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A large body of research has documented the prevalence and severity of menopausal symptoms, especially vasomo-

tor symptoms, in breast cancer survivors and their impact on quality of life. However, urinary symptoms as part of

the constellation of menopausal symptoms have received relatively little attention. Thus, less is known about the

prevalence and severity of urinary symptoms in breast cancer survivors. The authors of this report conducted a sys-

tematic review of studies published between 1990 and 2010 to describe the prevalence and severity of urinary symp-

toms in breast cancer survivors. In total, 16 eligible studies that involved >2500 women were identified. The studies

varied with respect to purpose, design, and nature of the samples included; the majority used the same definition

and assessment approach for urinary symptoms. Prevalence rates for symptoms ranged from 12% of women report-

ing burning or pain on micturition to 58% reporting difficulty with bladder control. Although, in many studies, the

largest percentage of women rated symptoms as mild, 23% reported severe symptoms. Symptoms appeared to

adversely affect women’s quality of life. The authors concluded that there is a need for additional research assessing

the natural history of urinary symptoms using consensus definitions and validated measures in diverse populations.

Nevertheless, this review suggested that clinicians should screen for urinary symptoms in breast cancer survivors and

should offer treatment recommendations or make referrals as appropriate. Cancer 2012;118:582-93. VC 2011 American

Cancer Society.
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INTRODUCTION
Women with a history of breast cancer currently account for approximately 22% of cancer survivors in the United
States, making them the largest group of cancer survivors today.1 With ongoing advances in early detection and treatment,
this trend is likely to continue. Nearly 90% of women who are diagnosed with invasive breast cancer are expected to sur-
vive>5 years after diagnosis.2,3 Consequently, interest has shifted increasingly to include the prevention and treatment of
long-term and late effects of breast cancer and its treatment. In addition, national cancer research goals include a focus on
survivorship issues to improve health-related outcomes and to enhance quality of life in survivorship.4 Consistent with
this, the loss of menses because of chemotherapy and the menopausal transition have received considerable attention in
breast cancer survivorship research.

Symptoms of menopause in women with breast cancer are typically the result of ovarian suppression and failure sec-
ondary to chemotherapy in premenopausal women and the use of endocrine therapy in both premenopausal and post-
menopausal women.5,6 These symptoms often are more severe than those experienced with natural menopause.7-9 To
date, a relatively large body of research has documented the prevalence and severity in breast cancer survivors of menopau-
sal symptoms, especially vasomotor symptoms, such as hot flashes and night sweats, and genital symptoms, such as vaginal
dryness, and their impact on quality of life in survivorship. Urinary symptoms also are commonly associated with meno-
pause9-12 and include urgency, urgency incontinence, stress incontinence, dysuria or burning, pelvic pressure and fre-
quency, and recurrent urinary tract infections and dryness.6 Estrogen receptors have been identified in the structures of
the lower urinary and genital tracts, including the uterus, vagina, ovaries, bladder, urethra, external genitalia, and pelvic
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floor muscles. Thus, researchers have postulated that the
development of urinary symptoms in menopause may be
the result of lower urinary tract atrophy secondary to
estrogen deficiency.10,12-15 Urinary symptoms may occur
after other menopausal symptoms, such as vasomotor
symptoms, have abated.6 And, unlike menopausal vaso-
motor symptoms, if left untreated, urinary symptoms
continue throughout life and may even worsen over
time.16,17

Research on women in the general population con-
sistently has demonstrated that urinary symptoms
adversely affect women’s quality of life18-20 and that the
impact of these symptoms is determined by type and
severity of symptoms.21,22 Treatment options for urinary
symptoms associated with menopause depend on the
symptom and its severity.17 There are several noninvasive,
behavioral interventions available to treat mild-to-moder-
ate symptoms.17,23-26 Many women with urinary symp-
toms, however, do not seek treatment because of
embarrassment, a misconception that symptoms are a
normal part of aging, uncertainty about available treat-
ment options, or the belief that they can cope on their
own.19,27-30

