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Abstract
Objective—To compare the effectiveness of a continence pessary to evidence-based behavioral
therapy for stress incontinence and to assess whether combined pessary and behavioral therapy is
superior to single-modality therapy.

Methods—Multi-site, randomized clinical trial (“Ambulatory Treatments for Leakage
Associated with Stress Incontinence” (ATLAS)) randomized 446 women with stress incontinence
to pessary, behavioral therapy, or combined treatment. Primary outcome measures, at 3months,
were Patient Global Impression of Improvement (PGI-I) and the stress incontinence subscale of
the Pelvic Floor Distress Inventory (PFDI). A priori, to be considered clinically superior,
combination therapy had to be better than both single-modality therapies. Outcomes measures
were repeated at 6 and 12 months. Primary analyses used intention-to-treat approach.
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Results—At 3 months, 40% of the pessary group and 49% of the behavioral group were “much
better” or “very much better” on PGI-I (p=0.09). Compared to the pessary group, more women in
the behavioral group reported having no bothersome incontinence symptoms (49% vs. 33%,
p=0.006) and treatment satisfaction (75% vs. 63%, p=0.02). Combination therapy was
significantly better than pessary on PGI-I (53%, p=0.02) and PFDI (44%, p=0.05), but not better
than behavioral therapy; it was therefore not superior to single-modality therapy. Group
differences were not sustained to12 months on any measure, and patient satisfaction remained
above 50% for all treatment groups.

Conclusions—Behavioral therapy resulted in greater patient satisfaction and fewer bothersome
incontinence symptoms than pessary at 3 months, but differences did not persist to 12 months.
Combination therapy was not superior to single-modality therapy.

Introduction
Stress urinary incontinence affects approximately 15% to 35% of women in population-
based studies.1,2 While surgical treatments are generally safe and highly effective, women
with stress incontinence symptoms may wish to avoid or defer surgery for medical or
personal reasons. Further, expert consensus groups recommend that non-surgical options
should be offered as first-line therapy for incontinence.3

Evidence-based non-surgical therapies for treatment of stress incontinence are limited to
behavioral therapy, which combines pelvic floor muscle training and exercise together with
instruction in skills and strategies for active use of muscles to prevent urine loss.3–10

However, behavioral therapy requires individual motivation, and not all women are willing
to adhere to a daily regimen and continued practice. Additionally, expert practitioners are
often required to guide this type of therapy.

Continence pessaries represent a promising alternative or complementary non-surgical
approach to the treatment of stress incontinence. These devices are believed to work by
augmenting urethral closure during increased intra-abdominal pressure and thus increasing
urethral resistance.11, 12 There are few studies describing the effectiveness of pessaries for
treatment of stress incontinence and most are based on small samples of participants with
short-term follow-up.13,14,15 There are no randomized trials comparing continence pessaries
to evidence-based alternatives.

This trial was designed to evaluate the effectiveness of a continence pessary compared to
established behavioral therapy in women with stress incontinence. In addition, as the
therapeutic mechanisms of the continence pessary and behavioral therapy are thought to be
different, we wished to determine whether combined therapy was superior to single-
modality treatment.

Materials and Methods
The methods used in the Ambulatory Treatments for Leakage Associated with Stress
Incontinence (ATLAS) trial have been reported previously.16 Eligible women at least 18
years old with symptoms of stress only or stress predominant mixed incontinence symptoms
were enrolled. Institutional review board approval was obtained at each site and the data
coordinating center, and all participants provided written informed consent.

