder.
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Introduction

Women who have been treated for cancers of the distal
gastrointestinal tract (eg, colon, rectal, anal) are at high risk
of sexual dysfunction after treatment,1 and sexual health is a
key tenet of survivorship care. More than 760 000 women are
living in the United States after a diagnosis of colorectal cancer
(CRC).2 This number is projected to increase by 2040,3 which
is partially driven by the increasing incidence of CRC among
adults younger than 50 years.4 Although anal squamous cell
carcinoma (ASCC) is rare, incidence is increasing in the United
States, particularly among women.5 Therefore, there is a
growing population of women who undergo treatment for
CRC or ASCC who will live large parts of their adult lives with
treatment-related sequalae. There have been few studies either
describing the trajectory of sexual dysfunction after treatment
for CRC or ASCC or identifying modifiable risk factors for
sexual dysfunction.

Definitive treatments for CRC and ASCC vary according
to disease site and stage. Patients may receive pelvic radia-
tion, chemotherapy, and/or surgery. Sexual dysfunction after
these treatments is multifactorial, including tissue changes
related to treatment and psychological distress related to
cancer or treatment sequelae. In women, pelvic radiation
and chemotherapy may disrupt gonadal function, precipi-
tating genitourinary syndrome of menopause and lowering
ovarian androgen production.6 Additional sequelae related to
pelvic radiation include vaginal stenosis, anal sphincter dys-
function and associated fecal incontinence, pain, and bowel
habit changes. Resection of CRC can involve a temporary
or permanent ostomy, resulting in changes in bowel habits,
which can cause distress. In addition to pelvic anatomy and
hormonal changes, survivors often experience body image
distress, which is associated with low sexual desire after
treatment for CRC and ASCC.7,8

While a high prevalence of sexual health concerns among
CRC and ASCC survivors has been replicated in cross-
sectional analyses, there are limited longitudinal data to
demonstrate the expected trajectory of sexual functioning
after treatment end.9–13 In particular, longitudinal studies of
sexual function after ASCC treatment have been limited by
small sample sizes. The only studies of longitudinal, dedicated
sexual health measures in ASCC to date are as follows: a
report of 2 sexual health questions among 46 women and
26 men treated with radiation for ASCC,14 a study that
administered the Female Sexual Function Index (FSFI) to 15
patients with CRC or ASCC (not reported by tumor type),15

and a comparison of patients with gastrointestinal or breast
cancer that included 1 patient with ASCC.9 Prior work on
sexual health after CRC and ASCC has been limited by the
inclusion of a significant percentage of participants who
were not sexually active, thereby limiting the applicability
of the FSFI. Several past analyses of sexual health after
CRC or ASCC treatment have utilized 1 to 4 sexual health
questions as part of a larger quality-of-life questionnaire
rather than multidimensional sexual health measures such
as the FSFI.12,16

We conducted this study to address this gap in the literature.
Our aims were to (1) describe sexual function and sexual
inactivity among women who underwent definitive treatment
for CRC or ASCC, (2) examine relationships between time
since treatment end and sexual function, and (3) explore
factors associated with desire and changes in desire over time.

The desire subscale was the focus of our analysis, as this
domain is best able to be studied among women who are
not sexually active, as compared with subscales such as pain
and lubrication, which are contingent on sexual activity. We
analyzed factors associated with the desire subscale among
sexually active participants first and then among all partici-
pants regardless of sexual activity.

Methods

Eligibility and recruitment

The Lifestyle and Outcomes After Gastrointestinal Cancer
(LOGIC) is an ongoing prospective cohort study of gas-
trointestinal cancer survivors initiated in 2017 at the Helen
Diller Family Comprehensive Cancer Center, University of
California San Francisco (UCSF). Individuals seen at UCSF for
any gastrointestinal cancer malignancy are recruited by mail,
telephone, or messaging through the electronic medical record
or in the Gastrointestinal Oncology Survivorship Clinic. Addi-
tionally, paper invitations are periodically mailed to people
with an eligible diagnosis in the UCSF Cancer Registry who
do not have accounts for electronic messages via the electronic
medical record. To be eligible for LOGIC, participants must
be ≥18 years of age, have a gastrointestinal cancer diagnosis,
and be able to complete online surveys in English. Participants
for this analysis were enrolled between February 2017 and
November 2020 and were followed through February 2021.

Participants in LOGIC were eligible for this analysis if they
had undergone treatment for colon cancer, rectal cancer, or
ASCC; if they identified as cis- or transgender female; and
if they completed at least 1 sexual health questionnaire or 1
sexual health–related item on a quality-of-life questionnaire
prior to February 2021. There was no limit on the length of
time between diagnosis or treatment end and enrollment. We
restricted this analysis to patients with CRC and ASCC given
the risk of sexual dysfunction associated with pelvic radiation
and colorectal surgery. Of 141 women with CRC or ASCC
who consented to participate in the LOGIC cohort study by
February 2021, 44 (31%) did not complete the FSFI.

