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Abstract

Purpose—Colorectal cancer patients usually receive treatments (e.g., pelvic surgery or
radiotherapy, colostomy) that increase their risk for sexual problems. Previous research has mainly
focused on demographic and medical risk factors. Because little is known about the role of
psychosocial variables in sexual dysfunction, this research sought to identify the contribution of
demographic, medical and psychosocial factors to sexual dysfunction using multivariate analyses.

Methods—Male and female colorectal cancer survivors (N=261, mean: 2.5 years post-treatment)
completed paper-pencil questionnaires assessing sexual function, psychosocial variables (e.g.,
depression, social support, body image, dyadic adjustment) and demographics. Medical
information was obtained from patients’ self-report and medical records.

Results—Multiple regression analyses revealed that older age, having received destructive
surgery (i.e., abdominoperineal resection), and poor social support were uniquely and significantly
associated with low International Index of Erectile Function scores in men. For women, low
Female Sexual Function Index scores were significantly associated with older age and poor global
quality of life. Men, but not women, with rectal cancer reported worse sexual function compared
to those with colon cancer.
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Conclusions—Sexual dysfunction after colorectal cancer treatment is related to demographic,
medical, and psychosocial factors. These associations can help to identify patients at high risk of
sexual problems in order to assist restoring sexual functioning if desired.
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INTRODUCTION

Although colorectal cancer is the fourth most common malignancy in the United States,[1]
and about 1 out of 12 current cancer survivors have had treatment for a colorectal tumor,[2]
research on colorectal cancer survivors’ sexual function remains limited. Colorectal cancer
survivors usually have treatments that put them at risk for sexual problems, including pelvic
surgery and radiotherapy, and systemic chemotherapy. They may be living with a permanent
colostomy or coping with frequent diarrhea or leakage of stool.[3] After treatment, 30-40%
of survivors may discontinue sexual activity and high percentages ranging from 23-69% of
men and 19-62% of women may experience new sexual dysfunctions. [4-6] Prospective
studies indicate that other indices of quality of life (QoL) typically improve over time, yet
sexual function remains impaired.[7-10]

For men, the most commonly reported problem is erectile dysfunction (ED). Men in the age
group at risk for colorectal cancer may already suffer from ED related to comorbidities (e.g.,
diabetes). [4, 11] However, surgery for rectal cancer, in particular, often damages autonomic
nerves located between the rectum and prostate that direct blood flow into the penis during
erection. Attempts have been made to use nerve-sparing techniques, particularly with the
advent of total mesorectal excision.[12] Nevertheless, rates of long-term erectile dysfunction
from 59% to 90% have been reported. [4, 11-14] Abdominoperineal resection (APR), a
surgical procedure that includes creation of a colostomy and complete removal of the rectum
and anus, consistently results in higher rates of erection problems than various types of
anterior resection with sphincter-saving.[11, 15, 16] Since APR patients are often older and
have more comorbidities, however, extent of surgery may not be the only reason for the
poorer outcomes.[4, 17, 18] Although adjuvant chemotherapy does not increase the risk of
male sexual dysfunction,[15, 17, 19],[14] adjuvant pelvic radiotherapy or chemoradiation
does increase rates of ED. [9, 10, 18-20]

Less is known about female sexual problems after colorectal cancer treatment, particularly
because older female survivors are often reluctant to complete questionnaires about
sexuality.[21] For instance, in six recent surveys, response rates for men ranged from 52% to
100% compared to 27% to 70% for women.[4, 11, 12, 14, 15, 22] Many postmenopausal
women are not sexually active at cancer diagnosis, either because they lack a partner or
because their partner is ill or has ED.[4, 11, 23, 24] Women are more likely than men to give
up sexual activity after colorectal cancer treatment.[4, 11] Those who remain active,
however, report high rates of symptoms associated with vulvovaginal atrophy, such as
dryness and pain with sex (dyspareunia), as well as problems like vaginal stenosis, loss of
sexual desire, and interference with sex from fecal incontinence.[4-6, 20] Rates of female
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sexual problems, especially dyspareunia, are higher after APR than other types of anterior
resection (AR),[6, 25, 26] and are also increased in women who have adjuvant radiotherapy.
[6,9, 10, 19]

