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Abstract
Introduction and Hypotheses—Women with urge predominant urinary incontinence (UUI)
received active intervention (drug therapy alone or combined with behavioral therapy) for 10
weeks, then stopped all therapy and were followed for 6 more months. In this planned secondary
analysis, we aimed to identify predictors of therapeutic success at 10 weeks (≥70% reduction in
incontinence) and of ability to discontinue treatment and sustain improvements 6 months later.

Methods—Using data from 307 women, we performed logistic regression to identify predictors
for outcomes described above.

Results—After controlling for group, only younger age was associated with short-term success
(OR:0.8, 95% CI:0.66,0.96). At 6 months, controlling for group and short-term outcome, only
greater anterior vaginal wall prolapse was associated with successful discontinuation (POP-Q
point Aa; OR:1.33, 95% CI:1.03,1.7).

Conclusion—These findings are not of sufficient strength to justify withholding conservative
therapies, but might be used to promote realistic expectations when counseling patients.
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Introduction
Although many studies report the outcomes of drug and behavioral therapies for the
treatment of urinary incontinence, only a few have identified predictors of outcome with
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either therapy alone or when combined. Furthermore, there are no reports describing
variables associated with successful discontinuation of active therapy and maintenance of
long-term benefit.

Studies of behavioral treatment for urge predominant urinary incontinence have yielded
inconsistent results with regard to predictors of outcome. Some studies have reported better
outcomes with younger patients, [1] while others show no relationship to age.[2,3] In some
studies, successful outcomes were associated with not wearing any form of protection for
incontinence and fewer baseline incontinence episodes, variables that reflect baseline
incontinence severity, [4,5] while others showed no relationship to severity. [6,7] Most
studies that have examined type of incontinence or urodynamic parameters reported no
association of these factors with outcome. [2,4,6,7]

Research on drug therapy for UUI has also reported that younger age, lesser severity and
lower final tolterodine dose were associated with treatment efficacy. [8] However, this effect
for age was not replicated in a second study, in which patients <65 years of age had greater
improvement in voiding frequency than older patients, but did not have greater reduction of
incontinence episodes, increased voided volume, reduction of urgency or less medication
discontinuation secondary to side effects. [9]

Two retrospective studies have described patient characteristics associated with success
utilizing aggressive combined drug and behavioral therapy. [10,11] Subjective improvement
in stress, urge and mixed incontinence symptoms was not associated with performing a
urodynamic evaluation, menopausal status or a history of previous surgery. [10] One year
follow-up of a multi-component program including pelvic floor muscle exercises, bladder
retraining, estrogen replacement, biofeedback, functional electrical stimulation and
pharmacologic therapy found that improvement in symptoms was related to younger age and
greater incontinence severity, but not type of incontinence. [11]

This paper reports on a planned secondary analysis of outcome data from the Behavior
Enhances Drug Reduction of Incontinence (BE-DRI) study, a multi-site, randomized,
controlled trial comparing the effects of drug therapy alone to combined behavioral and drug
therapy for urge-predominant urinary incontinence (UUI) in women. [12] The purposes of
this analysis were to identify predictors of successful outcomes of drug therapy alone and
combined drug and behavioral treatment and to identify predictors of successful
discontinuation of drug and active behavioral intervention, while maintaining clinically
meaningful reductions in incontinence.

Materials and Methods
Overview

The BE-DRI study was a two-stage randomized clinical trial conducted by 9 clinical centers
and a biostatistical coordinating center in the U.S. Participants were women with urge
urinary incontinence randomly assigned to receive drug therapy alone or drug therapy in
combination with behavioral training. In Stage 1, participants in both groups received 10
weeks of active treatment. In Stage 2, drug therapy was discontinued in both groups, and
behavioral training visits were discontinued, although participants receiving behavioral
therapy were instructed to continue their program at home. Outcomes were measured at the
end of active therapy (Week 10) and at 6 months after discontinuation of therapy (8 months
post randomization). Details of the methodology have been described previously. [13] The
study was approved by the Institutional Review Boards of the participating centers. All
participants provided written informed consent.
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Participants
Participants were 307 community-dwelling women with urge-predominant incontinence
recruited through the investigators' clinical practices, study announcements, advertisements,
and referrals. Only women with pure or predominant urge UI, defined as urge symptom
index > stress symptom index on the Medical, Epidemiological, and Social Aspects of
Aging Questionnaire (MESA), were included. [14] Clinical evaluation included medical
history, physical examination (height, weight, pelvic and rectal examination, and targeted
neurological assessment) and bladder diary. Pelvic floor muscle strength was assessed using
the Brinks scale, [15] and pelvic organ prolapse was quantified using the pelvic organ
prolapse quantification system (POP-Q). [16] To be eligible for the study, women had to
report ≥7 episodes of incontinence on the 7-day baseline diary, persistent incontinence for at
least 3 months, no current use of antimuscarinics or other medications that could impact UI,
and no evidence that incontinence was secondary to neurologic or other systemic diseases.

