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Abstract
Purpose—The objective is to estimate the prevalence of symptoms suggestive of Painful Bladder
Syndrome (PBS) defined as pain increasing as the bladder fills and/or pain relieved by urination for
at least three months and its association with socio-demographics (gender, age, race/ethnicity, and
socioeconomic status), lifestyle (smoking, alcohol consumption, physical activity) and psychosocial
variables (sexual, physical, emotional abuse experienced as a child or as an adult, worry, trouble
paying for basics, depression).

Materials and Methods—The data used come from the Boston Area Community Health (BACH)
survey, an epidemiologic study of 5506 randomly selected adults aged 30-79 of three race/ethnic
groups (Black, Hispanic, White).

Results—The overall prevalence of symptoms suggestive of PBS is two percent (1.3% in men and
2.6% in women) with increased prevalence in middle aged adults and those of lower socioeconomic
status. Symptoms suggestive of PBS are more common in those who have experienced abuse, in
those who are worried about someone close to them, and in those who are having trouble paying for
basics. This pattern holds even after adjusting for depression.

Conclusions—PBS is associated with a number of lifestyle and psychosocial correlates. This
suggests that the management of patients with PBS (physical symptoms) may benefit from a multi-
faceted approach of combining medical and psychological, and cognitive treatment.
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Introduction
Painful bladder syndrome (PBS) can be a chronic and debilitating disease, characterized by
urinary urgency, frequency and bladder pain 1, 2. Recent studies using symptom-based
diagnostic criteria for PBS instead of anatomically-based diagnostic criteria for IC suggest that
the prevalence of this symptom complex may be higher than previously thought 3. Using
symptom-based criteria may help to identify individuals in earlier disease stages, and to avoid
the complication of the variety of diagnostic criteria used by individual physicians to diagnose
IC 4.

Research using symptom-based diagnostic criteria suggests that painful bladder syndrome is
more common in women and middle aged people 5, 6. Gender disparities, once thought to be
dramatic 7, have diminished in recent studies 5. Other data suggest that individuals with painful
bladder syndrome are more prone to depression 8 and panic disorder 9.

The objective of this study is to describe the prevalence of symptoms suggestive of PBS, its
variation by demographic factors, and its association with a variety of psychosocial and lifestyle
variables.

Methods
The Boston Area Community Health (BACH) survey is a community-based epidemiologic
survey of urologic symptoms and risk factors conducted from 2002-2005. BACH is a cross-
sectional random sample of community-dwelling adults, not a sample of conveniently available
patients. Detailed methods are given elsewhere 10. In brief, BACH used a multi-stage stratified
cluster sample to recruit 5506 adults aged 30-79 years in three racial/ethnic groups from the
city of Boston (2301 men, 3205 women; 1770 Black, 1877 Hispanic, 1859 White). Information
about urologic symptoms, co-morbidities, lifestyle, anthropometrics, and psychosocial
attributes was collected via an interviewer administered questionnaire. Respondents used a
self-administered questionnaire to answer questions about sexual function and abuse. The study
was approved by the Internal Review Board of New England Research Institutes.

We have previously reported the prevalence of symptoms suggestive of PBS by several
definitions 6. We consider the following as our operational definition of PBS: pain increasing
as bladder fills (fairly often, usually, or almost always) and/or pain relieved by urination (fairly
often, usually, or almost always) lasting for at least three months. The primary reason for this
definition is that pain is considered to be the cardinal symptom of PBS 11. This definition is
somewhat broader than but consistent with the International Continence Society (ICS)
definition of PBS as “suprapubic pain related to bladder filling, accompanied by other
symptoms such as increased daytime and night-time frequency, in the absence of proven
urinary infection or other obvious pathology” 1. It is also slightly broader but consistent with
than the European Association for the Study of Interstitial Cystitis (ESSIC) for the new
nomenclature “bladder pain syndrome” (BPS): “BPS is a clinical diagnosis made on the basis
of chronic pelvic pain, pressure, or discomfort perceived to be related to the urinary bladder
and accompanied by at least one other urinary symptom such as persistent urge to void or
frequency” 2. The ICS definition is known to miss some people with its restriction to bladder
filling and suprapubic location 12. Our operational definition was designed to capture as many
respondents as possible while excluding those without the cardinal symptom of pain.

