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Introduction

The burden of urologic diseases on the American
public is immense in both human and financial terms
and until now has remained largely unquantified.
Urologic diseases encompass a wide scope of illnesses
of the genitourinary tract, including conditions that
are congenital and acquired, malignant and benign,
male and female, medical and surgical. They can occur
at any point in the course of human development,
from hydronephrosis in utero to urinary incontinence
in the elderly. They may be acute and self-limited or
chronic and debilitating, may primarily affect quality
or quantity of life, and may be financially insignificant
or catastrophic. Some urologic diseases present with
complex signs and symptoms and require extensive
evaluation, while others present with classical
symptoms and are easily diagnosed. Still others occur
without any symptoms at all and are discovered
incidentally or during screening.

The economic impact of urologic diseases is often
substantial for patients and families, employers,
payors, and society at large. Physician practice and
patient care-seeking behavior in urology have changed
dramatically in response to a variety of financial and
non-financial incentives in recent years. In order to
develop thoughtful public policy responses to these
changes, we must have a thorough understanding
of the healthcare resource utilization and clinical
epidemiology that are relevant to urologic diseases in
America.

Accurate information on the epidemiology and
impact of urologic diseases is critical to the equitable
allocation of scarce resources at the national, state,
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and local levels. Indeed, as the American population
ages, there is a growing need for information about
the urologic health problems facing older adults. In
conjunctionwithfindingsfromclinicalstudiesandbasic
research on biological mechanisms, an epidemiologic
approach offers insights into the prevalence, etiology,
and impact of urologic conditions. Translational
findings from clinical and basic science research
must be considered in the context of epidemiologic
observations in urology.

Until this project, no authoritative omnibus had
compiled a comprehensive set of data analyses that
synthesized information available from myriad
national and regional sources across the public and
private sectors in the United States. Despite the
need, reliable and valid health services data about
urologic diseases have been scattered, inconsistent,
and not readily available. The capabilities of the
information age highlight this deficiency. There is no
national surveillance system describing prevalence
and incidence across all urologic diseases. Instead,
various governmental and non-governmental
agencies in the United States maintain a patchwork
of population-based studies, observational cohorts,
national interview surveys, reviews of physician
practice patterns, hospital system databases, regional
cancer registries, state health department health
information systems, and federal, state, and private
insurance claims-based datasets that can provide
useful health statistics. These sources contain a wealth
of epidemiologic and health services information
about healthcare costs, access, and quality, as well as
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trends in the diagnosis and management of urologic
diseases; however, the information sources were
prodigiously untapped for this project.

The overall objective of this project, Urologic
Diseases in America, is to quantify the burden of
urologic diseases on the American public. We
undertook this effort with the aid of sophisticated
research methodologies and experienced analytic
and administrative staff. Our team included
epidemiologists, health economists, statisticians,
programmers, and urologists trained in health services
research. We searched all potential data sources for
relevant information and health statistics in order to
gather current and retrospective data on all aspects of
the epidemiology, practice patterns, costs, and impact
of urologic diseases in the United States. This volume
is intended to convey meaningful information to users
at various levels of medical sophistication, including
the public, elected leaders, government officials,
non-governmental organizations, media outlets,
physicians, nurses, allied healthcare personnel, and
academic researchers.

We began our work by conducting an exhaustive
nationwide search forall possible sources of health data
for urologic diseases in America. This search included
data sources such as the large population surveys
maintained by the federal government (e.g., National
Center for Health Statistics), healthcare financing
agencies (e.g., Centers for Medicare and Medicaid
Services), hospital consortia, insurers, physician
groups, state and county medical associations,
physician specialty societies, private healthcare
foundations, private sources, and the published
literature. After defining a universe of potential data
sources, we assessed each one on the basis of relevance,
reliability, validity, quality assurance mechanisms,
accessibility, cost, user-friendliness, and other factors
determined to be important to researchers and the
public. With guidance from the National Institute
of Diabetes and Digestive and Kidney Diseases, we
selected the datasets most likely to provide useful
information (Appendix A). These included datasets
from the Center for Medicare and Medicaid Services,
population-based datasets, datasets with information
about healthcare utilization and costs, and those with
unique features or populations of interest that added
dimension to the project.

We stratified the scope of urologic practice into
discrete clinical areas for analysis. Because resources
were limited, we were able to address only the
most frequent urologic diagnoses. Table 1 lists the
conditions selected for inclusion in this Urologic
Diseases in America compendium.

For each condition, clinical and coding experts
developed a set of codes from the National Center
for Health Statistics’ International Classification of
Diseases, 9th revision (ICD-9), the American Medical
Association’s Current Procedural Terminology (CPT),
and the Healthcare Common Procedure Coding
System (HCPCS) to define relevant diagnoses,
diagnostic procedures, and therapeutic interventions.

Table 1. Conditions analyzed in Urologic Diseases in
America

Prostate
Prostatitis
Benign Prostatic Hyperplasia
Prostate Cancer
Bladder
Interstitial Cystitis and Painful Bladder Syndrome
Urinary Incontinence
Female Adult
Male Adult
Bladder Cancer
Lower Tract Transitional Cell Carcinoma
Upper Tract Transitional Cell Carcinoma
Kidney
Urolithiasis
Ureteropelvic Junction Obstruction
Kidney Cancer
Pediatric
Vesicoureteral Reflux
Undescended Testis
Hypospadias
Ureterocele
Posterior Urethral Valves
Urinary Incontinence in Children
Urinary Tract Infection in Children
Male Health
Male Infertility
Erectile Dysfunction and Peyronie's Disease
Urethral Stricture
Testicular Cancer
Infections
Urinary Tract Infection
Female Adult
Male Adult
Sexually Transmitted Diseases