Randomization and Intervention
Eligible participants were randomly assigned to drug therapy alone or combined drug +
behavioral therapy. Treatment in both groups was conducted in 4 visits, at intervals of 2 to 3
weeks, over a 10-week period. Both groups completed a daily bladder diary throughout the
10 weeks of active therapy.

Drug therapy was tolterodine tartrate (extended-release capsules, 4 mg per day). The dose
could be decreased to 2 mg to minimize side-effects, or if not tolerated, another
antimuscarinic medication could be prescribed. Participants also received recommendations
for fluid intake and managing common drug side-effects (dry mouth and constipation).

Combination therapy included drug and behavioral training. The behavioral intervention was
provided by a nurse practitioner, nurse specialist, and/or physical therapist and included
teaching pelvic floor muscle control and exercises (using vaginal palpation); behavioral
strategies to diminish urgency, suppress bladder contractions, and prevent both stress and
urge incontinence; [17] delayed voiding to increase voiding intervals for those who voided
>8 times per day; and individualized fluid management for those with excessive urine output
(> 2100 ml per day). After 10 weeks of active intervention, drug therapy was discontinued
and women were provided with a maintenance exercise program and advised to continue
their behavioral program to sustain their clinical improvements.

Measurements
Participants were assessed at baseline, the end of Stage 1 (10 weeks), and at the end of Stage
2 (6 months post treatment discontinuation, 8 months post randomization). At the end of
active treatment (Stage 1), outcome was defined as a success if the patient achieved a 70%
or greater reduction in the frequency of incontinent episodes as recorded in bladder diaries.
The criterion of 70% reduction in incontinence episodes was based on data indicating that
this was a critical threshold for patient satisfaction.[18]

At the end of Stage 2, outcome was “successful discontinuation of drug,” defined as not
taking drug or receiving any other therapy for urge incontinence and a 70% or greater
reduction in frequency of incontinence episodes on bladder diary compared to baseline.

In addition to the bladder diary, severity of symptom distress and bother were measured
using the Urogenital Distress Inventory (UDI) [19] and the Overactive Bladder
Questionnaire (OAB-q). [20] Condition-specific impact of incontinence was assessed using
the Incontinence Impact Questionnaire (IIQ), [19] and impact on quality-of-life was
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measured using the Short-Form Health Survey (SF-12) and Health Utility Index (HUI-2).
[21]

Statistical Analysis
Several variables were selected for analysis as potential predictors of treatment outcome,
including: demographic characteristics (age, race/ethnic group, education level, income);
severity of incontinence (MESA score, number of incontinence episodes on bladder diary,
IIQ score, OAB-q score, duration of incontinence); prior treatment/surgery for incontinence;
self-assessment of overall health (excellent to poor); fluid intake; current estrogen use;
diabetes; presence of fecal incontinence; body mass index (BMI); POP-Q measures; baseline
pelvic floor muscle strength; SF-12 score; and HUI-2 score.

Analyses were conducted separately for each outcome: successful initial treatment (10
weeks) and successful drug withdrawal (6 months after treatment discontinuation). All
potential predictors were each explored separately using logistic regression to determine
their relationship to treatment outcome. Treatment group (drug alone or combined drug +
behavior) was included in all of these individual models whether statistically significant or
not. For the analysis of the 6-month outcomes, outcome at 10 weeks was also added,
whether significant or not, in every logistic regression model that includes each predictor
separately. All analyses were carried out using the personal computer version of SAS
statistical software (SAS Institute, Inc, Cary, NC. Version 9.1). Statistical significance was
defined by a p-value < 0.05.

Results
A total of 307 women were randomized to either drug therapy alone (n=153) or combination
therapy (n=154). Subjects had a mean age of 56.9±13.9 (range, 21 to 87). Other baseline
demographic and clinical characteristics, overall and by group are presented in Table 1.
There were no differences between groups on any of the patient characteristics except
occupational scores and household income. Success/failure outcome data was available on
269 subjects at 10 weeks and 237 subjects at 6 months post treatment discontinuation. As
previously reported, [12] there was no difference in treatment success between the cohorts at
10 weeks (69%, combined treatment versus 58%, drug only, p=0.06) post randomization and
6 months (41%, both groups, p=0.75) post discontinuation of therapy. Treatment group was
controlled for in subsequent analyses.