Frequency was considered to be present if respondents reported urinating more frequently than
every two hours or had frequent urination during the day (fairly often, usually, or almost
always), or those who reported urinating eight or more times per day. Urgency was considered
to be present if respondents reported having difficulty postponing urination or had a strong
urge to urinate (fairly often, usually, or almost always) in the last month, or those who
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experienced a strong urge to urinate in the last seven days (four or more times). Nocturia was
considered to be present if the respondent got up to urinate more than once at night (fairly
often, usually, or almost always) or reported two or more urinations at night after falling asleep.
Urologic symptoms were assessed over the previous month. The sources of the questions are
given in 13.

Socioeconomic status (SES) was defined as a combination of education and income 14 and
was categorized such that ¼ of the BACH population is lower, ½ middle, and ¼ upper. Health
insurance status was categorized as (some) private, public only (Medicare and/or Medicaid),
or none. Body mass index (BMI) was calculated from interviewer measured height and weight
(kg/m2) and was categorized as normal (<25), overweight (25-30), or obese (≥30). Smoking
status was categorized as never, former, or current smoker. Alcohol consumption over the last
30 days was measured using questions from the National Health and Nutrition Examination
Study (NHANES) and categorized as 0, <1, 1-3, and 3+ drinks per day. Physical activity was
measured by a validated scale 15, and categorized as low, moderate, and high. Having a job
with some walking would put someone into the moderate category. In addition, if the
respondent got at least 1 hour per day of moderate activities, did light and heavy housework,
did outdoor yard work, and took care of someone, they would be in the high category. Three
types of abuse (sexual, physical, and emotional) were assessed over two life stages (childhood
[age 13 or younger], adolescence/adulthood [age 14 or older]) using a validated instrument
16. Within each life stage, we created a variable for 0 – 3 types of abuse. A variable called
trouble paying for basics was created if the respondent reported trouble paying for food,
housing, transportation, or health or medical care. A respondent was said to be depressed if
they had at least five of eight symptoms on an abridged Center for Epidemiologic Studies
Depression scale 17.

Statistical analyses were done overall and by gender. Bivariate associations of symptoms
suggestive of PBS and categorical covariates were assessed using a chi-square test of
association. Logistic regression was used for multivariate models. Parsimonious models were
determined using backward elimination while keeping covariates that were significant (p <
0.05) overall or in one gender. The questions on abuse in the self-administered questionnaire
were most likely to have missing data (10% in Blacks, 15% in Hispanics, and 6% in Whites).
Missing data were replaced by plausible values using multiple imputation. To be representative
of the city of Boston, observations were weighted inversely proportional to their probability
of selection. Weights were then post-stratified to the Boston population according to the 2000
U.S. Census. Analyses were conducted in version 9.1.3 of SAS (SAS Institute, Cary, NC) and
9.0.1 of SUDAAN (Research Triangle Institute, Research Triangle Park, NC) to account for
the complex sampling design.

Results
Basic demographic and other characteristics are given for BACH participants by gender (Table
1).

Prevalence of Symptoms Suggestive of PBS
The overall prevalence of symptoms suggestive of PBS is two percent (155 BACH participants)
with twice the prevalence in women (2.6%) as men (1.3%). Figure 1 shows that the vast
majority of respondents with symptoms suggestive of PBS also have frequency, urgency, and/
or nocturia by our composite definitions. PBS is most common among middle-aged
respondents with an earlier peak in women (Figure 2). PBS is most common among minorities
and those of lower SES (Table 2). Any effect due to race/ethnicity disappears if SES is added
to the model (Figure 3). That increased prevalence of PBS is associated with lower SES is
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further supported in the increased prevalence of PBS in those with only public health insurance,
and in those who are having trouble paying for basics (Table 2).

Association of Symptoms Suggestive of PBS and Demographics, Lifestyle, and Psycho-
social Correlates

Women who are obese have higher prevalence of symptoms suggestive of PBS, while men
who are overweight have a lower prevalence of symptoms suggestive of PBS (Table 2).
Smoking is not associated with symptoms suggestive of PBS. Women with light to moderate
alcohol intake (less than 3 drinks per day) or high levels of physical activity are less likely to
have symptoms suggestive of PBS. Both men and women who have been abused are more
likely to have symptoms suggestive of PBS, with increasing prevalences of symptoms for those
who have experienced multiple types of abuse. Those who are worried about someone close
to them, or who report that urinary experiences or pain increases or decreases their overall fluid
intake are also more likely to report symptoms suggestive of PBS.

