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IMPORTANCE First-line behavioral and drug therapies for overactive bladder (OAB) symptoms
in men are effective but not usually curative.

OBJECTIVE To determine whether combining behavioral and drug therapies improves
outcomes compared with each therapy alone for OAB in men and to compare 3 sequences for
implementing combined therapy.

DESIGN, SETTING, AND PARTICIPANTS In this 3-site, 2-stage, 3-arm randomized clinical trial,
participants were randomized to 6 weeks of behavioral therapy alone, drug therapy alone, or
combined therapy followed by step-up to 6 weeks of combined therapy for all groups.
Participants were recruited from 3 outpatient clinics and included community-dwelling men
40 years or older with urinary urgency and 9 or more voids per 24 hours. Data were collected
from July 2010 to July 2015 and analyzed from April 2016 to September 2019.

INTERVENTIONS Behavioral therapy consisted of pelvic floor muscle training with urge
suppression strategies and delayed voiding. Drug therapy included an antimuscarinic
(sustained-release tolterodine, 4 mg) plus an α-blocker (tamsulosin, 0.4 mg).

MAIN OUTCOMES AND MEASURES Seven-daybladderdiariescompletedbeforeandaftereach6-week
treatment stage were used to calculate reduction in frequency of urination (primary outcome) and
other symptoms (ie, urgency, urgency incontinence, and nocturia). Other secondary outcomes
included validated patient global ratings of improvement and satisfaction, Overactive Bladder
Questionnaire score, and International Prostate Symptom Score.

RESULTS Of the 204 included men, 133 (65.2%) were white, and the mean (SD) age was 64.1
(11.1) years. A total of 21 men discontinued treatment and 183 completed treatment. Mean
(SD) voids per 24 hours decreased significantly in all 3 groups from baseline to 6-week
follow-up (behavioral therapy: 11.7 [2.4] vs 8.8 [2.1]; change, 2.9 [2.4]; percentage change,
24.7%; P < .001; drug therapy: 11.8 [2.5] vs 10.3 [2.7]; change, 1.5 [2.3]; percentage change,
12.7%; P < .001; combined therapy: 11.8 [2.4] vs 8.2 [2.3]; change, 3.6 [2.1]; percentage
change, 30.5%; P < .001). Intention-to-treat analyses indicated that posttreatment mean
(SD) voiding frequencies were significantly lower in those receiving combined therapy
compared with drug therapy alone (8.2 [2.3] vs 10.3 [2.7]; P < .001) but not significantly
lower compared with those receiving behavioral therapy alone (8.2 [2.3] vs 8.8 [2.1]; P = .19)
and were lower for behavioral therapy alone compared with drug therapy alone (8.8 [2.1] vs
10.3 [2.7]; P < .001). At 12-week follow-up, after all groups had received combined therapy,
improvements in mean (SD) voids per 24 hours were also greatest for those receiving initial
combined therapy compared with baseline (behavioral therapy: 11.7 [2.4] vs 8.0 [2.2];
change, 3.7 [2.3]; percentage change, 31.6%; P < .001; drug therapy: 11.8 [2.5] vs 8.6 [2.3];
change, 3.2 [2.5]; percentage change, 27.1%; P < .001; combined therapy: 11.8 [2.4] vs 8.0
[2.2]; change, 3.8 [2.1]; percentage change, 32.2%; P < .001), but there were no statistically
significant group differences on primary or secondary measures.

CONCLUSIONS AND RELEVANCE Combining behavioral and drug therapy yields greater
improvements in OAB symptoms than drug therapy alone but not behavioral therapy alone.
When using a stepped approach, it is reasonable to begin with behavioral therapy alone.
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O veractive bladder (OAB) symptoms of urgency, fre-
quent urination, urge incontinence, and/or nocturia1

are common, distressing symptoms that affect the
lives of millions of men.2,3 Epidemiological studies indicate that
these symptoms affect between 12% and 17% of community-
dwelling adults and increase in prevalence with age in both
men and women.2-4 Research on OAB symptoms and espe-
cially incontinence shows that they can have a major effect on
quality of life5 and that frequency and/or urgency can be as
bothersome as leakage.2

Overactive bladder symptoms are most often treated
with drug or behavioral therapies. Common first-line
drugs for men include α-adrenergic receptor antagonists
(α-blockers) to reduce smooth muscle tone in the bladder
outlet to decrease resistance as well as antimuscarinic agents
to inhibit detrusor contractions.6,7 The efficacy and safety of
combined 2-drug therapy in men with OAB has been demon-
strated repeatedly.8-16

Behavioral therapies are a group of interventions recom-
mended as first-line therapy for OAB by several guidelines and
high-quality reviews.17-20 Studies demonstrate that behav-
ioral interventions are free of adverse effects and effective for
reducing OAB symptoms, particularly urge incontinence and
voiding frequency, in both men and women.21,22 Behavioral
training is one such intervention that combines pelvic floor
muscle training and urge suppression strategies to improve
bladder control by teaching patients to voluntarily control
urgency and inhibit detrusor contractions.21-24