Table 2. The burden of urologic diseases in America in 2000

Introduction

Visits to Office-Based Physicians'’ Visits to
and Hospital Outpatient Clinics? Emergency Hospital Total
Primary Diagnosis Any Diagnosis Rooms? Stays®  Expenditures'*
Prostate
Prostatitis * 1,841,066 * 7,390 $84,452,000
Benign Prostatic Hyperplasia 4,418,425 7,797,781 117,413 105,185 $1,099,500,000
Prostate Cancer 3,330,196 * * 94,620  $1,295,800,312
Bladder
Interstitial Cystitis/Painful Bladder Syndrome * 4,137,000 * * $65,927,937
Urinary Incontinence
Female Adult 1,159,877 2,130,929 * 46,470 $452,800,000
Male Adult 207,595 353,065 * 1,332 $10,300,000
Bladder Cancer
Lower Tract Transitional Cell Carcinoma * 832,416 * 72,776 $1,073,803,094
Upper Tract Transitional Cell Carcinoma * * * 5,184 $64,309,807
Kidney
Urolithiasis 1,996,907 2,682,290 617,647 177,496  $2,067,400,000
Ureteropelvic Junction Obstruction * * * 2,215 $11,747,477
Kidney Cancer * 279,564 * 30,045 $401,390,672
Pediatric
Vesicoureteral Reflux 83,7912 140,098° * 5,675 $41,725,663
Undescended Testis 148,551 215,482 * 1,298 *
Hypospadias * 17,364° * 849 $16,563,330
Ureterocele * * * 2,818 $16,803,712
Posterior Urethral Valves * * * 148 *
Urinary Incontinence in Children * * * *
Urinary Tract Infection in Children * * * *
Male Reproductive Health
Male Infertility * 158,4132 * * $17,046,404
Erectile Dysfunction * 2,904,896 * 8,158 $327,626,849
Peyronie's Disease * * * * *
Urethral Stricture * 364,389 * 5,035 $191,074,350
Testicular Cancer * 14,790 * 1,907 $21,745,500
Infections
Urinary Tract Infection
Female Adult 6,860,160 8,966,738 1,311,359 245,879  $2,474,000,000
Male Adult 1,409,963 2,049,232 424,705 121,367  $1,027,900,000

Sexually Transmitted Diseases

*Counts too low to produce reliable estimate.
aPhysician office vistis only; counts not available for hospital outpatient clinics.
®Hospital outpatient visits only; counts not available for pyhsician office visits.

SOURCES:'National Ambulatory Medical Care Survey; 2National Hospital Ambulatory Medical Care Survey; *Healthcare Cost and

Utilization Project; “Medical Expenditure Panel Survey.
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Table 3. Annual expenditures for Medicare beneficiaries with urologic diseases

Inpatient Outpatient Emergency Room Total
Prostate
Prostatitis $8,500,240 $20,557,960 $1,283,440 $30,341,640
Benign Prostatic Hyperplasia $315,000,000 $441,200,000 $19,800,000 $776,000,000
Prostate Cancer $264,414,460 $660,791,840 $2,218,220 $927,424,520
Bladder
Interstitial Cystitis/Painful Bladder Syndrome $47,859,680 $65,050,680 $5,832,640 $118,743,000
Urinary Incontinence
Female Adult $110,100,000 $123,700,000 $600,000 $234,400,000
Male Adult $11,300,000 $27,100,000 $600,000 $39,000,000
Bladder Cancer
Lower Tract Transitional Cell Carcinoma $446,062,440 $239,802,080 $1,139,600 $687,004,120
Upper Tract Transitional Cell Carcinoma $24,814,400 $7,625,900 * $32,440,300
Kidney
Urolithiasis $518,900,000 $296,100,000 $19,400,000 $834,400,000
Ureteropelvic Junction Obstruction
Kidney Cancer $104,869,840 $24,348,960 * $129,218,800
Pediatric
Vesicoureteral Reflux * * * *
Undescended Testis * * * *
Hypospadias * * * *
Ureterocele $4,658,400 $1,849,720 * $6,508,120
Posterior Urethral Valves * * * *
Urinary Incontinence in Children * * * *
Urinary Tract Infection in Children * * * *
Male Reproductive Health
Male Infertility * * * *
Erectile Dysfunction $36,310,280 $39,337,720 $604,340 $76,252,340
Peyronies's Disease * * * *
Urethral Stricture $6,713,200 $28,102,060 $538,360 $35,353,620
Testicular Cancer * * * *
Infections
Urinary Tract Infection
Female Adult $687,600,000 $210,500,000 $58,400,000 $956,500,000

Male Adult
Sexually Transmitted Diseases

$376,400,000

$81,400,000

$22,400,000

$480,200,000

*Figure does not meet standard for reliability or precision.
SOURCE: Centers for Medicare and Medicaid Services.

These codes appear in the first table of each chapter.
We applied these codes to analytic files from each
dataset. Wherever possible, we stratified results into
major demographic groups, usually by age group,
gender, race/ethnicity, geographic region, and
rural/urban status. We age-adjusted certain tables
at the discretion of each chapter author (so indicated
in those tables). For certain economic analyses, we
constructed multivariate models. Pediatric urologic
disorders were selected based on the availability of
data. Urinary incontinence and urinary tract infection

are each divided into three chapters—female, male,
and children. The chapters on urinary tract infection
are complemented by a special chapter on sexually
transmitted diseases, which was prepared by staff at
the Centers for Disease Control. All analytic techniques
and further information on the datasets are presented
in great detail in the methods chapter.

