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IMPORTANCE Urinary incontinence (Ul) guidelines recommend behavioral interventions as
first-line treatment using individualized approaches. A one-time, group-administered
behavioral treatment (GBT) could enhance access to behavioral treatment.

Supplemental content

OBJECTIVE To compare the effectiveness, cost, and cost-effectiveness of GBT with no
treatment for Ul in older women.

DESIGN, SETTING, AND PARTICIPANTS Multisite randomized clinical trial (the Group Learning
Achieves Decreased Incidents of Lower Urinary Symptoms [GLADIOLUS] study), conducted
from July 7, 2014, to December 31, 2016. The setting was outpatient practices at 3 academic
medical centers. Community-dwelling women 55 years or older with Ul were recruited by
mail and screened for eligibility, including a score of 3 or higher on the International
Consultation on Incontinence Questionnaire-Short Form (ICIQ-SF), symptoms of at least

3 months' duration, and absence of medical conditions or treatments that could affect
continence status. Of 2171 mail respondents, 1125 were invited for clinical screening;

463 were eligible and randomized; 398 completed the 12-month study.

INTERVENTIONS The GBT group received a one-time 2-hour bladder health class, supported
by written materials and an audio CD.

MAIN OUTCOMES AND MEASURES Outcomes were measured at in-person visits

(at 3 and 12 months) and by mail or telephone (at 6 and 9 months). The primary outcome was
the change in the ICIQ-SF score. Secondary outcome measures assessed Ul severity, quality of
life, perceptions of improvement, pelvic floor muscle strength, and costs. Evaluators were
masked to group assignment.

RESULTS Participants (232 in the GBT group and 231 in the control group) were aged 55 to 91
years (mean [SD] age, 64 [7] years), and 46.2% (214 of 463) were African American. In
intent-to-treat analyses, the ICIQ-SF scores for GBT were consistently lower than control
across all time points but did not achieve the projected 3-point difference. At 3 months, the
difference in differences was 0.96 points (95% Cl, -1.51to -0.41 points), which was
statistically significant but clinically modest. The mean (SE) treatment effects at 6, 9, and

12 months were 1.36 (0.32), 2.13 (0.33), and 1.77 (0.31), respectively. Significant group
differences were found at all time points in favor of GBT on all secondary outcomes except
pelvic floor muscle strength. The incremental cost to achieve a treatment success was $723 at
3 months; GBT dominated at 12 months.

CONCLUSIONS AND RELEVANCE The GLADIOLUS study shows that a novel one-time GBT
program is modestly effective and cost-effective for reducing Ul frequency, severity, and Author Affiliations: Author _
bother and improving quality of life. Group-administered behavioral treatment is a promising affiliations are listed at the end of this

article.

first-line approach to enhancing access to noninvasive behavioral treatment for older women )
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rinary incontinence (UI) is a prevalent condition that

diminishes quality of life among older women at tre-

mendous social and economic cost.!*? Although there
are several options available for treating UI, behavioral inter-
ventions are recommended by most evidence-based guide-
lines as first-line approach for treating urgency, stress, and
mixed UI.2 Behavioral treatments can be delivered individu-
ally or in groups. Although individualized behavioral treat-
ment programs have been studied extensively, demonstrat-
ing safety and effectiveness in patients with UL! these programs
are sometimes met with resistance because they usually re-
quire multiple in-person visits and specialized health care pro-
fessionals to teach and maintain the techniques.

For decades, pelvic floor muscle (PFM) training has been
integrated into education and fitness classes to promote pel-
vic health during pregnancy and the postpartum period and
to prevent future symptoms.*® Group modalities have also
been used to deliver PFM training as a treatment for sympto-
matic women using general fitness programs or specific pel-
vic fitness classes.”'® Most of these programs focus on build-
ing PFM strength and involve multiple sessions across weeks
or months. Less common are programs that take a broader be-
havioral approach, teaching women about bladder function,
toileting techniques, bladder training, or behavioral strate-
gies for bladder control, as well as programs that convey these
skills in a classroom setting rather than in an exercise class.!”22