Previous research has mainly focused on the physiological impact of cancer treatment. The
potential impact of psychosocial variables such as individual and relational adjustment has
been neglected.[4-7, 9, 11, 15, 23] This report describes the analysis of a detailed survey of
male and female colorectal survivors that included not only medical and demographic
factors, but also self-report measures of psychosocial characteristics, including mental
health, marital adjustment, social support, and body image, and detailed, validated
questionnaires assessing male and female sexual function. Because many risk factors for
sexual dysfunction share some variance (e.g., all patients who received APR must cope with
having an ostomy; younger patients are more likely to be sexually active but may also be
more distressed about sexual dysfunction[26]), we have used an exploratory, descriptive
approach including both univariate and multivariate analyses. Thus, the goal of this research
was to identify demographic, medical, and psychosocial risk factors that explain a
significant proportion of the variance in male and female sexual function in colorectal
cancer survivors.

METHODS

Procedures

Participants

Study procedures were approved by The University of Texas MD Anderson Cancer Center's
(MDACC) Institutional Review Board. Potential participants were identified through the
MDACC's Tumor Registry and the computerized appointment system for the
Gastrointestinal Clinic. Patients were approached during clinic appointments and asked to
complete the questionnaire either during their visit or at home to be returned via mail.
Another group of participants identified from the tumor registry were mailed the
questionnaires with a cover letter explaining the study. Before data collection, participants
signed informed consent documents. The informed consent form was given to the patient
during the clinic visit or included in the mailing with the questionnaire. Patients mailing
their questionnaires were given an addressed, postage-paid envelope.

Patients were eligible if they were 18 years or older, competent in English, diagnosed with
colon or rectal cancer stage I-111 and had received surgery at least 6 months earlier and
completed all treatment at least 1 month earlier. To ensure sample homogeneity, patients
with familial polyposis or hereditary nonpolyposis colon cancer (Lynch syndrome) were
excluded because patients with genetically-linked colorectal cancers (approximately 8% of
all colorectal cancers) constitute a markedly different population than those with
spontaneous cases.[27] We approached 229 patients in the clinic. Of these patients, 14 did
not return their survey (6.1%) and 10 (4.4%) were ineligible leaving a total of 205
participants (89.5%) who met eligibility requirements and completed the questionnaires. An
additional 637 patients were mailed questionnaires. The return rate was 21.5%. Out of 137
patients who returned the postal questionnaires, 81 were excluded due to incomplete data on
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the outcome measures (n = 19) or failing to meet eligibility criteria (n=62) after review of
the medical record (e.g., continued treatment, metastatic disease). Thus, the final sample
used for all analyses was 261 patients.

Male and female participants completed demographic questions and standardized
assessment instruments measuring sexual and psychosocial functioning and QoL.

Main Outcome Measures

Sexual functioning for men was assessed with the International Index of Erectile Function
(I1EF).[28, 29] This 15-item inventory yields five subscales: erectile function, orgasmic
function, sexual desire, intercourse satisfaction, and overall sexual satisfaction. One item
also measures frequency of sexual activity. Many researchers have focused on the erectile
function subscale, with scores of 26-30 indicating normal erections, 22-25 mild dysfunction,
17-21 mild/moderate erectile dysfunction, 11-16 moderate dysfunction, and 6-10 a severe
problem.[28] We used the total score as our outcome measure because cancer treatment
disrupts sexual function across the range of domains.

Women completed the Female Sexual Function Index (FSFI), a 19-item questionnaire
assessing sexual function and satisfaction across five domains including sexual desire,
arousal (both subjective and physiological), lubrication, orgasm, satisfaction, and pain. [30]
Women with a total score above 26.55 should be classified as sexually functional, with those
scoring below the cutoff indicating sexual dysfunction.[30]

Secondary Outcome and Other Measures—The European Organization for Research
and Treatment of Cancer (EORTC) Colorectal Cancer-specific Quality of Life
Questionnaire (QLQ-CR38) was also administered.[31] The 38 items assess global QoL,
body image concerns, sexual functioning, sexual enjoyment for those who are sexually
active, stoma-related problems for stoma patients, and bowel function for nonstoma patients.
Despite the name of the “sexual functioning” subscale, it only assesses frequency of sexual
interest and activity rather than problems with the sexual response.

