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Background and Objectives. Few studies have examined the effectiveness
of pelvic-floor muscle (PFM) exercises to reduce female stress urinary incontinence
(SUI) over the long term. This study: (1) evaluated continence and quality-of-life
outcomes of women 6 months following formalized therapy and (2) determined
whether low- and high-frequency maintenance exercise programs were equivalent in
sustaining outcomes.

Subjects and Methods. Thirty-six women with SUI who completed an inten-
sive PFM exercise intervention trial were randomly assigned to perform a mainte-
nance exercise program either 1 or 4 times per week. Urine leaks per week, volume
of urine loss, quality of life (Incontinence Impact Questionnaire [IIQ] score), PFM
strength (Brink score), and prevalence of urodynamic stress incontinence (USI) were
measured at a 6-month follow-up for comparison with postintervention status. Para-
metric and nonparametric statistics were used to determine differences in outcome
status over time and between exercise frequency groups.

Results. Twenty-eight women provided follow-up data. Postintervention status
was sustained at 6 months for all outcomes (mean [SD] urine leaks per
week�1.2�2.1 versus 1.4�3.1; mean [SD] urine loss�0.2�0.5 g versus 0.2�0.8 g;
mean [SD] IIQ score�17�20 versus 22�30; mean [SD] Brink score�11�1 versus
11�1; and prevalence of USI�48% versus 35%). Women assigned to perform exer-
cises once or 4 times per week similarly sustained their postintervention status.

Discussion and Conclusions. Benefits of an initial intensive intervention
program for SUI were sustained over 6 months. However, only 15 of the 28 women
provided documentation of their exercise adherence, limiting conclusions regarding
the need for continued PFM exercise during follow-up intervals of �6 months.
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Since the introduction of Kegel
exercises in 1948,1 the efficacy
of pelvic-floor muscle (PFM)

exercise in the management of stress
urinary incontinence (SUI) and mixed
urinary incontinence (UI) (symp-
toms of stress and urge inconti-
nence) has been supported by mul-
tiple randomized controlled studies
and systematic reviews.2–7 Pelvic-
floor muscle exercise has been re-
ported to be 50% to 69% effective in
reducing urine loss episodes in wom-
en.4,5,7,8 Conversely, results of stud-
ies that tested the long-term success
rates of PFM exercise to manage UI
are mixed.9–13 Unfortunately, these
studies applied different exercise fre-
quency and duration prescriptions,
making it difficult to draw clinically
relevant conclusions about how to
enhance the long-term efficacy of
PFM exercise for SUI.

Poor exercise adherence is recog-
nized as a serious threat to long-term
success in the management of UI.
Several studies9,10,14,15 have shown
that women decrease the frequency
of PFM exercise over time. One
study9 showed that 5 years following
a 6-month program of intensive PFM
strengthening, 70% of the women
continued their exercise program
at least 1 time per week. However,
women who exercised 3 or more
times per week demonstrated signif-
icantly less incontinence, as deter-
mined by pad test, compared with
those who exercised less frequent-
ly.9 A 15-year follow-up study of
the same women showed that only
28% performed PFM exercises at
least weekly.10 In addition, 50% of the
women underwent anti-incontinence
surgery at some point during the 15-
year follow-up period.10 In a study
by Holley et al,14 1 out of 10 women
continued to exercise 5 years after
formalized therapy. The woman who
continued to exercise reported de-
creased UI, whereas the other
women demonstrated no improve-
ment or underwent surgery.14 The

results of these studies suggest that
the initial benefits of a formalized
rehabilitation program for UI dimin-
ish due to a reduction in exercise
adherence.