While behavioral and drug therapies reduce symptoms,
most patients are not completely cured with either modality
alone. Based on evidence that these treatments work by dif-
ferent mechanisms, it seems likely they could have additive
effects.25 Evidence suggests that combining behavioral and
drug therapy improves outcomes in women,26-29 yet the ef-
fectiveness of behavioral therapy in combination with drugs
for men is less clear. Therefore, the objective of this study was
to determine whether combining behavioral and drug therapy
improves outcomes compared with behavioral or drug therapy
alone in men with OAB. Further, the study compared 3 mod-
els for implementing combined treatment: (1) stepped therapy
with behavioral therapy started first, (2) stepped therapy with
drug therapy started first, and (3) combined therapy with both
therapies initiated at the same time.

Methods
Design
This trial was a 3-site, 2-stage, 3-arm, parallel-group random-
ized clinical trial conducted from July 2009 to July 2015. This
study followed the Consolidated Standards of Reporting Trials
(CONSORT) reporting guideline. The trial protocol can be found
in Supplement 1. Men with OAB symptoms were randomized
to 6 weeks of behavioral training alone, drug therapy alone,
or combined behavioral and drug therapy. After 6 weeks of
treatment, participants receiving monotherapy were stepped
up to combined behavioral and drug therapy for an additional
6 weeks (eFigure in Supplement 2). The study was approved

by the University of Alabama at Birmingham Institutional
Review Board for Human Use, and participants provided
written informed consent.

Participants and Screening
Participants were community-dwelling men 40 years or older
with urinary urgency and frequent urination with or without
urge incontinence. After telephone screening, in-clinic evalu-
ation consisted of a medical history, physical examination,
mental status screening with the Mini-Cog,30 urinalysis, and,
for participants with diabetes, testing for glycated hemoglo-
bin level (unless there was documentation of test results of 9%
or less of total hemoglobin within the past 3 months). Simple
uroflowmetry was conducted (to measure average and peak
urine flow), followed by postvoid residual determination by
ultrasonography. Participants completed a 7-day bladder di-
ary in which they recorded the time of every void and sever-
ity of urinary urgency associated with each. They also com-
pleted a 24-hour frequency/volume log in which they recorded
the time and volume of each void. Inclusion required partici-
pants to have 9.0 or more voids per 24 hours (on average) on
the 7-day baseline bladder diary. Exclusion criteria included
indicators of outlet obstruction, positive dementia screen-
ing, and medical conditions that could have been contribut-
ing to urinary symptoms, such as diabetes, urinary tract in-
fection, cancer, or neurological conditions. The complete list
of exclusion criteria is included in eTable 1 in Supplement 2.

Randomization
To assure between-group comparability, participants were
stratified on 2 dimensions: presence/absence of urge inconti-
nence and frequency of urination based on baseline bladder
diaries (9 to 12 voids per 24-hour day vs more than 12 voids
per 24-hour day). Within each stratum, randomization was per-
formed by a study biostatistician using a table of random num-
bers, a 1:1:1 ratio, sealed envelopes, and a variable block size
to avoid large inequity in the total number of participants as-
signed to each group. Participants were then assigned to 6
weeks of behavioral therapy alone (to be followed by 6 weeks

Key Points
Question What is the effectiveness of combining behavioral and
drug therapy compared with each therapy alone for overactive
bladder symptoms in men, and what is the best sequence for
combining therapies?

Findings In this 2-stage, multisite randomized clinical trial
including 204 men with overactive bladder symptoms, reductions
in voiding frequency were significantly greater in those receiving
combined therapy compared with those receiving drug therapy
alone but not compared with those receiving behavioral therapy
alone and greater in those receiving behavioral therapy alone
compared with those receiving drug therapy alone. After all
groups received combined therapy, outcomes tended to be better
for those initially receiving combined therapy, but there were no
significant group differences.

Meaning When using a stepped approach to combined therapy, it
is reasonable to begin with behavioral therapy.
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of combined therapy), drug therapy alone (to be followed by
6 weeks of combined therapy), or combined behavioral and
drug therapy (to be sustained for 12 weeks).

Interventions
Stage 1: Behavioral Therapy Alone
Behavioral therapy was implemented in 3 clinic visits over a pe-
riodof6weeks.Itconsistedofbehavioraltraining, includingskills
and strategies for postponing urination, controlling urgency, and
preventing urge incontinence. This included pelvic floor muscle
training and daily bladder diaries to track increasing voiding in-
tervals and enhance awareness of bladder habits.