Participants also completed the following psychosocial questionnaires: 1) The Center for
Epidemiological Studies--Depression (CES-D) Scale is a self-report measure consisting of
20 items focusing on the affective component of depression.[32] A score of 216 is
considered the cut-off to screen for a depressive disorder. 2) The Brief Symptom
Inventory-18 (BSI-18) consists of 18 items assessing psychological distress along
dimensions of depression, anxiety, and somatazation.[33] 3) The Medical Outcomes Study
Social Support Survey (MOS-SSS) is a 20-item social support questionnaire developed for
the chronically ill.[34] Patients rated their perceived availability of emotional/informational
support, tangible support, positive interactions, and affectional support. 4) Respondents in a
committed relationship completed the Abbreviated Dyadic Adjustment Scale (A-DAS), [35]
a 7-item questionnaire measuring relationship satisfaction.
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Demographic and Medical Factors—Some demographic items (e.g., age, marital
status) were included in the questionnaires. Medical data (disease site, stage, time since
diagnosis, time since surgery, sphincter-saving or sacrificing resection, and adjuvant
therapy) were extracted from patients' charts.

Statistical Analysis

RESULTS

Demographic characteristics, medical factors, and means of the survey variables are
presented using descriptive statistics. We used analysis of variance (ANOVA) to examine
associations between demographic or medical variables and the sexual outcomes. Patterns of
associations between the psychosocial variables (body image, global QoL, CES-D score,
BSI-18 total score, MOS-SSS total score and A-DAS score) as well as bowel and stoma
functioning and the sexual functioning measures (I1EF total score, FSFI total score, sexual
function, and sexual enjoyment) were examined using Pearson's product moment correlation
coefficients.

We performed simultaneous multiple regression analyses for the primary sexual outcome
measures (I1EF total score for men and FSFI total score for women) and examined the
significance tests associated with the beta coefficient of each predictor variable to identify
factors that uniquely contribute to the accounted variance of sexual functioning scores in
men and women while controlling for the remaining predictor variables in the model.[36]

Sample's Demographic and Medical Characteristics

The characteristics of our sample of 261 patients by gender are presented in Table 1. Based
on MDACC's tumor registry, participants’ demographics were representative of the
institution's patient population. As expected in this age group, men were more likely than
women to be in a committed relationship.[37] Compared to women, men were also older,
more likely to be diagnosed with rectal cancer and to have received APR resection and
pelvic radiotherapy.

Descriptive Results of Sexual Function and Enjoyment and Psychosocial Variables

In the current sample, 65.5% of men reported moderate to severe erectile dysfunction
(scores on ED subscale of IIEF < 16) and 42.3 % of women revealed sexual dysfunction
(scores on FSFI > 26.55). Tables 2 and 3 compare the means and standard deviations of the
I1EF scores for men and FSFI scores for women in our sample with those from surveys of
another cohort of colorectal cancer survivors; prostate or cervical cancer survivors; and
healthy community dwellers. Men in our sample had slightly better sexual function/
satisfaction scores than another cohort of colorectal cancer survivors or a large cohort of
prostate survivors but worse scores than a normative sample of healthy men. Female sexual
function was poorer than that of healthy comparisons but similar to that in previous surveys
of colorectal and cervical cancer survivors. The means and standard deviations of the
psychosocial self-report questionnaires are presented in Table 4 for men, women, and the
entire sample. Of note, women reported higher levels of depressive symptoms than men (P <
0.003). Although there was a significant gender difference in raw scores for the Global
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Severity Index of the BSI-18, T-scores from norms for oncology patients reveal that means
for both men and women were 50, so no valid gender difference in overall distress was
shown.