Assessments

Participants in the LOGIC study receive secure online
questionnaires every 6 months for 5 years through REDCap
(research electronic data capture).17 At varying intervals,
questionnaires solicit information related to demographics,
diet, physical activity, fertility, medical and smoking history,
fear of cancer recurrence, sexual health, quality of life, psycho-
logical well-being, and sleep quality. Clinical characteristics,
including tumor type, disease stage, treatments received, and
disease recurrence status, are extracted from the medical
record at enrollment and updated annually. Menopause
status for women younger than 53 years was gathered
through chart review of menstrual patterns after completion
of oncologic treatment. Women aged ≥53 years were
presumed to be menopausal based on 2017-2018 National
Health and Nutrition Examination Survey data in which the
median onset of menopause in US women was 49.6 years
(IQR, 46.4-52.5).18

For this analysis, we used sexual function data collected
at study enrollment and 6- and 18-month follow-up with
the FSFI, a 19-item questionnaire that has been validated to
assess risk for sexual dysfunction in cancer survivors.19 The
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FSFI generates domain scores for desire, arousal, lubrication,
orgasm, satisfaction, and pain in addition to a full scale score
(range, 7.2-36).20 The FSFI questionnaire requires recall of
recent sexual activity and is validated for use among women
who have had sexual activity within the last 4 weeks. Par-
ticipants completing the FSFI were asked a yes/no question,
“In the past 4 weeks, did you engage in any sexual activity or
intercourse?” without specific definition of the types of sexual
activity. Conventionally, a cumulative FSFI score <26.55 indi-
cates risk for sexual dysfunction,21 and a desire domain score
≤5 (range, 1.2-6) indicates risk for hypoactive sexual desire
disorder.22

Sexual health questions developed by the European Organi-
zation for Research and Treatment of Cancer Quality of Life
Group to assess issues commonly experienced by patients with
CRC (EORTC QLQ-CR29)23 and ASCC (EORTC QLQ-
ANL27)24 were also administered at enrollment and every
6 months as part of the validated cancer-specific quality-of-life
scales. The validated disease-specific questionnaires include 5
to 7 questions pertaining to sexual health. These questions
are different between the EORTC QLQ-CR29 and QLQ-
ANL27, based on studies of pertinent sexual health issues with
different cancers.

Statistical analyses

We present summary statistics as medians with IQR to
describe the study population at enrollment. Median FSFI
scores are also reported cross-sectionally by time since
treatment end, including repeat measurements if participants
completed surveys at >1 time point (enrollment, 6-month
follow-up, or 18-month follow-up). Sample size was not
prospectively determined as this was a secondary analysis
of available data in an open cohort study.

We used multivariable linear mixed models to explore
factors associated with the FSFI desire subscale in question-
naires at study entry and follow-up. Time since treatment
end, age at study entry, primary tumor site (colon, rectum, or
anus), treatment modalities (surgery, radiation, and systemic
treatment), menopause status, and presence of ostomy were
evaluated as potential predictors of the FSFI desire score in
separate models. To improve fit of the multivariate models,
time since treatment end was modeled with cubic splines
with 5 nodes.25 Each model was adjusted for primary cancer
site and time since end of treatment hierarchical modeling,
including a random effect at the individual level. Missing data
were assumed to be missing at random.26 Statistical signifi-
cance was declared at a 2-sided P value <.05. All analyses
were performed with Stata Statistical Software (release 17;
StataCorp). The data set for these analyses was locked as of
February 2021.

Results

Participant characteristics

Ninety-seven women met inclusion criteria with a median
age of 59 years (IQR, 52-68) and at a median 14 months
(IQR, 4-31) since the end of oncologic treatment (Table 1).
Of 141 women with CRC or ASCC who were enrolled in
the larger LOGIC cohort study by February 2021, 44 (31%)
did not complete the FSFI and therefore were not eligible for
this analysis. Forty-eight sexually active women completed the
FSFI at least once, 25 at ≥2 time points, and 13 at ≥3 time
points. Regarding tumor type, 57% had a history of colon

cancer; 22%, rectal cancer; and 22%, ASCC. Twenty-five
percent of participants identified as part of a non-White racial
group and 9% as Hispanic or Latina, and 63% were married
at study enrollment. All participants with a history of ASCC,
95% of those with rectal cancer, and 78% with colon can-
cer were postmenopausal following completion of treatment.
Among patients with colon cancer, 60% had received systemic
therapy in addition to resection. Among patients with rectal
cancer, 57% had received radiation in addition to surgery
and/or systemic treatment. Among patients with ASCC, 95%
had received radiation and systemic therapy. Thirteen percent
of participants had a current ostomy at the time of study
enrollment, and 12% had a previously reversed ostomy. For
participants with a history of rectal cancer, 43% had a current
ostomy and 43% had a previously reversed ostomy at time of
study enrollment.

Disease-specific sexual health questions

Participants expressed significant concern around body
image: 15% of colon cancer survivors and 33% of rectal
cancer survivors reported that they felt “very much” or “quite
a bit” less attractive as a result of their disease or treatment,
and 22% of colon cancer survivors and 48% of rectal cancer
survivors reported having “very much” or “quite a bit” of
body dissatisfaction (Table 2). The most common symptoms
cited by ASCC survivors were vaginal dryness (56%), vaginal
narrowing (63%), and dyspareunia (33%) (Table 3).