Logistic regression analysis of success at 10 weeks, controlling for whether the patient had
behavioral therapy or not is presented in Table 2. The only variable significantly associated
with the 10-week outcome was age. Older women were less likely to have a successful
outcome at 10 weeks as compared to younger women (OR for each increase in 10 years of
age 0.8, 95% CI 0.66, 0.96; p=0.02). At 6 months, controlling for treatment group and
success at 10 weeks, POP-Q point Aa was the only variable significantly associated with
success, where increasing positiveness of point Aa is associated with treatment success (OR
1.33, 95% CI 1.03, 1.7, P=0.03) (Table 3).

Discussion
Younger women in this study were more likely to have a successful short-term outcome of
drug therapy alone or combined with behavioral treatment for UUI. Women with poorer
anterior wall support (POP-Q point Aa) were more likely to successfully discontinue
medication and sustain treatment benefit. No other variables were identified that were
associated with outcomes of active treatment or successful treatment discontinuation.
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As is the case with many medical conditions, the finding that younger women are more
likely to experience good outcomes is probably based on better underlying physiology. For
example, Kenton et al reported that urethral sensation increases with age. [22] It is
biologically plausible that this finding, coupled with the increased urethral afferent activity
as described by Shafik et al [23] could lead to increased urethrovesical reflex which could be
manifested in increased detrusor overactivity incontinence and urge incontinence in the
older woman. Other changes in the lower urinary tract may disadvantage the mechanism of
action of the drug itself, such that antimuscarinics would be less effective in the aging
detrusor. For example, Yoshida et al reported that as the human detrusor ages, it becomes
less sensitive to acetylcholine, but more sensitive to purinergic signaling in a linear fashion.
[24]

Our finding that poorer vaginal support may predict successful outcomes 6 months after
treatment discontinuation was unexpected. Previously, the existence of prolapse has been
associated with irritative bladder symptoms, including UUI. Also, several studies have
documented that prolapse repair to restore anterior vaginal support results in improved UUI
symptoms. [25-28] It is possible that, in our study, participants with more prolapse had less
chance of urine in the proximal urethra during physical activity than those with better
supported anterior vaginal walls, due to a “kinking effect.” Less urine in the urethra could
translate into decreased UUI symptoms, based on the theory that fluid loss through the
urethra may trigger a urethrovesical reflex or detrusor overactivity. [29] Theoretically,
because prolapse has also been associated with less stress urinary incontinence [30], the
finding that poorer anterior vaginal support was associated with successful outcomes could
be due to greater reduction in stress urinary incontinence episodes, specifically leading to
greater overall reduction in total number of incontinence episodes on bladder diary.
However, when we examined the association between point Aa and the stress index of the
MESA questionnaire, there was no direct association.

Given the safety and satisfaction associated with non-surgical therapies for UUI, and the
lack of strong predictors for treatment success, we recommend that these forms of therapy
be considered as first line treatments women with UUI. While age and anterior wall support
have some predictive value, these findings are not of sufficient strength to justify
withholding conservative therapies. However, they might be used to promote realistic
expectations when counseling patients with UUI.

Acknowledgments
Supported by cooperative agreements from the National Institute of Diabetes and Digestive and Kidney Diseases,
U01 DK58225, U01 DK58229, U01 DK58234, U01 DK58231, U01 DK60379, U01 DK60380, U01 DK60393,
U01 DK60395, U01 DK60397, and 60401. Supported was also provided by the National Institute of Child Health
and Human Development and Office of Research in Women's Health, NIH.

This trial is registered at Clinicaltrials.gov NCT00064662.

Appendix A: Urinary Incontinence Treatment Network Members

Steering Committee
William Steers, MD, Chair (University of Virginia Charlottesville, VA); Ananias Diokno,
MD, Veronica Mallett, MD (William Beaumont Hospital, Royal Oak, MI and Oakwood
Hospital, Dearborn MI; U01 DK58231); Linda Brubaker, MD, MaryPat FitzGerald, MD,
(Loyola University Medical Center, Maywood, IL; U01 DK60379); Holly E. Richter, PhD,
MD, L. Keith Lloyd, MD, (University of Alabama, Birmingham, AL; U01 DK60380);
Michael Albo, MD, Charles Nager, MD, (University of California, San Diego, CA; U01

Richter et al. Page 5

Int Urogynecol J Pelvic Floor Dysfunct. Author manuscript; available in PMC 2012 June 28.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



