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Abstract
Purpose—We reviewed the epidemiological literature on the association of obesity and urinary
incontinence, and summarized clinical trial data on the effect of weight loss on urinary incontinence.

Materials and Methods—We systematically searched for published community based prevalence
studies with bivariate or multivariate analysis of the association of urinary incontinence and
overweight/obesity in women. Case series and randomized controlled trials of the effect of surgical,
behavioral and pharmacological weight loss on urinary incontinence are summarized.

Results—Epidemiological studies showed that obesity is a strong independent risk factor for
prevalent and incident urinary incontinence. There was a clear dose-response effect of weight on
urinary incontinence with each 5-unit increase in body mass index associated with about a 20% to
70% increase in the urinary incontinence risk, and the maximum effect of weight rarely exceeded an
OR of greater than 4 to 5 on well controlled analyses. The odds of incident urinary incontinence
during 5 to 10 years increased by approximately 30% to 60% for each 5-unit increase in body mass
index. There may be a stronger association of increasing weight with prevalent and incident stress
incontinence, including mixed incontinence, than with urge incontinence and overactive bladder
syndrome. Weight loss studies indicated that surgical and nonsurgical weight loss led to significant
improvements in urinary incontinence symptoms.

Conclusions—Epidemiological studies document overweight and obesity as important risk factors
for urinary incontinence. Weight loss by surgical and more conservative approaches is effective to
decrease urinary incontinence symptoms and should be strongly considered a first line treatment in
this patient population.
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Obesity and UI are common, costly disorders. More than 50% of American women are
overweight (BMI 25 to 29.9 kg/m2) or obese (BMI 30 kg/m2 or greater) and the prevalence of
obesity is increasing almost 6% per year.1 Obesity directly contributes to more than 300,000
deaths per year, accounts for expenditures of more than $100 billion per year, is associated
with medical co-morbidities such as heart disease, hypertension, diabetes, cancer and
depression, and adversely affects quality of life.1,2 Urinary incontinence affects almost 50%
of middle-aged and older women,3–5 is associated with a profound adverse effect on quality
of life5–7 and accounts for more than $30 billion in annual direct costs in the United States.8
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Methods
We systematically searched for published community based prevalence studies with bivariate
or multivariate analysis of the association of UI and overweight/obesity in women. Prospective
case series, longitudinal studies and randomized, controlled trials of the effect of surgical,
behavioral and pharmacological weight loss on UI are summarized. Methods were similar to
those described completely in a recent systematic literature review.9 Systematic searches were
done using MEDLINE® (1966 and thereafter), the Cochrane Central Register of Controlled
Trials, the Cochrane Database of Systematic Reviews and the Database of Abstracts of Reviews
of Effects. Searches were updated, thereby including evidence published and included in the
databases up to June 2009.

Results
Epidemiological Evidence for Obesity as UI Risk Factor

Cross-sectional epidemiological studies showed that obesity is a strong risk factor for urinary
incontinence. A recent systematic literature review including population based UI prevalence
studies with bivariate or multivariate analysis examined the association between UI and
overweight/obesity in women.9 While the definition of UI varies from ever to occurring within
a defined period, data from a large number of studies indicated that UI in women is associated
with higher BMI and weight.10–26 Most series were similar to the Norwegian Epidemiology
of Incontinence in the County of Nord-Trøndelag study of almost 28,000 women, in which a
clear dose-response effect of weight on UI prevalence was found (see figure).9,12 The
maximum effect of weight on incontinence rarely exceeded an OR of 4 to 5 on well controlled
analyses. In most studies a stronger association was observed between increasing weight and
stress predominant incontinence, including mixed incontinence, than for urge predominant
incontinence and overactive bladder syndrome.11,12,19,24,28 Each 5-unit increase in BMI was
associated with about a 20% to 70% increase in the risk of daily incontinence.10,11,13,14,19,
22,23 In 1 study obesity had the largest attributable risk for daily incontinence compared to
other risk factors.10 In obese women with a BMI of greater than 40 kg/m2 who were planning
weight reduction surgery the prevalence of incontinence was 60% to 70%28–30 with a
prevalence of 28% for pure stress type, 4% for pure urge type and 32% for mixed type.28

