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Stress urinary incontinence (SUI) is the common
condition of involuntary urine leakage that occurs when

intra-abdominal pressure suddenly increases (e.g., coughing,
sneezing, lifting, running). The primary causes of SUI are
pregnancy and childbirth, which decrease pelvic muscle tone,
but other risk factors are hysterectomy, obesity, menopause,
or nerve damage attributable to surgery.1 SUI negatively
affects a woman’s quality of life and can lead to embarrass-
ment, social withdrawal, and diminished activity.2

The clinical standard of care for SUI is pelvic floor
muscle training (PFMT), which can positively affect women
with mild-to-moderate SUI symptoms.3 Although PFMT is
effective, long-term adherence to training is uncommon.
Subsequently, the sustained benefits of PFMT can be neg-
ligible, and SUI can become a long-term condition.4

Pilates exercises improve core and pelvic floor strength5

and may be executed with breath work. During exhalation, the
transversus abdominis and pelvic floor contract, whereas
during inhalation, the diaphragm contracts and the pelvic floor
lengthens. These synergistic muscles protect and support the
lumbopelvic and urogenital structures and their function.6

Pilates classes have become widely accessible and are
relatively inexpensive. Commonly instructed as a group class,
Pilates promotes social connectedness and accountability,
which can facilitate exercise adherence.7

Our research objectives were to (1) ascertain the feasibility
of a Pilates program (twice weekly, 12 weeks) that empha-
sized pelvic floor strengthening and (2) determine whether it
improved self-reported measures of SUI in women of age
45–70 years. We posited that a community intervention for
women with SUI could serve as an affordable accessible
complement to clinical care and support long-term sustain-
able management of SUI.

The primary objective of our single-arm noncontrolled
pilot study was to assess the effect of this program by using
patient-reported International Consultation on Incontinence
Short Form (ICIQ-SF) scores. Secondary outcomes were
scores from the Linear Analogue Self-Assessment (LASA)
and Medical, Epidemiological, Social Aging (MESA) ques-
tionnaires, and the duration of continued exercises after the
intervention.

The study was approved by the Mayo Clinic Institutional
Review Board. Participants were eligible for the study if
they had a score of 6+ on the ICIQ-SF, could transition
independently to and from the floor, were able to attend 75%
of classes, and could provide informed consent. Exclusion
criteria were pregnancy, impaired bladder function due to a
neurologic condition, or inability to comprehend English.
The Pilates mat intervention was developed through a col-
laboration among Pilates instructors and women’s health
physical therapists.

Twenty-six participants provided informed consent and
met individually with a women’s health physical therapist
to review pelvic floor anatomy and function. Eighteen
participants completed the 12-week Pilates mat interven-
tion and received a handout describing the pelvic floor
exercises. They were encouraged to perform the exercises
twice weekly.

Participants completed outcome measure surveys at base-
line, postintervention, and 6 months after baseline (Table 1).
At the 6-month follow-up, they evaluated the overall expe-
rience and noted whether they had continued with the Pilates
exercises. We observed a significant decrease in ICIQ-SF and
MESA SUI scores at both time points after the intervention.
Adherence to the Pilates exercises during and after the in-
tervention was high.

1Healthy Living Program, Mayo Clinic, Rochester, MN.
2Division of General Internal Medicine, Mayo Clinic, Rochester, MN.
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Our data indicate that a community-based Pilates pelvic
floor program could be an effective and sustainable method
that decreases SUI. Adherence to the home exercise pro-
gram was reported and reduced SUI was sustained 6 months
after baseline. The outcomes for accessibility, attendance,
SUI, and adherence affirm the feasibility and effectiveness
of this community-based protocol. Replication of this pro-
tocol should be tested in a larger randomized controlled
study. Considerations for a future study could include pelvic
floor anatomy education within the class intervention, dif-
ferent frequencies of classes (once vs. twice weekly), and
exclusion of the physical therapist session to reduce the time
and cost burden. Tracking other factors that affect SUI (diet,
medications, body mass index, etc.) could prove insightful.
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