FSFI scores

Of 97 participants, 48 (49%) reported that they had engaged
in sexual activity or intercourse at least 1 time in the 4
weeks prior to enrollment questionnaire completion. At study
enrollment, the median FSFI desire score among sexually
active women was 3.0 (IQR, 2.4-3.6); 34 (71%) respondents
had FSFI scores indicating risk for sexual dysfunction (total
score <26.55).

FSFI scores analyzed cross-sectionally by time since comple-
tion of treatment demonstrated a median total score of 21.8
(IQR, 18.5-28.7) within the first year following treatment
completion and 22.6 (IQR, 15.6-27.3) ≥2 years since the end
of treatment (Table 4). Median desire scores indicated a risk
for hypoactive sexual desire disorder (desire score <5) at all
time points and for all tumor types (Figure 1). At ≥2 years
since the end of treatment, median FSFI scores by tumor type
were 23.5 for colon cancer, 22 for rectal cancer, and 17 for
anal cancer (Table 4).

Associations of desire and change of desire over

time

Most scores for desire fell between 2.4 and 3.6, and there
was no clear monotone trend since end of treatment. In
separate linear mixed models evaluating factors associated
with desire scores, adjusted for time since treatment end, none
of the evaluated characteristics (age, tumor site, treatment,
menopause status, or ostomy status) were associated with
outcomes related to desire among patients who reported
being sexually active (Table 5). Similar multivariate models
generated for all FSFI respondents regardless of recent sexual
activity demonstrated an inverse relationship between age and
desire score (estimated difference in desire scale, −0.1; 95%
CI, −0.2 to 0.0; P = .03) and an association between post-
menopausal status and lower desire (estimated difference in
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Table 1. Clinical and demographic characteristics of 97 female participants in the LOGIC cohort: 2017-2020.a

Characteristic All Colon Rectum Anus

All 97 55 (57) 21 (22) 21 (22)
Age at study entry, y 59 [52-68] 56 [51-68] 57 [51-63] 63 [61-70]
Time from diagnosis to enrollment, y 1.7 [0.9-3.3] 1.6 [3.5-0.7] 2.1 [1.1-3.2] 1.3 [1.0-2.8]
Race/ethnicity

Asian 11 (11) 9 (16) 2 (10) 0
Black 1 (1) 1 (2) 0 0
Hispanic or Latino 9 (9) 8 (15) 1 (5) 0
Multiple 2 (2) 1 (2) 1 (5) 0
Native American 1 (1) 1 (2) 0 0
White 71 (73) 33 (60) 17 (81) 21 (100)
Unknown 2 (2) 2 (4) 0 0

Marital status
Married 61 (63) 33 (60) 16 (76) 12 (57)
Divorced/separated 19 (20) 11 (20) 2 (10) 6 (29)
Widowed 3 (3) 2 (4) 1 (5) 0
Never married 14 (14) 9 (16) 2 (10) 3 (14)

Body mass index, kg/m2 25 [21-29] 25 [21-30] 26 [23-27] 23 [20-31]
Menopause status at time of enrollment

Premenopausal 9 (9) 9 (16) 0 0
Menopausal 84 (87) 43 (78) 20 (95) 21 (100)
Unknown 4 (4) 3 (5) 1 (5) 0

Stage at diagnosis
I 15 (15) 7 (13) 3 (14) 5 (24)
II 22 (23) 16 (29) 2 (10) 4 (19)
III 49 (51) 27 (49) 13 (62) 9 (43)
IV 6 (6) 3 (5) 1 (5) 2 (10)
Unknown 4 (4) 2 (4) 2 (10) 1 (5)

Years since last treatment
<1 43 (44) 24 (44) 9 (43) 10 (48)
1-2 20 (21) 11 (20) 4 (19) 5 (24)
2-3 13 (13) 8 (15) 4 (19) 1 (5)
>3 21 (22) 12 (22) 4 (19) 5 (24)

Treatment
Surgery 78 (80) 55 (100) 19 (90) 4 (19)
Radiation 32 (33) 0 12 (57) 20 (95)
Systemic therapy 72 (74) 33 (60) 19 (90) 20 (95)

Ostomy status
Current ostomy 13 (13) 3 (5) 9 (43) 1 (5)
Ostomy previously reversed 12 (12) 2 (4) 9 (43) 1 (5)
No current or prior ostomy 44 (45) 27 (49) 3 (14) 14 (67)
Unknown 28 (29) 23 (42) 0 5 (24)

Abbreviation: LOGIC, Lifestyle and Outcomes After Gastrointestinal Cancer. aData are presented as No. (%) or median [IQR].

