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ABSTRACT

Background: Among breast cancer survivors, urinary incontinence
(UI) is often attributed to cancer therapy. We prospectively assessed
urinary symptoms before and after (neo)adjuvant treatment of early-
stage breast cancer. Methods: With consent, women with stage I–III
breast cancer completed the Urogenital Distress Inventory and the
Incontinence Impact Questionnaire before and 3 months after initi-
ating (neo)adjuvant therapy. Patients with UI were at least slightly
bothered by urinary symptoms. If UI was present pretreatment, it was
considered prevalent; if UI was new or worse at 3 months post-
treatment, it was considered incident; if prevalent UI was no worse at
3 months posttreatment, it was considered stable. Ordinal logistic
regression models identified characteristics associated with the level
of prevalent UI and with the degree of UI impact on quality of life
(QoL). Results: On pretreatment surveys, participants (N5203; age
54.5 6 11.4 years) reported 79.8% prevalence of UI, including
overactive bladder (29.1%), stress incontinence (10.8%), or both
(39.9%). The level of prevalent UI increased with body mass index
(BMI; P,.05). Of 163 participants assessed at both time points, in-
cident UI developed in 12 of 32 patients without prevalent UI and
27 of 131 patients with prevalent UI. Regardless of whether UI was
prevalent (n5162), incident (n539), or stable (n594) at QoL as-
sessment, the impact of UI increased (P,.01) with the number and
severity of UI symptoms, subjective urinary retention, and BMI.
Adjusted for those characteristics, incident UI had less impact on QoL
(P,.05) than did prevalent or stable UI. Conclusions: We found that
UI is highly prevalent at breast cancer diagnosis and that new or
worsenedUI is common after (neo)adjuvant therapy. BecauseUI often
impairs QoL, appropriate treatment strategies are needed.
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Background
Most women diagnosed with early-stage breast cancer
are successfully treated with a combination of surgery
with or without radiation and systemic therapy and never
experience recurrent disease. As a result of successful
therapy, breast cancer survivors represent the largest
group of cancer survivors, with numbers exceeding
3 million.1 With successful treatment of the disease, the
focus is now on maximizing the quality of life (QoL) of
breast cancer survivors. It has been difficult to distin-
guish the short- and long-term complications of therapy
regimens, because treatments vary not only in which
individual drugs are used but also in the duration of
treatment. Furthermore, adverse effects of (neo)adju-
vant chemotherapy may differ by menopausal status,
especially for younger women who may experience
menopause as a result of chemotherapy.2 Many women
are placed on adjuvant endocrine therapy after com-
pletion of chemotherapy, making it difficult to distin-
guish which symptoms are attributed to chemotherapy,
chemotherapy-induced menopause, or endocrine ther-
apy. The most common symptoms reported by breast
cancer survivors include hot flashes, vaginal dryness, and
urogenital complaints.3 Most of the data addressing
long-term symptoms in this population come from
population-based studies in women who have already
completed their treatment and who may still be on
endocrine therapy.4–7 Prospective trials are needed to
ensure that the symptoms attributed to treatment are
truly a result of treatment and not a preexisting problem
or from another cause.

The National Surgical Adjuvant Breast and Bowel
Project (NSABP) developed the Symptom Measurement
tool to assess the toxicity of chemopreventive tamoxifen
in women enrolled in chemoprevention trials.8 When
validated in women who have completed therapy for
breast cancer, the 7 most common posttreatment
symptoms identified were hot flashes, nausea, bladder
control, vaginal problems,musculoskeletal pain, cognitive
problems, and weight problems.6 The NSABP Symptom
Measurement tool includes 2 questions about bladder
control: “difficulty with bladder control (when laughing
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or crying)” and “difficulty with bladder control (at
other times)”; these questions are answered using a
Likert scale of 0 to 5, with 0 being “not bothersome” and
5 being “extremely bothersome.”8 Adjuvant endocrine
trials of aromatase inhibitors compared with tamoxifen
have not reported an increase in bladder symptoms.9,10

The Mind-Body Study reported more bladder problems
in women treated with adjuvant tamoxifen.6 Two che-
moprevention trials, the Study of Tamoxifen and
Raloxifene and the Italian Randomized Tamoxifen Pre-
vention Trial, identified a significantly higher incidence
of bladder problems in women receiving tamoxifen.7,11

It is estimated that 50% of women without breast
cancer experience symptoms of urinary incontinence
(UI), and the prevalence and incidence of UI increase
with age.12–14 We undertook an observational study to
determine UI incidence in women with newly diagnosed
breast cancer and the impact of systemic therapy on
bladder symptoms in women with newly diagnosed
early-stage breast cancer.