DK60401); Toby C. Chai, MD, Harry W. Johnson, MD, (University of Maryland,
Baltimore, MD; U01 DK60397); Halina M. Zyczynski, MD, Wendy Leng, MD (University
of Pittsburgh, Pittsburgh, PA; U01 DK 58225); Philippe Zimmern, MD, Gary Lemack, MD
(University of Texas Southwestern, Dallas, TX; U01 DK60395); Stephen Kraus, MD,
Thomas Rozanski, MD (University of Texas Health Sciences Center, San Antonio, TX; U01
DK58234); Peggy Norton, MD, David Lesser, MD; (University of Utah, Salt Lake City, UT;
U01 DK60393); Sharon Tennstedt, PhD, Anne Stoddard, ScD (New England Research
Institutes, Watertown, MA; U01 DK58229); Debuene Chang, MD, John W. Kusek, PhD,
Leroy M. Nyberg, MD, PhD (National Institute of Diabetes & Digestive & Kidney
Diseases); Anne M. Weber, MD (National Institute of Child Health and Human
Development).

Co-Investigators
Rowell S. Ashford II, MD; Jan Baker, APRN; Diane Borello-France, PT, PhD; Kathryn L.
Burgio, PhD; Seine Chiang, MD; Ash Dabbous, MD; Patricia S. Goode, MD; Lee N.
Hammontree, MD; Kimberly Kenton, MD; Salil Khandwala, MD; Karl Luber, MD; Emily
Lukacz, MD; Shawn Menefee, MD; Pamela Moalli, MD; Kenneth Peters, MD; Elizabeth
Sagan, MD; Joseph Schaffer, MD; Amanda Simsiman, MD; Larry Sirls, MD; Robert Starr,
MD; R. Edward Varner, MD.

Study Coordinators
Rosemary Bradt, RNC; Karen Debes, RN; Rosanna Dinh, RN, CCRC; Judy Gruss, RN;
Lynn Hall, RN, MSN, CURN; Alice Howell, RN, BSN, CCRC; Kathy Jesse, RN; D. Lynn
Kalinoski, PhD; Kathryn Koches, RN; Barbara Leemon, RN; Karen Mislanovich, RN;
Shelly O'Meara, RN; Janese Parent, RN; Norma Pope, RN; Caren Prather, RN; Terry
Rogers, RN; Sylvia Sluder, CCRP; Mary Tulke, RN.

Biostatistical Coordinating Center
Kimberly J. Dandreo, MSc; Corinne J. Leifer, BA; Susan M. McDermott, MPH, GNP; Anne
Stoddard, ScD (Co-PI); Sharon Tennstedt, PhD (PI); Liane Tinsley, MPH; Lisa Wruck,
ScD; Yan Xu, MS.

Data Safety and Monitoring Board
Elizabeth A.Gormley MD (Chair), Dartmouth-Hitchcock Medical Center, Lebanon NH;
Paul Abrams MD, Bristol Urological Institute, Bristol UK; Diedre Bland MD, Blue Ridge
Medical Associates, Winston Salem NC; J. Quentin Clemens MD, Northwestern University
Medical School, Chicago IL; John Connett PhD, University of Minnesota, Minneapolis MN;
William Henderson PhD, University of Colorado, Aurora CO; Dee Fenner MD, University
of Michigan, Ann Arbor MI; Sheryl Kelsey PhD, University of Pittsburgh, Pittsburgh PA;
Deborah Myers MD, Brown University School of Medicine, Providence RI; Jacek Mostwin
MD, Johns Hopkins Hospital, Baltimore MD; Bassem Wadie MBBCh, MSc, MD, Mansoura
Urology and Nephrology Center, Mansoura, Egypt.

References
1. Burgio KL, Whitehead WE, Engel BT. Urinary incontinence in the elderly: Bladder-sphincter

biofeedback and toileting skills training. Ann Intern Med. 1985; 104:507–515. [PubMed: 2931042]

2. Fantl JA, Wyman JF, McClish DK, Harkins SW, Elswick RK, Taylor JR, et al. Efficacy of bladder
training in older women with urinary incontinence. JAMA. 1991; 265:609–613. [PubMed:
1987410]

Richter et al. Page 6

Int Urogynecol J Pelvic Floor Dysfunct. Author manuscript; available in PMC 2012 June 28.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



3. McDowell BJ, Burgio KL, Dombrowski M, Locher JL, Rodriguez E. Interdisciplinary approach to
the assessment and behavioral treatment of urinary incontinence in geriatric outpatients. J Am
Geriatr Soc. 1992; 40:370–374. [PubMed: 1556364]

4. Burgio KL, Goode PS, Locher JL, Richter HE, Roth DL, Wright KC, et al. Predictors of Outcome in
the Behavioral Treatment of Urinary Incontinence in Women. Obstet Gynecol. 2003; 102:940–947.
[PubMed: 14672467]