Although research on such bladder health classes is lim-
ited, early work shows that they can be effective for
preventing Ul in older women'®2° and demonstrates encour-
aging results for decreasing UI symptoms and micturition
frequency.?!:22 The objective of the Group Learning
Achieves Decreased Incidents of Lower Urinary Symptoms
(GLADIOLUS) study (trial protocol in Supplement 1), con-
ducted from July 7, 2014, to December 31, 2016, was to evalu-
ate the effectiveness, cost, and cost-effectiveness of a single
2-hour bladder health class to deliver an evidence-based be-
havioral treatment program supplemented with materials to
guide home practice for older women with urgency, stress, or
mixed UI. We hypothesized that group-administered behav-
ioral treatment (GBT) would produce larger improvements in
UI compared with no treatment.

Methods

This study was a randomized clinical trial conducted
at 3 academic medical centers (University of Alabama at
Birmingham; University of Michigan, Ann Arbor; and
University of Pennsylvania, Philadelphia). It was approved by
the institutional review boards at the coordinating center
(Beaumont Hospital, Royal Oak, Michigan) and each site. All
participants provided written informed consent.

Recruitment

We recruited potential participants by mailed letters of invi-
tation to specific populations in the geographical areas sur-
rounding the 3 sites. We purchased mailing lists of women
55 years or older living in targeted counties or communities
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Key Points

Question What is the effect of a one-time, group-administered
behavioral treatment on urinary incontinence in older women?

Findings In this multisite randomized clinical trial among 463
women 55 years or older, group-administered behavioral
treatment showed statistically significant but clinically modest
improvements at 3, 6, 9, and 12 months compared with control for
urinary incontinence and all secondary outcomes except pelvic
floor muscle strength. The incremental cost to achieve a treatment
success was $723 at 3 months; group-administered behavioral
treatment dominated at 12 months.

Meaning Group-administered behavioral treatment may be a
promising first approach to enhancing access to noninvasive
behavioral treatment for women with urinary incontinence.

from InfoUSA, Inc of Omaha, Nebraska.?* Mailing lists were cus-
tomized for distribution to each of the 3 areas using variables
that included zip codes, counties, radius, and race/ethnicity.
Interested individuals could mail back a return portion of the
recruitment letter or call a toll-free number.

Evaluation and Baseline Assessment

Women who responded to the letter of invitation were ini-
tially prescreened by telephone at the coordinating center and
then referred to the appropriate research site for full screen-
ing and evaluation. This comprised a detailed medical and UI
history and baseline questionnaires, including the primary out-
come measure (the International Consultation on Inconti-
nence Questionnaire-Short Form [ICIQ-SF]*#) and secondary
outcome measures (the Medical, Epidemiologic and Social
Aspects of Aging Urinary Incontinence Questionnaire [MESA]?®
and the Incontinence Quality of Life Questionnaire [I-QOL]).2®
Pelvic examination was conducted to identify pelvic organ pro-
lapse and test PFM strength using the digital test by Brink et
al.?” Participants were tested for cognitive impairment using
the Mini-Cog?® and for ambulation status using the Timed Up
& Go test,?® and a dipstick urinalysis was performed to detect
infection and hematuria. Baseline tests included a quantita-
tive cough stress test,*° 3-day voiding diary,*! and a 24-hour
pad test.>2 Inclusion and exclusion criteria are listed in the Box.

Randomization

Eligible women were randomized using a 1:1ratio to either the
GBT group or no treatment (control group). Randomization was
carried out separately at each site using a random sequence
of block sizes of 2, 4, 6, and 8, with a random assignment of
2 arms within each block to conceal allocation. The random-
ization scheme was developed by the coordinating center, and
the research sites were not aware of the methods used to as-
sign groups.