Despite the attention to menopausal symptoms in
breast cancer survivors, urinary symptoms as part of the
constellation of menopausal symptoms appear to have
received little attention. Consequently, less is known
about the prevalence and severity of urinary symptoms
and their impact on quality of life in breast cancer survi-
vors. We conducted a systematic literature review to
identify studies that assessed urinary symptoms as part of
the constellation of menopausal symptoms in women
with a diagnosis of breast cancer. The objectives of this
report were to review and characterize the available scien-
tific literature with respect to urinary symptoms and
breast cancer and to describe the prevalence and severity
of urinary symptoms in breast cancer survivors.

MATERIALS AND METHODS

Search and Selection Strategy

The identification of relevant studies began with elec-
tronic searches of English language journal articles in the
Medline, PsycINFO, and Cumulative Index to Nursing
and Allied Health Literature (CINAHL) databases from
1990 through June 2010. The Medical Subject Heading
search terms used were ‘‘breast neoplasms’’ and ‘‘meno-
pause.’’ The first 2 authors (K.A.D. and A.R.B.) separately
screened study abstracts based on 2 eligibility criteria: 1)

each study must have been published in a peer-reviewed,
English-language journal; and 2) each study had to report
on the quantitative assessment of any urinary symptom in
the context of menopausal symptoms and breast cancer.
Articles that reported menopausal symptoms but that did
not include urinary symptoms as part of the constellation
of symptoms were excluded. Similarly, articles involving
qualitative assessments of menopausal symptoms in
women with breast cancer and reviews of existing research
that summarized results from published studies on meno-
pause in women with breast cancer were excluded. Refer-
ence lists from studies retrieved also were reviewed to
ensure all possible studies were identified.

Review and Data Extraction

The first 2 authors (K.A.D. and A.R.B.) separately
reviewed the retrieved studies and extracted data from all
studies that met eligibility criteria using a standardized
form. Data extracted included basic descriptive informa-
tion from each study about participants, including demo-
graphic and clinical characteristics; the purpose and
design of the study; and the manner in which menopausal
symptoms, including urinary symptoms, were assessed.
Extraction of results focused on published findings that
provided information about urinary symptoms in women
with a diagnosis of breast cancer. Any discrepancies in
study eligibility criteria and data extraction were dis-
cussed, and a consensus was reached. Bias was reduced by
conducting a comprehensive search of published studies

Figure 1. This chart illustrates the process of article identifica-
tion for the current review.
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in several electronic databases and searching reference lists
of published reviews.

RESULTS

Search Results and Nature
of Selected Studies

Of 1266 abstracts that were screened, 1166 did not meet
eligibility criteria (Fig. 1). The complete texts of 100 pub-
lished studies were retrieved, and an additional 84 studies
were excluded based on eligibility criteria. Consequently,
16 publications31-46 were included in this review (Ta-
ble 1). Thirteen of the identified studies were conducted
in the United States, and the remaining 3 studies were
conducted in Belgium,38 Canada,46 and the United King-
dom.43 The nature and purpose of each study varied
widely. Five studies focused specifically on the prevalence
and severity of menopausal symptoms in women with
breast cancer.31,32,43-45 Two of those 5 studies tested an
intervention that was focused at least in part on relieving
menopausal symptoms.32,45 Four studies focused on
treatments for breast cancer and their relation to meno-
pausal symptoms.35,37,38,46 Two studies41,42 evaluated
the psychometric properties of a modified version of the
Breast Cancer Prevention Trial (BCPT) Symptom
Checklist, a 43-item checklist from the National Surgical
Adjuvant Breast and Bowel Project, a multicenter chemo-
prevention trial evaluating the efficacy of tamoxifen.47

Another study used an early version of the BCPT Symp-
tom Checklist to identify particular ‘‘problem areas’’
women experienced after breast cancer.36 Three studies
described quality of life,33,34,40 including sexual function,
after breast cancer and included the assessment of meno-
pausal symptoms in their assessment battery. Finally, 1
study assessed factors associated with hospitalization after
breast cancer.39 With respect to study design, the 16 stud-
ies identified included 10 cross-sectional studies, 4 longi-
tudinal studies, and 2 randomized controlled intervention
trials.