Pelvic floor muscle training was conducted using verbal
feedback based on anal palpation to teach participants how to
contract and relax the pelvic floor muscles while keeping ab-
dominal muscles relaxed. Participants were taught to con-
tract their muscles during 2-second to 10-second periods sepa-
rated by equal periods of relaxation, depending on initial ability.
Recommendations for home practice included 45 exercises
daily, usually 3 sessions of 15 exercises. Across sessions, du-
ration was increased gradually to a maximum of 10 seconds.

In treatment visit 2 (at 2 weeks), a treatment adherence
questionnaire was completed and reviewed to identify barri-
ers to adherence and make recommendations for improving
adherence. Participants were taught urge suppression strate-
gies, ie, how to respond adaptively to urgency, using tech-
niques such as relaxation and pelvic floor muscle contrac-
tions to diminish urgency, postpone urination, and prevent
urine loss.22,24 Over the next several weeks, they were encour-
aged to incrementally delay voiding after suppressing the urge
to void.22 In addition, nocturia was managed with fluid re-
striction (3 hours before bedtime and during the night) and with
urge suppression strategies.31

Treatment visit 3 (at 4 weeks) was used to review prog-
ress, address adherence problems, reinforce and adjust par-
ticipants’ home practice, and encourage persistence. During
the 6 weeks of treatment, participants continued to keep a blad-
der diary so project staff could monitor progress and guide
interventions.

Stage 1: Drug Therapy Alone
Participants in the drug therapy alone group received 2 drugs:
an antimuscarinic (sustained-release tolterodine, 4 mg, once
daily) and an α-blocker (tamsulosin, 0.4 mg, once daily be-
fore bed). In treatment visit 1, a baseline adverse effects pro-
file was completed, and participants were educated about
each drug and its possible adverse effects. They were pro-
vided with educational materials to assist with managing
dry mouth and constipation, the most common adverse
effects of antimuscarinics. They were given a 6-week supply
of medication and an appointment for the posttreatment
assessment visit. Bladder diaries were completed before ran-
domization and following each stage of treatment.

At 3 weeks, the interventionist conducted a telephone
evaluation to assess adverse effects and adherence. Minor ad-
verse effects were treated symptomatically. If needed, the sus-
tained-release tolterodine dose was reduced to 2 mg daily to
improve tolerability.

Stage 1: Combined Behavioral and Drug Therapy
Participants receiving combined therapy were given behav-
ioral and drug therapy as described above. Participants fol-
lowed the same visit schedule as the behavioral therapy
alone group.

Stage 2: Stepped Therapy
After the posttreatment assessment for stage 1 (6 weeks), par-
ticipants in the behavioral therapy alone group had their be-
havioral instructions reinforced and then were stepped up to
combined therapy. They were started on drug therapy and un-
derwent follow-up as described above. Participants in the drug
therapy alone group were also stepped up to combined therapy.
They were instructed in pelvic floor muscle exercises fol-
lowed by delayed voiding and behavioral strategies in the same
visit sequence, as described above. They continued to take their
medications at the doses established. Participants in the com-
bined therapy group continued with combined therapy fol-
lowing the same visit schedule as the drug therapy alone group.

Measurement
Assessments were completed at baseline and after each 6-week
treatment stage. The primary outcome was change in voiding
frequency as documented in the bladder diaries.32 Changes in
other symptoms, including urgency, incontinence, and noc-
turia, were secondary outcomes. For every void and inconti-
nent episode, participants recorded the presence and sever-
ity of urgency using the Indevus Urgency Severity Scale,33 an
event-specific scale embedded in the bladder diary.

Other outcome measures included (1) change from base-
line in the Overactive Bladder Questionnaire score (to mea-
sure symptom bother and condition-specific health-related
quality of life)34 and (2) change from baseline in the Interna-
tional Prostate Symptom Score (to measure frequency of lower
urinary tract symptoms).35 Three validated single-question
global ratings of improvement, the Patient Satisfaction Ques-
tion, Estimated Percent Improvement, and Global Perception
of Improvement, were used to assess patients’ perceptions of
their treatment outcomes.36 All outcome measures were as-
sessed and scored in a blinded fashion. Pill counts were used
to assess adherence to drug therapy, and an adherence ques-
tionnaire was used to assess adherence to behavioral therapy.

Sample Size Calculations
Based on the results of an earlier trial,22 we assumed nor-
mally distributed outcomes, an average of 9 voids per day af-
ter 6 weeks of single therapy, and an SD of 2.5 for average num-
ber of voids per day. Under these conditions, sample sizes of
60 per group would provide 90% power to detect a differ-
ence of 1.5 voids per day with estimated group SDs of 2.5 for
each and a significance level (α) of .025 using a 1-sided,
2-sample t test. The overall sample size was increased to 204
(68 per group) in anticipation of 10% loss to follow-up.