After completing initial data analyses and
constructing draft tables to present information on
trends in incidence, prevalence, practice patterns,
resource utilization, and costs, we convened writing



Table 4. Estimated annual cost to an individual with
urologic diagnosis

Diagnosis Individual annual cost*
Kidney Cancer $12,155
Bladder Cancer $9,585
Prostate Cancer $7,019
Testicular Cancer $6,236
Urinary Incontinence $4,498
Urolithiasis $4,472
Painful Bladder Syndrome $4,396
Interstitial Cystitis $4,251
Male Urinary Tract Infection $2,829
Prostatitis $1,759
Female Urinary Tract Infection $1,574
Benign Prostatic Hyperplasia $1,536
Erectile Dysfunction $1,101

*Privately-insured patients 18 to 64 years of age.

committees of academic physicians with experience in
healthservicesresearchanddetailed clinicalknowledge
of the conditions. At these meeting, we also shared
with them detailed literature reviews that included
all pertinent population-based epidemiological
and economic studies in the urologic conditions of
interest. These individuals provided expert feedback
and subsequent input on the execution of additional
analyses and refinement of the previous ones. After
completing a final set of tables and figures for each
condition, we asked the writing committee members
to provide insight, elaboration, and interpretation—to
draw qualitative meaning from—the quantitative
findings. The essays they submitted on each clinical
topic were subjected to three rounds of formal peer
review. The resulting chapters fill this compendium.
Although the chapter authors have worked hard
to identify and summarize principal findings for the
urologic conditions of interest, we encourage both
casual and formal readers of the compendium to roll
up their sleeves and wander leisurely through the
data tables and figures. The chapters are rife with
large and small results, some annotated in the text
and others waiting to be discovered in the myriad
rows and columns. Interested readers could explore
any of these findings in more detailed, multivariate
analyses. Tables 2 and 3 recapitulate a few of the
most salient observations regarding outpatient visits,
inpatient hospitalizations, and costs per year. Table 4

Introduction

summarizes the differential per-patient cost of each
urologic condition.

We faced important challenges in our analytic
endeavors. Foremost among these was the limited
amount of data available for conditions in pediatric
urology, particularly the lack of information on the
costs of pharmaceutical and medical services. Other
methodological limitations are listed in the methods
chapter. Furthermore, each chapter concludes with
specific recommendations for improving the available
datasets to support more thorough descriptions of the
impact of each condition.

By any measure, the burden of urologic disease
on the American public is immense and deserves
further attention, in terms of clinical investigation,
epidemiologic analysis, and health services research.

Accurately describing the burden of urologic
disease on the American public is one of the most
important efforts undertaken by the NIDDK at the
dawn of the new millennium. Documenting trends in
epidemiology, practice patterns, resource utilization,
technology diffusion, and costs for urologic disease
has broad implications for quality of healthcare,
access to care, and the equitable allocation of scarce
resources, both in terms of medical services and
research budgets. The Urologic Diseases in America
project represents a major step toward accomplishing
those goals.
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Prostatitis

INTRODUCTION

Prostatitis refers to several clinical syndromes,
including well-defined acute and chronic bacterial
infections, poorly defined chronic pelvic pain
syndrome, and asymptomatic inflammation in
the prostate gland found in pathology specimens.
Although in recent years researchers have made an
effort to classify patients as having a specific type of
prostatitis, for the purposes of this chapter we use
prostatitis as an umbrella term, including both acute
and chronic, because clinical practice and ICD-9 codes
are generally limited by more traditional definitions
(Table 1).

The symptoms associated with prostatitis are
common, bothersome, and burdensome in terms of
both their health-related quality-of-life implications
(1, 2) and their economic impact (3).

DEFINITION AND DIAGNOSIS

The traditional definition of prostatitis included
acute prostatitis, chronic bacterial prostatitis, chronic
nonbacterial prostatitis, and prostatodynia (4). In 1995,
following an NIH-sponsored workshop on prostatitis,
a revised classification (5) included the term chronic
pelvic pain syndrome to reflect the uncertainty about
whether the discomfort in chronic nonbacterial
prostatitis and prostatodynia in fact originates in the
prostate gland (Table 2).

In the current classification system, Categories I
and II refer to acute and chronic bacterial prostatitis,
respectively. Together, these conditions account

Mary McNaughton-Collins, MD, MPH
Geoffrey F. Joyce, PhD

Matthew Wise, MPH

Michel A. Pontari, MD

for approximately 5% to 10% of all cases. They are
clearly associated with bacterial infection and a urine
culture that grows uropathogens. Acute prostatitis
is characterized by the sudden onset of fever and
dysuria, whereas chronic bacterial prostatitis typically
involves relapsing episodes of urinary tract infections,
usually with the same organism seen on urine cultures.
Patients with chronic bacterial prostatitis are usually
asymptomatic between infections.

Category III, known as chronic prostatitis /chronic
pelvic pain syndrome (CP/CPPS), comprises the
vast majority (> 90%) of cases and is further divided,
depending on the presence (Type IIIA) or absence
(Type IIIB) of white blood cells in semen, post-
prostate-massage urine specimens (VB3), or expressed
prostatic secretions (EPS). Because there appears to
be no correlation between the presence of leukocytes
and symptoms, classification into Types IIIA and IIIB
is controversial (6).

Category IV refers to asymptomatic inflammatory
prostatitis that is diagnosed incidentally during a
workup for infertility, an elevated prostate specific
antigen (PSA) test, or other disorders.

Diagnosis of Category I prostatitis is primarily
based on clinical findings and a positive urine culture.
Prostate massage is not recommended because of fear
of bacteremia. For the toxemic patient, other measures
may include blood cultures and an evaluation, usually
by ultrasound, of the patient’s ability to empty
his bladder. Imaging studies include computed
tomography (CT) scans to look for a prostatic abscess
in patients who do not respond to initial antibiotic
therapy.

1"
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Table 1. Codes used in the diagnosis of prostatitis

Males 18 years or older with one or more of the following:
ICD-9 diagnosis codes

601.0
601.1
601.2
601.3
601.4
601.8
601.9

Acute prostatitis

Chronic prostatitis

Abscess of prostate

Prostatocystitis

Prostatitis in diseases classified elsewhere

Other specified inflammatory diseases of prostate
Prostatitis, unspecified

12



Categories II and III prostatitis were traditionally
diagnosed using the four-glass test. This segmented,
quantitative technique involves culturing initial-
stream urine (so-called, voided bladder 1, VB1), mid-
stream urine (VB2), expressed prostatic secretions
after massage (EPS), and post-massage urine (VB3)
(7). The simplified two-glass test involves culture and
microscopic examination of urine obtained before and
after prostatic massage; it is easier for all concerned
and has operating characteristics similar to those of
the four-glass test (8). While Category II prostatitis
is characterized by the presence of uropathogenic
bacteria, Category III prostatitis is defined by their
absence in the setting of genitourinary pain. The
symptom that often distinguishes CP/CPPS from
other voiding dysfunction is the presence of pain.