Bivariate Association between Demographic and Medical Factors and Sexual Outcomes

With older age, IIEF total scores decreased (r = —0.34, P< 0.0001), as did FSFI total scores
(r=-0.44, P < 0.0001) and sexual “function” (frequency) scores for both men and women
on the CRC QLQ-38 (r = -0.28, P< 0.0001). Compared to men, women reported less
frequent desire and activity (CRC QLQ-38; sexual function scale) (women, 20.0 vs. men,
35.8, P <0.0001) and less sexual enjoyment (women, 52.0 vs. men, 66.7, P< 0.007). Both
men and women in a committed relationship scored higher on the CRC QLQ-38 “sexual
function” scale compared to single participants (committed relationship, 40.74 vs. single,
14.15, P < 0.0001). Yet, marital status was not significantly associated with I1EF or FSFI
scores. Education and income were not significantly associated with any sexual outcome.
Men who had undergone a colostomy (stoma, 36.89 vs. no stoma, 20.88, P <0.003) and who
were more recently treated (r = -.18, P<0.05) reported significantly worse functioning on the
IIEF. Men who had undergone APR had lower I1EF scores than those who had other
resections (APR, 21.13 vs. anterior resections, 34.19, vs. transanal excision, 33.26, vs.
colectomy, 42.00; P<.05). IIEF scores were lower for men who had rectal cancer (rectal,
30.66 vs. colon, 38.80 P=0.07). Women who had received pelvic radiation reported worse
functioning on the FSFI (no radiation, 19.79 vs. radiation, 14.15, P<0.05) especially
dyspareunia as measured by the FISFI pain subscale (no radiation, 1.72 vs. radiation, 2.71).
None of the other medical characteristics were significantly associated with sexual
outcomes.

Correlations among Sexual and Psychosocial Variables

Table 5 illustrates that measures of sexuality are moderately to strongly correlated (r=.48 to
r=.82, P<0.0001). Both sexual outcome subscales from the CRC QLQ-38, as well as FSFI
scores were significantly associated with global QoL (r=.20 to r=.42, P<0.01) so that better
sexual function was associated with better QoL. Bowel function was significantly associated
with FSFI scores (r=-.32, P<0.05) so that women with more bowel function problems
reported lower FSFI scores. There were also moderate to strong correlations (r=.40-.65,
P<0.001) between reporting problems with stoma/bowel function and having poorer global
QoL and mental health (BSI-18 and CES-D scores) for both men and women.

Multiple Regression Analyses

We performed multiple regression analyses for the primary sexual dysfunction outcomes,
total 1IEF score for men and total FSFI score for women (Table 6). Demographic, medical
and psychosocial factors that were significantly associated with these two outcomes at
P<0.05 in the bivariate analyses mentioned above were included in the multiple regression
analyses. However, because of the small number of stomas in the current sample (25
permanent stomas linked to APR and 15 temporary stomas linked to AR), we did not
include stoma as a separate variable in the regression analysis. Instead, we excluded cases
with temporary stomas (n=15) to conduct a non-confounded comparison test.
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For men, we regressed total IIEF scores on age, time since surgery, type of resection, body
image and social support. The overall model accounted for 31% of the variance. When
examining the significance tests associated with the beta coefficients of the predictor
variables, increasing age, lower levels of social support, and having received more
destructive surgery (e.g., APR) were significantly associated with poorer male sexual
function. In the multiple regression analysis, time since surgery was marginally and body
image was not significantly associated with 11EF scores.

For women, we regressed total FSFI scores on age, radiotherapy, global QoL, and bowl
function. The overall model accounted for 41% of the variance. When examining the
significance tests associated with the beta coefficients of the predictor variables, increasing
age and worse global QoL were significantly associated with poorer female sexual function.
Surprisingly, radiotherapy and bowel function were not significantly associated with FSFI
scores in the multiple regression analysis.

DISCUSSION

We examined the relative contribution of demographic, medical, and psychosocial risk
factors to self-reported sexual function in a large sample of survivors of colorectal cancer.
Of note, in the current study, sexual dysfunction was high in both men and women. As in
past studies, [4, 11] a strong correlate of sexual problems in men and women was older age,
even when medical and psychosocial factors were included in the multiple regression
models. Not surprisingly, our results suggest that men who received more destructive
surgery (i.e., APR), are more likely to report sexual dysfunction. Unfortunately, a too small
subset of men had undergone a colostomy that was not associated with APR so that it was
not possible or meaningful to examine the relative contribution of APR per se versus having
received a stoma in the multiple regression analyses. For women, neither having a stoma nor
type of resection was significantly related to sexual dysfunction. Even though worse
outcomes are often reported for rectal compared to colon cancer patients, [38] we did not
find a significant difference between females with a history of rectal versus colon cancer
regarding their FSFI scores. In fact, the FSFI scores in our sample were quite similar to
those reported in Hendren et al.'s cohort of rectal cancer patients.[4] Compared to scores of
healthy females of similar ages, dyspareunia and inhibited orgasm were particularly severe
in women with colorectal cancer.[39]