5. Cammu H, Van Nylen M. Pelvic floor muscle exercises: 5 years later. Urology. 1995; 45:113–118.
[PubMed: 7817462]

6. Wyman JF, Fantl JA, McClish DK, Bump RC. Comparative efficacy of behavioral interventions in
the management of female urinary incontinence. The Continence Program for Women Research
Group. Am J Obstet Gynecol. 1998; 179:999–1007. [PubMed: 9790388]

7. Subak LL, Quesenberry CP, Posner SF, Cattolica E, Soghikian K. The effect of behavioral therapy
on urinary incontinence: a randomized controlled trial. Obstet Gynecol. 2002; 100:72–78. [PubMed:
12100806]

8. Michel MC, Schneider T, Krege S, Goepel M. Does gender or age affect the efficacy and safety of
tolterodine? J Urol. 2002; 168:1027–1031. [PubMed: 12187215]

9. Zinner NR, Mattiasson A, Stanton SL. Efficacy, safety and tolerability of extended-release once-
daily tolterodine treatment for overactive bladder in older versus young patients. J Am Geriatr Soc.
2002; 50:799–807. [PubMed: 12028164]

10. Karram MM, Partoll L, Rahe J. Efficacy of Nonsurgical Therapy for Urinary Incontinence. J
Reprod Med. 1996; 40:215–219. [PubMed: 8728070]

11. Weinberger MW, Goodman BM, Carnes M. Long-Term Efficacy of Nonsurgical Urinary
Incontinence Treatment in Elderly Women. J Geront A. 1999; 54(3):M117–M121.

12. Burgio KL, Kraus SR, Menefee S, Borello-France D, Corton M, Johnson HW, et al. Behavioral
Therapy to Enable Women with Urge Incontinence to Discontinue Drug Treatment. Ann Internal
Med. 2008; 149:161–169. [PubMed: 18678843]

13. Urinary Incontinence Treatment Network (UITN). Design of the Behavior Enhances Drug
Reduction of Incontinence (BE-DRI) Study. Contemp Clin Trials. 2007; 28:48–58. [PubMed:
16919506]

14. Herzog AR, Diokno AC, Brown MB, Normolle DP, Brock BM. Two-year incidence, remission
and change patterns of urinary incontinence in Noninstitutionalized older adults. J Gerontol. 1990;
45:M67–M74. [PubMed: 2313045]

15. Brink CA, Wells TJ, Sampselle CM, Taille ER, Mayer R. A digital test for pelvic muscle strength
in women with urinary incontinence. Nurs Res. 1994; 43:352–356. [PubMed: 7971299]

16. Bump RC, Mattiasson A, Bo K, et al. The standardization of terminology of female pelvic organ
prolapse and pelvic floor dysfunction. Am J Obstet Gynecol. 1996; 175:10–17. [PubMed:
8694033]

17. Burgio KL, Locher JL, Goode PS, Hardin JM, McDowell BJ, Dombrowski M, et al. Behavioral vs
drug treatment for urge urinary incontinence in older women: a randomized controlled trial.
JAMA. 1998; 280:1995–2000. [PubMed: 9863850]

18. Burgio KL, Goode PS, Richter HE, Locher JL, Roth DL. Global ratings of patient satisfaction and
perceptions of improvement with treatment for urinary incontinence: validation of three global
patient ratings. Neurolurol Urodyn. 2006; 25:411–417.

19. Shumaker SA, Wyman JF, Uebersax JS, McClish D, Fantl JA. Health-related quality of life
measures for women with urinary incontinence: the Incontinence Impact Questionnaire and the
Urogenital Distress Inventory. Continence Program in Women (CPW) Research Group. Qual Life
Res. 1994; 3:291–306. [PubMed: 7841963]

20. Coyne, KA. Report for Pharmacia Corporation. Bethesda, MD: MEDTAP International, MEDTAP
International; 2002. Summary of the Validation of the QAB-q: A Disease-Specific Overactive
Bladder Questionnaire.

21. Ware J Jr, Kosinski M, Keller SD. A 12-Item Short-Form Health Survey: construction of scale, and
preliminary tests of reliability and validity. Med Care. 1996; 34:220–33. [PubMed: 8628042]

22. Kenton K, Lowenstein L, Simmons J, Brubaker L. Aging and Overactive Bladder May Be
Associated with Loss of Urethral Sensation in Women. Neurourol Urodynam. 2007; 26:981–984.