Obesity and incident UI—In population based, longitudinal cohort studies overweight and
obesity were associated with new onset UI or incident UI, providing documentation for a
temporal relationship between a possible cause and an outcome. In 5 to 10 years of followup
the odds of incident UI increased by approximately 7% to 12% for each 1 kg/m2 unit increase
in BMI.31,32 This association was strongest for stress and mixed incontinence, and somewhat
weaker for urge incontinence and overactive bladder syndrome. While UI remission occurred,
this was usually not analyzed in UI incidence studies.

In a study of 6,424 women with overweight and obesity in the United Kingdom multivariate
analysis revealed significantly increased risks associated with BMI for the onset of stress
incontinence (OR 1.4 and 2.3) and overactive bladder (OR 1.3 and 1.2, respectively).33,34 Only
the stress incontinence trend attained statistical significance. In a 5-year annual followup of
3,301 women 42 to 52 years old the incidence of incontinence was 56% for an annual 11%
incidence per year.31 Multivariate analysis showed that BMI per unit increase was associated
with any (OR 1.05), frequent (OR 1.12), stress (OR 1.06), urge (OR 1.03) and mixed (OR 1.09)
UI (all p <0.05). In the American Nurses' Health Study II in 35,754 women increasingly higher
BMI was associated with higher odds of incident UI.32 When comparing women with a BMI
of 35 kg/m2 or greater to lean women with a BMI of 21 to 22.9 kg/m2, the OR was 2.11 (95%
CI 1.84–2.42) for at least monthly UI, 3.85 (95% CI 3.05–4.85) for at least weekly UI and 5.52
(95% CI 3.72–8.18) for severe UI.
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The odds of incident UI also increased with increasing adult weight gain.32 Compared with
women who maintained their weight within 2 kg, the OR for at least weekly incontinence was
1.44 (95% CI 1.05–1.97) in women who gained 5.1 to 10 kg and 4.04 (95% CI 2.93–5.56) in
women who gained more than 30 kg since early adulthood (p for trend <0.001). Compared to
women with a BMI of 21 to 22.9 kg/m2 women with a BMI of 35 kg/m2 or greater had an OR
of 3.42 (95% CI 2.48–4.72) for stress incontinence, 6.10 (95% CI 3.11–11.98) for urge
incontinence and 5.60 (95% CI 3.17–9.88) for mixed incontinence. In a longitudinal study of
1,201 British women high BMI at ages 20 to 36 years was associated with stress UI and severe
UI in middle age.26 Longstanding overweight was more important than becoming overweight/
obese after age 43 years (OR 1.85, 95% CI 0.97–3.51).

Body fat distribution and UI—Little is known about the association of UI and fat
distribution, for example abdominal adiposity estimated by waist circumference or the waist-
to-hip ratio. On multivariable analysis including BMI an increasing waist-to-hip ratio was an
independent risk factor for stress incontinence (OR 1.18 per 0.1 unit) but not for urge and mixed
incontinence.11 In a cohort of Korean women compared with women in the lowest quartile of
waist circumference the OR for stress incontinence increased significantly in a dose dependent
relationship in the next quartiles after adjusting for BMI (OR 1.79, 3.50 and 6.07, respectively).
18 In women in the Nurses' Health Study there were highly significant trends toward an
increasing risk of incontinence with increasing BMI and waist circumference.35 When BMI
and waist circumference were included in models simultaneously, BMI was associated with
urge and mixed incontinence but not with stress incontinence. Waist circumference was
associated only with stress incontinence. In the Norwegian Epidemiology of Incontinence in
the County of Nord-Trøndelag study of 6,876 incontinent Norwegian women multivariate
analysis adjusting for age, parity and BMI showed a statistically significant association for the
waist-to-hip ratio, and any and mixed incontinence (each OR 1.1).36 In the American Boston
Area Community Health survey each 10 cm increase in waist circumference in women was
independently associated with a higher prevalence of weekly UI (OR 1.15, 95% CI 1.01–1.31).
37 In Hispanic women the OR was 1.43 (95% CI 1.14–1.78).