Demographic and Clinical Characteristics
of Study Participants

All but 1 of the studies reported the mean age of the sam-
ple, which ranged from 36 years to 62 years. Eight of the
studies also reported age range, and the women ranged in
age from 27 years35,36,40,41,46 to 91 years. Three studies
included only women who were aged �50 years at diag-
nosis, and 1 study44 included only women who were aged
�40 years at diagnosis. Fourteen studies provided race

and/or ethnicity information for participants. Across these
studies, a mean of 84% of women were classified as white
(range, 60%-96%), and a mean of 17% were classified as
black or African American (range, 1%-100%).

With respect to disease characteristics, 13 studies
provided information about disease stage. Across studies,
the majority of patients had stage I through III disease,
some patients had stage 0 disease, and some had recurrent
disease. Ten studies reported the mean time since diagno-
sis, which ranged from 7 months to 6.3 years. Five of the
studies also reported the range of time since diagnosis: the
shortest time since diagnosis was 1 month,41 and the lon-
gest was 11.7 years.41With respect to position in the treat-
ment trajectory, 1 study37 included only women who
were in active treatment. Twelve studies included only
women who had completed adjuvant therapy. Of these,
10 studies specified whether the women were receiving en-
docrine therapy after having completed adjuvant therapy.
Two studies were exclusive to women who were receiving
endocrine therapy for early stage or advanced breast can-
cer.38,46 Finally, 2 studies,36,40 which were drawn from
the same sample of women, included both women who
were post-treatment and women who were in active
treatment.

Thirteen studies provided details about adjuvant
therapies received by study participants. Each of these
studies included women who had received some combina-
tion of surgery and chemotherapy; most studies also
included women who had received radiotherapy. No sam-
ples were comprised exclusively of women who had
undergone surgical resection and received chemotherapy
with or without radiotherapy. For example, in the study
by Alfano et al,42 32.3% of patients had undergone sur-
gery only, 36.9% had undergone surgery and received
radiotherapy, 9.2% underwent surgery and received
chemotherapy, 21.7% underwent surgery and received
both radiotherapy and chemotherapy; and 45% were
receiving tamoxifen. One study,37 as noted above,
involved women who were active treatment with doxoru-
bicin and cyclophosphamide (AC) or with standard cyclo-
phosphamide, methotrexate, and 5-fluorouracil (CMF)
and tamoxifen or placebo after surgical resection. In addi-
tion, as also noted above, most studies included informa-
tion about whether the women were currently receiving
endocrine therapy. Of those studies that provided no
detail about adjuvant therapy with surgery, chemother-
apy, or radiotherapy, 2 studies38,46 limited participation
to those women who were currently receiving endocrine
therapy.

Urinary Symptoms/Donovan et al
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Assessment of Menopausal Symptoms

The assessment of menopausal symptoms varied mini-
mally across studies (Table 2).31-46 Twelve studies used a
modified version of the 43-item BCPT Symptom Check-
list, which is a measure of common physical and psycho-
logical symptoms as well as symptoms associated with
menopause and tamoxifen use. Respondents are asked to
rate how bothered they were by each symptom during the
past 4 weeks using a 5-point Likert scale ranging from 0 to
4, with 0 indicating not bothered at all; 1, slightly both-
ered; 2, moderately bothered; 3, bothered quite a bit; and
4, extremely bothered. The versions used in the 12 studies
included an early 50-item version that was later modified
for use in the BCPT,39 42-item versions,35 16-item ver-
sions,42,44 15-item versions,36,40 and an ‘‘abbreviated’’
version with the number of items not specified.34 One
study37 used a symptom checklist constructed from exist-
ing instruments, including the BCPT Symptom Check-
list. Four studies used the 7-item Menopausal Symptom
Scale adapted from the 43-item BCPT Symptom Check-
list.32,33,41,45 The study by Stanton et al41 used both the
42-item version of the BCPT Symptom Checklist and the
7-item Menopausal Symptom Scale. Among the 4 studies
that did not use the BCPT Symptom Checklist, the
approach to assessing menopausal symptoms included a
study-specific, 66-item survey that included vasomotor
and gynecologic symptoms31; the Functional Assessment
of Cancer Therapy-Endocrine Symptoms scale supple-
mented by study-specific questions about urinary symp-
toms46; the 10-item Menopause Rating Scale43; and the
20-item Leuven menopause form.38