Richter et al. Page 7

Int Urogynecol J Pelvic Floor Dysfunct. Author manuscript; available in PMC 2012 June 28.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



23. Shafik A, Shafik IA, El Sibai O, Shafik AA. Effect of urethral stimulation on vesical contractile
activity. Am J Med Sci. 2007; 334:240–243. [PubMed: 18030178]

24. Yoshida M, Miyamae K, Iwashita H, Otani M, Inadome A. Management of detrusor dysfunction in
the elderly: changes in acetylcholine and adenosine triphosphate release during aging. Urology.
2004; 63:17–23. [PubMed: 15013648]

25. Digesu GA, Salvatore S, Chaliha C, Athanasiou S, Milani R, Khullar V. Do overactive bladder
symptoms improve after repair of anterior vaginal wall prolapse? Int Urogynecol J Pelvic Floor
Dysfunct. 2007; 18:1439–1443. [PubMed: 17429557]

26. Foster RT Sr, Barber MD, Parasio MF, Walters MD, Weidner AC, Amundsen CL. A prospective
assessment of overactive bladder symptoms in a cohort of elderly women who underwent
transvaginal surgery for advanced pelvic organ prolapse. Am J Obstet Gynecol. 2007; 197:82.e1–
4. [PubMed: 17618768]

27. Burgio KL, Nygaard IE, Richter HE, Brubaker L, Gutman RE, Leng W, et al. Bladder Symptoms
One Year after Abdominal Sacrocolpopexy with and without Burch Colposuspension in women
without Preoperative Stress Incontinence. Am J Obstet Gynecol. 2007; 194:647–649. [PubMed:
18060965]

28. Brubaker L, Nygaard I, Richter HE, Visco A, Weber AM, Cundiff GW, et al. Two-year Outcomes
Following Sacrocolpopexy with and without Burch to Prevent Stress Urinary Incontinence. Obstet
Gynecol. 2008; 112:49–55. [PubMed: 18591307]

29. Jung SY, Fraser MO, Ozawa H, Yokoyama O, Yoshiyama M, De Groat WC, et al. Urethral
afferent nerve activity affects the micturition reflex; implication for the relationship between stress
incontinence and detrusor instability. J Urol. 1999; 162:204–212. [PubMed: 10379788]

30. Burrows LJ, Meyn LA, Walters MD, Weber AM. Pelvic symptoms in women with pelvic organ
prolapse. Obstet Gynecol. 2004; 104:982–988. [PubMed: 15516388]

Richter et al. Page 8

Int Urogynecol J Pelvic Floor Dysfunct. Author manuscript; available in PMC 2012 June 28.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Richter et al. Page 9

Table 1
Baseline Characteristics by Treatment Group

Overall
(n=307)

Drug Alone
(n=153)

Drug Plus Behavior
(n=154)

Demographic Characteristics

 Age - Mean (SD) 56.9 (13.9) 58 (13.5) 55.8 (14.2)

 Race/ethnic group - N (%)

  Hispanic 30 (10) 17 (11) 13 (8)

  Non-Hispanic White 190 (62) 85 (56) 105 (69)

  Non-Hispanic Black 57 (19) 35 (23) 22 (14)

  Non-Hispanic other 28 (9) 15 (10) 13 (8)

 Education level - N (%)

  <= High school 71 (23) 31 (20) 40 (26)

  >High school 236 (77) 122 (80) 114 (74)

 Income - N (%)

  <$20,000 70 (25) 38 (27) 32 (23)

  $20,000-49,999 104 (37) 38 (27) 66 (46)

  $50,000-79,999 59 (21) 38 (27) 21 (15)

  $80,000+ 51 (18) 28 (20) 23 (16)

 Occupational Score - Mean (SD) 60.7 (24) 64 (24.3) 57.5 (23.3)

Baseline Incontinence Characteristics

 MESA stress score - Mean (SD) 10.6 (6.2) 10.3 (6) 11 (6.3)

 MESA urge score - Mean (SD) 11.1 (3.4) 10.8 (3.2) 11.3 (3.5)

 Number of Incontinence Episodes per week on Bladder Diary at Baseline -Mean
(SD) 3.7 (2.4) 3.7 (2.4) 3.7 (2.5)

 IIQ scores - Mean (SD) 153.6 (99.5) 153 (99.9) 154.2 (99.4)

 OAB-q score - Mean (SD) 61.7 (24.1) 61.5 (24.3) 62 (24)

 Duration of Incontinence - Mean (SD) 9.5 (9.9) 9.1 (10.3) 9.8 (9.5)

 Prior treatment/surgery for incontinence - N (%)

  Yes 123 (40) 57 (37) 66 (43)

  No 184 (60) 96 (63) 88 (57)

Medical History and Physical

 Self assessment of overall health (question B1) - N (%)

  Excellent 37 (12) 17 (11) 20 (13)

  Very good 104 (34) 52 (34) 52 (34)

  Good 108 (35) 53 (35) 55 (36)

  Faira 50 (16) 27 (18) 23 (15)