Much effort has been taken to deter-
mine variables influencing a patient’s
ability to adhere to prescribed inter-
ventions. The inconvenience of the
regimen14,16–19 is particularly appli-
cable to exercise adherence. Women
in the study by Holley et al14 cited
not having enough time, a lack of
discipline or disinterest in exercis-
ing, and interference with daily ac-
tivities as reasons why they failed to
exercise. Similar reasons for poor
PFM exercise adherence were ob-
tained from a study of postnatal
women surveyed 1 year following a
formalized PFM exercise program.13

The exercise program consisted of 8
to 10 PFM contractions, 8 to 10 times
per day. The investigators speculated
that the high exercise intensity
(number of exercise repetitions) and
frequency may have accounted for
the poor exercise adherence and
study withdrawal observed.13 A
5-year follow-up to a controlled PFM
exercise trial for UI that initially re-
quired women to perform 10 PFM
contractions, 5 to 10 times per day,
also showed poor long-term adher-
ence. Of the women diagnosed with
SUI, only 39% performed exercises
at least once per day or “when
needed.” Fifteen percent performed
exercises once per week, with 3%
performing them once per month
and 43% not at all.11 Again, the inten-
sity of the exercise prescription may
have contributed to the overall poor
long-term adherence. Interestingly,
the authors also noted that exercise
adherence was the only significant
factor (compared with variables
such as age, parity, health locus of
control, and severity of inconti-
nence) that was shown to influence
outcomes at the 5-year follow-up.

It is important to note that the PFM
exercise intervention trials20,21 upon
which the aforementioned follow-up
studies9,10,11 were based did not de-
scribe whether or how women were
advised to continue PFM exercises
long-term. Thus, it is not known
whether a specific prescribed PFM
maintenance program would have
enhanced long-term PFM exercise
outcomes.

When prescribing maintenance PFM
exercise, the physical therapist
needs to consider the burden of ex-
ercise placed on the patient. To min-
imize this burden, the therapist
would need to know the specific pa-
rameters of exercise (eg, type, num-
ber of repetitions, performance fre-
quency) for producing the most
efficacious outcome, as demon-
strated by research. This information
is difficult to obtain from the current
literature. In published studies,22–26

the suggested exercise frequency
varies from 3 or more times per day
to 3 times per week. More variable is
the number of exercise repetitions,
from a reported 15 to 30 repetitions
to 100 or more repetitions per
day.22–26 Given the evidence of poor
long-term PFM adherence, a research
priority should be to determine the
minimum exercise frequency and
number of PFM exercise repetitions
needed to maintain benefits of a for-
malized PFM exercise program.

There is evidence in the literature on
muscle strengthening that the exer-
cise frequency needed to preserve
muscle strength (force-generating
capacity) may be less than what is
typically prescribed by the physical
therapist. Graves et al27 demon-
strated that reducing exercise fre-
quency from 2 or 3 times per week
to once per week afforded mainte-
nance of knee extensor strength as
long as the mode, intensity, and du-
ration of exercise were held con-
stant. Carpenter and colleagues28,29

demonstrated maximal isometric
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strength gains in lumbar extension
during the first 12 weeks of training
with continued training once per
week or every other week as suffi-
cient to preserve strength gains. Sim-
ilar results have been shown for aer-
obic capacity gains.30 Whether the
results of these studies can be gener-
alized to the rehabilitation of PFMs is
unknown.

Thus, given that the literature sup-
ports the efficacy of continued exer-
cise to maintain long-term gains in
decreasing UI,9,11,12 it becomes evi-
dent that further research is needed
to prospectively evaluate the mini-
mum exercise frequency essential to
maintain PFM function following a
formalized rehabilitation program. If
reducing exercise frequency does
not result in loss of function, then a
potential benefit of reducing exer-
cise demands could be enhanced
long-term exercise adherence.

We previously published continence
and quality-of-life (QOL) outcomes
for 44 women who participated in a
9- to 12-week supervised PFM exer-
cise program for SUI.8 The aims of
the present study were: (1) to evalu-
ate continence and QOL outcomes
for these women 6 months following
discharge from formalized therapy
and (2) to compare the effectiveness
of low-frequency (1 time per week)
and high-frequency (4 times per
week) PFM maintenance exercise
programs on sustaining treatment
outcomes over a 6-month follow-up
period. We hypothesized that low-
and high-frequency exercise would
be equally effective in maintaining
therapeutic gains over the 6-month
follow-up period.