Because there is no gold standard diagnostic test
for CP/CPPS, and because its etiology and much of its
pathogenesis are unknown, CP/CPPSis a diagnosis of
exclusion. The main goal of the evaluation of patients
with CP/CPPS is to find a treatable cause of the
symptoms. Unfortunately, in the vast majority of men,
no such cause is identified. A thorough discussion and
detailed description of the recommended and optional
tests for the evaluation of CP/CPPS has recently
been published (9), and the assessment of symptoms
has been greatly facilitated by the development of
the National Institutes of Health Chronic Prostatitis
Symptom Index (NIH-CPSI) (10), a self-administered,
validated symptom index that measures pain and
urinary symptoms and their impact on daily life
(Table 3).

Prostatitis

Category IV prostatitis is usually diagnosed
incidentally by prostate biopsy or by finding
leukocytes in semen samples collected for infertility
evaluations.

RISK FACTORS

Categories I and II prostatitis are caused by
bacteria, including E.coli, Klebsiella, Enterobacter, and
Pseudomonas. Therefore, risk factorsforthese conditions
are those that contribute to urinary tract infection,
such as difficulty emptying the bladder. Prostatic
abscess may also be facilitated by immunosuppressed
states. Risk factors for CP/CPPS may include prior
infection despite the lack of identifiable ongoing
infection. In a comparison study, men with CP/CPPS
were significantly more likely to report a history of
nonspecific urethritis than men in a large group of
asymptomatic controls. The men with CP/CPPS
were also significantly more likely to report a history
of cardiovascular disease such as hypertension;
neurologic disease including vertebral or disc disease;
sinusitis; and anxiety or depression (11). However, it
is unclear whether these conditions are risk factors for
CP/CPPS or may share some as-yet-undetermined
common underlying physiologic abnormality. An
article by Pontari et al. presents a detailed discussion
of the possible mechanisms underlying CP/CPPS
(12).

Table 2. NIDDK classification® of prostatitis

Category Definition

l. Acute Bacterial Prostatitis
1. Chronic Bacterial Prostatitis

Acute infection of the prostate
Recurrent infection of the prostate

1. Chronic Abacterial Prostatitis/Chronic No demonstrable infection

Pelvic Pain Syndrome (CPPS)
lIA.  Inflammatory CPPS
IIIB. Non-Inflammatory CPPS

\A Asymptomatic Inflammatory
Prostatitis

White cells in semen, expressed prostatic secretions or post-prostatic massage urine
No white cells in semen, expressed prostatic secretions or post-prostatic massage urine

No symptoms; detected either by prostate biopsy, or the presence of white cells in
semen samples during evaluation for other disorders

Source: Reprinted from Journal of Urology, 162, Litwin MS, McNaughton-Collins M, Fowler FJ, Nickel, JC, Calhoun EA, Pontari MA,
Alexander RB, Farrar JT, O'Leary MP, and the Chronic Prostatitis Collaborative Research Network, The National Institutes of Health
Chronic Prostatitis Symptom Index: Development and validation of a new outcome measure, 369-375, Copyright 1999, with permission

from American Urological Association.

13
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Table 3. NIH-Chronic Prostatitis Symptom Index (NIH-CPSI)

Pain or Discomfort 6. How often have you had to urinate again less than two
1. In the last week, have you experienced any pain or hours after you finished urinating, over the last week?
discomfort in the following areas?
[y Not at all
Yes  No 0y Lessthan1timein5
a.  Area between rectum and 3 g Q, Less than half the time
testicles (perineum) Uy About half the time
b, Testicles 0, 2 [, More than half the time
g Almost always
c.  Tip of the penis (not related to N dy
urination) Impact of Symptoms
s 1. How much have your symptoms kept you from doiny
d. Below your waist, in your h o the kinds of thing}; you fvoﬁld usuallg go, over the ?
pubic or bladder area last week?
) 3y None
2. Inthe last week, have you experienced: Oy Onlya litle
Yes No 3y Some
a.  Pain or burning during Uy Uy D3 Alot
urination?
b.  Pain or discomfort during or 0, 0, 8. How much did you think about your symptoms, over the
after sexual climax (ejaculation)? last week?
3y None
3. How often have you had pain or discomfort in any of [y Onlyaitle
these areas over the last week? 1, Some
d; Alot
[y Never
)y Rarely
1, Sometimes uality of Life
0, Often 9. Ifyou were to spend the rest of your life with your
0, Usually symptoms just the way they have been during the last
week, how would you feel about that?
g Always
. . . [y Delighted
4. Which number best describes your AVERAGE pain or O, Pleased
discomfort on the days that you had it, over the last week? 1 !
[, Mostly satisfied
O O O O O o o o oo o (3 Mixed (about equally satisfied and dissatisfied)
0 1 2 3 1 5 6 7 g 9 10 [, Mostly dissatisfied
NO PAIN AS s Unhappy
PAIN BAD AS Qg Terible
YOU CAN
IMAGINE
Urination
5. How often have you had a sensation of not emptying
your bladder completely after you finished urinating, Scoring the NIH-Chronic Prostatitis Symptom Index Domains
over the last week?
Pain: Total of items la, Ib, lc,1d, 2a, 2b, 3, and 4 =
[ Not at all
0, Less than 1 time in § Urinary Symptoms: Total of items 5 and 6 =

[, Less than half the time . .
Di About half the fime Quality of Life Impact: Total of items 7, 8, and 9 =

(14 More than half the time
(g Almost always

Source: Reprinted from Journal of Urology, 162, Litwin MS, McNaughton-Collins M, Fowler FJ, Nickel, JC, Calhoun EA, Pontari MA,
Alexander RB, Farrar JT, O’Leary MP, and the Chronic Prostatitis Collaborative Research Network, The National Institutes of Health
Chronic Prostatitis Symptom Index: Development and validation of a new outcome measure, 369-375, Copyright 1999, with permission
from American Urological Association.
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TREATMENT

Treatment of Category I (acute bacterial)
prostatitis begins with antibiotic therapy to eradicate
the infection. Patients are sometimes hospitalized,
and supportive measures such as intravenous
hydration and analgesics may be needed. For patients
unable to empty their bladders, suprapubic drainage
is preferred over an indwelling urethral catheter.
Following initial therapy, a two- to four-week course
of an oral antibiotic with good prostate penetration is
recommended (13).