Participants were stratified by 7-day bladder diary results, including incontinence type
(stress only versus mixed) and severity (<14 vs. ≥14 total incontinence episodes) and then
randomized to one of three treatment arms: pessary, behavioral therapy, or a combination of
the two treatments using a permuted block randomization schedule. The Data Coordinating
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Center performed the randomization and provided each site with sets of sealed envelopes;
the next envelope in the correct stratum was opened by the Interventionist only after the
woman satisfied all the inclusion/exclusion criteria. Behavioral therapy was considered an
active treatment control, as level I evidence exists for behavioral therapy’s efficacy.3,4,5

Interventionists (registered nurses, nurse practitioners and physical therapists) at each of the
nine participating clinical sites administered all behavioral treatments after centralized
training and standardization of procedures. Behavioral therapy was implemented in 4 visits
at approximately 2-week intervals. Visits included instructions for pelvic floor muscle
training and exercise, with additional skills and strategies for active use of muscles to
prevent stress and urge incontinence. Participants were given individualized prescriptions
for daily pelvic floor muscle exercise and practice. Pessary treatment included a physician or
nurse fitting the participant with a continence ring or dish. While most were fitted
successfully in one visit, up to 3 clinic visits at 1–2 week intervals were permitted to achieve
optimal fitting. At the end of the 8-week treatment period, participants in the behavioral and
combined treatment groups were provided with an individualized home maintenance
program to sustain their skills and muscle strength. Women in the pessary and combined
treatment groups were encouraged to continue routine pessary use. Furthermore, women in
the combination group could continue in the trial while using only one of the therapies. For
example, if they could not be successfully fit with a pessary, they could continue behavioral
therapy alone.

Outcomes were assessed at 3, 6, and 12 months after randomization, with primary outcomes
assessed at 3 months. All research personnel who conducted physical examinations for
efficacy and safety and telephone interviewers who collected patient-oriented outcome data
were blinded to treatment group assignment. Two primary outcomes were assessed using
validated measures. First, the Patient Global Impression of Improvement (PGI-I),17 where
success was defined as a response of “much better” or “very much better.” In addition, using
the Urogenital Distress Inventory-stress incontinence subscale of the Pelvic Floor Distress
Inventory (PFDI),18 success was defined as the absence of bothersome stress incontinence
symptoms, as indicated by an answer of “no” to all six of the stress incontinence subscale
items or a response of “yes,” but with a bother of “not at all” or “somewhat.” Women
responding otherwise were considered treatment failures, as were those who received other
treatment for incontinence.

Secondary outcomes included the proportion of participants with at least 75% reduction in
frequency of incontinence episodes on 7-day bladder diary and patient satisfaction with
treatment, assessed using the validated Patient Satisfaction Question (PSQ).19 A self-
administered treatment adherence questionnaire was completed at each follow-up time-
point. Adverse events (AEs) were collected during treatment visits.

Power calculations determined that 150 women per group would provide 80% power to
detect a 15% difference in the success rate between pessary and behavioral therapy defined
by the PGI-I at 3 months, as well as 80% power to detect whether combined therapy was
superior to both treatments alone (assuming a 75% success rate for the combined group and
60% for the individual treatment groups).

Baseline characteristics of the three groups were compared using Mantel-Haenszel tests or
ANOVA. An intention-to-treat analysis was performed, in which participants who received
any other treatment for incontinence or withdrawals were considered failures. A secondary
per protocol analysis included participants who reported that they had adhered to the
assigned treatment at each follow-up visit. In both intention-to-treat and per protocol
analyses, missing values were imputed using the “Next Value Carried Backward” method: if
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an outcome measure was missing, the next available follow-up value was used. All
observations that could not be filled using the above method were set to “Failure.” All
analyses were repeated by resetting these observations to “Success.” Logistic regression,
adjusted for the two stratification factors, was used to determine whether the two individual
treatment arms had different treatment success rates. Similarly, each of the two individual
treatment groups was compared to the combination group in separate analyses. A priori, the
combination treatment was considered superior to single-modality therapy only when both
statistical tests were significant at the 5% level. Statistical significance was defined at 5%,
except for the PGI-I endpoint at 3 months, where a 4.92% level was used, because a planned
interim analysis was performed, and thus the nominal significance level was adjusted for the
final analysis.