In multivariate logistic models (Table 3) (including gender, race/ethnicity, age, and SES
regardless of their level of significance) we find that PBS remains associated with BMI in men
(symptoms are less common if a man is overweight compared to BMI less than 25), women
with high levels of physical activity are less likely to have symptoms compared with low levels
of physical activity, worry about a sibling or trouble paying for basics increases the odds of
symptoms suggestive of PBS in women, and abuse increase the odds of symptoms suggestive
of PBS among both men and women. As we have shown that depression is significantly
associated with all urologic symptoms including PBS 18 and many of these psychosocial
variables are also associated with depression (data not shown), we added depression to this
model (Table 4). The odds ratios for abuse, worry, and trouble paying for basics are slightly
smaller, but similar conclusions can be reached.

Discussion
While the BACH study was designed without the prescience of the current controversies in
nomenclature and definition 19, in retrospect, the questions asked are remarkable in their ability
to adapt to current concepts of definition, despite their slight differences from the ESSIC or
ICS criteria.

The prevalence of PBS is thought to be much more common in women than men (the NIDDK
web site states 90% female 7). It is likely that men with similar symptoms are diagnosed with
chronic prostatitis / chronic pelvic pain syndrome (CP/CPPS) instead of IC/PBS. We have
shown a considerable overlap of symptoms suggestive of PBS and symptoms suggestive of
CP/CPPS (with no common questions) 20. If a man has symptoms suggestive of CP/CPPS, he
has 9.6 times the odds of also having symptoms suggestive of PBS 20. Clemens and colleagues
5 find the prevalence of symptoms suggestive of interstitial cystitis to be 2.5 times higher in
women compared to men.

The prevalence of symptoms suggestive of PBS decreases as men and women get older. There
are no data showing an increased prevalence over time. Temml and colleagues found the
highest prevalence of interstitial cystitis among women aged 19-89 participating in a health
screening, in the middle years of age 40-59 21. Clemens and colleagues found the highest
prevalence of interstitial cystitis symptoms among adults aged 25-80 in a managed care
population, between age 41-45 in women and 46-50 in men 5.

Our data suggest that these symptoms may disappear as people get older. We will better
understand this evolution of symptoms as BACH transitions from a cross-sectional to a
longitudinal study. If the symptoms do tend to resolve or abate over time in a significant number
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of people, it would suggest that treatment algorithms should be modified to reflect this,
allowing the patient and physicians to consider time as an ally in the treatment process.

Women with high levels of physical activity are less likely to have symptoms. The cross-
sectional nature of our study precludes the establishment of causal associations, but this finding
suggests that research evaluating exercise as a method of both prevention and treatment may
be indicated.

The association of abuse and IC/PBS has been noted previously 22. We confirm their findings
and also note that their effect size is similar to what we report here. We have also found that
abuse is associated with urinary frequency, urgency, and nocturia 13, common additional
symptoms in those with symptoms suggestive of PBS, figure 1. Selective recall of childhood
abuse may be the reason that symptoms are more strongly associated with adult abuse. It may
be worthwhile for physicians treating these chronic pain syndromes to ask in a sensitive and
caring fashion the questions that will illicit this type of history. The physician should be
prepared to provide support for the patient as well as pertinent referrals to mental health
professionals, counselors, and community support centers.

The increased prevalence of symptoms suggestive of PBS in those of lower SES is new. This
has been noted as increased prevalence of symptoms suggestive of PBS in those with only
public health insurance (Medicaid or Medicare) as well as increased prevalence in those who
are having trouble paying for basics. While the initial prevalence of symptoms suggestive of
PBS in higher among minorities, this effect disappears once SES is added to the model. This
finding may be due to the community-based sample of BACH rather than a sample of patients
in the health care system. In analyzing the direct costs of IC/PBS in the US healthcare system,
Payne and colleagues found that the vast majority of office visits for these diagnoses are by
Whites 23. When contrasted with our findings of higher prevalence of symptoms in those of
lower SES, this may suggest that patients with these symptoms of lower SES may not be
seeking out or receiving medical care for these symptoms at the same rate as those with higher
SES. In addition, if a large subset of those with symptoms suggestive of PBS remain
undiagnosed, it is likely that the true costs of PBS for society and the healthcare system are
much greater than previously appreciated. This very interesting and unexpected finding also
suggests the need to follow SES in conjunction with IC/PBS symptoms in a longitudinal fashion
and also to target prevention and treatment trials in this subpopulation.

This study suggesting that one needs to take into account psychosocial variables such as abuse,
worry, and lower socioeconomic status is in line with current thinking on urologic pain
disorders 24.