Treatment of Category II (chronic bacterial)
prostatitis also involves antibiotics to eliminate the
organism producing the infection. Patients with
frequent recurrences may be placed on antibiotic
prophylaxis for three to six months and their clinical
course reassessed. Treatment of bladder outlet
obstruction, which may impair bladder emptying, is
also important.

Since the cause of Category III prostatitis (CP/
CPPS) is unknown, affected men receive various
empirical therapies. The common practice of using
antibiotics for chronic nonbacterial prostatitis is
not supported by the existing evidence (14, 15).
The effectiveness of alpha-blocker therapy, another
common empirical treatment, also remains uncertain.
A 2004 trial of six weeks of tamsulosin did not show
symptom improvement (14); however, previous trials
did show a benefit (16, 17). Further research is needed
to test longer durations of alpha-blocker therapy, as
well as alpha-blocker therapy in men naive to previous
treatments. In small trials, quercetin (18), finasteride
(19), pentosan polysulfate sodium (20), and pelvic floor
electromagnetic therapy (21) have appeared to show
possible benefit, and further evaluation is merited.
Other empiric treatments for CP/CPPS range from
medications to treat neuropathic pain, anticholinergic
medications, phytotherapies, physical therapy, and,
in rare cases, surgery to treat bladder neck obstruction
(22, 23). For Category IV prostatitis, no treatment is
recommended.

PREVALENCE AND INCIDENCE

Unlike benign prostatic hyperplasia (BPH) and
prostate cancer, which are predominantly diseases
of older men, prostatitis affects men of all ages. The

Prostatitis

histologic prevalence of prostatitis was found to
range from 6% to 44% in a study by Roberts et al. (24)
and from 35% to 98% in a study by Bennett et al. (25).
The discrepancy is due in part to the fact that Roberts
et al. used only autopsy studies, whereas Bennett
et al. used both autopsy and surgical specimens.
Although these reviews provide compelling evidence
that histologic prostatitis is common, the prevalence
of clinically evident or symptomatic prostatitis is
of greater importance to the patient and physician.
Because of the varying definitions used, the literature
contains a number of different prevalence estimates:
The prevalence of medically diagnosed prostatitis is
estimated to be 9% (26); the overall lifetime prevalence
of prostatitis, 14% (27); the prevalence of a self-
reported history of prostatitis, from 4% to 16% (28,
29, 30); and the prevalence of chronic prostatitis-like
symptoms, from 10% to 12% (31, 32). The incidence of
physician-diagnosed CP/CPPS is estimated to be 3.3
per 1,000 person-years (33).

TRENDS IN HEALTHCARE RESOURCE
UTILIZATION

Inpatient Care

Hospital admission for prostatitis is usually
necessary only for men who are septic from a bout
of acute bacterial prostatitis. Occasionally, older men
with chronic bacterial prostatitis may also require
hospitalization for the management of urosepsis. In
rare instances, men with CP/CPPS are admitted for
pain control.

According to the Healthcare Cost and Utilization
Project (HCUP), the age-adjusted rate of inpatient
hospitalizations for prostatitis in 2000 was 7.7 per
100,000, and the totalnumber of admissionswas7,390—
a 21% decrease since 1994, when the age-adjusted
hospitalization rate was 9.8 per 100,000 and the total
number of admissions was 8,666 (Table 4). The steady
decline in the age-adjusted rate of hospitalization
between 1994 and 2000 may reflect a change in medical
practice—physicians now have higher thresholds for
hospitalizing patients for infections, especially since
some oral antibiotics, such as fluoroquinolones, can
achieve blood levels comparable to those achieved
with antibiotics administered intravenously. Patients
with painful urinary symptoms who have high fever,
hypotension, tachycardia, and leukocytosis will likely

15



iseases in America

Urologic D

"0002 ‘8661 ‘9661 ‘¥661 109l0id UONEZIINN PUE }SOD BIEOY)ESH :TOHUNOS
‘Buipunod 0} anp s|ejo} 0} Wns jou Aew suno) 310N
‘s|ejo} 8y} Ul papnjoul ale SN Buissiw pue ‘Ajoiuyle pue okl a|qe|ieAeun Jo Buissiw ‘sadel Jayjo JO SU0SIad,
‘sisAjeue Japun Jeak ayj Jo uonnquisip abe paallep-snsua) SN 8y} 0} paisnipe-aby,

‘uonjejndod pazijeuonnyisul-uou UEI|IAID 9jew }npe SN Jo sauobajes oiydeibowap
JueAs|al Jo} ‘uonjelodio) yoseasay uodiun ‘saniiin Sd9 (SdD) Aening uoieindod juaungd wouy sayewnss uoneindod 000Z ‘8661 ‘9661 ‘7661 U0 paseq s 000‘00L Jod aieye
‘eale [eolsiiels ueyjodosjow ‘YSIA
‘uolstoald 4o Ayljigel|al 10y piepue)s }9aw jou saop ainbid,