Statistical Analyses
The effectiveness of each intervention was calculated by com-
paring the frequency of voiding (primary) and other (secondary)
symptoms during the final 7 days of the 6-week intervention
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period with the 7-day baseline period. The primary analysis
was an effectiveness analysis based on the intention-to-treat
approach, which included all randomized participants. For par-
ticipants who missed visits, the outcomes were imputed using
multiple imputation assuming missing at random. A complete
cases analysis was also conducted for sensitivity by using only
the participants who completed therapy.

To examine the effects of combined therapy (6 weeks),
planned comparisons were conducted comparing combined
therapy with each therapy alone. Analysis of covariance mod-
els were used to test the hypotheses after adjusting for base-
line voiding frequency and age (based on prior evidence of their
potential effects on outcomes). To examine the effects of com-
bining behavioral and drug therapy from the beginning vs in
a stepped fashion, outcomes at 12-week follow-up were com-
pared. All tests were 2-sided, and the significance level was set
as P < .025 for the primary outcome after Bonferroni correc-
tion and P < .05 for all secondary outcomes. Analyses were per-
formed using SAS version 9.4 (SAS Institute).

Results
Overview of Participant Flow
A total of 432 men were enrolled in the study. Of these, 228
were found to be ineligible, and 204 were randomized to be-
havioral therapy alone (n = 71), drug therapy alone (n = 68), or
combined therapy (n = 65) (Figure 1). Twenty-one partici-
pants discontinued treatment, and 183 completed treatment
and the stage 1 posttreatment assessment (63 in the behav-
ioral therapy alone group, 61 in the drug therapy alone group,

and 59 in the combined therapy group). Characteristics of the
participants are presented in Table 1.

Effects of Individual and Combined Therapy
(Stage 1: 6-Week Outcomes)
Mean (SD) voids per 24 hours decreased significantly in all 3
groups from baseline to 6-week follow-up (behavioral therapy:
11.7 [2.4] vs 8.8 [2.1]; change, 2.9 [2.4]; percentage change,
24.7%; P < .001; drug therapy: 11.8 [2.5] vs 10.3 [2.7]; change,
1.5 [2.3]; percentage change, 12.7%; P < .001; combined therapy:
11.8 [2.4] vs 8.2 [2.3]; change, 3.6 [2.1]; percentage change,
30.5%; P < .001). Intention-to-treat analyses indicated that
posttreatment mean voiding frequencies were significantly
lower in the combined therapy group compared with the drug
therapy alone group (8.2 [2.3] vs 10.3 [2.7]; P < .001) but not
significantly lower than the behavioral treatment alone group
(8.2 [2.3] vs 8.8 [2.1]; P = .19) after adjustment for baseline void-
ing frequency and age (Table 2) (Figure 2). Further, mean void-
ing frequencies were lower for the behavioral therapy alone
group compared with the drug therapy alone group (8.8 [2.1]
vs 10.3 [2.7]; P < .001). Similar results were obtained from the
complete cases analyses (eTables 2 and 3 in Supplement 2).

Mean frequency of nocturia decreased significantly in all
3 groups (Table 2). Analysis of covariance indicated signifi-
cant between-group differences in favor of combined therapy,
with drug therapy alone showing the smallest changes (mean
[SD]: behavioral therapy alone, 1.3 [0.8]; drug therapy alone,
1.8 [1.2]; combined therapy, 1.3 [1.0]; P < .001). Mean urgency
scores decreased significantly in the combined therapy group
but not in the behavioral therapy alone or drug therapy alone
groups. Using maximum daily urgency scores, decreases were

Figure 1. CONSORT Flow Diagram

432 Assessed for eligibility

228 Excluded
191 Ineligible or failed to return
12 Declined to participate
25 Other reasons/lost to follow‐up

204 Randomized

71 Included in ITT analyses
63 Included in complete case analysis

68 Included in ITT analyses
61 Included in complete case analysis

71 Randomized to behavioral
therapy alone first
63 Received intervention

as randomized
8 Did not receive intervention

as randomized

68 Randomized to drug therapy
alone first
61 Received intervention

as randomized
7 Did not receive intervention

as randomized

65 Randomized to combined therapy
59 Received intervention

as randomized
6 Did not receive intervention

as randomized

65 Included in ITT analyses
59 Included in complete case analysis

4 Lost to follow-up
4 Discontinued intervention
3 Unwilling or unable to attend

study visits
1 No reason given

2 Lost to follow-up
5 Discontinued intervention
2 Unwilling or unable to attend

study visits
2 Unwilling or unable to follow

protocol
1 Unable to tolerate study drug

0 Lost to follow-up
6 Discontinued intervention
3 Unwilling or unable to attend

study visits
1 Unwilling or unable to follow

protocol
1 Unable to tolerate study drug
1 No reason given

ITT indicates intention to treat.
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significant in both the combined therapy group and the drug
therapy alone group but not in the behavioral therapy
alone group.