Method
Participants
Data for this study came from the
6-month postintervention examina-
tions of women who completed a 9-
to 12-week randomized intervention
trial to determine the effect of PFM

exercise position (supine only versus
supine and upright) on continence
and QOL outcomes.8 Women for the
intervention trial were recruited
through local newspaper advertise-
ments, the Magee-Womens Research
Institute Web site, and physician
referrals from the Department of Ob-
stetrics, Gynecology, and Reproduc-
tive Science at the University of Pitts-
burgh at Magee-Womens Hospital.

Women were eligible for the study if
they were 38 to 70 years of age, not
pregnant, ambulatory, and recorded
at least one SUI episode and no ur-
gency or urge urinary incontinence
(UUI) in a 7-day bladder diary.
Women were excluded from partic-
ipation if they had a medical history
that included pelvic cancer, severe
endometriosis, use of an intrauterine
device, or pacemaker; neurologic or
metabolic disorders associated with
bladder or sphincter dysfunction;
previous medical/surgical treat-
ments for SUI; or prior instruction in
PFM exercise or a prescribed PFM
exercise regimen from a physician,
nurse, physical therapist, or other
health care professional. Exclusion
based on physical examination oc-
curred if women had vaginal wall
prolapse beyond the vaginal introi-
tus, an inability to demonstrate a pal-
pable PFM contraction, sensory loss
below the L4 dermatome, atrophic
vaginitis or skin breakdown around
the perineum, lumbosacral or pelvic
pain or dysfunction that would inter-
fere with PFM exercises, or an inabil-
ity to tolerate the supine position for
exercise or if they demonstrated de-
trusor instability or an abdominal
leak point pressure of less than 60
cm H2O during urodynamic testing.
Additional details of participant eligi-
bility, screening, and randomization
have been reported previously.8

Forty-four women, with a mean age
of 52.6 years (SD�8.5), enrolled in
the 9- to 12-week intervention trial.
Fifty-seven percent of this sample

was post-menopausal, and their
mean number of urine leaks per
week recorded in their preinterven-
tion bladder diaries was 7.0 (SD�
6.2). Thirty-six (82%) of these
women completed the 9- to 12-week
intervention trial (Figure).8

We telephoned all of the women
who completed the intervention trial
to participate in the 6-month follow-
up. Twenty-eight women (78% who
completed the intervention trial) re-
turned for the 6-month follow-up.
Reasons why women did not partic-
ipate in the follow-up included: new,
unrelated illness (1 woman); moved
away from area (1 woman); unable
to find time to participate (4 wom-
en); and did not return the investiga-
tors’ telephone calls (2 women). A t
test for unequal variances assured us
that there was no difference in the
mean (SD) percentage reduction of
SUI episodes achieved during the in-
tervention trial between women
who returned and those who did not
return for the 6-month follow-up
(81.0�29.0% versus 51.0�42.0%, re-
spectively; t�1.76, P�.12).

Complete bladder diary data were
obtained from all 28 participants. We
obtained a complete set of bladder
diary, QOL, urodynamic, pad test,
and PFM strength data from 23
women. Of the remaining 5 subjects,
1 attended the reexamination but re-
fused urodynamic testing, thus con-
tributing only bladder diary, QOL,
and PFM strength data to the study.
Another 4 women were unwilling to
return for the physical reexamina-
tion but agreed to mail a completed
bladder diary and QOL questionnaire
to the principal investigator. There-
fore, bladder diary and QOL data
were obtained from all 28 women,
PFM strength data were obtained
from 24 women, and urine leakage
data from the urodynamic and pad
tests were obtained from 23 women.
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Randomization to Exercise
Frequency Groups
During the intervention trial, women
had been randomly assigned to use 1
of 2 positions (supine only versus
supine and upright) for PFM exer-
cise.8 At the last physical therapy
visit (during the 9- to 12-week inter-
vention phase), women were ran-
domly assigned to participate in
either a low-frequency (1 time per
week) or a high-frequency (4 times
per week) maintenance exercise
program. A block randomization
schedule was determined using a
random number table. Four blocks
with 12 assignments each that in-
cluded equal representation of both
exercise positions and exercise fre-
quencies were created. Random
assignment followed the block
schedule when the groups became

unbalanced on age or incontinence
severity. We aimed to keep the
groups similar on age (within 5
years) and incontinence severity. In-
continence severity was determined
from the baseline bladder diary as
minimal (�5 urine leakage episodes
per week), moderate (5–10 urine
leakage episodes per week), or se-
vere (�10 urine leakage episodes
per week).