Results
Between May 2005 and October 2007, 741 women were assessed for eligibility (Figure 1),
and 446 participants were randomly assigned to pessary only (N=149), behavioral therapy
only (N=146), or combination therapy (N=151). One randomized participant was
subsequently found to be ineligible and not included in the analysis. Participants in the three
treatment groups were similar in demographic and medical characteristics (Table 1).

After randomization, dropout patterns differed among the three treatment groups (p=0.015)
with the pessary only group having the highest attrition rate of 26% (39/149) at 3 months,
followed by 15% (22/146) in the behavioral therapy group and 12% (18/150) in the
combination therapy group. Reasons for withdrawal by group are shown in Table 2.

Intention-to-treat analysis revealed that, overall, 46% of participants reported that they were
“much better” or “very much better” at 3 months (pessary 40%, behavioral 49%,
combination therapy 53%) on the PGI-I, with no statistically significant differences between
the pessary and behavioral therapy groups. The combined therapy group was not better than
single therapy: The PGI-I success rate in the combined therapy group was significantly
higher than that in the pessary alone group (p=0.02), but not different from the behavioral
therapy group (Table 3). Twenty-three percent (104/445) reported that they were “a little bit
better,” 7% (32/445) reported “no change,” and 1% (6/445) reported that they were worse;
the others were dropouts (n=79) or missing the PGI-I measure at 3 months (n=31).

Also at 3 months, the proportion of women without bothersome stress incontinence
symptoms, as assessed by the PFDI, was 33% in the pessary group and 49% in the
behavioral group (p=0.006). The combined group had a 44% success rate, which was
significantly different from the pessary group, but not different from the behavioral group
and therefore not better than single therapy. Approximately 50% of subjects in each group
showed at least 75% reduction in incontinence episodes on bladder diary at 3 months, with
no significant differences among groups. More women in the behavioral group than the
pessary group reported being satisfied with therapy at 3 months (75% vs 63%, p=0.03).
Patient satisfaction was 79% in the combined therapy group, which was not different from
behavioral therapy (Table 3).

The per protocol analysis of the women who reported adherence to assigned therapies is also
shown in Table 3. Among these participants, success rates at 3 months ranged from 54–68%
as measured with the PGI-I, from 46–59% as measured by PFDI, and from 88–93% satisfied
as measured by the satisfaction questionnaire, with no statistically significant treatment
differences among groups.

Between 3 and 12 months, treatment success declined regardless of definition, with no
statistically significant differences between groups at 12 months (Table 3). In the entire
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group of randomized participants at 12 months, 32% reported that they were “much better”
or “very much better” on the PGI-I, 36% denied bothersome stress incontinence symptoms
on the PFDI, and 35% had at least a 75% reduction of incontinence episodes on bladder
diary. In the per protocol analysis, depending on group assignment and outcome used, 41–
61% of women were effectively treated at 12 months. Patient satisfaction at 12 months was
50–54% in the intention-to-treat analysis and 85–91% in the per protocol analysis with no
significant between-group differences.

The most commonly reported AE at 3 months was vaginal discharge (16% in pessary, 6% in
behavioral, 9% in combination therapy), and 7% of women reported a vaginal yeast
infection, but there were no vaginal erosions. The most common unexpected AEs were
urologic (N=10, 3 in pessary, 2 in behavioral, 5 in combination therapy) consisting of 7
urinary tract infections (UTIs), 2 possible UTIs and 1 possible case of urinary retention.

Discussion
The ATLAS findings support the conclusion that behavioral therapy was more effective than
pessary at three months and that both therapies resulted in reasonable patient satisfaction.
Nonsurgical therapies may be less effective than surgical therapy. For example, women
undergoing surgery have been shown to have a significantly greater improvement in the
Pelvic Floor Distress Inventory and urinary and prolapse subsacles of the Pelvic Floor
Impact Questionnaire than women using pessaries. 20 However, women who choose
nonsurgical therapy may have different goals than those who choose surgical therapy.