A major strength of this study is that it uses a randomly selected community-based sample of
adults with considerable race/ethnic diversity over a wide age range of 30-79 not a patient
population. Another strength of the study is the large number of covariates that we were able
to consider. An unavoidable limitation is the small number of respondents with symptoms
suggestive of PBS (155) due to the low prevalence of PBS which obviously limits our statistical
power. Another potential limitation is the operational definition of PBS, but people suffer from
symptoms not necessarily a diagnosed condition. It also does not include ethnic minorities that
are not well represented in Boston. However, we have found that the prevalence of most health
related covariates in BACH are comparable to national numbers reported by NHANES,
National Health Interview Survey (NHIS), and Behavioral Risk Factor Surveillance System
(BRFSS) surveys, which suggests that the BACH results (with suitable modifications due to
different demographics) may be generalizable to the United States.
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Conclusion
We have shown that PBS is associated with a number of lifestyle and psychosocial correlates.
This suggests that the management of patients with PBS (physical symptoms) may benefit
from a multi-faceted approach of combining medical and psychological, and cognitive
treatment.
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Figure 1.
Prevalence of frequency, urgency and nocturia (percent) overall, and for men and women for
BACH participants with symptoms suggestive of Painful Bladder Syndrome.
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Figure 2.
Prevalence (percent) of symptoms suggestive of Painful Bladder Syndrome by gender and age.
The p value from a chi-square test of independent is .0925 overall, .3494 in men, and .0249 in
women.
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Figure 3.
Odds ratios and 95 percent confidence intervals for the association of symptoms suggestive of
Painful Bladder Syndrome and race/ethnicity before and after adjusting for socioeconomic
status (SES). Note that gender and age are included in each model.
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Table 1
Demographic and selected characteristics of the Boston Area Community Health (BACH) sample (percent)

Overall Men Women

Age

 30-39 35.2 37.2 33.5

 40-49 25.1 25.8 24.4

 50-59 18.1 17.8 18.4

 60-69 13.3 11.3 15.1

 70-79 8.2 7.8 8.6

Race/Ethnicity

 Black 27.6 25.0 29.9

 Hispanic 13.2 13.0 13.3

 White 59.2 61.9 56.8

Socioeconomic Status (SES)

 Lower 27.7 24.3 30.8

 Middle 47.1 49.1 45.2

 Upper 25.2 26.6 23.9

Health Insurance Status

 Private 64.1 67.2 61.4

 Public only 24.0 18.0 29.4

 None 11.8 14.7 9.2

Body Mass Index (BMI)

 <25 30.1 26.6 33.3

 25-30 34.4 40.7 28.6

 30+ 22.0 25.8 18.6

Physical Activity

 Low 27.4 26.8 27.8

 Moderate 50.6 47.4 53.6

 High 22.0 25.8 18.6

Depression 17.2 14.0 20.1

Number of Types of Childhood Abuse

 0 61.3 61.7 61.0

 1 20.2 21.3 19.2

 2 11.8 12.0 11.6

 3 6.6 4.9 8.2

Number of Types of Adolescent / Adult Abuse

 0 64.3 68.6 60.3

 1 18.5 19.4 17.8

 2 11.2 8.4 13.8

 3 6.0 3.6 8.2

In the last six months, has anyone close to you caused you special worry or been especially demanding? (yes) 50.0 46.0 53.6

Has a sibling caused you special worry or been especially demanding in the last six months? (yes) 13.5 12.6 14.3
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Overall Men Women

Has someone at work caused you special worry or been especially demanding in the last six months? (yes) 9.0 9.4 8.6

Trouble paying for transportation, housing, health or medical care, medications, or food. 25.4 23.5 27.1
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Table 2
Prevalence (percent) of symptoms suggestive of PBS overall and by gender and various covariates. A p value from a
chi-square test of independence is given in parentheses.

Overall Men Women

Overall 2.01 1.31 2.65

Age (.0925) (.3494) (.0249)

 30-39 1.38 0.75 2.02

 40-49 2.53 1.00 3.99

 50-59 3.11 2.31 3.81

 60-69 1.55 2.33 1.02

 70-79 1.49 1.29 1.65

Race/Ethnicity (.0460) (.2230) (.2323)

 Black 2.32 1.33 3.08

 Hispanic 3.09 2.34 3.76

 White 1.63 1.09 2.16

Marital status (.1416) (.1588) (.6563)

 married / living with a partner 1.45 0.77 2.20

 separated / divorced / widowed 2.44 1.82 2.74

 single / other 2.67 2.06 3.29

Socioeconomic status (.0421) (.2948) (.1024)

 lower 3.46 2.36 4.24

 middle 1.56 0.97 2.14

 upper 1.27 0.99 1.55

Health insurance status (.0002) (.2444) (.0141)

 private 1.45 1.16 1.73

 public only 4.07 2.30 5.06

 none 0.91 0.82 1.04

Body Mass Index (wt/kg2) (.0082) (.0277) (.0922)