During the study’s intervention
phase, the maximum number of PFM
exercises prescribed was 60 repeti-
tions (3 sets of 20 repetitions) of a
3-second PFM contraction and 30
repetitions (3 sets of 10 repetitions)
of a 12-second contraction per exer-
cise session. The women were told
to perform 2 exercise sessions per
day.8 The number of PFM exercises

prescribed depended on the maxi-
mal exercise prescription a woman
achieved at the final intervention
visit. Depending on the exercise fre-
quency assignment, the women
were told to perform 1 session of
exercise 1 time per week or 4 times
per week.

6-Month Examination Outcomes
All participants provided informed
consent to examination procedures.
A nurse practitioner and a physical
therapist examined all participants.
Six-month study outcomes included
number of urine leakage episodes re-
corded in a bladder diary, evidence
of urine leakage during urodynamic
testing, volume of urine loss during a
pad test, QOL, and PFM strength.
These outcomes also were obtained
previously for each participant at
the end of the 9- to 12-week physi-
cal therapy intervention. Data from
the postintervention and 6-month
follow-up examinations were com-
pared to determine any changes in
incontinence status and QOL over
the maintenance period.

Bladder diary. Participants were
mailed a 1-week bladder diary prior
to the 6-month examination and
asked to complete it the week prior
to their appointment. The 1-week
urinary diary has been shown to
have high test-retest reliability for di-
urnal and nocturnal micturition fre-
quency and number of incontinence
episodes (r�.86-.91).31 The women
recorded the time of each void and
incontinence episode and the cir-
cumstance of each stress inconti-
nence episode (eg, cough, sneeze).
The number of incontinence epi-
sodes per week was extracted from
the diary.

Urine leakage during urodynamic
testing. The nurse practitioner
performed all urodynamic evalua-
tions. Urodynamic evaluations with
external water pressure transducers
were performed using the EKO Uro-

Figure.
Flow of participants through initial pelvic-floor muscle exercise intervention trial and
6-month follow-up study.
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dynamics System,* a no. 7 French
double lumen urethral catheter,† and
a rectal balloon catheter‡ to measure
intra-abdominal pressure. Post-void
residual urine was removed through
the urodynamic catheter prior to
bladder filling. Transducers were ze-
roed for each participant. Post-void
residual urine was documented by
catheterization within 15 minutes of
voiding. The bladder was retrograde
filled with room-temperature sterile
water at a continuous rate of 50 mL/
min. Bladder filling stopped when
the participant reported a strong
urge to urinate, indicating maximal
cystometric capacity. Any evidence
of detrusor instability was recorded.
Once maximal cystometric capacity
was reached, the bladder catheter
was removed and provocative stress
maneuvers (Valsalva maneuver fol-
lowed by cough) were performed.
Provocative maneuvers were done
first with the participant in a lithot-
omy position. If leakage did not oc-
cur, provocative maneuvers were
repeated in a standing position. Evi-
dence of SUI and the coincident ab-
dominal leakpoint pressure were
recorded.

Volume of urine leakage. A mod-
ification of the 1-hour pad test rec-
ommended by the International Con-
tinence Society was used to quantify
volume of urine leakage.32 We ad-
ministered the pad test immediately
following urodynamic testing; there-
fore, we assumed the participant’s
bladder was still at maximum cysto-
metric capacity. At the time of test-
ing, the woman was not menstru-
ating and any lubricant used for
urodynamic testing was removed. A
calibrated Ohaus model CR 1200

Portable Advanced Scale§ was used
to weigh the Depend Undergarment�

before and after the pad test. The
readability of the scale is 0.1 g, and
its repeatability is 0.1 g. Participants
wore the pad during the following
standardized maneuvers, walking
45 m (50 yd) at a comfortable pace,
followed by 5 times each of climbing
a step, coughing, heel bouncing, and
standing up from a sitting position.
Finally, the women placed their
hands under running water for 1
minute. The undergarment was re-
moved and weighed to determine
volume of urine loss.