Clinical Trials of Weight Loss to Treat UI
Since obesity is a potentially modifiable risk factor for urinary incontinence, weight reduction
may be an effective treatment option. A beneficial effect of weight loss on incontinence
prevalence and frequency was found in surgical and behavioral weight reduction interventions
(see table).9

Surgical weight loss—In observational studies severely obese women (greater than 45 kg
above ideal weight) with incontinence who had dramatic weight loss after bariatric surgery (45
to 50 kg) had significant improvement in UI.29,38,39 In a study of 138 women the prevalence
of stress UI decreased from 61% at baseline to 12% after weight stabilization in 2 to 5 years
(p <0.001).29 In another study of 101 women the prevalence of any incontinence decreased
from 67% at baseline to 37% at 12 months (p <0.001).28 Statistically significant changes were
also noted in urodynamic parameters, incontinence episode frequency and the need for
absorptive pads.38

Behavioral weight loss—Decreased UI episode frequency was also observed after
enrollment in behavioral weight loss programs, including low calorie liquid diet and intensive
lifestyle diet and exercise interventions.40–43 In a small prospective cohort study of overweight
and obese incontinent women enrolled in low calorie liquid diet weight reduction programs 6
of 6 achieving a weight loss of 5% or greater had at least a 50% decrease in UI frequency
compared to 1 of 4 with less than a 5% weight loss (p = 0.03).40 A randomized trial of a 3-
month low calorie liquid diet program compared to no intervention in 42 women showed
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greater weight loss in those randomized to diet intervention compared to controls (14 vs 0 kg)
and a greater decrease in weekly incontinence episode frequency from baseline (60% vs 15%,
p <0.001) with decreases in stress and urge incontinence episodes (p = 0.003 and 0.03,
respectively).41 Weight and UI decreases were maintained for 6 months.

A total of 1,957 overweight prediabetic women enrolled in the Diabetes Prevention Program
were randomized to intensive lifestyle therapy, metformin or placebo with standard lifestyle
advice.42 At 2.9 years of followup the prevalence of total weekly incontinence was lower in
women in the intensive lifestyle group than in those randomized to metformin or placebo (38%
vs 48% and 46%, respectively, p <0.001). This difference was most apparent in women with
stress incontinence (weekly stress incontinence 31% in the intensive lifestyle group vs 40%
for metformin vs 37% for placebo, p = 0.006). The weight change accounted for 35% of the
incontinence effect with the change in exercise and incident diabetes each explaining only 5%.

The first large randomized trial of the effect of weight reduction on incontinence included 338
overweight and obese women with at least 10 UI episodes per week randomized to an intensive
6-month weight loss program of diet, exercise and behavior modification (226) or a structured
education program (112).43 Each group received an instructional booklet describing standard
behavioral therapy for incontinence. After 6 months women in the intervention group achieved
a mean weight loss of 8% compared with 2% in controls (p <0.0001). The mean number of
weekly incontinence episodes decreased by 47% in the intervention group compared with 28%
in controls (p = 0.01). Compared with controls the intervention group had a greater decrease
in stress incontinence episode frequency but not in urge incontinence episodes (p = 0.02 and
0.14, respectively). Women in the weight loss group perceived greater improvement in the
frequency of UI, lower volume of urine lost, UI as less of a problem and higher satisfaction
with the change in incontinence at 6 months compared to women in the control group (p
<0.001).