Scores on the Overactive Bladder Questionnaire and the
International Prostate Symptom Score decreased signifi-
cantly in all 3 groups (Table 2). Analysis of covariance yielded
significant group differences, with combined therapy being
superior (mean [SD] Overactive Bladder Questionnaire score:
behavioral therapy alone, 43.0 [28.2]; drug therapy alone, 39.5
[30.0]; combined therapy, 23.8 [22.1]; P < .001; mean [SD]
International Prostate Symptom Score: behavioral therapy
alone, 11.4 [5.3]; drug therapy alone, 11.5 [5.8]; combined
therapy, 9.2 [4.8]; P < .001).

On patient global ratings, more participants receiving com-
bined therapy rated themselves as better or much better, and
more were completely satisfied (Table 3). Adverse effects were
lowest in the behavioral therapy group. No adverse effects or

Table 1. Baseline Characteristics of Participants

Variable

No. (%)
Behavioral
Therapy
(n = 71)

Drug
Therapy
(n = 68)

Combined
Therapy
(n = 65)

Site

1 27 (38) 25 (37) 26 (40)

2 17 (24) 19 (28) 15 (23)

3 27 (38) 24 (35) 24 (37)

Age, mean (SD), y 63.6 (10.9) 65.5 (11.0) 63.2 (11.6)

Racea

Black 14 (20) 20 (29) 20 (31)

Other 9 (13) 4 (6) 4 (6)

White 48 (68) 44 (65) 41 (63)

Marital status

Single 13 (18) 15 (22) 16 (25)

Married 40 (56) 34 (50) 41 (63)

Divorced 16 (23) 15 (22) 7 (11)

Widowed 2 (3) 4 (6) 1 (2)

Living status

Alone 20 (28) 28 (41) 21 (32)

With someone 51 (72) 40 (59) 44 (68)

Income, $

≤24 999 24 (34) 18 (26) 14 (22)

25 000-49 999 21 (30) 16 (24) 22 (34)

50 000-74 999 9 (13) 10 (15) 14 (22)

≥75 000 17 (24) 24 (35) 15 (23)

Works for wages
outside home

28 (39) 28 (41) 30 (46)

Diabetes 18 (25) 7 (10) 17 (26)

BMI, mean (SD)b 30.9 (6.5) 29.4 (5.6) 30.1 (5.8)

PVR, mean (SD), mL 42.2 (42.7) 36.3 (41.0) 36.1 (39.6)

Flow rate,
mean (SD), mL/s

Peak 20.4 (21.7) 17.1 (9.5) 19.3 (15.3)

Average 7.3 (4.7) 7.1 (3.8) 9.4 (13.3)

Abbreviations: BMI, body mass index; PVR, postvoid residual.
a Participants self-identified race.
b Calculated as weight in kilograms divided by height in meters squared.

Table 2. Changes in Voiding Frequency and Other Urinary Symptoms

Bladder Diary Variable

Mean (SD)

P
Value

Behavioral
Therapy
(n = 71)

Drug
Therapy
(n = 68)

Combined
Therapy
(n = 65)

After 6-wk Follow-up (Stage 1)

Mean 24-h voiding
frequency, voids/d

Baseline 11.7 (2.4) 11.8 (2.5) 11.8 (2.4) >.99

Posttreatment 8.8 (2.1) 10.3 (2.7) 8.2 (2.3) <.001a

Change (baseline to
6-wk follow-up)

2.9 (2.4) 1.5 (2.3) 3.6 (2.1) <.001a

Change, % 24.7 12.7 30.5 NA

Within-group P valueb <.001 <.001 <.001 NA

Mean nocturia frequency,
episodes/nightc

Baseline 2.1 (1.2) 2.2 (1.1) 2.1 (1.3) .85

Posttreatment 1.3 (0.8) 1.8 (1.2) 1.3 (1.0) <.001a

Change (baseline to
6-wk follow-up)

0.7 (1.0) 0.4 (1.0) 0.9 (1.1) <.001a

Within-group P valueb <.001 .004 <.001 NA

Mean urgency scored

Baseline 1.6 (0.6) 1.6 (0.5) 1.5 (0.6) .40

Posttreatment 1.6 (0.6) 1.5 (0.5) 1.3 (0.7) .004a

Change (baseline to
6-wk follow-up)

−0.1 (0.5) 0.1 (0.5) 0.2 (0.6) .004a

Within-group P valueb .19 .10 .03 NA

Maximum urgency scored

Baseline 2.3 (0.7) 2.4 (0.6) 2.4 (0.6) .70

Posttreatment 2.2 (0.7) 2.2 (0.6) 1.8 (0.8) <.001a

Change (baseline to
6-wk follow-up)

0.1 (0.6) 0.2 (0.6) 0.5 (0.7) <.001a

Within-group P valueb .14 .002 <.001 NA

Incontinence,
episodes/wk

Baseline 6.8 (11.3) 5.5 (10.4) 6.6 (10.1) .78

Posttreatment 3.1 (6.0) 2.6 (6.6) 1.5 (4.3) .15a

Change (baseline to
6-wk follow-up)