Intervention

The control group did not receive treatment. However, they
were informed that they could receive the GBT class and ma-
terials or be referred to an incontinence specialist at the end
of the study (12 months).
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Box. Inclusion and Exclusion Criteria

Inclusion Criteria

* Female

* Age =55 years

« Ability to read and understand English

« Score of =3 on the International Consultation on Incontinence
Questionnaire-Short Form, with frequency of leakage a score of
=1 ("about once a week or less often”) on item 1and volume of
urine loss a score of =2 (“a small amount”) on item 2

« Self-reported urgency, stress, or mixed incontinence

« Symptoms =3-month duration

« Timed Up & Go test =20 seconds

« No cognitive impairment (Mini-Cog)

« Willingness to undergo pelvic examination

« Signed informed consent form

Exclusion Criteria

« Nonambulatory (participant confined to bed or wheelchair)

« History of bladder, renal, or uterine cancer

« Unstable medical condition (as determined by principal in
vestigator)

« Daily pelvic pain >3-month duration

= Known history of neurological or end-stage diseases
(eg, stroke, Parkinson disease, multiple sclerosis, epilepsy, spinal
cord tumor or trauma, spina bifida, or symptomatic herniated
disk)

« Previous treatment for urinary incontinence or pelvic organ
prolapse

« Current medication for incontinence or overactive bladder

« Currently using a vaginal pessary

« Other urinary conditions or procedures that may affect
continence status (eg, urethral diverticula, previous
augmentation cystoplasty or artificial urinary sphincter, or
implanted nerve stimulators for urinary symptoms)

« Pelvic organ prolapse past the introitus

« Evidence of urinary tract infection by dipstick urinalysis

« History of =2 urinary tract infections within the past year or
>1 urinary tract infection within the past 6 months

« Postvoid residual urine volume =150 mL

The GBT was modeled after previously successful ran-
domized clinical trials on prevention of UI'®!° but focused in-
stead on treatment of women with UI.?2 This 2-hour bladder
health and self-management session, with slide presenta-
tions and a booklet, included the following elements: anatomy
of the lower urinary tract; bladder and PFM function; ana-
tomic and physiologic basis for continence; types, causes, and
effect of Ul on quality of life; PFM identification and exercise;
bladder training; instruction in evidence-based behavioral
strategies, including active PFM contraction during
activities that precipitate stress Ul and urge suppression
strategies!'®19-22:33; and coaching to facilitate incorporation of
the strategies into their personal routines. After the class, par-
ticipants were given materials for home use, including a book-
let summarizing the bladder health class, a magnet that served
as areminder to continue adherence, an audio CD with a PFM
exercise session, and an individualized voiding interval pre-
scription based on their baseline 3-day voiding diary.

To ensure competent and standardized delivery of the
treatment, interventionists received a 1-day training. They were
certified after role-play demonstrations of the critical compo-
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nents of the intervention. To further ensure consistency of the
GBT protocol, all GBT sessions were recorded, and random
samples of 11% were reviewed by one of us (T.L.G.) who was
not a research site investigator.

Outcome Measures and Evaluation Periods
The primary outcome measure was the change in score on the
ICIQ-SF,* a fully validated 4-item questionnaire (correlated
with the 24-hour pad test [r = 0.68] and the Patient Global
Impression of Improvement [PGI-I]*>* [r = 0.79]). Secondary
outcome measures included a 3-day voiding diary, the quan-
titative cough stress test, the 24-hour pad test, the MESA (15
items, with test-retest reliability of 0.89 and agreement with
clinician assessment of 87%), the PFM digital assessment by
Brink et al,?” the I-QOL (22 items, with an internal consis-
tency of 0.87-0.93 and a reproducibility intraclass correla-
tion coefficient of 0.80-0.91), and the PGI-I. All participants
were evaluated at in-person visits at 3 and 12 months by evalu-
ators (D.K.N. and other nonauthors) who were masked to group
assignment and by mail or telephone at 6 and 9 months. Ad-
verse events (AEs) were also assessed at each time point.
Costs and cost-effectiveness were assessed from the payer,
participant, and societal perspectives. Payer costs were cal-
culated by summing intervention materials (local rates) and
labor (market value).>® Participant-incurred costs for inconti-
nence management (eg, absorbent products and laundry) were
estimated by self-reported resource use on the Incontinence
Resource Use Questionnaire (IRUQ) and self-reported travel dis-
tance to the GBT class and were multiplied by the nationally
generalizable unit cost (in 2017 US dollars).® Indirect costs in-
cluded participant time to attend the group session (age- and
sex-specific wage rates).>”

Statistical Analysis

Sample size determination was based on detecting a differ-
ence of 3 points in our primary outcome measure, the ICIQ-SF
score, with a minimally important difference identified as
2.5 points.>® Based on the literature, we estimated the SD for
the control population to be 6.8. We set the significance level
to .05 and power at 90% for 2-sided comparison using a
2-sample t test. We also assumed a 25% dropout rate at
3 months and a 35% dropout rate at 12 months. Based on this
power analysis, we projected a target sample size of at least
165 completed participants for each group.