Assessment of Urinary Symptoms

All of the studies assessed urinary symptoms as part of a
constellation of menopausal or hormone-related symp-
toms. Twelve studies used some version of the BCPT
Symptom Checklist to assess the relevant symptoms, as
noted above. In 10 of those 12 studies, urinary symptoms
were assessed with 2 items: ‘‘difficulty with bladder con-
trol when laughing or crying’’ and ‘‘difficulty with bladder
control at other times.’’ Respondents were asked to rate
how bothered they were by each symptom during the past
4 weeks using the 5-point Likert scale described above.
The 4-week time frame was used in each of the 10 studies
with 1 exception: the study by Alfano et al42 used the past
year as the time period of interest. The 2 (of 12) remain-
ing studies that used some version of the BCPT Symptom
Checklist apparently did not include both bladder-control
items but reportedly used ‘‘difficulty in bladder control’’39

and ‘‘bladder problems’’37 to assess urinary symptoms,
although this is not completely clear. Difficulty in bladder
control was rated on a 4-point Likert scale ranging from 0
(not present) to 3 (serious problem)39 in the past 7 days,
whereas ‘‘bladder problems’’ were rated with respect to
bother associated with the symptom on a 5-point Likert
scale ranging from 0 (not at all) to 4 (very much) in the
past 7 days and since the beginning of the last chemother-
apy cycle.37

Urinary symptoms were assessed in various ways in
the remaining studies. For example, Morales et al38

defined ‘‘urinary problems’’ as ‘‘frequent urination (even
at night) and urgency, urine loss when coughing, sneez-
ing, and laughing,’’ and then asked respondents in a single
question to rate the degree of inconvenience associated
with these urinary problems during the past 7 days. Chin
et al46 used 4 questions specific to dysuria, urinary incon-
tinence, urgency, and increased frequency of urinary tract
infections in which respondents rated how true a state-
ment about each of these symptoms had been for them in
the past 7 days on a 5-point Likert scale.

Prevalence and Severity of Urinary Symptoms

Ten of the 16 studies reported data related to the preva-
lence of urinary symptoms. In general, the rate of women
reporting any type of urinary symptom ranged from a low
of 12% reporting burning or pain on micturition in a
study of women who were receiving endocrine therapy for
early stage or metastatic breast cancer46 to a high of 58%
reporting difficulty with bladder control at other times in
a study of the psychometric properties of a BCPT-derived
checklist for measuring hormone-related symptoms in
breast cancer survivors.42 Across those studies that
assessed bladder-control using items from the BCPT
Symptom Checklist,31,32,36,39,40,42,44 a mean of 37%
reported difficulty with bladder control either in general,
when laughing or crying, or at other times. In 2 stud-
ies,38,43 a mean of 34% reported ‘‘urinary problems.’’