3.6 (8.0) 2.9 (10.6) 5.2 (8.9) .15a

Change, % 52.9 52.7 78.8 NA

Within-group P valueb <.001 .03 <.001 NA

Mean Overactive Bladder
Questionnaire score

Baseline 65.5 (34.0) 61.1 (32.4) 62.6 (34.8) .74

Posttreatment 43.0 (28.2) 39.5 (30.0) 23.8 (22.1) <.001a

Change (baseline to
6-wk follow-up)

22.5 (22.0) 21.6 (27.6) 38.8 (31.3) <.001a

Within-group P valueb <.001 <.001 <.001 NA

Mean International
Prostate Symptom Scoree

Baseline 15.9 (5.5) 16.3 (5.9) 17.6 (6.4) .21

Posttreatment 11.4 (5.3) 11.5 (5.8) 9.2 (4.8) <.001a

Change (baseline to
6-wk follow-up)

4.6 (4.1) 4.7 (5.9) 8.5 (4.9) <.001a

Within-group P valueb <.001 <.001 <.001 NA

After 12-wk Follow-up (Stage 2)

Mean 24-h voiding
frequency, voids/d

Baseline 11.7 (2.4) 11.8 (2.5) 11.8 (2.4) >.99

12-wk treatment 8.0 (2.2) 8.6 (2.3) 8.0 (2.2) .33a

Change (baseline to
12-wk follow-up)

3.7 (2.3) 3.2 (2.5) 3.8 (2.1) .33a

Change, % 31.6 27.1 32.2 NA

Within-group P valueb <.001 <.001 <.001 NA

(continued)
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no bothersome adverse effects were reported by 86% (55 of
64) in the behavioral therapy alone group compared with 32%
(21 of 65) in the drug therapy alone group and 34% (21 of 61)
in the combined therapy group (P < .001).

Comparison of Combined Therapy Models
(Stage 2: 12-Week Outcomes)
At 12-week follow-up, after all groups had received combined
therapy, improvements in mean (SD) voids per 24 hours were
also greatest for those receiving initial combined therapy com-
pared with baseline (behavioral therapy: 11.7 [2.4] vs 8.0 [2.2];
change, 3.7 [2.3]; percentage change, 31.6%; P < .001; drug
therapy: 11.8 [2.5] vs 8.6 [2.3]; change, 3.2 [2.5]; percentage
change, 27.1%; P < .001; combined therapy: 11.8 [2.4] vs 8.0
[2.2]; change, 3.8 [2.1]; percentage change, 32.2%; P < .001)
(Table 2). There were no longer differences between the groups
on the primary outcome.

Following a similar pattern, at 12-week follow-up, improve-
ments were greatest in the combined therapy group but with-
out between-group differences on the other bladder diary and
questionnaire measures. Patient perception of improvement
as better or much better was similar across groups (89% [55
of 62] in the group receiving behavioral therapy alone first; 85%
[52 of 61] in the group receiving drug therapy alone first; 95%
[56 of 59] in the group receiving combined therapy; P = .32)
(Table 3). Similarly, the percentage of patients completely sat-
isfied after 12 weeks was similar across groups (52% [32 of 62]
in the group receiving behavioral therapy alone first; 52% [32
of 61] in the group receiving drug therapy alone first; 47% [28
of 59] in the group receiving combined therapy throughout;
P = .82). Adverse effects no longer differed by group; 21% (13
of 62) in the group receiving behavioral therapy alone first re-
ported no adverse effects compared with 15% (9 of 61) in the
group receiving drug therapy alone first and 20% (12 of 59) in
the group receiving combined therapy throughout (P = .55).

Discussion
This 2-stage, 3-arm, multisite randomized clinical trial ex-
plored the effects of combining behavioral and drug therapy
compared with each therapy alone for men with OAB symp-
toms. The results show that combining behavioral and drug

Table 2. Changes in Voiding Frequency and Other Urinary Symptoms
(continued)

Bladder Diary Variable

Mean (SD)

P
Value

Behavioral
Therapy
(n = 71)

Drug
Therapy
(n = 68)

Combined
Therapy
(n = 65)

Mean nocturia frequency,
episodes/nightc

Baseline 2.1 (1.2) 2.2 (1.1) 2.1 (1.3) .85

12-wk treatment 1.2 (0.9) 1.4 (1.1) 1.2 (1.0) .34a

Change (baseline to
12-wk follow-up)

0.9 (1.0) 0.8 (1.0) 1.0 (1.0) .34a

Within-group P valueb <.001 <.001 <.001 NA

Mean urgency scored

Baseline 1.6 (0.6) 1.6 (0.5) 1.5 (0.6) .40

12-wk treatment 1.5 (0.6) 1.5 (0.6) 1.2 (0.7) .06a

Change (baseline to
12-wk follow-up)