Table 2. Sexual health among 76 female colorectal cancer survivors at enrollment in LOGIC.a

Survivor group: questions Not at all A little Quite a bit Very much Unknown

Colon cancer
Have you felt physically less attractive as a result of your disease or treatment? 28 (51) 19 (35) 2 (4) 6 (11) 0
Have you been feeling less feminine as a result of your disease or treatment? 38 (69) 7 (13) 2 (4) 6 (11) 2 (4)
Have you been dissatisfied with your body? 22 (40) 21 (38) 5 (9) 7 (13) 0
Rectal cancer
Have you felt physically less attractive as a result of your disease or treatment? 9 (43) 5 (24) 1 (5) 6 (29) 0
Have you been feeling less feminine as a result of your disease or treatment? 11 (52) 5 (24) 2 (10) 3 (14) 0
Have you been dissatisfied with your body? 8 (38) 3 (14) 6 (29) 4 (19) 0

Abbreviation: LOGIC, Lifestyle and Outcomes After Gastrointestinal Cancer. aData are presented as No. (%).

desire scale, −1.1; 95% CI, –1.8 to −0.5; P = .001) (Table 6).
There were no significant associations between desire scores
and primary tumor site, ostomy status, or treatment type.

Discussion

In this longitudinal cohort of 97 women who completed
definitive treatment for CRC or ASCC, approximately half
reported recent sexual activity, and >70% of those were at

risk for sexual dysfunction. In this cohort, the median FSFI
score among women <1 year out from finishing treatment
was 21.8, as opposed to a mean 30.8 in control popula-
tions21 and 18.5 among a survey of breast cancer survivors.27

When FSFI scores were examined cross-sectionally by time
interval since treatment completion, median total FSFI scores
remained low beyond 2 years since treatment end. Our finding
of persistently low FSFI scores over time since treatment
completion is consistent with 3 longitudinal studies of CRC,
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Table 3. Sexual health among 17 female anal cancer survivors at enrollment in LOGIC.a

Questions Not at all A little Quite a bit Very much Unknown

Have you been sexually active? 10 (59) 6 (35) 1 (6) 0 0
To what extent have you been interested in sex? 6 (35) 11 (65) 0 0 0
Has the disease or treatment affected your sex life (for the worse)? 5 (31) 3 (19) 6 (38) 2 (13) 1 (6)
Have you had pain during intercourse? 8 (53) 2 (13) 1 (7) 4 (27) 2 (13)
Has your vagina felt dry? 3 (19) 4 (25) 5 (31) 4 (25) 1 (6)
Has your vagina felt narrow/tight? 2 (13) 4 (25) 6 (38) 4 (25) 1 (6)
Has your vagina been painful? 6 (38) 7 (44) 1 (6) 2 (13) 1 (6)

Abbreviation: LOGIC, Lifestyle and Outcomes After Gastrointestinal Cancer. aData are presented as No. (%).

Table 4. Total FSFI over time since treatment end among 48 women who were sexually active at enrollment.a

Time since treatment end

<1 y 1 to <2 y ≥2 yb

FSFI full scale by primary tumor No. Median [IQR] No. Median [IQR] No. Median [IQR]

Cancer
Colon 12 24.6 [19.7-32.4] 4 30.0 [18.1-31.6] 10 23.5 [20.3-27.3]
Rectal 5 20.1 [14.6-28.7] 3 26.5 [23.9-28.6] 3 22.0 [8.4-27.6]
Anal 6 21.8 [18.5-26.4] 3 20.5 [13.9-22.3] 2 17.0 [13.8-20.1]

FSFI scales, all tumor types

Full scale 23 21.8 [18.5-28.7] 10 23.3 [18.2-29.1] 15 22.6 [15.6-27.3]
Desire 3.0 [2.4-3.6] 3.0 [2.4-3.6] 2.4 [2.4-3.0]
Arousal 4.5 [2.7-5.4] 4.2 [3.6-4.8] 3.8 [3.0-4.8]
Lubrication 4.2 [2.4-5.1] 4.1 [2.4-5.4] 3.9 [1.5-5.1]
Orgasm 5.2 [4.4-6.0] 5.2 [3.8-6.0] 4.6 [3.2-5.2]
Satisfaction 4.4 [3.2-5.6] 4.4 [2.8-5.6] 4.0 [2.0-5.2]
Pain 4.4 [3.2-6.0] 3.6 [2.4-6.0] 5.2 [4.4-5.8]

Abbreviation: FSFI, Female Sexual Function Index. aIncludes repeat measurements for 25 participants who completed surveys at >1 time point. bFour
participants had an assessment between 2 and 3 years (median FSFI, 24.3), and 11 had an assessment at ≥3 years (median FSFI, 22.6).

Figure 1. Mean desire scores among sexually active women, over time since treatment end, by tumor type. Linear mixed model compares mean desire
scores among participants with different tumor primary sites (colon, rectum, or anus), adjusted for time since treatment end.

each including 75 to 311 female patients, which demonstrated
significant deterioration of sexual function after surgery with
stable to worsened sexual function over the 5 years after
surgery.10,12,13,28

We found that body image was a concern especially among
rectal cancer survivors, with 48% of CRC survivors reporting

body dissatisfaction and 33% feeling less attractive related
to cancer or treatment, either “quite a bit” or “very much.”
Rates of significant body image concerns were lower in colon
cancer survivors, with 22% indicating body dissatisfaction
and 15% feeling “quite a bit” or “very much” less attractive.
Among rectal cancer survivors, 24% reported feeling less
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Table 5. Associations of demographic and clinical factors with FSFI desire
subscale among sexually active participants at enrollment (n = 48).a