While pessaries have been used for years in the conservative management of stress
incontinence in women,21 this study is the first randomized clinical trial to compare the
effectiveness of the continence pessary to evidence-based behavioral therapy for stress
incontinence symptoms. This claim is based on a PubMed search, the 2009 World Health
Organization sponsored International Consultation on Incontinece review of the world's
literature and a review of a Cochran literature. PubMed search terms utilized included
English language reports for "pessary,", "stress incontinence," "nonsurgical treatment stress
incontinence," "behavioral therapy," "pelvic floor muscle therapy," and "randomized trials"
over the past 20 years. The search was conducted in March 2009. The International
Consultation on Incontinence reviews are cited in references 3, 4, and 21 and the pertinent
Cochrane reivew is reference 4. We did not study a sham treatment group because of level I
evidence, summarized by a Cochrane review4, demonstrating that behavioral therapy is
more effective than no treatment or sham treatment. While we did not detect a significant
difference between pessary and behavioral therapy with respect to participants’ subjective
report of improvement (“much better” or “very much better” on the PGI-I), more women in
the behavioral group reported treatment satisfaction and a lack of bothersome urinary
symptoms and than women in the pessary group at 3 months. However, by one year after
randomization, in both the intent-to-treat and in the per-protocol analyses, there were no
statistically significant differences in outcomes between these two groups. By intention to
treat, one-third of all women, and over one-half of women still using the assigned treatment,
had successful non-surgical treatment.

Our rate of pessary discontinuation is similar to that seen in a previous pessary study in
which approximately a third of intention-to-treat participants withdrew early.13 Clinically,
this suggests that women can quickly determine whether or not a pessary is a viable therapy
for them, and move on to other treatments if not.

The pessary and behavioral therapy most likely treat stress incontinence through different
mechanisms. Therefore, we hypothesized that combining the two therapies would produce
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better outcomes than either therapy alone. The criterion for judging superiority was that
combination therapy must be more effective than both continence pessary alone and
behavioral therapy alone. Our data indicated that combination therapy was not superior to
single-modality therapy.

We chose a global impression of improvement (PGI-I) and the lack of bothersome stress
incontinence symptoms as our primary outcome measures, because we felt they were most
relevant to the patient’s experience. In one trial that used a similar validated global
perception of improvement (GPI) in women 40–78 years of age who completed a program
of biofeedback-assisted behavioral training for stress-predominant incontinence, 57% of
participants reported that they were “much better.” 10 Those findings are similar to the per
protocol results for adherent patients in the current trial. Global ratings have been used
infrequently as a primary outcome measure in stress incontinence intervention trials.4–6 We
therefore used other more traditional outcome measures such as symptoms as assessed by
the PFDI and bladder diary as secondary endpoints to enhance comparability of our results
with those of previous studies.

The minimum important difference (MID) for the stress incontinence subscale of the PFDI
has been estimated previously using blinded, pooled baseline data from this trial to define a
clinically significant change in score.22 At the 3- and 12-month outcomes, all three groups
exceeded this MID, confirming the clinical relevance of the improvements demonstrated in
this trial. Fifty percent of women in our trial experienced at least 75% reduction of
incontinence episodes on bladder diary. This treatment effect is comparable to that found in
a previous behavioral trial in which 58% of women achieved similar reductions.6 Our
results in the per protocol analysis fall at the lower end of the 60%–85% range for reduction
in incontinence episodes reported in other behavioral intervention trials.4–10

This lower range of reduction of incontinence may be explained by several limitations to our
study. Our evidence-based behavioral therapy groups had only 4 visits with the
interventionist over approximately 8 weeks. Two studies have suggested that increased
intensity of pelvic floor muscle training may yield improved results for stress incontinence.
8,23 Although we considered the merits of comparing the pessary to a higher intensity pelvic
floor muscle training program, we chose to study an evidence-based behavioral intervention
program that more closely reflected the number of provider visits typically approved by US
insurance companies, some of which authorize as few as two visits for incontinence
treatment. The relationship of the cost of such visits to the cost of fitting and maintaining a
pessary, particularly relative to patient satisfaction, woudl be interesting analyses to pursue
in future studies.