Nine studies reported data related to the perceived
severity of urinary symptoms. The method of reporting
these data and, thus, the information provided with
respect to symptom severity was quite variable. In 3 of
these 9 studies,41,42,45 data were reported as mean scores
on the BCPT 5-point Likert scale of bother associated
with symptoms. For example, in the study by Alfano et
al,42 which was designed to evaluate the psychometric
properties of a 16-item version of the BCPT Symptom
Checklist, the mean (� standard deviation) severity score
for women reporting difficulty with bladder control while
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laughing or crying was 1.8 � 0.9. This score corresponds
most closely to ‘‘somewhat’’ bothersome on the BCPT 5-
point Likert scale of bother. In a study to identify particu-
lar problem areas for women with breast cancer, Avis et
al36 reported the percentage of women in every category
of bother on the 5-point Likert scales for each bladder
control question; 15.4% rated difficulty with bladder con-
trol while laughing or crying as at least somewhat bother-
some, whereas 11.9% rated difficulty with bladder
control at other times as at least somewhat bothersome. In
5 studies,31,38,39,43,46 perceived severity was reported as
the percentage of patients reporting some combination of no
symptoms, mild symptoms, moderate symptoms, and severe
symptoms. For example, in the study by Chin et al46 to assess
the prevalence and severity of symptoms of urogenital atro-
phy, 57% reported no urinary urgency, 27% reported mild
urinary urgency, and 14% reported moderate/severe symp-
toms. In a similar study by Couzi et al,31 among those who
reported difficulty with bladder control, 55% reported mild
symptom severity, 22% reported moderate symptom severity,
and 23% reported severe symptoms.

Relation of Urinary Symptoms to
Treatment and Quality of Life

Two studies examined the effects of adjuvant therapy with
surgery, chemotherapy, and/or radiotherapy on urinary
symptoms. In the study by Land et al,37 women who
received CMF were approximately 4 times more likely to
be bothered by bladder problems during and immediately
after treatment than women who received AC. Con-
versely, Alfano et al42 reported that neither receipt of
chemotherapy nor type of surgery were predictive of blad-
der control problems in the post-treatment period. The
primary objective of 2 studies38,46 was to examine the
effects of endocrine therapy for breast cancer, as noted
above. In a longitudinal study of women with breast can-
cer who were about to start endocrine therapy, Morales et
al38 observed no significant changes in urinary problems
from baseline to 1 month and 3 months of therapy with
first-line tamoxifen or nonsteroidal aromatase inhibitors.
The Chin et al46 study likewise included only women
who were currently on endocrine therapy; thus, no com-
parisons with a control group were possible, and no com-
parisons were made between types of endocrine therapy
used. Four other studies41-44 included an examination of
the effect of endocrine treatment on urinary symptoms in
their analyses with mixed results. In the study by Stanton
et al,41 women currently receiving tamoxifen reported sig-
nificantly more bladder-control problems than nonusers

of tamoxifen. Conversely, 3 studies42-44 identified no dif-
ference in urinary symptoms between current tamoxifen
users and nonusers. Taken together, these results suggest
that the effects of endocrine therapy on urinary symptoms
are not yet known.

Finally, 4 studies32,33,41,43 examined the relation
between urinary symptoms and quality of life, including
sexuality,33,43 after a breast cancer diagnosis. Less vitality,
worse physical quality of life,41,43 worse social life,43 and
worse overall quality of life43 were significantly associated
with more urinary symptoms in the post-treatment period.
With respect to sexuality, more urinary incontinence33 and
worse urinary problems43 were significantly associated with
adverse effects on sexuality in the post-treatment period.

DISCUSSION
We identified 16 studies published between 1990 and
June 2010 that examined urinary symptoms as part of the
constellation of menopausal symptoms in women with
breast cancer. The studies varied widely with respect to
study purpose, design, and the nature and size of the sam-
ples included. There was less variation in terms of how
urinary symptoms were defined and assessed. In general,
this reflects the state of the science related to urinary
symptom research among women in the general popula-
tion, in which such variability makes evaluating existing
findings and estimating prevalence more difficult.48,49