This was an intent-to-treat analysis with all randomized
participantsincluded. Missing data remained missing and were
not replaced. Normally distributed continuous variables are
reported as mean (SD) values. Nonnormally distributed vari-
ables are reported as median values (interquartile ranges).

The primary outcome, the ICIQ-SF score, was analyzed
using arepeated-measures analysis with a dummy variable for
the treatment group; dummy variables for 3, 6, 9, and
12 months (baseline as reference); and the treatment x time
interaction term as independent variables. The unstructured
(5 x 5) covariance matrix was used for the residuals. The point
estimates of the regression coefficients and their covariance
matrices were used to construct inferences for 3 estimates of
interest (namely, the baseline to 3-month difference for each
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group and the difference between the 2 groups). Both covariate-
adjusted analysis and covariate-unadjusted analysis were per-
formed. Given the balance of covariates between the 2 groups,
the adjusted and unadjusted results were similar. The unad-
justed results are reported. A maximum likelihood approach
was used to construct point and interval estimates. The scores
at each time point were also examined with Wilcoxon rank sum
tests to assess the robustness of the results to the deviation
from normality assumption. The analyses using the mean and
median values were similar.

Secondary outcome scores were examined at each time
point with Wilcoxon rank sum tests for the continuous vari-
ables and with Pearson x? tests for the individual categorical
questions if appropriate (expected frequencies >5 in 80% of
cells). Fisher exact tests were used otherwise. Using Pearson
X2 tests, we examined AEs and serious AEs (SAEs) separately.

Within-trial per capita costs from the payer, participant,
and societal perspectives were compared between groups using
Wilcoxon rank sum tests. Incremental cost-effectiveness ra-
tios were estimated as the incremental cost divided by the in-
cremental number of successes for GBT compared with con-
trol, with success defined as (1) a 70% reduction in Ul episode
frequency>® and (2) a 3-point decrease in the ICIQ-SF score from
baseline. In total, 10 000 bootstrap samples were drawn to con-
struct 95% bias-corrected CIs.

. |
Results

A total of 463 participants were enrolled from 2171 initial mail
respondents; 232 were randomized to GBT and 231 to con-
trol. Thirty-four of 463 participants (7.3%) withdrew, 22 in GBT
(9.5%) and 12 (5.2%) in control (Figure 1); 398 completed the
12-month study.

Characteristics of the Sample

The demographic characteristics of the 2 groups were not sig-
nificantly different. Ages ranged from 55 to 91 years (mean [SD]
age, 64 [7] years), and African Americans comprised 46.2%
(214 of 463) (Table 1). No significant differences were found
between the 2 groups for all baseline values on primary and
secondary outcome measures.

Primary Outcome

Figure 2 shows the descriptive statistics and change across
5 time points on the ICIQ-SF by treatment group. The overall
F score for the treatment x time interaction term was signifi-
cant (F 460 = 11.62, P < .001). At 3 months, there was a mean
1.94-point reduction (95% CI, -2.33 to —-1.55 points) in the GBT
group and amean 0.98-point reduction (95% CI, -1.37 to -0.59
points) in the control group. Therefore, the difference in dif-
ferences was 0.96 points (95% CI, -1.51 to -0.41 points), which
was statistically significant but clinically modest.