A complex association appears to exist between pelvic radiotherapy, poor bowel function,
and female sexual dysfunction. Radiotherapy and bowel function were each independently
associated with decreased FSFI scores in the bivariate analyses. However, because both
factors were highly correlated with each other (r=.47) and bowel function with QoL (r=-.50),
they did not uniquely explain variance regarding sexual dysfunction scores when controlling
for women's global QoL in the multiple regression model. Consequently, we suggest that
pelvic irradiation may impair sexual functioning not only directly by causing vulvovaginal
atrophy as has been previously suggested but also indirectly through fecal incontinence
associated with rectal damage, a major QoL concern.[9] Even though sexual and anorectal
dysfunctions are well recognized treatment side effects, more research is needed on
symptoms such as fecal incontinence during sexual activity.

Support Care Cancer. Author manuscript; available in PMC 2015 May 19.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Milbury et al.

Page 8

We were particularly interested in the role of psychosocial variables in sexual dysfunction.
Interestingly, mental health and marital satisfaction were not significantly associated with
IIEF or FSFI scores. Further, even though conventional wisdom suggests that impaired body
image after cancer is a major cause regarding sexual dysfunction, when age and medical
factors were controlled for, body image no longer contributed significantly to the variance in
I1EF scores. Distress associated with having a colostomy or having bowel incontinence may
be more important in causing sexual problems than “body image,” which is typically
measured by items self-rating sexual attractiveness.[21, 40-42] In contrast, lack of social
support was associated with poorer IIEF scores even when age and medical factors were
controlled for. Perhaps the closer association between social support and sexual function in
men than in women may reflect men's greater dependence on dyadic relationships.[43, 44]
For women, global QoL remained significantly associated with FSFI scores in the
multivariate model. As mentioned above, this finding may possibly be explained with
radiotherapy-induced bowel problems undermining women's QoL. Based on these findings,
we argue that the role of psychosocial factors is limited and the underlying issues in sexual
dysfunction appear to be destructive surgery in men and pelvic radiotherapy in women in
addition to older age.

Although this survey was cross-sectional, the correlations observed could help identify men
and women at high risk of sexual dysfunction after cancer treatment. Based on our findings,
patients who are older or have undergone more destructive cancer treatment (APR in men,
adjuvant pelvic radiation in women) are at higher risk of developing sexual dysfunction.
Half of the survivors had received surgery at least 2 years prior to data collection, so our
findings reinforce the observations that treatment-related sexual dysfunction tends to be
long-lasting and unlikely to resolve on its own.[7-10, 21] Because of the exploratory nature
of this work, clinical recommendations are clearly premature. However, it is appropriate to
highlight the importance of patient-provider communication regarding sexuality in this
population. In a very recent study, 55% of colorectal patients (N=98) indicated that they did
not receive any information regarding how cancer treatment may affect their sex life, 71%
patients did not ask their oncologist about concerns about sexuality and over 50% of patients
indicated that they would consider it helpful if their oncologist would address this issue.[45]
Consequently, we recommend that surgeons and radiation oncologists take an active role in
adequately preparing patients regarding treatment-related sexual dysfunction prior to
treatment and in identifying patients’ sexual dysfunction after treatment. [46] Screening
patients routinely during follow-up visits and referring them to sexual rehabilitation services
if needed and desired may be essential to providing supportive care for this population.