Model: characteristic Estimated difference
(95% CI)b

P value

A: Age
Age enrollment (5-y increments) 0 (−0.2 to 0.1) .79

B: Tumor site
Colon Reference
Rectum −0.7 (−1.4 to 0.1) .07
Anus −0.3 (−0.9 to 0.4) .46

C: Surgery
No surgery Reference
Surgery 0.7 (−0.9 to 2.2) .40

D: Radiation
No radiation Reference
Radiation −0.5 (−1.6 to 0.5) .31

E: Systemic treatment
No systemic treatment Reference
Systemic treatment −0.1 (−0.8 to 0.6) .73

F: Menopausal status
Premenopausal Reference
Menopausal −0.6 (−1.4 to 0.2) .13

G: Ostomy status
No current ostomy Reference
Current ostomy −0.5 (−1.3 to 0.3) .23

Abbreviation: FSFI, Female Sexual Function Index. aSeparate models were
examined for each predictor variable. All models were adjusted for time
since treatment via cubic splines. Models A and C-G were also adjusted
for primary tumor site. P values were calculated per the Wald test or
likelihood ratio test. bEstimated difference in FSFI desire subscale attributed
to exposure.

Table 6. Associations of demographic and clinical factors with FSFI
desire subscale among participants regardless of sexual activity
(n = 89).a

Model: characteristic Estimated difference
(95% CI)b

P value

A: Age
Age enrollment (5-y
increments)

−0.1 (−0.2 to −0.01) .03

B: Tumor site
Colon Reference
Rectum −0.3 (−0.8 to 0.2) .29c

Anus −0.4 (−0.9 to 0.2) .17c

C: Surgery
No surgery Reference
Surgery 0.4 (−0.6 to 1.3) .48

D: Radiation
No radiation Reference
Radiation −0.1 (−1.0 to 0.7) .81

E: Systemic treatment
No systemic treatment Reference
Systemic treatment −0.3 (−0.8 to 0.2) .26

F: Menopausal status
Premenopausal Reference
Menopausal −1.1 (−1.8 to −0.5) .001

G: Ostomy status
No current ostomy Reference
Current ostomy −0.3 (−0.8 to 0.3) .36

Abbreviation: FSFI, Female Sexual Function Index. aSeparate models were
developed for each predictor variable. All characteristics are adjusted for
time since treatment via cubic splines. Models C-E were adjusted for
primary tumor site. bEstimated difference in FSFI desire subscale attributed
to exposure. cWald P value used instead of likelihood ratio P value. Data
were missing from 8 participants.

feminine after their diagnosis and treatment as compared with
15% of colon cancer survivors. Prior studies have established

an association between body image distress and low desire,
so body image may represent a modifiable risk factor.7,8

Unfortunately, questions about body image were not included
as part of the validated ASCC quality-of-life survey (EORTC
QLQ-ANL27), so we were unable to examine this outcome in
women with ASCC.

Among participants with all tumor types in this study,
FSFI subscales for pain and lubrication were lower than aver-
age subscales in control populations (pain, 5.5; lubrication,
5.5),21 and >50% of ASCC survivors reported significant
vaginal dryness or narrowing and a third cited significant
dyspareunia. Referral to gynecology to discuss sexual health
is recommended before or during pelvic radiation treatment;
vaginal dilators are frequently recommended to prevent vagi-
nal stenosis, although evidence of efficacy is limited.29 Pelvic
floor physical therapy may be helpful for chronic pelvic pain
and dyspareunia following treatment. Most patients treated
for CRC or ASCC will be in menopause related to age or
treatment; vaginal lubricants and vaginal estrogen are safe
treatments for vulvovaginal discomfort related to menopause,
although efficacy data are limited.30 Treatments directed at
vaginal stenosis and genitourinary syndrome of menopause
may be helpful in reducing dyspareunia and confer functional
recovery among CRC and ASCC survivors.

Desire scores were persistently low across all time points,
and most sexually active women met criteria for hypoactive
sexual disorder >2 years out from treatment.22 The IQR of
the desire scores in this sample was 1.7-fold the reported
minimum clinically important difference of 0.7, indicating
significant variability among participants.31 While we did not
identify specific predictors of changes in desire, the persistent
and prevalent low desire indicates a need for a holistic model
of sexual health care. The biopsychosocial model32 has been
proposed to understand the multifactorial determinants of
female sexual dysfunction. Accordingly, interventions directed
toward the physiologic and psychosocial factors that underpin
low desire are needed as part of sexual health care in cancer
survivorship.

Key strengths of our study include the availability of longi-
tudinal data and use of the validated FSFI. Women with ASCC
composed 22% of our cohort, allowing for insight into this
rare disease group where there is a paucity of sexual health
data. Consistent with the original validation of the FSFI, we
analyzed FSFI scores from sexually active women. In other
studies, when data from all individuals regardless of sexual
activity status are reported, desire subscale averages were 1.8
to 2.3,6,33–36 as opposed to 3 to 3.1 for studies reporting only
the FSFI scores of sexually active women.7,8 This discrepancy
highlights the importance of defining sexual activity status
when reporting FSFI scores to allow for appropriate com-
parison. Additionally, study participants were not selected by
referral to a sexual health intervention; therefore, this sample
may be more representative of an academic cancer center
survivorship population as compared with studies focused on
individuals who present for sexual health concerns.