As shown in Figure 2, the ICIQ-SF scores for the GBT group
were consistently lower compared with the control group
across all time points. For example, the mean (SE) treatment
effectsat 6,9, and 12 months were 1.36 (0.32), 2.13 (0.33), and
1.77 (0.31), respectively.
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Figure 1. Consolidated Standards of Reporting Trials
(CONSORT) Diagram

124783 Invitations mailed

|

2000 Assessed for eligibility
by telephone prescreen

875 Excluded at telephone screen
316 Not interested,
transportation issue, lost
contact, <55y old, other
205 Ul medication/pelvic
> surgery
167 Not currently leaking
97 Neurological comorbidity
54 Cancer, kidney/liver
disease
36 Pelvic pain, UTI

1125 Invited for clinical screening

662 Excluded at clinical site
232 Not asked/no reason given
125 Not interested
78 Other commitments
74 Met exclusion criteria
L 54 Could not reach
participant
45 Transportation or
distance issue
37 Other illnesses
17 Not screened
(enrollment closed)

(" 463 Randomized

232 GBT group 231 Control group

| |

209 3-Month follow-up 212 3-Month follow-up
(in-person visit) (in-person visit)
16 Withdrawn 8 Withdrawn
7 Missed visit 11 Missed visit

| !

192 6-Month follow-up (mail) 205 6-Month follow-up (mail)
20 Withdrawn 11 Withdrawn
20 Missed visit 15 Missed visit

| !

184 9-Month follow-up (mail) 202 9-Month follow-up (mail)
20 Withdrawn 11 Withdrawn
28 Missed visit 18 Missed visit

| !

195 12-Month follow-up 203 12-Month follow-up
(in-person visit) (in-person visit)
22 Withdrawn 12 Withdrawn
15 Missed visit 16 Missed visit

| !

232 Analyzed at baseline 231 Analyzed at baseline

209 Analyzed at 3-month follow-up 212 Analyzed at 3-month follow-up
192 Analyzed at 6-month follow-up 205 Analyzed at 6-month follow-up
184 Analyzed at 9-month follow-up 202 Analyzed at 9-month follow-up
195 Analyzed at 12-month follow-up 203 Analyzed at 12-month follow-up

GBT indicates group-administered behavioral treatment; Ul, urinary
incontinence; and UTI, urinary tract infection.

The median score reductions on the ICIQ-SF were 1 point
greater for the GBT group than for the control group at 3
months, 2 points greater at 6 and 9 months, and 1 point greater
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Table 1. Demographic and Clinical Characteristics of the Sample

Variable GBT (n = 232) Control (n = 231) Statistic P Value
Age, y
Mean (SD) 64 (7) 65 (8)
Median (range) 62 (55-91) 63 (55-87) t=1.60 A1
Race/ethnicity, No. (%)
White 115 (49.6) 121 (52.4)
African American 113 (48.7) 101 (43.7)
Hispanic 2(0.9) 3(1.3) .
Asian/Pacific Islander 2 (0.9) 4 (1.7) =355 73
Native American 0 1(0.4)
No response or unknown 0 1(0.4)
Education, No. (%)
<High school graduate 6 (2.6) 5(2.2)
High school diploma/GED 25 (10.8) 29 (12.6)
Some college 80 (34.5) 71(30.7) X2 =2.26 .81
Bachelor degree 57 (24.6) 68 (29.4)
Graduate degree 64 (27.6) 58 (25.1)
Employment, No. (%)
Full-time 76 (32.8) 62 (26.8)
Part-time 26 (11.2) 23 (10.0)
Unemployed 17 (7.3) 18 (7.8) X2 =2.62 .62
Retired 100 (43.1) 112 (48.5)
Disabled 13 (5.6) 16 (6.9)
Annual household income, $, No. (%)
<10000-25 000 47 (20.3) 52 (22.5)
25001-50 000 60 (25.9) 68 (29.4)
50001-100 000 71 (30.6) 57 (24.7) X2 =421 .52
>100 000 37 (15.9) 30 (13.0)
No response or unknown 17 (7.3) 24 (10.4)
Living with partner or spouse, No. (%) 106 (45.7) 97 (42.0) x? = 0.64 .42
Medical history, No. (%)
BMI 230 128 (55.2) 112 (48.5) X2 =2.07 .15
Previous hysterectomy 76 (32.8) 57 (24.7) X2 =3.69 .06
Ever pregnant 209 (90.1) 200 (86.6) 2=138 .24 sz’crféife?:fﬂ”g'afﬁﬁﬁ;ésni"sdex
Cigarette smoking 27 (11.6) 20 (8.7) x2=1.16 .28 divided by height in meters squared);
Arthritis 135 (58.2) 145 (62.8) X2 =091 34 GBT, group-administered behavioral
Diabetes 45 (19.4) 36 (15.6) =121 97 treatment; GED, general equivalency

diploma.