Methods

Subjects
Women newly diagnosed with stage I–III breast cancer in
2015 through 2017 were eligible for study inclusion if
they were literate in English or Spanish, were scheduled
to receive (neo)adjuvant chemotherapy or endocrine
therapy, and consented to complete the Urogenital
Distress Inventory and the Incontinence Impact Ques-
tionnaire (IIQ-7)15 before and 3 months after initiation of
(neo)adjuvant therapy. Patients with metastatic cancer
or currently or previously undergoing treatment by a
urologist were excluded from participation. Participants
were approached by the treating medical oncologist or
their advance practice partner. This study was approved
by City of Hope National Medical Center Institutional
Review Board, and all participants provided consent for
study participation.

Definitions
UI was considered present if the patient was at least
slightly bothered by $1 urinary symptoms. Level of UI
was classified as high if at least 1 urinary symptom
“greatly bothered” the patient, moderate if a symptom
“moderately bothered” the patient, and low if a symptom
“slightly bothered” the patient. If UI was reported pre-
treatment, it was considered prevalent; if UI was new or
worse at 3 months posttreatment, it was considered
incident; if prevalent UI was still present but not worse
at 3 months posttreatment, it was considered stable.

The subtypes of UI included overactive bladder
(OAB), defined as “at least slightly bothered by frequent
urination” and/or “leakage related to feeling of urgency”;

stress UI, defined as “at least slightly bothered by leakage
related to physical activity, coughing, or sneezing”; and
mixed UI, defined as the presence of both types. Re-
spondents whose only leakage symptom was “at least
slightly bothered by small amount of leakage” were in-
cluded in the OAB category.

The impact of UI on QoL was classified according to
the IIQ-7 score as major (33–99), moderate (5–29), or no
impact (0).

Statistical Analyses
For this exploratory study, statistical significance (P,.05)
was unadjusted for multiple hypothesis testing.

Demographic characteristics (age, menopausal sta-
tus, body mass index [BMI], race/ethnicity), history of
smoking, and parity (0, 1, 2,$3 births) were evaluated for
association with the level of prevalent UI in all partici-
pants who completed a baseline (pretreatment) assess-
ment. The evaluation used ordinal logistic regression.

Factors associated with the level of QoL impact of
UI were explored among participants who reported UI
at the pre- or posttreatment assessment. Variables con-
sidered for association with QoL impact were category of
UI (prevalent, incident, or stable), number and severity of
UI symptoms, subjective urinary retention, age, meno-
pausal status, BMI, race/ethnicity, and cancer treatment.
Variables were tested for multivariable association with
QoL impact using ordinal logistic regression with a
generalized estimating equation to account for potential
correlation between repeated surveys per patient. Any
variable that improved the model’s fit to the observed
data was retained.

Results
Of 210 women invited to participate, 203 (96.7%) con-
sented to participate and completed pretreatment sur-
veys: their mean age was 54.5 years (611.4 years) and
their mean BMI was 29.0 kg/m2 (66.8). Participants
represented the diverse racial and ethnic catchment
area; most were non-Hispanic white women (n5112;
55.2%), 38 (18.7%) were Hispanic, 31 (15.3%) were Asian,
11 (5.4%) were black, and 11 (5.4%) were unspecified. Ten
(4.9%) were current smokers, 48 (23.7%) were former
smokers, and 145 (71.4%) had never smoked. Thirty-five
(17.2%) were nulliparous, 37 (18.2%) had given birth
once, 77 (37.9%) had given birth twice, and 49 (24.1%)
had given birth $3 times. Five patients had no data on
childbearing recorded (Table 1). Of the 163 participants
who contributed information on both pretreatment and
posttreatment visits, 72 (44.2%) received endocrine
therapy (half received a selective estrogen receptor
modulator and the other half received an aromatase
inhibitor), 60 (36.8%) received a taxane-based regimen,
29 (17.8%) received an anthracycline-based regimen,
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and 2 (1.2%) received no treatment (1 had stage IV
disease and the other declined treatment).

Before initiation of (neo)adjuvant therapy, 162
(79.8%) of 203 participants reported prevalent UI, in-
cluding 59 (29.1%) with OAB, 22 (10.8%) with stress in-
continence, and 81 (39.9%) with mixed UI. A single
characteristic, BMI, was associated with the level of
prevalent UI, with a cumulative odds ratio of 1.04 (95%
CI, 1.01–1.08; P5.025) for every additional unit of BMI.
Perimenopausal/postmenopausal status was associated
with prevalent UI (cumulative odds ratio, 1.80; 95% CI,
1.05–3.07; P5.031) only if BMI was not accounted for.
No association was observed with other demographic
characteristics, parity, or smoking history.

Among the 162 patients who reported prevalent UI
on the pretreatment questionnaire, the impact of prev-
alent UI on QoL was major in 13.6% and moderate in
29.6% of patients with prevalent UI, leaving 56.8% of
patients with prevalent UI reporting no impact on QoL.

Of the 203 participants, 200 initiated treatment of
breast cancer, and 163 completed both pretreatment and
posttreatment questionnaires (Figure 1).

Of 163 participants completing serial assessments,
incident UI developed in 12 of 32 patients without
prevalent UI and 27 of 131 patients with prevalent UI. At
3 months posttreatment, UI that was present before
cancer treatment remained stable in 94 of 131 patients.