Limitations of this study include the variable time from end
of treatment to enrollment and small sample size. Another
important limitation is that without a pretreatment or pre-
diagnosis assessment of desire or sexual function, it is chal-
lenging to evaluate treatment effects on sexual function. When
considering the external validity of this study, we note lim-
ited racial/ethnic diversity (73% of participants self-identified
as White). CRC disproportionally affects individuals who
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identify as Black,37 who were underrepresented in the current
study; more research on survivorship issues among this patient
population is critically needed. Detailed information about
sexual orientation, partnered status beyond marital status,
and partner availability was not collected. Additionally, ques-
tionnaires were administered only to English-speaking partic-
ipants. While transgender women or nonbinary individuals
would have been eligible to participate, all participants in our
cohort identified as cisgender.

Overall, these results highlight the high prevalence of sexual
health concerns after the treatment of CRC and ASCC, which
persisted for years after treatment was completed. Patients
with CRC commonly reported body image dissatisfaction,
and those with ASCC cited challenges with vaginal dryness,
vaginal narrowing, and dyspareunia. We found persistently
low FSFI total scores and desire scores after treatment, sug-
gesting that patients should not expect an eventual rebound
of sexual function and may benefit from holistic sexual health
care.

Acknowledgments

This research was presented at the International Society
for the Study of Women’s Sexual Health Annual Meeting;
Orlando, Florida; March 5, 2020. The authors gratefully
acknowledge the contributions of clinical research coordi-
nators who contributed to collection, cleaning, or abstraction
of the data: Dalila Stanfield and Andrea Bocobo. They also
acknowledge the contributions of project manager Paige
Steiding. All of the above personnel were UCSF employees
with salary supported by the UCSF Helen Diller Family
Comprehensive Cancer Center.

Funding

This work was funded by the National Cancer Institute
(K07CA197077), the Mount Zion Health Fund, and the
American Cancer Society.

Conflicts of interest: None declared.

References

1. Canty J, Stabile C, Milli L, Seidel B, Goldfrank D, Carter J. Sexual
function in women with colorectal/anal cancer. Sex Med Rev.
2019;7(2):202–222. https://doi.org/10.1016/j.sxmr.2018.12.001

2. American Cancer Society. Cancer Treatment and Survivorship
Facts and Figures 2019-2021. American Cancer Society; 2019.

3. Rahib L, Wehner MR, Matrisian LM, Nead KT. Estimated pro-
jection of US cancer incidence and death to 2040. JAMA Netw
Open. 2021;4(4):e214708. https://doi.org/10.1001/jamanetworko
pen.2021.4708

4. Siegel RL, Jakubowski CD, Fedewa SA, Davis A, Azad NS. Colorec-
tal cancer in the young: epidemiology, prevention, management.
Am Soc Clin Oncol Educ Book. 2020;40:e75–e88. https://doi.o
rg/10.1200/EDBK_279901

5. National Cancer Institute Surveillance, Epidemiology, and End
Results Program. Anus, anal canal and anorectum cancer, recent
trends in SEER incidence (2000-2018). SEER∗Explorer. Accessed
December 9, 2020. https://seer.cancer.gov/explorer/application.
html

6. Segelman J, Buchli C, Svanström Röjvall A, et al. Effect of radio-
therapy for rectal cancer on ovarian androgen production. Br J
Surg. 2019;106(3):267–275. https://doi.org/10.1002/bjs.10980

7. Benedict C, Philip EJ, Baser RE, et al. Body image and sexual
function in women after treatment for anal and rectal cancer.
Psychooncology. 2016;25(3):316–323. https://doi.org/10.1002/po
n.3847

8. Philip EJ, Nelson C, Temple L, et al. Psychological correlates of
sexual dysfunction in female rectal and anal cancer survivors:
analysis of baseline intervention data. J Sex Med. 2013;10(10):
2539–2548. https://doi.org/10.1111/jsm.12152

9. Reese JB, Shelby RA, Keefe FJ, Porter LS, Abernethy AP. Sexual
concerns in cancer patients: a comparison of GI and breast cancer
patients. Support Care Cancer. 2010;18(9):1179–1189. https://
doi.org/10.1007/s00520-009-0738-8

10. da Silva GM, Hull T, Roberts PL, et al. The effect of colorectal
surgery in female sexual function, body image, self-esteem and gen-
eral health: a prospective study. Ann Surg. 2008;248(2):266–272.
https://doi.org/10.1097/SLA.0b013e3181820cf4

11. Doeksen A, Gooszen JAH, van Duijvendijk P, et al. Sex-
ual and urinary functioning after rectal surgery: a prospective
comparative study with a median follow-up of 8.5 years. Int
J Color Dis. 2011;26(12):1549–1557. https://doi.org/10.1007/
s00384-011-1288-3

12. Zutshi M, Hull T, Shedda S, Lavery I, Hammel J. Gender differ-
ences in mortality, quality of life and function after restorative
procedures for rectal cancer. Color Dis. 2013;15(1):66–73. https://
doi.org/10.1111/j.1463-1318.2012.03075.x