Mechanism of Obesity-Incontinence Association
While to our knowledge the mechanism of the obesity-UI association is unknown, it is theorized
that excess body weight increases abdominal pressure, which in turn increases bladder pressure
and urethral mobility, leading to stress UI and also exacerbating detrusor instability and
overactive bladder.38,41 Like pregnancy, obesity may cause chronic strain, stretching and
weakening the muscles, nerves and other pelvic floor structures.

A strong association was noted between BMI, and intra-abdominal and intravesical pressure
(Pearson coefficient correlation 0.76 and 0.71, respectively).44 Also, weight loss is associated
with changes in urodynamic measures, leading to decreased incontinence. After large,
surgically induced weight loss statistically significant changes were reported in urodynamic
measures, including decreased intravesical pressure, greater bladder pressure increases with
coughing, bladder-to-urethra pressure transmission with cough and urethral axial mobility.38,
39 With a moderate loss of 13% of baseline weight significant correlations between weight
change and decreased initial intravesical pressure (Spearman r = 0.52, p = 0.01), decreased
intravesical pressure at maximum capacity (r = 0.62, p = 0.001) and increased Valsalva leak
point pressure (r = 0.57, p = 0.03) were noted.41

Conclusions
Epidemiological studies reveal that obesity is a strong, independent risk factor for prevalent
and incident UI. There is a clear dose-response effect of weight on UI with each 5-unit increase
in BMI associated with about a 20% to 70% increase in the risk of UI. The maximum effect
of weight rarely exceeds an OR of greater than 4 to 5 on well controlled analyses. The odds of
incident UI during 5 to 10 years increase by approximately 30% to 60% for each 5-unit increase
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in BMI. There may be a stronger association between increasing weight, and prevalent and
incident stress incontinence, including mixed incontinence, than for urge incontinence and
overactive bladder syndrome. However, to our knowledge the mechanism of the association
of obesity and incontinence is unknown. Additional neurophysiological and urodynamic
studies are needed to better define the obesity-UI relationship.

Weight loss studies indicate that surgical and nonsurgical weight loss lead to significant
improvements in UI symptoms. Data support that a weight loss of 5% to 10% has efficacy
similar to that of other nonsurgical UI treatments and should be strongly considered first line
therapy for incontinence. Also, moderate weight reduction is associated with extensive health
improvements.

Future Research in Obesity and Lower Urinary Tract Function
Current research shows that obesity is a strong risk factor for UI and weight loss is an effective
treatment for UI. Based on review and analysis of the available literature, we propose certain
areas of highest priority for future research. 1) In terms of UI prevention, can healthier lifestyle
choices such as weight control and physical activity prevent the onset or worsening of UI and
LUTS in women? 2) In terms of clinical trials, is weight loss intervention generalizable? What
is the effectiveness of weight loss for UI in a general population of overweight and obese
women with UI? 3) In terms of the mechanism, what are the mechanisms of how weight affects
UI and weight loss improves UI? What is the role of adipocytokines, inflammation or other
biologically active substances? 4) For ancillary studies, UI could be included in prospective
cohort studies and clinical trials of weight loss and behavioral/lifestyle interventions, and cost-
effectiveness could be included in clinical trials of weight loss. 5) For epidemiological research,
the independence and synergy of risk factors for prevalent and incident UI could be evaluated,
including BMI, body habitus, diabetes and cardiovascular risk factors. 6) For comparative
effectiveness research, what is the comparative effectiveness of standard surgical,
pharmacological and behavioral UI treatments in overweight and obese women? 7) In terms
of translation to the community, does the dual diagnosis of obesity and UI create a teachable
moment to motivate weight loss and improve long-term weight maintenance?
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Abbreviations and Acronyms

BMI body mass index

UI urinary incontinence
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1. .
BMI and UI by type, adjusted for age, parity, coughing and dyspnea.9,12 A, any UI. B, severe
UI.
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