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Purpose: We investigate the association of different measures of adiposity (waist
circumference, hip circumference, waist-to-hip ratio and body mass index) with
overactive bladder (urinary frequency and urgency), whether the association
varies by gender or age and whether it persists when models are adjusted for
other confounders.
Materials and Methods: Data were from the Boston Area Community Health
epidemiological survey, a random sample of 5,503 Boston, Massachusetts, resi-
dents 30 to 79 years old with equal representation from 3 racial/ethnic groups
(black, Hispanic and white). Statistical analysis involved nonparametric loess
models and multivariate logistic regression.
Results: We noted distinct patterns by gender for the association of various
adiposity measures with overactive bladder. Waist-to-hip ratio was not signifi-
cantly associated with overactive bladder in either gender. In women the prev-
alence of overactive bladder increased as waist (OR adjusted for other confound-
ers 1.10/10 cm increase) or hip circumference (OR 1.12/10 cm increase) or body
mass index (OR 1.03/kg/m2 increase) increased. In men the prevalence of over-
active bladder decreased as adiposity increased (OR 0.65/10 cm increase in waist
circumference, OR 0.71/10 cm increase in hip circumference and OR 0.87/kg/m2 in
body mass index) but only to a certain point (waist circumference 100 cm, hip
circumference 115 cm and body mass index 27.5 kg/m2, respectively). At that
point the prevalence of overactive bladder increased with increasing adiposity
(OR 1.19/10 cm increase in waist circumference, OR 1.16/10 cm increase in hip
circumference and OR 1.08/kg/m2 in body mass index).
Conclusions: The relationship between adiposity and overactive bladder varies
by gender.
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LOWER urinary tract symptoms, in-
cluding urinary urgency, frequency
and leakage, are common in men and
women,1,2 adversely affect individual
quality of life3 and the prevalence in-
creases with age.4 There has been
considerable interest recently in life-
style risk factors for LUTS, including

physical activity, alcohol intake and
obesity.5 The importance of excess
weight has received particular atten-
tion, given the substantial increase in
the prevalence of obesity in the
United States in the last 2 decades.6 A
number of studies have shown that
being overweight or obese increases
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the risk of LUTS associated with benign prostatic
hyperplasia in men,5 urinary incontinence in women7

and OAB.8 In addition, a recent clinical trial of life-
style modification, including weight loss, decreased
the number of incontinence episodes in overweight
and obese women.7 Although a number of measures
of adiposity are available, including waist or hip
circumference, waist-to-hip ratio and BMI, which
account for different aspects of obesity, they have
rarely been evaluated together for their association
with urological symptoms in a community based
sample.

The BACH survey examines population prevalence
and risk factors for a broad range of urological symp-
toms. This community based sample includes each
gender and is racially and ethnically diverse with ap-
proximately equal numbers of black, Hispanic and
white participants. A wide range of potential risk fac-
tors have been obtained by participant self-report and
adiposity has been directly measured by interviewers.

OAB is a common, costly condition in the United
States that adversely affects quality of life and work
productivity.9,10 The questions of interest in this study
were whether 1) there is an association between vari-
ous measures of adiposity and OAB, 2) this association
varies by age or gender, 3) there is a dose-response
effect with greater adiposity associated with higher
OAB and 4) the association is robust to adjustment by
various potential confounders.

METHODS

The BACH survey is a prospective epidemiological survey
of Boston, Massachusetts residents 30 to 79 years old at
baseline. Detailed methods of the study design were de-
scribed previously.11 A stratified 2-stage cluster sample
was used to randomly sample Boston residents with the
goal of an approximately equal number of participants by
gender, race/ethnicity (black, Hispanic and white) and age
group (30 to 39, 40 to 49, 50 to 59 and 60 to 79 years). A

total of 5,503 adults were recruited, including 1,767 black,
1,877 Hispanic and 1,859 white individuals, and 2,301
men and 3,202 women, who provided baseline data from
2002 to 2005. The response rate was 63.3% of screened
eligible participants, which is typical of an epidemiological
field survey requiring a lengthy in home interview and
phlebotomy. After obtaining written informed consent
data were collected during a 2-hour interview in English
or Spanish, usually in the home of the respondent. All
protocols and procedures were approved by the New Eng-
land Research Institutes institutional review board.

Anthropometrics
Following well tested field methods12 the interviewer
measured respondent height, weight, waist and hip cir-
cumference. BMI and waist-to-hip ratio were calculated.

Urological Symptoms
Urological symptoms were assessed during the last month
before survey administration. We defined OAB as urinary
frequency and urgency or urge leakage. Respondents were
considered to have urinary frequency if they reported uri-
nating more frequently than every 2 hours, urinating fre-
quently during the day (fairly often, usually or almost
always), or urinating 8 or more times daily. They were
considered to have urgency if they reported difficulty post-
poning urination, had a strong urge to urinate (fairly
often, usually or almost always) in the last month or a
strong urge to urinate in the last 7 days (4 or more times).
Respondents were considered to have urge leakage if they
reported 1 or more occasions when they “accidently leaked
urine in the last week when you had the strong feeling
that you needed to empty your bladder but you could not
get to the toilet fast enough.”

Sociodemographics
Race/ethnicity was determined by self-report using Office
of Management and Budget classifications (Executive Of-
fice of the President of the United States, Federal Register
Notice, 1997). Socioeconomic status was determined as a
combination of education and income, and categorized
such that ¼ of the study population was lower, ½ was
middle and ¼ was upper.13

Figure 1. Venn diagrams show percent of urinary frequency, urgency and urge leakage by gender. Shaded areas indicate our definition
of overactive bladder.
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