G/ (82-29) T1 €z¥'s 08 ('8-02) 22 8¥9'G 18 (g8-22) 62 %09'S 6'6 (01-2'8) 56 1129 ueqin
G'8 (01-6'2) 26 €56°L L (P1-9'6) 21 1SP'C 8'6 (€1-2'8) LI g6L'C ¥'6 (z1—-8'8) LI 18€C [einy
VSN
[ (96-0%) 8v 0Ov0'L 9'G (zo9vv) €5 LzL'L ¥'S (6'S-L'¥) 06 +zZo'L 09 (29-2v) 1S 1211 1S9
66 (11-06) 0L 8¥¥'e L (€L—0L) 1L v6L'E (o] (z1-1'6) 0L vee'e zl (c1-01) 21 68¥'c yinos
e/ (68-v9) 92/ G8E'lL Z8 (0L-0'2) g8 €gs'L G'6 (Z1-2'8) 86 8111 oL (Z1-6'8) LI 806‘L 1sesyuoN
6'9 (272-86) 89 /161 L'l (06-69) 82 769l 6L (z6-29) 08 GLLL oL (z1-9'8) 0L 8pL'C 1SeMpIA
uoibay
18 (29-2¥) +¥'S 09G ¥'8 (L9-0F%) €6 1£5 G/ (z9-9¢) 6+ vhy S (2¢e-072) 8T zee oluedsiHy
1’9 (¢9-6¢) L'G 028 8'G (z9-1¢) 67 c6¥ G/ (272-1%) T9 86S 06 (z6-8G) G/ 689 yoelg
GG (59-66) 09 L2V 19 (08-69) €2 0LL'S ¥'9 (92-29) 69 ¥08'v 9L (06—v'2) z8 evs's S)NUM
Ajoiuyye/eoey
(8e—€2) L& ¥lE (6v—62) 6€ /8¢ (8¥—92) & o0c¢ (1¥-61) 08 692 +G8
(Le—v2) 1z vze'L (8e-62) ¢ ¥es'L (26-92) z¢ ogg'L (zv-1e) 1¢& 66E°L ¥8-G/
(9z-12) vz 816l (62—22) ST 620'C (9z-02) €z 106t (Pe-92) 0¢ ¥igC ¥/-G9
(S1—z1) vL 625t (ZL-€1) SL 619°L (GL=1L) €L LLEL (Lz—91) 6L ¥6L°L ¥9-GG
(g2-6'6) 89 8ILZ'L (68-2'9) 82 662l (0L-¥'2) 28 1S¢'L (11-82) 1'6 28Z'L ¥G—Gt
(¢e-z2) 8Z 609 (ge—92) z¢ 102 (e6-2¢) Sv ¥S6 (z6-2¢) v 988 rv—Ge
(9z-21) L'z 68¢ (1'e-02) 9¢C 66¥ (ze-12) 92¢ szs (ze-12) LT ves ¥€-G2
. x PO s . x vZ-8l
aby
L/ (zg-z2) L'/ 06E'L 98 (£6-08) 98 9¥L'g G'g (z6-6'2) S8 1682 8'6 (11-06) 86 9998 -[e10L
oley ajey juno) aley ajey juno) aley aley juno) aley ajey juno)
paisnipy peisnlpy peisnipy peisnlpy
-aby -aby -aby -aby
0002 8661 9661 7661

[9)es pajsnlpe-abe ‘(]9 %G6) -93el ‘Junod ‘sisoubelp Atewiid se pajsi| spielsoud oy sAeys yuanedu| p ajqel



Prostatitis

"L00C ‘8661 ‘G661 ‘2661 ‘SOlld VAP ‘SOOIAISS PIEDIPSIA PUB 81edIps|y 10} s1ejua) :3DHN0S
‘uonnes yum pajalidiaiul eq pjnoys 009 Uey} ssa| sjunod 310N
"S|E}JO} BU} Ul papn|oul aJe uolbal Jay)o pue ‘A}ojuy}e pue aoes UMOUNUN ‘S89.I JBYJ0 JO SUOSIad,
‘sisAjeue Japun JeaA sy} jo uonnguisip abe paausp-snsua) SN ay} 0} pajsnipe-aby,

‘wnjeJs olydelbowap awes ay} Ul Salelolauaq a4edIpalN ajew 000001 Jod ajey,
‘9]ge) 8y} Ul sanjeA je aAlle 0} 0g Aq paldiyinw sjunod pajybiamune
‘a|qe|ieAe jou eyep’

1’8 (SL-zv) L6 0Obe . (c1-82) 08 08l 09 (zL1-12) 69 091 Ll (sz—6'6) L1 02V 1S9
7l (6L—0L) ¥L O0v8 1z (ee—02) 9z o0zl zz (6z-21) €z 09Z'L e (6e—92) 2z¢ 00.'L yinos
L (6L-z'2) €L o8¢ g9 (01-z'2) s9 o8l 9l (pz-11) 8L 095 0z (sz-zl) 81 08S 1seayuoN
vl (81—-0'8) €L 005 vl (0z-2'8) ¥1L 02S zl (#1-¥'G) 6'6 08¢ 0z (9z-¢1) 61 022 1SeMpIN
uoibay
0 0 O 0 0 © 0 0 © aAeN
uedlswy ‘N
1z (zv—50) Lz 08 4’ (8z-0) 21 of 0l (0e-0) oL oz ojuedsiHy
0 0 0 0 0 0 0 0 0 uelsy
Sl (yz-1'9) 6L o022 4 (pz-2'6) SL 002 1’8 (81-92) 0L ovlL 12 (6e—¥L) 1z oOve yoelg
€l (91-01) €1 0zt Ll (0z-¥L) 2L 080°C Ll (0oz—¥L) 21 08LC €z (82-02) vz 086'C 8IUM
Ayoluyle/eoey
0 O 0 ©0 0 O 0 O +86
0 0 0 0 0 0 (9v1-0) 05 o0z 16-G6
(¢6—01) 25 o0zl (¢7—0) 61 OF (s¥—0) 61 OF (¢6-6'G) 6% 001 ¥6—06
(8e-8'9) 2z 09l (zv—-52) sz 09l (29-12) v¥ 082 (29-02) v¥ 092 68-58
(ze-11) Lz ozg (52-69) 91 o0zz (62-9'8) 61 092 (ov—81) 2¢¢ ozZv ¥8-08
(8z—z1) 0z 00S (ze-v1) €z 028 (9z-11) 6L o0z¥ (6z—z1) 0z 09% 6/-S.
(91-8'9) LI ope (0z—6'2) ¥L  ozv (bz—z1) 8L 009 (ze—9l) vz 082 ¥.-0.
(z1-8'¢) 62 08¢ (ez-01) 21 09g (61-€8) €L 025 (6z—91) €z 0z6 69-G9
aby
Gl (8L—zl) sL o0zl'L 8l (Lz—vL) 2L 0z6'L 6l (Lz—s1) 8L o0zZl'C 9z (6Z-12) 82 096'C +G9 [ejoL
(zL-¢v) ¥'8 oze (81-02) 2L 0zZ¥ (z1-6¢) L'8 082 (zz—26) 91 00S G9 > [ejoL
(91-11) €L 0v0'C (6L—€L) 91 O¥E'C (6L—€L) 91 00¥'C (1z-02) €2 09¢'c plEJoL
ojey ojey juno) ojey ojey junod ajey djey junod ajey djey junod
pajsnipy pajsnlpy pajsnlpy pajsnlpy
-aby -aby -aby -aby
1002 8661 G661 2661