  Poora 7 (2) 3 (2) 4 (3)

 Fluid Intake (oz) - Mean (SD) 65.6 (28.2) 67.3 (27.9) 64 (28.5)

 Current estrogen use - N (%)
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Overall
(n=307)

Drug Alone
(n=153)

Drug Plus Behavior
(n=154)

  Post-menopausal on HRT 54 (18) 27 (19) 27 (17)

  Post-menopausal not on HRT 151 (49) 79 (51) 72 (47)

  Pre-menopausal 102 (33) 47 (31) 55 (36)

 Diabetes - N (%)

  Yes 39 (13) 20 (13) 19 (12)

  No 268 (87) 133 (87) 135 (83)

 Body mass index - Mean (SD) 32.7 (8.6) 32.3 (7.6) 33.2 (9.5)

 POP-Q - N (%)

  0/I 193 (63) 93 (61) 100 (65)

  II 103 (34) 52 (34) 51 (33)

  III/IV 10 (3) 8 (5) 2 (1)

POPQ_AA - Mean (SD) -1.9 (1.1) -1.8 (1.1) -2.0 (1.0)

POPQ_BA - Mean (SD) -1.9 (1.1) -1.8 (1.2) -2.0 (1.0)

POPQ_Bp - Mean (SD) -2.2 (1.0) -2.2 (1.1) -2.2(1.0)

POPQ_C – Mean (SD) -7.0 (3.0) -6.7 (3.4) -7.2 (2.5)

Pelvic floor muscle strength (Brink's score) - Mean (SD) 8.9 (1.7) 8.9 (1.7) 8.9 (1.7)

Fecal Incontinence

  Yes 56 (18) 30 (20) 26 (17)

  No 251 (82) 123 (80) 128 (83)

SF-12

 PCS12 - Mean (SD) 45 (11.3) 44.5 (11.6) 45.5 (11.1)

 MCS12 – Mean (SD) 48.3 (10.6) 48.9 (10.4) 47.7 (10.8)

HUI2 - Overall - Mean (SD) 0.8 (0.2) 0.8 (0.1) 0.8 (0.2)

a
The “fair” and “poor” groups were combined for analysis due to the small sample size in the “poor” group.
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Table 2
Association of potential predictors with initial success at 10 weeks controlling for
treatment group

Failure
(N=94)

Success
(N=175)

P-value *

Demographic Characteristics

Age - Mean (SD) 60.2 (13.3) 55.9 (13.8) 0.02

Ethnicity - % 0.67

 Hispanic 8.5 8.6

 Non-Hispanic Whites 67.0 61.5

 Non-Hispanic Blacks 16.0 20.1

 Other 8.5 9.8

Education - % 0.40

 0:<=HS/GED 20.2 25.7

 1:>HS 79.8 74.3

Household Income - % 0.86

 1: <$20,000 24.7 23.9

 2: $20,000-$49,999 36.5 35.0

 3: $50,000-$79,999 23.5 22.1

 4: >=$80,000 15.3 19.0

Occupational Score - Mean (SD) 61 (24.4) 61.8 (23.5) 0.61

Baseline Incontinence Characteristics

Mesa Urge Score - Mean (SD) 10.9 (3.3) 11.3 (3.5) 0.38

Mesa Stress Score - Mean (SD) 11.2 (6) 10.7 (6.1) 0.46

Number of Incontinence Episodes per week on Bladder Diary - Mean (SD) 3.5 (2.1) 3.8 (2.5) 0.27

IIQ scores - Mean (SD) 152.1 (90.4) 150.4 (102.3) 0.89

OAB-q score - Mean (SD) 62.3 (22.2) 62.2 (24.4) 0.97

Duration of Incontinence - Mean (SD) 9.6 (8.9) 9.9 (11) 0.83

Prior Treatment/Surgery for Incontinence - % 0.32

 Yes 36.2 43.4

 No 63.8 56.6

Medical History and Physical Exam

Self assessment of Overall Health -% 0.36

 1: Excellent 9.6 12.6

 2: Very Good 36.1 34.8

 3: Good 29.8 36.6

 4: Fair 21.3 14.3

 5: Poor 3.2 1.7

Fluid Intake - Mean (SD) 62.9 (24.5) 66.5 (29) 0.24

Current Estrogen Use - % 0.18
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Failure
(N=94)

Success
(N=175)