at 12 months, not achieving the projected 3-point difference.
Few women, 4.1% (8 of 196) in the GBT group and 1.5% (3 of
203) in the control group, were totally dry (defined as O on the
ICIQ-SF). Percentage changes in Ul episodes based on the 3-day
voiding diary were 41.1% for the GBT group vs 5.7% for the con-
trol group (P < .001), and the percentages of women who were
considered successful (a 70% reduction in UI episode fre-
quency) were 35.3% (65 of 184) in the GBT group vs 22.1%
(42 0f 190) in the control group (P = .005).

Secondary Outcomes

All secondary outcome measures (Table 2) except PFM strength
showed significantly greater improvements in the GBT group
than in the control group. For the 3-day voiding diary, the me-
dian number of daily voids and Ul episodes per day were sig-
nificantly lower for the GBT group than for the control group

jamainternalmedicine.com

at3, 6,9, and 12 months. For the 24-hour pad test, the change
in urine volume loss was a significantly greater reduction for
the GBT group than for the control group at 3 and 12 months.
The MESA urge and stress symptom scores were significantly
lower for the GBT group than for the control group at 3 and 12
months. For the I-QOL, the GBT group had significantly higher
median scores on quality of life compared with the control
group at 3 and 12 months. Similarly, for the PGI-L, the GBT group
had a significantly greater proportion of women reporting that
they were “much better” or “very much better” compared with
the control group at 3 and 12 months. Likewise, only 9.7%
(19 of 196) of GBT respondents compared with 71.9% (146 of
203) of control respondents reported no change or worse. Re-
garding patient satisfaction (GBT participants only), 55.9%
(118 of 211) and 61.2% (120 of 195), respectively, were “com-
pletely satisfied” at 3 months and 6 months, and only 4.7%
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Figure 2. Changes in the ICIQ-SF Scores Over Time by Treatment Group

10+

Control group
Y

D

bt
o
A
o 6
9
o GBT group
=
= 4
<
Y
=
2,
0 T T T T 1
0 3 6 9 12
Time Point, mo
GBT
Score
Mean 8.78 6.87 6.47 5.76 5.75
SD 3.74 3.66 3.84 3.70 3.52
Median 8 6 5 5 5
Control
Score
Mean 8.77 7.78 7.77 7.89 7.35
SD 3.84 3.48 3.67 3.68 3.83
Median 8 7 7 7 6

GBT indicates group-administered behavioral treatment; ICIQ-SF, International
Consultation on Incontinence Questionnaire-Short Form (score range, 0-21;
higher scores indicate greater severity of urinary incontinence).

(10 of 211) and 4.6% (9 of 195) were either “not at all satisfied”
or “dissatisfied.” There were no significant differences be-
tween the groups at 3 and 12 months on the PFM digital as-
sessment for strength.?”

Costs and Cost-effectiveness

The GBT group accrued higher payer and societal costs per par-
ticipant compared with the control group at 3 and 12 months
(Table 2 and eTable 1in Supplement 2). Participant costs, a sub-
set of societal cost, were lower for the GBT group than for the
control group at 3 and 12 months because of the lower costs
of Ul management. The incremental cost per treatment suc-
cess for the GBT group vs the control group was low at the
3-month evaluation for both the 3-point reduction in the
ICIQ-SF score and the 70% reduction in Ul episode frequency
($723 and $637, respectively) and was lower at the longer time
horizon of 6 months ($268 and $224, respectively), and the GBT
group dominated at 12 months (both more effective and less
costly by $21 and $17, respectively).