0.1 (0.6) 0.2 (0.6) 0.3 (0.6) .06a

Within-group P valueb .34 .06 .002 NA

Maximum urgency scored

Baseline 2.3 (0.7) 2.4 (0.6) 2.4 (0.6) .70

12-wk treatment 2.0 (0.8) 2.0 (0.8) 1.8 (0.8) .07a

Change (baseline to
12-wk follow-up)

0.3 (0.7) 0.4 (0.7) 0.6 (0.8) .07a

Within-group P valueb <.001 <.001 <.001 NA

Incontinence,
episodes/wk

Baseline 6.8 (11.3) 5.5 (10.4) 6.6 (10.1) .78

12-wk treatment 1.2 (2.5) 1.1 (3.0) 1.2 (3.1) >.99a

Change (baseline to
12-wk follow-up)

5.5 (10.0) 4.4 (10.1) 5.4 (9.1) >.99a

Change, % 80.9 80.0 81.8 NA

Within-group P valueb <.001 <.001 <.001 NA

Mean Overactive Bladder
Questionnaire score

Baseline 65.5 (34.0) 61.1 (32.4) 62.6 (34.8) .74

12-wk treatment 22.8 (21.9) 26.4 (24.5) 18.9 (18.6) .11a

Change (baseline to
12-wk follow-up)

42.7 (29.9) 34.7 (29.6) 43.7 (33.6) .11a

Within-group P valueb <.001 <.001 <.001 NA

Mean International
Prostate Symptom Scoree

Baseline 15.9 (5.5) 16.3 (5.9) 17.6 (6.4) .21

12-wk treatment 8.2 (5.3) 8.8 (4.7) 8.0 (4.8) .32a

Change (baseline to
12-wk follow-up)

7.7 (5.3) 7.5 (5.9) 9.6 (5.6) .32a

Within-group P valueb <.001 <.001 <.001 NA

Abbreviation: NA, not applicable.
a F test adjusting for baseline values and age.
b Within-group P value compared baseline vs posttreatment, ie, treatment

effects, with Wilcoxon signed rank sum test.
c Nocturia was defined as the number of voids between the time the participant

went to bed with the intention of sleeping and just prior to morning awakening
(as recorded in the diary).

d Scores ranged from 0 to 3, with 0 indicating none (no urgency); 1, mild
(awareness of urgency but is easily tolerated); 2, moderate (enough urgency
discomfort that it interferes with or shortens usual activity); and 3, severe
(extreme urgency discomfort that abruptly stops all activities or tasks).

e Scores ranged from 0 to 35, with higher scores indicating more frequent lower
urinary tract symptoms.

Figure 2. Changes in 24-Hour Voiding Frequencies
With Individual and Combined Therapy
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therapy yielded significantly greater short-term reductions in
voiding frequency compared with drug therapy alone but not
compared with behavioral therapy alone. Combined therapy
also yielded the best outcomes for nocturia and urinary ur-
gency as well as other secondary outcomes, including patient-
perceived improvement and satisfaction, but with more
adverse effects than behavioral therapy alone.

These findings help to address the paucity of data on
combining behavioral and drug therapy for OAB in men.37

They are consistent with prior studies of combining behav-
ioral therapy with drug therapy in predominantly female
samples.26-29 Similar to our trial, 2 studies of adding delayed
voiding (one component of behavioral therapy in the cur-
rent trial) to antimuscarinic therapy for men and women
with OAB27,29 also demonstrated significant decreases in
voiding frequency with combined therapy compared with
drug therapy alone. One other study in men with OAB who
had insufficient improvement with an α-blocker alone22

demonstrated that adding behavioral therapy was at least as
effective as adding an antimuscarinic medication and was
well tolerated. To our knowledge, the current study is the
fourth randomized clinical trial to show the efficacy of
behavioral therapy for reducing nocturia31,38,39 and the third
demonstrating that behavioral therapy offers statistically
superior nocturia reductions compared with drug therapy
alone.21,22

In the present study, the 3 approaches to combined therapy
all resulted in similar 12-week outcomes. When using a stepped
approach, it is reasonable to begin with behavioral therapy
alone, not just because of the better adverse effect profile but
also because behavioral therapy yields better 6-week out-
comes than drug therapy and, thus, results are achieved more
quickly than starting with drug therapy alone. A stepped
approach starting with behavioral therapy alone allows pa-
tients to evaluate its effect before discussing with their clini-
cians the advantages and disadvantages of adding drugs
with accompanying adverse effects for a small degree of
additional improvement. Adding to the adverse effects and
cost considerations, a 2015 study40 demonstrated that only
29% of men prescribed α-blockers for lower urinary tract symp-
toms are adherent after 1 year, and rates may be even lower
among men using more than 1 drug. In contrast, a 2011 study
of behavioral therapy for postprostatectomy incontinence23

showed 91% adherence at 1 year. Thus, offering behavioral
therapy first may be important to patients in making deci-
sions about drug therapy.

