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Abstract.
PURPOSE: Sex-specific differences exist in muscle invasive bladder cancer (MIBC): men have a higher incidence; women
present with more advanced disease; and surgical options differ between men and women. Health related quality of life
(HRQoL) for male versus female patients with MIBC is not well understood and limited data exists in patients who undergo
bladder preservation with trimodality therapy (TMT). The purpose of this study was to compare long-term HRQoL between
men and women who have undergone TMT.
METHODS AND MATERIALS: This was a secondary analysis of a prior study that reported long-term HRQoL differences
for patients who underwent TMT. We analyzed patient reported HRQoL data to assess differences in HRQoL between men
and women.
RESULTS: Of the 64/74 (86%) TMT patients that completed questionnaires, 14 (22%) were women. Median age at diagnosis
was 60 years for women and 66 years for men (p = 0.007). From six HRQoL instruments, there were two responses with a
statistically significant difference between women and men – incidence of diarrhea and degree of sexual activity. Fifty percent
of women compared to 86% of men reported no diarrhea (p = 0.02). A greater percentage of women reported some degree
of sexual activity in the 4 weeks prior to questionnaire completion (p = 0.04), and sexual interest following TMT declined
significantly with age in men, but not in women.
CONCLUSIONS: In general, men and women report very good long-term HRQoL following TMT. There were, however,
some differences between the sexes. Understanding this difference, especially related to sexual function, will allow more
informed decision making by patients when choosing between treatment modalities.
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INTRODUCTION
The incidence of bladder cancer is about four
times higher in men than in women [1]. Sex-based
disparities in the timeliness and thoroughness of diagnostic evaluation of muscle invasive bladder cancer
(MIBC) creates delays for women [2, 3] that can
lead to higher risk of cancer-specific mortality [4],
and may contribute to women presenting with more
advanced stage disease. Health-related quality of life
(HRQoL) is important for cancer survivors. In the
MIBC setting, when patients decide between radical cystectomy (RC) and bladder sparing trimodality
therapy (TMT) [5], HRQoL can be crucial to understanding future functional independence, social and
emotional health, sexual function and body image
[6]. Sex-specific HRQoL among women undergoing RC has been reported [6–8], most typically
comparing different types of urinary diversion following RC.
For patients choosing TMT, HRQoL data is more
limited than for RC. Huddart, et al. reported prospective HRQoL data from the BC2001 trial using the
Functional Assessment of Cancer Therapy – Bladder Cancer (FACT-BL) questionnaire [9]. Mak, et al.
reported long-term HRQoL comparing RC to TMT
using 6 validated questionnaires [10]. Neither study
compared HRQoL to assess sex-specific differences.
The purpose of this study was to compare long-term
HRQoL in men versus women in a cohort of TMT
patients.

METHODS
A prior institutional review board approved crosssectional HRQoL study evaluated 173 patients with
nonmetastatic cT2-cT4 MIBC, diagnosed between
1990 to 2011, who underwent RC or TMT and were
disease free for ≥ 2 years following treatment [10].
Patients were mailed introductory letters from their
radiation oncologist outlining the purpose, risks, benefits and voluntary nature of the study, and implied
consent was given based on return of completed
questionnaires. These patients answered six validated
HRQoL instruments: EuroQOL EQ-5D, European
Organisation for Research and Treatment of Cancer
(EORTC) Quality of Life Core Questionnaire (QLQC30) and EORTC MIBC module (QLQ-BLM30),
Expanded Prostate Cancer Index Composite (EPIC)
bowel scale, the items addressing cancer control,
informed decision making, and regret from Cancer

Fig. 1. Probability of being interested in sex as a function of age
(dashed lines are 95% confidence intervals) for women and men
following TMT.

Treatment and Perception Scale (CTPS), and Impact
of Cancer, version 2 (IOCv2). Instruments were
scaled to 0–100 scores per published scoring instructions.
In this retrospective secondary analysis, only
the 74 TMT patients were analyzed for sex-based
differences in HRQoL. The two-sample Wilcoxon
rank-sum test was used to compare HRQoL score
distributions. To allow for the effect of age on sexual
interest, sexual scores were dichotomized into ‘yes’
and ‘no’ and compared using multivariable logistic
regression with age and gender as covariates. This
was then graphed to show the probability of being
interested in sex as a function of age (Fig. 1). All
P-values were two-tailed and p < 0.05 was considered statistically significant. Stata (StataCorp 2019,
release 16) was used for all analyses.
RESULTS
Of the 64/74 (86%) TMT patients that completed
questionnaires, 14 (22%) were women. Median age
at diagnosis was 60 years for women and 66 years for
men (p = 0.007). As previously reported, the median
follow-up from diagnosis to questionnaire completion in the TMT cohort was 9 years (IQR 5.25
–12.60 years) [10]. The median age at questionnaire
completion for women versus men was 70 and 78,
respectively (p = 0.02). The median RT dose was
64.3Gy with 97% of patients receiving concurrent
chemotherapy. All patients were treated with 3D conformal radiotherapy except one, who was treated with
intensity modulated radiotherapy (IMRT) in June
2010.
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Table 1
Sexual and Diarrhea HRQoL in Women vs Men who undergo TMT from EORTC BLM-30
Female, number respondents (%)
Not at
all