QOL. Quality of life was measured
using the Incontinence Impact Ques-
tionnaire (IIQ).33 The IIQ is a 30-item
questionnaire designed to assess
the impact of UI across 4 domains:
physical activity, travel, social rela-
tionships, and emotional health. In-
ternal consistency, reproducibility,
construct validity, and sensitivity of
the IIQ were established in a popu-
lation of community-dwelling women
with SUI or UUI.33 Participants com-
pleted the IIQ at the baseline and
posttreatment examinations. Scores
on the IIQ range from 0 to 400, with
a higher score indicating poor per-
ceived QOL.33

PFM strength. The PFM strength
grade was determined through digi-
tal assessment using the Brink meth-
od.34 The Brink scale considers 3
muscle function dimensions: muscle
contraction duration, squeeze pres-
sure felt around the examiner’s fin-
gers, and vertical displacement of
the examiner’s fingers as the PFMs
contract. Each variable is rated sepa-
rately on a 4-point categorical scale.
The 3 subscale scores are summed
to obtain a composite score ranging
from a low of 3 to a high of 12.

Interrater reliability, test-retest reli-
ability, and validity of this strength
assessment have been reported.34,35

Exercise adherence. The women
were provided a diary to record ex-
ercise adherence during the 6-month
follow-up interval. They received
the diary at the last intervention visit.
To minimize patient burden, the di-
ary only required the women to in-
dicate the number of exercise ses-
sions they performed per week over
the 6-month interval.

Data Analysis
To determine whether differences
existed at the time of randomization
to exercise frequency groups, we
compared groups on age, number of
urine leaks per week, and volume of
urine loss during the pad test using
independent t tests. Mann-Whitney
U tests were performed to determine
group differences in IIQ and Brink
scores. Group differences in the pro-
portion of women in each exercise
group who experienced urine leak-
age during cystometric testing at the
time of randomization were analyzed
using chi-square analysis.

To determine long-term changes in
outcome status across the entire
sample (study aim 1), data from both
exercise frequency groups were col-
lapsed. Changes in the number of
urine leaks per week and volume
of urine loss during the pad test were
analyzed using paired t tests.
Changes in IIQ and Brink scores
were analyzed using the Wilcoxon
signed rank test. The McNemar test
was used to test the change in the
distribution of women who did and
did not leak urine during urody-
namic testing.

The effect of maintenance exer-
cise frequency on 6-month post-
intervention outcomes (study aim 2)
was determined by analyzing differ-
ence scores (postintervention –
6-month follow-up) for bladder di-

* Laborie Medical Technologies, 310 Hurri-
cane Ln, Williston, VT 05495.
† Cook Urological Inc, 1100 W Morgan St, PO
Box 227, Spencer, IN 47460.
‡ Rusch Inc, 2917 Weck Dr, Durham, NC
27709.

§ Ohaus Corp, 19A Chapin Rd, PO Box 2033,
Pine Brook, NJ 07058.
� Kimberly-Clark Worldwide Inc, Texas Com-
merce Tower Bldg, Irving, TX 75062.
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ary, pad test, QOL, and PFM strength
outcomes. A one-way analysis of vari-
ance (ANOVA) was used to detect
differences between the 2 groups on
reductions in the number of urine
leaks per week and the amount of
urine loss during the pad test. The
Kruskal-Wallis one-way ANOVA by
ranks was used to detect group dif-
ferences in changes in IIQ and Brink
scores. Group differences in the
proportion of women who demon-
strated urine leakage during cysto-
metric testing were determined
using chi-square analysis. When ex-
pected cell frequencies were �5, the
Fisher exact test was used instead of
the chi-square test.