P-value *

 Post-menopausal on HRT 17.0 17.1

 Post-menopausal not on HRT 56.4 45.1

 Pre-menopausal 26.6 37.7

Diabetes - % 0.43

 Yes 14.9 11.4

 No 85.1 88.6

Body Mass Index - Mean (SD) 32.9 (7.1) 32.9 (9.1) 0.96

POP-Q scores (Stage) - % 0.99

 Stage 0/I 61.7 60.9

 Stage II 35.1 36.2

 Stage III/IV 3.2 2.9

POPQ_AA - - Mean (SD) -1.9 (1.1) -1.9 (1.1) 0.79

POPQ_BA - - Mean (SD) -1.8 (1.2) -1.9 (1.1) 0.59

POPQ_Bp - - Mean (SD) -2.2 (1) -2.1 (1.1) 0.27

POPQ_C - - Mean (SD) -6.7 (3) -7.1 (2.8) 0.32

Pelvic floor muscle strength (Brinks) 8.7 (1.8) 8.9 (1.7) 0.31

Fecal Incontinence - % 0.53

 Yes 18.1 21.1

 No 81.9 78.9

SF-12

 PCS12 - Mean (SD) 44.4 (12.5) 45.1 (10.7) 0.72

 MCS12 - Mean (SD) 49.2 (9.7) 48.3 (10.8) 0.55

HUI2 Overall - Mean (SD) 0.8 (0.1) 0.8 (0.2) 0.62

Note: P-values are from logistic regression models including each covariate separately controlling for treatment group

Int Urogynecol J Pelvic Floor Dysfunct. Author manuscript; available in PMC 2012 June 28.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Richter et al. Page 13

Table 3
Odds ratios (ORs) with 95% confidence intervals and p-values predicting the probability
of “success” at 6 months after discontinuation of active treatment

OR (95% CI) p-value

Demographic characteristics

Age (per 10 years) 0.85 (0.7, 1.04) 0.12

Ethnicity 0.95

 Non-Hispanic Whites Reference

 Non-Hispanic Blacks 1.06 (0.5, 2.25)

 Hispanic 0.74 (0.26, 2.1)

 Other 0.95 (0.32, 2.8)

Education 0.83

 0:<=HS/GED Reference

 1:>HS 1.07 (0.56, 2.06)

Household Income 0.74

 1: <$20,000 Reference

 2: $20,000-$49,999 1.1 (0.52, 2.33)

 3: $50,000-$79,999 0.71 (0.29, 1.77)

 4: >=$80,000 1.17 (0.48, 2.87)

Occupational Score (per 10 units) 1.01 (0.9, 1.14) 0.84

Baseline Incontinence Characteristics

Mesa Urge Score 1.02 (0.94, 1.11) 0.56

Mesa Stress Score 1.01 (0.97, 1.06) 0.61

Number of Incontinence Episodes on Bladder Diary 0.98 (0.87, 1.1) 0.72

IIQ scores (per 10 units) 0.997 (0.97, 1.03) 0.85

OAB-q score 1.002 (0.99, 1.01) 0.77

Duration of Incontinence 0.999 (0.97, 1.03) 0.92

Prior Treatment/Surgery for Incontinence (%) 0.16

 Yes 0.66 (0.37, 1.17)

 No Reference

Medical History and Physical

Self assessment of Overall Health 0.08

 1: Excellent 0.49 (0.14, 1.63)

 2: Very Good 1.74 (0.78, 3.92)

 3: Good 0.96 (0.42, 2.23)

 4: Fair/poor Reference

Fluid Intake 0.99 (0.98, 1) 0.17

Current Estrogen Use 0.13

1: Post-menopausal on HRT 1.53 (0.68, 3.46)

2: Post-menopausal not on HRT 0.7 (0.37, 1.32)
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OR (95% CI) p-value

3: Pre-menopausal Reference

Diabetes (%) 0.33

 Yes 0.63 (0.25, 1.59)

 No Reference

Body Mass Index 0.99 (0.96, 1.02) 0.51

POP-Q scores (Stage) 0.57

 Stage 0/I 3.24 (0.36, 28.87)

 Stage II 3.23 (0.36, 29.36)

 Stage III/IV Reference

POPQ _AA 1.33 (1.03, 1.7) 0.03

POPQ BA 1.25 (0.99, 1.59) 0.06

POPQ_Bp 0.95 (0.73, 1.24) 0.73

POPQ C 0.98 (0.88, 1.08) 0.64

Pelvic floor muscle strength (Brinks) 0.97 (0.82, 1.15) 0.73

Fecal Incontinence

 Yes 0.79 (0.39, 1.59) 0.50

 No Reference

SF-12

 PCS12 1.02 (0.99, 1.04) 0.18

 MCS12 0.99 (0.96, 1.02) 0.48

HUI2 Overall 2.9 (0.4, 21.24) 0.30

Note: * P-values, OR's and 95% CI's are from logistic regression models including each covariate separately controlling for treatment group and
treatment outcome at 10 week
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