This study has limitations. The cross-sectional design does not allow inferences about the
causality of the observed associations; only a prospective study could determine the
direction of causality. Collecting data on sexual dysfunction prior to treatment is important
to gaining a better understanding of these associations. The small number of patients with
APR or surgery for anal cancer did not allow optimal power in comparing them with
participants who had sphincter-saving anterior resections. Our sample was predominately
Caucasian; it is not clear whether the associations of psychosocial variables hold true in
ethnical minorities. In contrast, this cohort was rather heterogeneous regarding medical
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characteristics including patients with recurrent disease and only half of the sample having
received adjuvant radiotherapy; however, heterogeneity allowed for group comparisons and
increased the generalizability of our findings. No data were collected on survivors who
declined to participate, so comparison analyses between participants and refusers could not
be performed. Some caution in interpreting the current findings is warranted because of the
combination of two recruitment methods (clinic visits and mailing), with differential
response rates, may have introduced a potential sampling bias. However, the majority of the
sample (80%) came from data collected during clinic visits which had a high response rate
(90%) and, therefore, any bias would be small. Even though the response rate of the mailed
surveys was modest (22%), which is not uncommon in the sexual dysfunction literature,
unlike previous research, we did not exclude sexually inactive survivors.[16] Consequently,
we believe the current sample to be fairly representative of a broad range of colorectal
cancer survivors.

CONCLUSION

This study examined sexual dysfunction and its risk factors in a large cohort of male and
female colorectal cancer survivors. The use of well validated indices of sexual dysfunction
allowed for cross-study comparison. Multiple regression analyses to test for unique
associations between demographic, medical, and psychosocial factors and sexual function
were performed. The study highlights that patients’ age and more destructive procedures are
related to poorer outcomes. Even though some psychosocial variables (e.g., social support)
may also play a role in sexual dysfunction, their contribution is relatively small. The
findings are discussed in terms of the need for open patient-provider communication
regarding treatment-related sexual dysfunction before and after cancer treatment.
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Demographic and Medical Characteristics of Study Cohort (N=261)

Table 1

Variable Men (N=144) Women (N=117) P-value
Age (mean+SD) 63.3+10.8 60.5+11.8 0.04
Years since diagnosis (mean+SD) 3.15£1.6 3.30£2.53 0.57
Years since treatment (mean+SD) 2.63+1.41 2.42+1.31 0.12
Ethnicity (N, %)

Caucasian 125 (86.8%) 85 (72.6%)
African-American 5 (3.5%) 11 (9.4%)

Hispanic 8 (5.6%) 14 (12.0%)

Other 6 (4.1%) 5 (6.0) 0.09
Marital status (N, %)

Married 123 (85.4%) 67 (57.3%)

Widowed 5 (3.5%) 21 (17.9%
Divorced/Separated 10 (6.9%) 22 (18.8%)

Never married 6 (4.2%) 7 (6.0%) 0.0001
Education (N, %)

Less than high school 8 (5.6%) 9 (7.8%)

High school graduate 29 (20.1%) 25 (21.6%)

Some college, no degree 36 (25.0%) 39 (33.6%)

4-year college degree 41 (28.5%) 24 (20.7%)
Postgraduate degree 30 (20.8%) 19 (16.4%) 0.34
Household income (N, %)

<$25,000 24 (17.3%) 30 (28.0%)
$26,000-$50,000 36 (25.9%) 32 (29.9%)
$51,000-$75,000 31 (22.3%) 14 (13.1%)
$76,000-$100,000 18 (12.9%) 10 (9.3%)
>$100,000 30 (21.6%) 21 (19.6%) 0.13
Cancer site (N, %)

Colon 52 (36.1%) 61 (52.1%)

Rectum 92 (63.9%) 56 (47.9%) 0.01
Type of resection (N, %) 0.006
Abdominoperineal resection 18 (19.1%) 7 (11.1%)

Low anterior resection 65 (69.2%) 53 (84.1%)

Transanal excision 11 (11.7%) 3 (4.8%)
Colectomy 41 (28.4%) 51 (43.6%)

Ostomy” (N, %) 29 (20.3%) 11 (9.5%) 0.02
Stage at diagnosis (N, %)

1 26 (18.1%) 13 (11.1%)

I 55 (38.2%) 50 (42.7%)

I 59 (41.0%) 50 (42.7%) 0.47
Recurrent disease (N, %) 10 (6.9%) 11 (9.4%) 0.52
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Variable Men (N=144) Women (N=117) P-value
Radiotherapy (N, %) 93 (64.6%) 54 (46.2%) 0.004
Chemotherapy (N, %) 115 (80.4%) 94 (80.3%) 0.99
Note.
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*
Number of stomas represent permanent and temporary stomas. For temporary stomas, data was collected before reversal. SD, standard deviation.
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