Limitations
A limitation of this trial was that participants and interven-
tionists could not be blinded. However, all participants knew
they were receiving an active therapy with proven efficacy and
could be expected to have a reasonable expectation of ben-
efit. Further, there were salient features of the protocol that
were common across the 3 treatment arms and supported the
internal validity of the study. Participants in all groups inter-
acted with the interventionist, completed diaries, and re-
ceived individualized adjustment of their treatment pro-
gram. The behavioral treatment did involve more in-person

visits and bladder diaries, making it more intensive in these
aspects. However, these features are intrinsic to behavioral
treatment, which depends on active patient engagement and
self-monitoring to be minimally effective and are not essen-
tial to usual drug therapy. Therefore, we designed this trial
to represent how both therapies are usually implemented in
a real-world clinical setting.

Table 3. Patient Global Ratings

Rating Scale

No. (%)

P Valuea
Behavioral
Therapy

Drug
Therapy

Combined
Therapy

After 6-wk Follow-up (Stage 1)

Total, No. 64 65 61 NA

Global perception of
improvement

Much better 13 (20) 9 (14) 24 (39)

<.001
Better 39 (61) 33 (51) 31 (51)

About the same 12 (19) 22 (34) 6 (10)

Worse 0 1 (2) 0

Satisfaction with progress

Completely 18 (28) 13 (20) 30 (49)

<.001
Somewhat satisfied 42 (66) 41 (63) 30 (49)

Somewhat dissatisfied 3 (5) 8 (12) 1 (2)

Very dissatisfied 1 (2) 3 (5) 0

How bothersome were
adverse effects?

No adverse effects 33 (52) 12 (18) 8 (13)

<.001

Not at all bothersome 22 (34) 9 (14) 13 (21)

A little 6 (9) 20 (31) 29 (48)

Somewhat 3 (5) 18 (28) 10 (16)

Extremely 0 6 (9) 1 (2)

Wish to receive another
form of treatment

44 (69) 38 (58) 27 (44) .02

After 12-wk Follow-up (Stage 2)

Total, No. 62 61 59 NA

Global perception of
improvement

Much better 28 (45) 26 (43) 30 (51)

.32
Better 27 (43) 26 (43) 26 (44)

About the same 5 (8) 9 (15) 3 (5)

Worse 2 (3) 0 0

Satisfaction with progress

Completely 32 (52) 32 (52) 28 (47)

.82
Somewhat satisfied 26 (42) 28 (46) 29 (49)

Somewhat dissatisfied 3 (5) 0 1 (2)

Very dissatisfied 1 (2) 1 (2) 1 (2)

How bothersome were
adverse effects?

No adverse effects 13 (21) 9 (15) 12 (20)

.55

Not at all bothersome 17 (27) 12 (20) 10 (17)

A little 16 (26) 27 (44) 16 (27)

Somewhat 14 (23) 12 (20) 19 (32)

Extremely 2 (3) 1 (2) 2 (3)

Wish to receive another
form of treatment

23 (37) 20 (33) 16 (27) .50

Abbreviation: NA, not applicable.
a Cochran-Mantel-Haenszel procedure used to account to the ordinal nature

of response.
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Another limitation is that each stage of therapy was 6
weeks in duration, while similar trials test 12 weeks of
therapy. The rationale for choosing 6 weeks was based on
previous work showing a flattening of symptom improve-
ment curves after 4 to 6 weeks with drug therapy11 and
behavioral therapy21 and enabled participants to step up
to combined therapy in an additional 6 weeks of the
study. Because the results of the different sequences for
combining therapy were similar at 12 weeks, our study
highlights the opportunity to integrate patient preferences
(for or against behavioral or drug therapy) in shared
decision-making.

Additionally, the results of this study provide new evi-
dence for behavioral therapy in men to inform changes in
practice guidelines. Although treatment guidelines for OAB
recommend behavioral therapy as first-line treatment,16,17

this has been based on research on women. Further, men’s
OAB symptoms overlap considerably with benign prostatic

hyperplasia, and benign prostatic hyperplasia treatment
guidelines recommend drug therapy as first-line treatment.6

Men with symptoms attributed to benign prostatic hyperpla-
sia but with primarily urgency, frequency, and nocturia may
well be treated more satisfactorily with behavioral therapy
alone, avoiding adverse effects of drug therapy.

Conclusions
This study yields important information related to optimiz-
ing treatment of OAB symptoms in men. Although some cli-
nicians advocate combined treatment, most do not integrate
behavioral components, such as pelvic floor muscle training
or delayed voiding, into standard therapy. Behavioral
therapy can be implemented by nurses, nurse practitioners,
and physical therapists and has potential for widespread
application in a variety of outpatient settings.
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