13. Reese JB, Handorf E, Haythornthwaite JA. Sexual quality of
life, body image distress, and psychosocial outcomes in colorectal
cancer: a longitudinal study. Support Care Cancer. 2018;26(10):
3431–3440. https://doi.org/10.1007/s00520-018-4204-3

14. Gilbert A, Drinkwater K, McParland L, et al. UK national cohort
of anal cancer treated with intensity-modulated radiotherapy: one-
year oncological and patient-reported outcomes. Eur J Cancer.
2020;128:7–16. https://doi.org/10.1016/j.ejca.2019.12.022

15. Carter J, Stabile C, Seidel B, Baser RE, Goldfarb S, Goldfrank
DJ. Vaginal and sexual health treatment strategies within a
female sexual medicine program for cancer patients and survivors.
J Cancer Surviv. 2017;11(2):274–283. https://doi.org/10.1007/
s11764-016-0585-9

16. Bentzen AG, Balteskard L, Wanderås EH, et al. Impaired
health-related quality of life after chemoradiotherapy for anal
cancer: late effects in a national cohort of 128 survivors. Acta
Oncol. 2013;52(4):736–744. https://doi.org/10.3109/0284186
X.2013.770599

17. Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde
JG. Research electronic data capture (REDCap)—a metadata-
driven methodology and workflow process for providing transla-
tional research informatics support. J Biomed Inform. 2009;42(2):
377–381. https://doi.org/10.1016/j.jbi.2008.08.010

18. Appiah D, Nwabuo CC, Ebong IA, Wellons MF, Winters SJ. Trends
in age at natural menopause and reproductive life span among
US women, 1959-2018. JAMA. 2021;325(13):1328–1330. https://
doi.org/10.1001/jama.2021.0278

19. Baser RE, Li Y, Carter J. Psychometric validation of the
Female Sexual Function Index (FSFI) in cancer survivors. Cancer.
2012;118(18):4606–4618. https://doi.org/10.1002/cncr.26739

20. Rosen R, Brown C, Heiman J, et al. The Female Sexual Func-
tion Index (FSFI): a multidimensional self-report instrument for
the assessment of female sexual function. J Sex Marital Ther.
2000;26(2):191–208. https://doi.org/10.1080/009262300278597

21. Wiegel M, Meston C, Rosen R. The Female Sexual Function
Index (FSFI): cross-validation and development of clinical cut-
off scores. J Sex Marital Ther. 2005;31(1):1–20. https://doi.o
rg/10.1080/00926230590475206

22. Gerstenberger EP, Rosen RC, Brewer JV, et al. Sexual desire
and the Female Sexual Function Index (FSFI): a sexual desire
cutpoint for clinical interpretation of the FSFI in women with and
without hypoactive sexual desire disorder. J Sex Med. 2010;7(9):
3096–3103. https://doi.org/10.1111/j.1743-6109.2010.01871.x

https://doi.org/10.1016/j.sxmr.2018.12.001
https://doi.org/10.1001/jamanetworkopen.2021.4708
https://doi.org/10.1001/jamanetworkopen.2021.4708
https://doi.org/10.1200/EDBK_279901
https://doi.org/10.1200/EDBK_279901
https://seer.cancer.gov/explorer/application.html
https://seer.cancer.gov/explorer/application.html
https://doi.org/10.1002/bjs.10980
https://doi.org/10.1002/pon.3847
https://doi.org/10.1002/pon.3847
https://doi.org/10.1111/jsm.12152
https://doi.org/10.1007/s00520-009-0738-8
https://doi.org/10.1007/s00520-009-0738-8
https://doi.org/10.1097/SLA.0b013e3181820cf4
https://doi.org/10.1007/s00384-011-1288-3
https://doi.org/10.1007/s00384-011-1288-3
https://doi.org/10.1111/j.1463-1318.2012.03075.x
https://doi.org/10.1111/j.1463-1318.2012.03075.x
https://doi.org/10.1007/s00520-018-4204-3
https://doi.org/10.1016/j.ejca.2019.12.022
https://doi.org/10.1007/s11764-016-0585-9
https://doi.org/10.1007/s11764-016-0585-9
https://doi.org/10.3109/0284186X.2013.770599
https://doi.org/10.3109/0284186X.2013.770599
https://doi.org/10.1016/j.jbi.2008.08.010
https://doi.org/10.1001/jama.2021.0278
https://doi.org/10.1001/jama.2021.0278
https://doi.org/10.1002/cncr.26739
https://doi.org/10.1080/009262300278597
https://doi.org/10.1080/00926230590475206
https://doi.org/10.1080/00926230590475206
https://doi.org/10.1111/j.1743-6109.2010.01871.x


446 The Journal of Sexual Medicine, 2023, Vol 20, Issue 4

23. Gujral S, Conroy T, Fleissner C, et al. Assessing quality of life in
patients with colorectal cancer: an update of the EORTC quality of
life questionnaire. Eur J Cancer. 2007;43(10):1564–1573. https://
doi.org/10.1016/j.ejca.2007.04.005