 <25 1.95 1.98 1.92

 25-30 1.08 0.55 1.76

 30+ 2.97 1.72 3.94

Smoking status (.7562) (.9116) (.6191)

 never 2.13 1.16 2.81

 former 1.71 1.39 2.02

 current 2.14 1.44 3.03

Alcoholic drinks (per day) (.0388) (.8977) (.0724)

 0 2.96 1.47 3.86

 <1 1.29 1.10 1.45

 1-3 2.52 1.51 1.54

 3+ 2.97 1.23 9.80

Physical activity (<.0001) (.3397) (<.0001)

 low 2.45 1.74 3.07
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Overall Men Women

 moderate 2.40 1.33 3.26

 high 0.58 0.84 0.26

Childhood sexual abuse (.0413) (.1043) (.1874)

 yes 3.45 2.57 3.95

 no 1.61 1.06 2.17

Childhood physical abuse (.0238) (.1198) (.0585)

 yes 3.24 2.07 4.51

 no 1.65 1.06 2.15

Childhood emotional abuse (.0163) (.1404) (.0571)

 yes 3.56 2.31 4.66

 no 1.65 1.09 2.17

Adolescent / adult sexual abuse (.0080) (.2542) (.0274)

 yes 4.10 2.42 4.88

 no 1.50 1.15 1.87

Adolescent / adult physical abuse (.0035) (.0175) (.0668)

 yes 4.13 3.43 4.69

 no 1.49 0.84 2.10

Adolescent / adult emotional abuse (.0053) (.1286) (.0255)

 yes 4.21 2.55 5.22

 no 1.49 1.09 1.88

Number of types of childhood abuse (.0347) (.1215) (.1892)

 0 1.55 1.10 1.97

 1 1.67 0.64 2.71

 2 2.87 2.23 3.48

 3 5.81 4.73 6.41

Number of types of adolescent / adult abuse (.0065) (.2022) (.0671)

 0 1.23 0.90 1.58

 1 2.28 1.51 3.04

 2 3.32 1.93 4.08

 3 7.11 6.72 7.27

In the last six months, has anyone close to you caused you special worry or been especially demanding? (.0121) (.4698) (.0232)

 yes 2.68 1.51 3.59

 no 1.35 1.15 1.55

Has a spouse or partner caused you special worry or been especially demanding in the last six months? (.2134) (.4012) (.2950)

 yes 2.92 1.82 4.16

 no 1.79 1.17 2.32

Has a parent caused you special worry or been especially demanding in the last six months? (.7858) (.7876) (.6012)

 yes 2.19 1.16 3.28

 no 1.98 1.34 2.54

Has a child caused you special worry or been especially demanding in the last six months? (.0237) (.5854) (.0425)

 yes 3.39 1.63 4.33
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Overall Men Women

 no 1.60 1.25 1.98

Has a sibling caused you special worry or been especially demanding in the last six months? (.0262) (.3900) (.0428)

 yes 4.66 2.25 6.58

 no 1.60 1.18 1.99

Has another relative or friend caused you special worry or been especially demanding in the last six months? (.1646) (.5719) (.2091)

 yes 2.93 1.58 4.12

 no 1.83 1.26 2.35

Has someone at work caused you special worry or been especially demanding in the last six months? (.1058) (.3119) (.1751)

 yes 4.72 2.52 6.88

 no 1.75 1.19 2.25

Are you having trouble paying for transportation? (.0039) (.3037) (.0086)

 yes 4.60 2.08 6.30

 no 1.63 1.22 2.02

Are you having trouble paying for housing? (.0056) (.1365) (.0159)

 yes 5.14 2.43 7.25

 no 1.47 1.14 1.77

Are you having trouble paying for health or medical care? (.0039) (.2557) (.0075)

 yes 4.87 1.90 7.34

 no 1.40 1.20 1.58

Are you having trouble paying for food? (.0008) (.3446) (.0008)

 yes 5.30 2.25 7.50

 no 1.52 1.19 1.83

During the last month, how often have urinary experiences, pain, or discomfort in your pubic area interfered
with overall fluid intake (including increasing or decreasing)?

(.0001) (.0291) (.0065)

 none of the time 1.19 0.72 1.64

 a little of the time 5.54 5.32 5.66

 some of the time 10.25 12.80 8.69

 most of the time 7.57 6.22 8.47

 all of the time 18.60 9.62 24.64
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