AEs and SAEs

No evidence was found for any differences in frequency of AEs
and SAEs between groups. None of the SAEs were attributed
to the study. Details are listed in eTable 2 in Supplement 2.

|
Discussion

This multisite randomized clinical trial in a racially/
ethnically diverse sample demonstrated that a one-time
GBT session was safe and cost-effective for reducing UI fre-
quency, severity, and bother and improving quality of life
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for older women with UI when provided by trained inter-
ventionists. Improvements in the primary outcome measure
were smaller than anticipated, as were the modest between-
group differences, which, despite being statistically signifi-
cant, did not reach the anticipated 3-point difference
between groups. This can probably be attributed to the less
intensive nature of the single-session group intervention
compared with multiple visits to a health professional for
individualized behavioral treatment or pharmaceutical or
surgical treatment. In addition, the control group under-
went the same baseline and follow-up assessments, includ-
ing history taking, physical examination, 3-day voiding
diary, 24-hour pad test, and questionnaires about their
symptoms. It is possible that interacting with the research
staff or completing the 3-day voiding diary or question-
naires could have enhanced their awareness of bladder
symptoms and habits, resulting in increased vigilance and
symptom improvements.

Although improvements were modest in magnitude, an
overall pattern was seen of significant between-group differ-
ences in improvement in UI episodes per day, the quantita-
tive cough stress test, the 24-hour pad test, MESA scores, the
I-QOL score, and the PGI-I. A minimally important difference
of 2.5 on the ICIQ-SF3® was demonstrated at 9 and 12 months
in the GBT group but not in the control group.

This trial showed that health professionals can be trained to
master and deliver an evidence-based behavioral treatment pro-
gram to groups of older community-dwelling women. This non-
invasive and inexpensive intervention could be implemented
safely in a range of nonmedical settings. It may not represent a
definitive intervention for all older women, but it could provide
a safe and useful first-line approach that would be of benefit for
many. If not fully successful, then the participants would be more
informed about bladder problems and can seek other treatment
options. In this sense, it could be the first step in a broader strat-
egy to begin with the least invasive therapy and progress as
needed to more intensive or invasive treatments.

Because this standardized GBT protocol has been successfully
used to prevent Ul among continent older women living in the
community,'®1° GBT community outreach programs could be
considered not only for prevention but also for treatment of UL
One of the future areas to explore is to identify continent wom-
en who have a high potential for future Ul using the recently de-
veloped Continence Index questionnaire,*°® which, if successful,
would avoid significant investment of time and effort in prevent-
ing Ul in women who are at low to no risk of developing UL

Furthermore, although PFM identification and training are
animportant component of GBT, it does not appear that all wom-
enrequire digital palpation of the PFM to learn the skill needed
to achieve improvement, a similar finding in an earlier preven-
tion study.'® Knowledge of strategic and timely use of the PFM
may be the essential components of bladder health education.

Cost-effectiveness analyses showed that GBT was a cost-
effective method to improve Ul symptoms. It incurred low costs
and resulted in sustained improvement in Ul associated with de-
creased costs for Ul management through 12 months. The cost-
effectiveness ratios observed in this trial were low and similar
to estimates in other behavioral incontinence interventions*!
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Table 2. Secondary and Cost Outcomes