Exercise adherence was determined
from the exercise diaries. Only com-
pleted diaries were used in the anal-
ysis. A percentage of exercise adher-
ence was calculated for each woman
using the following formula: (num-
ber of actual exercise sessions per-
formed/expected number of exer-
cise sessions) � 100%.

Results
The mean age of the women who
provided data for the 6-month
follow-up (n�28) was 52.8 years
(SD�8.6) (Figure). Median parity
was 2, and 60.7% of the sample were
postmenopausal. Twenty-six women
were Caucasian, and 2 were African

American. Thirteen women were
randomly assigned to perform exer-
cises once a week (low-frequency
exercise group) at their last interven-
tion visit, and 15 women were ran-
domly assigned to perform exercises
4 times per week (high-frequency
exercise group).

Group comparisons on study out-
comes at the completion of the 9- to
12-week intervention (time of ran-
domization to maintenance exercise
group) are presented in Table 1. At
randomization, there were no statis-
tically significant differences be-
tween women assigned to either
maintenance exercise group with re-
spect to age, number of urine leaks
per week, volume of urine loss dur-
ing the pad test, IIQ scores, or Brink
score.

Urodynamic stress incontinence
(USI) was present in 60.7% of the
women prior to the physical therapy
intervention. Following interven-
tion, only 42.8% of the women
leaked urine during urodynamic test-
ing, demonstrating USI. Table 1
shows that there was no difference
in prevalence of USI between main-
tenance exercise groups at random-
ization (�2�0.11, P�.74).

Table 2 shows the outcome results
with data collapsed across all partic-

ipants (regardless of exercise fre-
quency group). Status of urine leaks,
urine loss, and Brink scores were sus-
tained over the 6-month follow-up
period. Incontinence Impact Ques-
tionnaire scores worsened slightly
over the 6-month period, but this
change did not reach statistical sig-
nificance. The percentage of women
with USI at the 6-month follow-up
decreased to 35%; however, this
change was not statistically significant.

Changes in bladder diary, pad test,
QOL, and PFM strength outcomes
from postintervention to the 6-
month follow-up examination are
presented by maintenance exercise
group in Table 3. Changes in the
number of urine leaks per week, vol-
ume of urine loss during the pad test,
IIQ scores, and Brink scores were
quite small and not statistically differ-
ent between the 2 maintenance ex-
ercise groups. Table 3 also shows the
prevalence of USI at the 6-month ex-
amination by maintenance exercise
group. The proportion of women
who demonstrated USI was not sta-
tistically different between the
groups (P�.40).

Only 15 women returned completed
exercise adherence diaries at the
6-month follow-up examination.
Seven of these women were as-
signed to the low-frequency exercise

Table 1.
Group Comparison at Time of Randomization to Maintenance Exercise Group for Age, Urine Leaks, Urine Loss, Incontinence
Impact Questionnaire Score, Brink Score, and Prevalence of Urodynamic Stress Incontinence (USI)

Parametric Variable

Low-Frequency Exercise
Group (n�13)

High-Frequency Exercise
Group (n�15)

PX SD Range X SD Range

Age (y) 50.9 9.2 39–64 54.5 8.0 44–68 .28

Urine leaks per week 1.0 1.4 0.0–4.0 1.4 2.5 0.0–10.0 .55

Volume of urine loss during pad test (g) 0.6 0.9 0.0–2.7 0.1 0.16 0.0–0.5 .06

Nonparametric Variable X SD Range X SD Range P

Incontinence Impact Questionnaire score 19 20 0–56 16 21 0–73 .58

Brink score 11 1 8–12 11 1 9–12 .53

Prevalence of USI, no. (%) of participants 6 (21.4) 6 (21.4) .74
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group, and 8 women were assigned
to the high-frequency exercise group.
Women in the low- and high-
frequency exercise groups per-
formed a median 83% (range�43%-
100%) and 72% (range�0%-100%) of
the expected exercise sessions dur-
ing the 6-month follow-up period,
respectively.