,9)el pajsnlpe-abe ‘(1D %G6) @1es ‘:Junod ‘sisoubeip Arewid se pajsi| spje}sosd Yim salieldyauaq atedipaly ajew Aq sAels jJuanedu) g sjqeL

17



Urologic Diseases in America

Table 6. Inpatient visits for males with prostatitis having commercial health insurance, count, rate®

1994 1996 1998 2000 2002
Count Rate Count Rate Count Rate Count Rate Count Rate
As Primary Diagnosis
Total 31 8.6 31 5.6 37 4.2 35 3.5 31 3.5
As Any Diagnosis
Total 82 23 137 25 191 22 178 18 162 18

aRate per 100,000 based on member months of enrollment in calendar years for males in the same demographic stratum.
SOURCE: Center for Health Care Policy and Evaluation, 1994, 1996, 1998, 2000, 2002.

continue to be admitted, but patients with mild to
moderate symptoms may be more likely to be treated
as outpatients.

HCUP data show that hospitalization rates for
prostatitis increased with age in 1994, 1996, 1998,
and 2000 (Table 4). The higher rate for the older age
groups likely represents the lower threshold for their
admission, probably due, in part, to a greater number
of comorbid illnesses in older men. Hospitalization
rates stratified by race/ethnicity showed that Hispanic
men had the highest age-adjusted rates in 2000.
Throughout the periods of observation, age-adjusted
admission rates declined for Caucasian and African
American men and increased for Hispanic men. Little
regional variation was observed, with the exception
of the West, where age-adjusted hospitalization rates
were consistently lower than in the other geographic
areas (Northeast, Midwest, and South). Age-adjusted

admission rates were generally similar in urban and
rural areas.

Medicare data for 1992, 1995, 1998, and 2001
(Table 5) indicate that age-adjusted inpatient
hospitalization rates for prostatitis were 2 to 2.5
times higher in the Medicare patient population than
in the broader population studied in HCUP. Total
age-adjusted admission rates for men 65 years of age
and older decreased substantially over time, from 26
per 100,000 in 1992 to 15 per 100,000 in 2001, a 42%
reduction, compared with a 21% decrease from 1994
to 2000 in the HCUP population. The geographic
distribution in the Medicare data was similar to that
in the HCUP data, with the highest age-adjusted rates
of hospitalization in the South and the lowest in the
West. In 1995, when Medicare racial categories were
modified, the age-adjusted admission rates were
highest for Caucasian men. As in the HCUP database,

Table 7. Hospital outpatient visits for prostatitis listed as any diagnosis, 1994-2000 (merged), count, rate® (95% ClI),

annualized rate®, age-adjusted rate°

1994-2000
4- Year 4-Year
Count Rate Annualized Rate Age-Adjusted Rate
Total 181,693 196 (126-266) 49 195
Age
18-54 92,916 135 (62-207) 34
55+ 88,777 375 (201-550) 94

*Figure does not meet standard for reliability or precision.
MSA, metropolitan statistical area.

2Rate per 100,000 is based on 1994, 1996, 1998, 2000 population estimates from Current Population Survey (CPS), CPS Ultilities,
Unicon Research Corporation, for relevant demographic categories of US adult male civilian non-institutionalized population.

®Average annualized rate per year.

°Age-adjusted to the US Census-derived age distribution of the midpoint of years.
9Persons of other races, missing or unavailable race and ethnicity, and missing MSA are included in the total.

NOTE: Counts may not sum to total due to rounding.

SOURCE: National Hospital Ambulatory Medical Care Survey, 1994, 1996, 1998, 2000.
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Prostatitis

Table 10. Physician office visits for prostatitis listed as any diagnosis, 1992-2000 (merged), count, rate® (95% CI), age-
adjusted rate®, annualized rate®

1992-2000
5-Year 5-Year
Count Rate Annualized Rate Age-Adjusted Rate
Total? 8,021,396 8,746 (7,599-9,893) 1,749 8,721
Age
18-34 856,903 2,673 (1,733-3,614) 535
35-44 1,593,750 7,671 (5,110-10,233) 1,534
45-54 1,479,699 9,606 (6,914-12,297) 1,921
55-64 1,792,593 17,464 (12,509-22,419) 3,493
65-74 1,517,649 18,781 (13,499-24,062) 3,756
75+ 780,802 15,204 (8,468-21,940) 3,041
Race/ethnicity
White 6,758,464 9,727 (8,317-11,138) 1,945 9,306
Black 653,969 6,776 (4,017-9,535) 1,355 7,736
Hispanic 534,130 5,959 (2,935-8,983) 1,192 8,542
Region
Midwest 1,809,245 8,399 (5,915-10,883) 1,680 8,284
Northeast 1,363,681 7,553 (5,345-9,761) 1,511 7,400
South 2,978,887 9,384 (7,448-11,320) 1,877 9,217
West 1,869,583 9,175 (6,560-11,791) 1,835 9,617
MSA
MSA 6,286,413 8,974 (7,673-10,275) 1,795 8,985
Non-MSA 1,734,983 8,010 (5,584-10,435) 1,602 7,831

MSA, metropolitan statistical area.

aRate per 100,000 is based on 1992, 1994, 1996, 1998, 2000 population estimates from Current Population Survey (CPS), CPS
Utilities, Unicon Research Corporation, for relevant demographic categories of US adult male civilian non-institutionalized population.