Baseline 3-mo Follow-up 12-mo Follow-up
Variable GBT Control PValue GBT Control P Value GBT Control P Value
Measure
3-Day voiding diary, median (IQR)
No. of daily voids 7.3 7.7 12 6.3 7.7 <.001 5.3 6.7 <.001
(6.0-9.3) (6.3-9.3) (5.3-7.3)  (6.0-9.0) (5.0-6.7)  (5.3-8.3)
No. of Ul episodes per day 1.3 1.3 12 0.7 1.0 .01 0.3 0.8 <.001
(0.7-2.7) (0.3-2.0) (0.0-1.3)  (0.3-2.0) (0.0-1.3)  (0.3-2.0)
Quantitative cough stress test, % 46.6 48.1 .75 31.1 47.6 <.001 26.3 42.3 <.001
(No./total No.) positive (108/232) (111/231) (65/209)  (101/212) (51/194)  (85/201
24-Hour pad test, median (IQR), g 3.8 4.8 .08 2.3 4.2 .002 1.9 3.7 <.001
(0.9-12.8) (1.4-19.7) (0.5-7.3)  (1.2-17.9) (0.5-5.3)  (1.0-17.7)
MESA score, median (IQR), %
Urge 33 39 22 28 33 <.001 20 28 <.001
(22-50) (22-56) (17-39) (17-50) (11-33) (17-50)
Stress 44 (30-59) 44 .83 33 41 <.001 26 41 <.001
(30-59) (19-52) (26-56) (11-41) (22-56)
PFM digital assessment?”
Pressure, % (No./total No.) 49.3 48.0 78 52.0 54.3 .63 56.3 52.5 46
scoring 4 to 6 out of 6 (111/225) (109/227) (106/204) (113/208) (108/192) (104/198)
Displacement, % (No./total No.) 9.7 11.8 .45 10.8 14.8 23 17.3 11.5 .10
scoring 4 or 5 out of 5 (22/226) (27/229) (22/204)  (31/210) (33/191)  (23/200)
Duration, median (IQR), s 4 4 91 4 5 .66 6 5 .09
(2-6) (2-6) (3-7) (3-7) (3-8) (3-8)
1-QOL score, median (IQR) 77 76 .98 86 83 <.001 92 85 <.001
(63-88) (64-88) (77-93) (68-90) (83-97) (72-92)
PGI-1, % (No./total No.) much NA NA NA 46.9 8.1 <.001 64.3 11.3 <.001
better/very much better (99/211) (17/211) (126/196) (23/203)
Patient satisfaction, % (No./total NA NA NA 95.3 NA NA 95.4 NA NA
No.) completely/somewhat satisfied (201/211) (187/196)
Mean per Capita Costs, $
Payer costs® NA NA NA 37.29 1.21 <.001 37.29 1.21 <.001
Participant costs NA NA NA 66.47 78.66 <.001 204.92 282.78 <.001
Ul management NA NA NA 50.24 78.66 .003 188.69 282.78 .003
Transportation NA NA NA 16.23 0 <.001 16.23 0 <.001
Indirect costs NA NA NA 59.26 0 <.001 59.26 0 <.001
Societal costs total® NA NA NA 163.02 79.87 <.001 301.47 283.99 <.001

Abbreviations: GBT, group-administered behavioral treatment; I-QOL,
Incontinence Quality of Life Questionnaire (score range, O-110; higher scores
indicate higher incontinence-specific quality of life); IQR, interquartile range;
MESA, Medical, Epidemiologic and Social Aspects of Aging Urinary Incontinence
Questionnaire (score range, 0-100; higher scores indicate greater symptom

severity); NA, not applicable; PFM, pelvic floor muscle; PGI-I,
Patient Global Impression of Improvement; Ul, urinary incontinence.

2@ Payer costs include staff labor, intervention materials, and supplies.
bSocietal costs are the sum of payer, participant, and indirect costs.

through 6 months, and the GBT group dominated the control
group at 12 months, with lower cost and higher effectiveness.

Strengths and Limitations

A strength of this study was the recruitment approach. Using
mass mailing, we were able to intentionally include zip codes
that enhanced inclusion of African American participants, com-
prising 46.2% of the sample. Another goal of recruiting by mass
mailing was to optimize generalizability by offering the op-
portunity of participation to community-dwelling women who
may not have interacted previously with a health care profes-
sional for treatment of bladder problems. We recognize that,
in seeking a sample broader than the usual clinical popula-
tion, we might include women whose symptoms were milder.

jamainternalmedicine.com

This trial has some limitations. First, participants and in-
terventionists were not masked to group assignment, a com-
mon challenge to studies of behavioral interventions, which
require active participation in the self-management strate-
gies. However, the individuals conducting the outcome evalu-
ations were masked to group assignment. Second, the partici-
pants were a volunteer sample and thus may not represent the
overall population of older women with UI. Third, the pri-
mary and some secondary outcomes were based on partici-
pant self-report to assess changes in their condition. How-
ever, we strategically included more objective measures, such
as the quantitative cough stress test and the 24-hour pad test,
to complement the validated self-report measures, providing
a more comprehensive assessment of outcomes.
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Conclusions

The GLADIOLUS study shows that a novel one-time
GBT program is a safe and modestly effective first-line
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