We obtained anecdotal information
regarding exercise adherence from
the remaining 13 women, including
whether they exercised regularly
over the 6-month period and, on av-
erage, how many times per week
they exercised. We estimated their
percentage adherence using the fol-
lowing formula: (recalled average
exercise sessions per week � 26

weeks)/(expected number of exer-
cise sessions per week � 26 weeks)
� 100%. We estimated that these
women performed a mean 39% (me-
dian�25%) of the expected exer-
cises sessions during the 6-month
follow-up, considerably less than the
15 women who returned exercise
diaries.

Discussion
Our results showed that continence,
QOL, and PFM strength gains ob-
tained during an intensive PFM exer-
cise program were sustained over a
6-month follow-up period in women
with SUI who were advised to con-
tinue PFM exercise at a reduced ex-
ercise frequency. It is important to
note that 15 (54%) of the women

kept an exercise diary over the
6-month follow-up period. Of these
women, only 4 indicated 100% ad-
herence. Thus, based on the exercise
diaries received, women exercised
at a lower frequency than assigned.
However, the women in the high-
frequency exercise group exercised
more than twice as often per week
compared with the women in the
low-frequency exercise group. Al-
though less than prescribed, we be-
lieve adherence was quite good for
these 15 women (median 83% and
72% for those assigned to exercise 1
and 4 times per week, respectively).
Pizzari et al36 reported a median 75%
adherence to prescribed home exer-
cises for individuals following ante-

Table 2.
Change in Urine Leaks, Urine Loss, Incontinence Impact Questionnaire Score, Brink Score, and Prevalence of Urodynamic Stress
Incontinence (USI) 6 Months After Intervention, With Data Collapsed Across Groups

Parametric Variable

Postintervention 6 Months Postintervention

PX SD Range X SD Range

Urine leaks per week (n�28) 1.2 2.1 0.0–10.0 1.4 3.1 0.0–15.0 .57

Volume of urine loss during pad test (g) (n�23) 0.2 0.5 0.0–2.0 0.2 0.8 0.0–4.0 .92

Nonparametric Variable X SD Range X SD Range P

Incontinence Impact Questionnaire score (n�28) 17 20 0–73 22 30 0–134 .08

Brink score (n�24) 11 1 8–12 11 1 8–12 .58

Prevalence of USI, no. (%) of participants (n�23) 11 (48) 8 (35) .25

Table 3.
Effect of Maintenance Exercise Frequency on Change in Urine Leaks, Urine Loss, Incontinence Impact Questionnaire Score, Brink
Score, and Prevalence of Urodynamic Stress Incontinence (USI) 6 Months After Interventiona

Parametric Variable

Low-Frequency Exercise Group High-Frequency Exercise Group

PX SD Range X SD Range

Change in urine leaks per week n�13
0.15

0.90 �2.0 to 2.0 n�15
�0.67

1.9 �5.0 to 1.0 .16

Change in volume of urine loss during pad test (g) n�12
0.0

1.4 �3.7 to 2.2 n�11
0.0

0.2 �0.2 to 0.5 .95

Nonparametric Variable X SD Range X SD Range P

Change in Incontinence Impact Questionnaire score n�13
�6

27.0 �78 to 34 n�15
�4

10.6 �30 to 15 .76

Change in Brink score n�12
0

1.0 �2 to 2 n�12
0

0.97 �2 to 2 .20

Prevalence of USI, no. (%) of participants n�12
3 (13)

n�11
5 (22)

.40

a Minus sign indicates a decline in outcome status.
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rior cruciate ligament reconstructive
surgery.