24. Sodergren SC, Johnson CD, Gilbert A, et al. Phase I-III development
of the EORTC QLQ-ANL27, a health-related quality of life ques-
tionnaire for anal cancer. Radiother Oncol. 2018;126(2):222–228.
https://doi.org/10.1016/j.radonc.2017.11.018

25. Durrleman S, Simon R. Flexible regression models with cubic
splines. Stat Med. 1989;8(5):551–561. https://doi.org/10.1002/si
m.4780080504

26. McCulloch CE, Searle SR, Neuhaus JM Generalized, Linear, and
Mixed Models. 2nd ed. Wiley; 2008.

27. Boquiren VM, Esplen MJ, Wong J, Toner B, Warner E, Malik N.
Sexual functioning in breast cancer survivors experiencing body
image disturbance. Psychooncology. 2016;25(1):66–76. https://
doi.org/10.1002/pon.3819

28. Frankland J, Wheelwright S, Permyakova NV, et al. Preva-
lence and predictors of poor sexual well-being over 5 years
following treatment for colorectal cancer: results from the
ColoREctal Wellbeing (CREW) prospective longitudinal study.
BMJ Open. 2020;10(11):e038953. https://doi.org/10.1136/bmjo
pen-2020-038953

29. Miles T, Johnson N. Vaginal dilator therapy for women
receiving pelvic radiotherapy. Cochrane Database Syst Rev.
2014;(9):CD007291. https://doi.org/10.1002/14651858.CD00
7291.pub3

30. Mitchell CM, Reed SD, Diem S, et al. Efficacy of vagi-
nal estradiol or vaginal moisturizer vs placebo for treating
postmenopausal vulvovaginal symptoms: a randomized clini-

cal trial. JAMA Intern Med. 2018;178(5):681–690. https://doi.o
rg/10.1001/jamainternmed.2018.0116

31. Althof S, Derogatis LR, Greenberg S, et al. Responder anal-
yses from a phase 2b dose-ranging study of bremelanotide.
J Sex Med. 2019;16(8):1226–1235. https://doi.org/10.1016/j.
jsxm.2019.05.012

32. Thomas HN, Thurston RC. A biopsychosocial approach to
women’s sexual function and dysfunction at midlife: a narrative
review. Maturitas. 2016;87:49–60. https://doi.org/10.1016/j.matu
ritas.2016.02.009

33. Pang JH, Jones Z, Myers OB, Popek S. Long term sex-
ual function following rectal cancer treatment. Am J Surg.
2020;220(5):1258–1263. https://doi.org/10.1016/j.amjsurg.2020.
06.064

34. Böhm G, Kirschner-Hermanns R, Decius A, Heussen N,
Schumpelick V, Willis S. Anorectal, bladder, and sexual function
in females following colorectal surgery for carcinoma. Int
J Color Dis. 2008;23(9):893–900. https://doi.org/10.1007/
s00384-008-0498-9

35. Milbury K, Cohen L, Jenkins R, Skibber JM, Schover LR. The
association between psychosocial and medical factors with long-
term sexual dysfunction after treatment for colorectal cancer. Sup-
port Care Cancer. 2013;21(3):793–802. https://doi.org/10.1007/
s00520-012-1582-9

36. Yerramilli D, Drapek L, Nipp RD, et al. Sexual function, quality
of life, and mood after radiation therapy in patients with anal
cancer. J Gastrointest Cancer. 2020;51(1):204–210. https://doi.o
rg/10.1007/s12029-019-00233-w

37. American Cancer Society. Colorectal Cancer Facts and Figures
2020-2022. American Cancer Society; 2020.

https://doi.org/10.1016/j.ejca.2007.04.005
https://doi.org/10.1016/j.ejca.2007.04.005
https://doi.org/10.1016/j.radonc.2017.11.018
https://doi.org/10.1002/sim.4780080504
https://doi.org/10.1002/sim.4780080504
https://doi.org/10.1002/pon.3819
https://doi.org/10.1002/pon.3819
https://doi.org/10.1136/bmjopen-2020-038953
https://doi.org/10.1136/bmjopen-2020-038953
https://doi.org/10.1002/14651858.CD007291.pub3
https://doi.org/10.1001/jamainternmed.2018.0116
https://doi.org/10.1001/jamainternmed.2018.0116
https://doi.org/10.1016/j.jsxm.2019.05.012
https://doi.org/10.1016/j.jsxm.2019.05.012
https://doi.org/10.1016/j.maturitas.2016.02.009
https://doi.org/10.1016/j.maturitas.2016.02.009
https://doi.org/10.1016/j.amjsurg.2020.06.064
https://doi.org/10.1007/s00384-008-0498-9
https://doi.org/10.1007/s00384-008-0498-9
https://doi.org/10.1007/s00520-012-1582-9
https://doi.org/10.1007/s00520-012-1582-9
https://doi.org/10.1007/s12029-019-00233-w
https://doi.org/10.1007/s12029-019-00233-w

	 Sexual function remains persistently low in women after treatment for colorectal cancer and anal squamous cell carcinoma
	 Introduction
	 Methods
	 Results
	 Discussion
	 Acknowledgments
	 Funding