Declines in adherence over time likely contributed to the attenuation of successful outcomes
for all 3 groups by 12 months. Only 45% of women reported that they were still using the
pessary at one year and only 57% of women reported that they were continuing to practice
their pelvic floor muscle exercises. These results are similar to prior uncontrolled studies of
pessary use for stress incontinence, in which 50–60% of women continued use of continence
pessary after 1 year.14 Barriers to long-term use of pessary deserve examination, and further
studies will be required to determine whether adherence to pelvic floor muscle exercises and
other behavioral strategies is modifiable.

In conclusion, three months after randomization, more women assigned to behavioral
therapy had no bothersome stress incontinence symptoms and more were satisfied with
treatment outcomes than those assigned to pessary. Differences did not persist to 12 months.
One year after initiating therapy, one-third of all women, and over one-half of women still
using the assigned treatment, were improved based on patient-reported outcomes and even
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more were satisfied. Thus, the one-year data support the consideration of pessary as a
reasonable alternative for women wishing to avoid or defer stress incontinence surgery and
not interested in or able to adhere to behavioral therapy. Individualization of care should
continue to be the cornerstone of our approach to patients. Because combined therapy was
not superior to single-modality therapy, we recommend offering a single therapy as the
initial approach to non-surgical treatment of SUI.
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Figure 1.
Enrollment and Disposition.
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Table 2

Reasons for Withdrawal from Study

Reasons for withdrawal Combined N=150 Behavioral N=146 Pessary N=149 All N=445

3 MONTH

Inadequate continence pessary fit1 0(0%) 0(0%) 12(8.1%) 12(2.7%)

Lack of Efficacy 1(0.7%) 2(1.4%) 1(0.7%) 4(0.9%)

Personal/family health 0(0%) 1(0.7%) 1(0.7%) 2(0.5%)

Received/desired alternate treatment after receiving the assigned
therapy.

2(1.3%) 2(1.4%) 2(1.3%) 6(1.4%)

Too busy 3(2.0%) 4(2.7%) 0(0%) 7(1.6%)

Unwilling to (continue to) participate 12(8.0%) 10(6.9%) 11(7.4%) 33(7.4%)

Wanted other treatment arm when informed of the randomly
assigned treatment.

0(0%) 3(2.1%) 11(7.4%) 14(3.2%)

Withdrew due to SAE2 0(0%) 0(0%) 1(0.7%) 1(0.2%)

TOTAL 18 22 39 79

12 MONTH (based on cumulative counts)

Inadequate continence pessary fit1 0(0%) 0(0%) 13(8.7%) 13(2.9%)

Lack of Efficacy 4(2.7%) 6(4.1%) 6(4.0%) 16(3.6%)

Personal/family health 1(0.7%) 6(4.1%) 1(0.7%) 8(1.8%)

Received/desired alternate treatment after receiving the assigned
therapy.

3(2.0%) 4(2.7%) 2(1.3%) 9(2.0%)

Too busy 4(2.7%) 4(2.7%) 1(0.7%) 9(2.0%)

Unwilling to (continue to) participate 27(18.0%) 22(15.1%) 17(11.4%) 66(14.8%)

Wanted other treatment arm when informed of the randomly
assigned treatment.

0(0%) 5(3.4%) 12(8.1%) 17(3.8%)

Withdrew due to SAE2 0(0%) 0(0%) 1(0.7%) 1(0.2%)

TOTAL 39 47 53 139

1
Patients in the combined therapy group could continue despite failed continence pessary fitting.

2
Fractured right leg and ankle requiring surgical repair.
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