Nevertheless, most (but not all) of the studies we identi-
fied reported data on the prevalence of urinary symptoms.
A high of 58% of women reported difficulty with bladder
control. On average, using items from the BCPT Symp-
tom Checklist,47 a mean of 37% reported difficulty with
bladder control when laughing or crying or other times.
Similarly, 34% reported ‘‘urinary problems.’’ More than
half of the studies reported data related to severity. All
points along a continuum of mild, moderate, and severe
were represented. Although in many studies the largest
percentage of women rated their symptoms as mild, as
many as 23% of women rated their symptoms as severe.
Treatments commonly associated with menopausal symp-
toms in women with breast cancer include chemotherapy
and endocrine therapy. In our review, relatively few stud-
ies examined the relation of specific cancer treatments to
urinary symptoms. Among these studies, the results were
mixed. The relation of urinary symptoms to quality of life
was relatively clearer, with the results suggesting that such
symptoms adversely affect quality of life in women with a
diagnosis of breast cancer.
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Limitations of Existing Research

Several limitations of the existing literature should be
acknowledged. Relatively few studies, as noted above,
have explored the relation of various treatments for breast
cancer to urinary symptoms as part of the constellation of
menopausal symptoms. To our knowledge, no studies
have made comparisons with a healthy, noncancer control
group of women; thus, it is not known whether urinary
symptoms are more closely associated with breast cancer
treatment. Furthermore, only 2 studies explored whether
urinary symptoms may be associated more strongly with
other factors, such as age, obesity, and race or ethnicity, in
women with breast cancer. Ganz et al35 reported that,
among breast cancer survivors, urine loss with sneezing or
coughing increased in frequency with age. Morales et al38

observed that, among women who were receiving endo-
crine therapy for early stage or advanced breast cancer,
those with a higher body mass index were more likely to
report urinary problems. To our knowledge, no studies
have included a pretreatment assessment of menopausal
symptoms, so it is not possible to know whether reported
urinary symptoms predate a breast cancer diagnosis.
There are limited data available about the course of symp-
toms and whether symptoms resolve or worsen over time.
Only 2 studies34,42 of the 16 studies we identified were
longitudinal in design, and the results were mixed. Studies
have been limited by either a single focus on a symptom
of stress urinary incontinence or a lack of specificity. To
date, no study that we know of has examined the full range
of urinary symptoms, including urgency, urgency inconti-
nence, stress incontinence, dysuria or burning, pelvic pres-
sure and frequency, and recurrent urinary tract infections
and dryness. This is particularly significant because the
appropriate course of treatment for urinary symptoms is
determined by the type and severity of symptoms.21,22

The vast majority of studies used 2 questions related to
bladder control from the BCPT Symptom Checklist47 to
assess the prevalence and severity of urinary symptoms. In
the remaining studies, either individual questions about
select urinary symptoms were used, or women were asked
to reflect on a short list of urinary symptoms and respond
to a single question related to severity or inconvenience.
To date, no studies have used validated measures specifi-
cally designed to assess urinary symptoms or urologic con-
dition-specific quality of life measures as recommended
by the International Consultation on Incontinence.50

Finally, although research among women in the general
population consistently has demonstrated that urinary
symptoms adversely affect women’s quality of life,18-20

there are limited data available about the effect of urinary
symptoms on quality of life after breast cancer; however,
existing data suggest that symptoms do have a negative
effect on women’s quality of life after breast cancer.

In conclusion, our systematic review of the literature
suggests that urinary symptoms are prevalent among
women who are diagnosed and treated for breast cancer
and that these symptoms tend to be mild to moderate in
severity. Among women in the general population, con-
servative first-line treatment of mild to moderate urinary
symptoms includes behavioral strategies, such as self-
monitoring, lifestyle changes,24,51 and pelvic floor muscle
exercises.52 Such treatment typically results in significant
improvement and minimal adverse outcomes. More
severe symptoms may require more invasive interventions
and pharmacologic management. Our findings support
the notion that clinicians should screen for urinary symp-
toms in women with breast cancer and offer treatment
recommendations or make referrals as appropriate. Our
review also highlights the need for additional research
assessing the natural history of urinary symptoms using
consensus definitions,53 their relation to breast cancer
treatments, and their impact on women’s quality of life
using validated, recommended assessment approaches in
diverse populations. Results from such studies would serve
to inform the development of interventions to ameliorate
the effects of urinary symptoms in survivorship.
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