The inability to obtain a record of
exercise adherence for 13 of the 28
women in this study was a major
limitation. Using anecdotal data, we
determined that these women exer-
cised considerably less than the 15
women who kept an exercise diary.
Therefore, we cannot be certain
whether our 6-month outcomes can
be attributed to continued exercise.
We explored this concern through 2
additional statistical analyses. For the
first analysis, we applied the assump-
tion that the 13 women without a
diary were “nonadherent” to PFM ex-
ercise and the 15 women who kept
the diary were “adherent” to PFM
exercise. We compared the 2 groups
on the main study outcome: change
in number or urine leaks per week
(measured by bladder diary) over the
6-month period. Women in the ad-
herent group had an increase of 0.4
(SD�1.5) leaks per week compared
with a reduction of 0.15 (SD�0.8)
leaks per week in the nonadherent
group (t�1.19, P�.25). For the sec-
ond analysis, we examined the asso-
ciation between adherence and
change in urine leaks per week over
the 6-month period in the 15 women
who completed and returned the ex-
ercise diary. We did not find an asso-
ciation between adherence and blad-
der diary outcomes in this group
(r�.01, P�.26).

Obtaining exercise adherence from a
self-report diary presents another
study limitation. Asking women to
return the diaries monthly over the
6-month period may have increased
the quantity of adherence data for
analysis and provided stronger con-
clusions regarding the utility of con-
tinued exercise.

Further research is needed to estab-
lish whether continued PFM exer-
cise at a reduced exercise frequency
is needed to sustain outcomes be-

yond a period of 6 months following
an intensive, individualized PFM ex-
ercise program. Longer-term stud-
ies9,10 have shown significant in-
creases in incontinence following
formalized physical therapy for SUI.
Additionally, Chiarelli et al12 re-
ported that the continued practice of
PFM exercise at any frequency signif-
icantly improved the odds of being
continent at 12 months postpartum
in women who had undergone a pre-
vious intensive pelvic-floor exercise
program. Whether the parameters of
maintenance exercise intensity and
frequency used in our study would
sustain postintervention outcomes
for periods greater than 6 months is
unknown.

Additional risk factors for SUI over
time, including aging, onset of meno-
pause, use of medications, and dis-
ease, may lessen the long-term effi-
cacy of PFM exercise.37 Although
more than half of the women in our
study were postmenopausal, only 1
woman reported a change in health
status during the follow-up period.
Thus, our study does not add insight
into the impact of aging, menopause,
or changing health on long-term ad-
herence to and efficacy of mainte-
nance PFM exercise.

Our study did not include women
with severe incontinence or mixed
incontinence, women with prior
treatment failures, or women who
had experienced poor or unsatisfac-
tory outcomes from a PFM interven-
tion program. At baseline (entrance
to the 9- to 12-week intensive PFM
exercise intervention), the women
who participated in our intervention
study had mild to moderate SUI (a
mean of 7.0 [SD�6.2] urine leaks per
week and a mean IIQ score of 55
[SD�53]), no urgency symptoms or
urge incontinence, and no previous
SUI treatment. Those who com-
pleted the 9- to 12-week intervention
trial achieved a mean 78.8% reduc-
tion in urine leaks per week and re-

ported improved QOL (mean�29
[SD�42] points on the IIQ).8 There-
fore, we believe it is clinically signif-
icant that these women were able to
sustain improved continence and
UI-specific QOL over the 6-month
period. Future investigations should
examine whether continued PFM ex-
ercise is necessary for women with
more-severe incontinence.

Another major limitation of this
study was that it did not include a
control group (a no-maintenance ex-
ercise group). Because the literature
strongly indicates poor long-term
continence outcomes along with
inadequate PFM exercise adherence
following formalized intervention,9–14

we could not justify inclusion of a
control group. Future prospective in-
vestigations will need to weigh the
benefits of including a control group
to determine whether continued ex-
ercise is necessary and, if so, the crit-
ical exercise intensity threshold
needed to sustain the benefits of
PFM exercise beyond 6 months.

Conclusion
The effectiveness of pelvic-floor
strengthening exercise in the man-
agement of SUI is well established.
The most appropriate exercise pre-
scription related to the maintenance
of improved UI outcomes has not
been established. Our results demon-
strated sustained benefits of formal-
ized physical therapy for SUI over a
6-month period. Because about half
of the women poorly documented
exercise adherence, we could not
strongly conclude whether contin-
ued exercise contributed to the pos-
itive 6-month outcomes.
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