A
little

Quite
a bit

EORTC QLQ-BLM30 Items for
patients who were sexually active
in the past 4 weeks
To what extent were you interested in 5 (41.7) 4 (33.3) 3 (25)
sex?
To what extent were you sexually
5 (41.7) 6 (50)
0
active?
FOR MEN ONLY: Did you have
0
0
0
difficulty gaining or maintaining an
erection?
FOR MEN ONLY: Did you have
0
0
0
ejaculation problems (e.g. dry
ejaculation)?
Have you felt uncomfortable about
4 (80)
1 (20)
0
being sexually intimate?
Have you worried that you may
6 (100)
0
0
contaminate your partner during
sexual contact with the bladder
treatment you have been receiving?
To what extent was sex enjoyable for 1 (20)
0
4 (80)
you?
Women: Did you have a dry vagina or 4 (80)
0
1 (20)
other problems during intercourse
EORTC QLQ-BLM30 Diarrhea
During the past week have you had 7 (50) 6 (42.9) 1 (7.1)
diarrhea?

General HRQoL
From the general HRQoL instruments (EORTC
QLQ-C30 and EQ-5D), only diarrhea (EORTC QLQC30) reached a statistical difference between sexes
(p = 0.02). Fifty percent of women compared to 86%
of men reported no diarrhea (Table 1). There were no
differences reported in emotional, social, cognitive,
or role functioning. There were also no differences
in HRQoL based on time from diagnosis to questionnaire completion.

Very
much

0

Male, number respondents (%)
Not at
all

A
little

Quite
a bit

12 (24.5) 21 (42.9) 14 (28.6)

p-value

Very
much

2 (4.1)

0.6
0.04

1 (8.3)

29 (60.4)

12 (25)

7 (14.6)

0

0

8 (18.2)

13 (29.6)

3 (6.8)

20 (45.5)

0

16 (39)

8 (19.5)

5 (12.2)

12 (29.3)

0

12 (80)

2 (13.3)

1 (6.7)

0

0.8

0

14 (93.3)

1 (6.7)

0

0

0.5

0

1 (6.7)

1 (6.7)

11 (73.3)

2 (13.3)

0.64

0

0

0

0

0

0

42 (85.7)

6 (12.2)

1 (2)

0

0.02

When the variable ‘to what extent were you
interested in sex?’ was dichotomized into a binary
response of ‘yes, interested in sex’ or ‘no, not interested in sex’, and adjusted for age, there was a statistically significant difference between men and women
with age affecting the sexes differently. Figure 1
shows that for males, interest in sex decreased significantly with age. Because of fewer female responses
to this question, we cannot reject the hypothesis that
interest in sex doesn’t depend on age for female
patients. (as indicated by 95% confidence intervals).

Sexual HRQoL
DISCUSSION
Of the six questionnaires, only the EORTCBLM30 included items addressing sexual function.
The eight items that address sexuality are reproduced
in Table 1. Of the 14 female patients, 12 answered
items regarding interest in sex and whether they were
sexually active. Seven females were sexually active
during the 4 weeks prior to questionnaire completion.
‘To what extent were you sexually active?’ was the
only item that demonstrated a statistically significant
difference between men and women (p = 0.04). Men
reported having decreased sexual activity.