Regardless of whether UI was prevalent, incident, or
stable, QoL was adversely impacted by the number and
severity of UI symptoms, by subjective urinary retention,
and by BMI. Moreover, adjusted for the latter charac-
teristics, incident UI had less impact on QoL than did
prevalent or stable UI (Table 2). Neither demographic
characteristics nor type of cancer treatment was asso-
ciated with the impact of UI on QoL (data not shown).

Discussion
To our knowledge, this is the first prospective study to
address the incidence and impact of UI in patients with
early-stage breast cancer receiving (neo)adjuvant ther-
apy. It is noteworthy that 79.8% of women had UI before

Table 1. Characteristics of Respondents to
Pretreatment Surveys (N5203)

Characteristic n (%)

Age by menopausal status

25–49 y

Pre-/Perimenopausal 63 (31.0)

Postmenopausal 12 (5.9)

50–64 y

Pre-/Perimenopausal 11 (5.4)

Postmenopausal 79 (38.9)

65–83 y

Postmenopausal 38 (18.7)

Self-reported race/ethnicity

Non-Hispanic white 112 (55.2)

Hispanic 38 (18.7)

Asian 31 (15.3)

Black 11 (5.4)

Not stated 11 (5.4)

BMI, kg/m2

Lean (,20) 13 (6.4)

Normal (20 to ,25) 54 (26.6)

Overweight (25 to ,30) 55 (27.1)

Obese ($30) 81 (39.9)

Parity

$3 children 49 (24.1)

2 children 77 (37.9)

1 child 37 (18.2)

No children 35 (17.2)

Unavailable 5 (2.5)

History of cigarette smoking

Never-smoker 145 (71.4)

Former smoker 48 (23.7)

Current smoker 10 (4.9)

Abbreviation: BMI, body mass index.

Completed
pretreatment survey

(N=203)

Completed
posttreatment survey

(n=163)

Initiated treatment
(n=200)

Total with UI posttreatment
(n=143)

New UI
(n=12)

Worsened UI
(n=27)

No UI at baseline (n=32):
• Chemotherapy (n=20)
• Endocrine (n=12)

Pretreatment UI (n=131):
• Chemotherapy (n=89)
• Endocrine (n=42)

New or worsening UI (n=39):
• Major
• Moderate
• None

Figure 1. Summary of pretreatment and posttreatment findings.
Abbreviation: UI, urinary incontinence.
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initiation of systemic therapy. In the United States, the
estimated prevalence of UI in women (aged $20 years)
ranges from 15.7% (moderate-to-severe leakage) to
51.1% (small leakagewithin the past 12months).16,17 After
3 months of systemic therapy, 87.7% of our participants
had UI, and the risk for developing UI did not vary by type
of breast cancer therapy. Despite the high incidence of
symptoms, the impact of UI onQoLwas consideredmajor
or moderate in 41% of patients, and surprisingly, 59%
reported no impact on their QoL. It is noteworthy that the
impact of UI on QoL was greater in those receiving en-
docrine therapy than in those receiving chemotherapy.

Despite the high incidence of UI in the general
population, data have indicated that only 25% to 60% of
women ever seek treatment.18,19 UI is a problem that
causes embarrassment and is often considered to be a
natural consequence of aging.19 Our data suggest that the
incidence of UI in patients with early-stage breast cancer
may be higher than in the general population and may
also be impacted by adjuvant therapy. A number of
therapeutic options may improve UI, including anti-
cholinergic agents, physical therapy, behavioral modifi-
cations, and percutaneous tibial nerve stimulation. It is
incumbent on caregivers to recognize the high incidence
of UI in the breast cancer survivor population in order
to educate patients and refer them for appropriate
treatment.

This is a single-institution study in a racially and
ethnically diverse population receiving different types of
chemotherapy and endocrine therapy. The study period
was strictly defined as 3 years. Many of the women in
this study went on to receive additional endocrine
therapy, and we do not know the impact of that ad-
ditional therapy on urinary symptoms. Because we did
not observe patients longer, we do not know if
symptoms of UI improved with time. In addition, the
data did not allow us to draw conclusions about
which individual chemotherapy regimens or endo-
crine treatments were more likely to cause or worsen
symptoms of UI. Furthermore, we did not examine the
possible causes of UI (we are prospectively studying
women with UI symptoms with further genitourinary
workup to identify the etiology of their pelvic floor
disorders).

Conclusions
Our findings identified UI as a common problem in
patients with early-stage breast cancer at baseline with
new or worsening symptoms developing with treatment.
The incidence we observed seems higher than one would
expect of women in this age group (age 54.56 11.4 years)
without breast cancer. This frequency raises the question
of whether risk factors for developing breast cancer
overlap with those for developing UI, an extremely
common problem in breast cancer survivors. Yet current
survivorship guidelines do not address incontinence.20

We have initiated clinical trials to address the treatment
of UI in this population.
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