The Mak et al. study used six validated questionnaires to evaluate HRQoL following RC and
TMT. The questionnaires addressed general, diseasespecific, and impact of disease on HRQoL. There are
two commonly used bladder cancer specific instruments: the EORTC BLM-30 and the FACT-BL. The
EORTC BLM-30 has 8 items addressing sexual function (2 are male specific, 1 female specific). The
FACT-BL includes only 2 items on sexuality and
asks one male-specific item (about erectile function).
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There are very few reports of sex-specific functional outcomes for MIBC patients, and the minority
include standardized instruments to assess female
sexual function (partnered or unpartnered) [6]. In
order to counsel women on treatment choices, sexual
HRQoL should be better understood.
We found two items with statistically significant
differences between men and women long-term bladder cancer survivors following TMT: diarrhea and
extent of sexual activity. Women reported diarrhea
more frequently than men and were more sexually
active during the 4 weeks prior to questionnaire completion. Anatomic variations in women may describe
the differences in reported diarrhea. By the age of
60, more than 1/3 of women have had hysterectomy
[11] (hysterectomy status on patients in this study is
unknown), thus their small bowel may be at greater
risk of exposure to radiotherapy. Careful attention to
small bowel dose is essential in all patients, and perhaps more so in women. Volumetric dose constraints
and organ-sparing radiation planning techniques that
are used in modern radiotherapy delivery, such as
IMRT, could help mitigate long-term bowel toxicity.
In the TMT population, sexual HRQoL of women
has only been specifically mentioned in two studies,
both of which evaluated women treated before 1995
[7, 12]. One evaluated 10 women, with median age
of 81 years, all of whom reported no or low interest
in sex and none of whom were sexually active during the study period [7]. The other study evaluated
21 women with a median age of 69 years in which
only 5 women reported being sexually active; of these
5, 2 had increased frequency of sexual activity and
1 had decreased frequency. None of the 5 women
reported changes in satisfaction from sex, orgasm or
dyspareunia [12].
With limited data on female sexual functioning following TMT, one can try to extrapolate from other
disease sites in which external beam pelvic RT is
used, including endometrial, rectal and anal cancers. Pelvic RT to lower doses, on average, in these
diseases have had late effects on sexual function
including dyspareunia, decreased desire, and vaginal dryness [13–19]. Important to note is that patients
with MIBC present about a decade older than patients
with endometrial, anal or rectal cancers. This difference in age complicates extrapolation of data on
sexual functioning.
We found that the median age at diagnosis was
60 years for women and 66 years for men (p =
0.007). This is slightly different from what has been
reported in the SEER database in which women are

slightly older than men at diagnosis (73 years vs
72 years, respectively) [20, 21]. The average age of
female respondents in this study was 70 years with
7/12 (58%) reporting being sexually active during
the month that preceded questionnaire completion.
Because this study required completed questionnaires to be returned via the mail, there could be
selection bias as to what age groups responded.
A study of sexuality and health in older adults estimated 39.5% of 65–74-year-old women (the average
age of female responders on our study) are sexually active. This same study estimated that 38.5%
of 75–85 year-old men (the average age of male
responders in our study) are sexually active [22]. This
data implies that the women and men in our study
should have reported similar sexual activity levels,
but we observed differently. Our differential suggests
that other factors are affecting sexual activity, one
of which could be sexual interest. We found sexual interest dropped significantly with age in men,
but not in women. Whether the link between sexual
interest and sexual activity describes the differences
between the sexes or whether there may be a treatment effect requires a larger sample size and more
specific questionnaires to determine.
Just as we did not find differences in HRQoL
based on time from diagnosis to questionnaire completion, Catto, et al. [23], in a recently reported a
cross sectional analysis of patient reported outcomes
from patients with bladder cancer 1–10 years following diagnosis, did not find a difference in patient
reported outcomes based on time from diagnosis.
Thus, our patients’ responses, completed, on average 9 years following diagnosis, likely represent the
HRQoL from all long-term TMT survivors.
Even though to our knowledge, this is the largest
analysis of sex-based differences in women compared to men who have undergone TMT, our results
are limited because of small sample size. While the
limitation exists, it is important to realize that larger
sample size is difficult to achieve. In a modern study
that prospectively evaluated HRQoL in 452 MIBC
patients, responses to questionnaires at 1 year following treatment were captured in 187 men and 40
women [9]. This is the result of the nature of disease
progression and the fact that incidence of bladder
cancer is 3-4 times greater in men. Another limitation to our study is that it was cross-sectional and no
baseline, or pre-TMT, questionnaires were collected.
Because all of the questionnaires were validated to
ask about HRQoL during the 1–4 weeks preceding questionnaire completion, and do not question
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differences from baseline, having pre-treatment
HRQoL data (especially in an elderly population)
would be essential for future prospective studies.
Additionally, the current commonly used validated
questionnaires do not adequately address sexual
HRQoL (partnered/unpartnered) and we believe it
would be helpful to include sexual HRQoL specific
questionnaires in future prospective studies.

CONCLUSIONS
Treatment-related quality of life impacts patient
decision making. While TMT is generally well tolerated in both men and women, there are long-term
QoL differences reported by the sexes, especially
related to incidence of diarrhea and level of sexual
function. To better understand this, future MIBC studies should include prospectively collected HRQoL
questionnaires that address female sexuality.
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