®Age-adjusted to the US Census-derived age distribution of the midpoint of years.

°Average annualized age-adjusted rate.

dPersons of other races, missing or unavailable race and ethnicity, and missing MSA are included in the total.

NOTE: Counts may not sum to total due to rounding.

SOURCE: National Ambulatory Medical Care Survey, 1992, 1994, 1996, 1998, 2000.

those rates declined over time for Caucasian men and
increased for Hispanic men. In contrast to the HCUP
data, the Medicare data showed that age-adjusted
hospitalization rates for African American men
increased over time.

According to data from the Center for Health Care
Policy and Evaluation (CHCPE) for 1994, 1996, 1998,
2000, and 2002, the unadjusted rates for inpatient
hospitalization for men with prostatitis who have
commercial health insurance decreased over time,
from 8.6 per 100,000 in 1994 to 3.5 per 100,000 in 2002,
a 59% reduction (Table 6).

Overall, the three sets of data (HCUP, Medicare,
and CHCPE) consistently demonstrated a decline
over time in rates of inpatient hospitalization for men
with prostatitis.

Outpatient Care

An individual may be seen in the outpatient
setting for diagnosis, treatment, or follow-up of
prostatitis. We focus on visits for which prostatitis
was the primary diagnosis, except where noted.

Hospital Outpatient Visits

The rates of hospital outpatient visits by patients
with prostatitis listed as any diagnosis for the visit,
based on National Hospital Ambulatory Medical Care
Survey (NHAMCS) data for 1994, 1996, 1998, and
2000, are presented in aggregate in Table 7. The age-
adjusted rate for 1994-2000 was 195 per 100,000, for
an annualized rate of 49. The estimated rate for men
aged 55 and over was approximately 2.5 times higher
than that for men aged 18-54 (375 per 100,000 vs 135
per 100,000). The finding that prostatitis is a relatively
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Table 11. Frequency of benign prostatic hyperplasia diagnosis (ICD-9 600.XX) when prostatitis is listed as primary or any
diagnosis, 1992-2000 (merged), count, rate? (95% CI), annualized rate®

1992-2000
5-Year
Count Rate Annualized Rate
Primary Diagnosis of Prostatitis
Total 5,430,681 5,921 (4,995-6,848) 1,184
with associated Dx 600.XX 342,889 374 (207-541) 75
Any Diagnosis of Prostatitis
Total 8,021,396 8,746 (7,599-9,893) 1,749
with associated Dx 600.XX 781,963 853 (586-1,119) 171

aRate per 100,000 is based on 1992—-2000 population estimates from Current Population Survey (CPS), CPS Utilities, Unicon Research
Corporation, for relevant demographic categories of US adult male civilian non-institutionalized population.

®Average annualized rate per year.

SOURCE: National Ambulatory Medical Care Survey, 1992, 1994, 1996, 1998, 2000.

common urologic condition in older men is clinically
important because all too often, physicians focus only
on BPH and prostate cancer in these patients.
Information on hospital outpatient visits is also
available from Medicare data for 1992, 1995, 1998, and
2001 (Table 8). The age-adjusted visit rate in Medicare
patients 65 and older increased dramatically between
1992 and 1995, from 88 per 100,000 to 129 per 100,000;
the rate declined slightly, to 125 per 100,000 in 1998
and to 117 per 100,000 in 2001, but still remained
higher than the rate in 1992. The age group with the
highest visit rate varied by year; the highest visit
rates were for men aged 90-94 in 1992, men 95-97
in 1995, men 80-84 in 1998, and men 70-74 in 2001.
Age-adjusted visit rates were highest in the West in
1992 and highest in the South in 1995, 1998, and 2001.
Age-adjusted visit rates were highest for Hispanics
in 1995. In 1998 and 2001, North American Natives
appeared to have substantially higher rates, but this
difference is so dramatic it must be interpreted with
extreme caution, given the very low counts for this

group.

Physician Office Visits

Rates of physician office visit by patients with
prostatitis listed as any diagnosis were determined
from National Ambulatory Medical Care Survey
(NAMCS) data for the even years between 1992 and
2000 (Table 9). The age-adjusted visit rate in 2000 was
1,867 per 100,000, with a total of 1,795,643 physician
office visits—a 25% decrease since 1992, when the age-
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adjusted rate was 2,477 per 100,000 population, and
the total number of visits was 2,176,818. The aggregate
age-adjusted rate for 1992-2000 was 8,746 per 100,000,
for an annualized rate of 1,749 per 100,000 (Table 10).
In general, the annualized rates increased with age,
from a low of 535 per 100,000 by men aged 18-34 to a
high of 3,756 per 100,00 by men 65-74. The rate tapered
off to 3,041 per 100,000 for men 75 and older, although
it remained over five times higher than the rate for
men 18-34. Age-adjusted, annualized visit rates were
highest for Caucasians; the next-highest rates were for
African Americans and then Hispanics. Rates were
highest in the South and lowest in the Northeast, and
they were generally similar in urban and rural areas.
Some older men with lower wurinary tract
symptoms may be incorrectly diagnosed with BPH
simply because of their symptoms and older age, yet
the findings from various datasets have demonstrated
that prostatitis is a common condition in older men as
well as younger men. It is also possible for men to have
both prostatitis and BPH. We examined the overlap of
prostatitis and BPH diagnoses for 1992-2000, using
the NAMCS database to assess the frequency of a BPH
diagnosis when prostatitis was listed as the primary
diagnosis for the visit. More than 6% of visits with a
primary diagnosis of prostatitis had a concomitant
diagnosis of BPH. However, when prostatitis was
listed as any diagnosis, the overlap was 10% of visits
with both conditions (Table 11). These findings are
consistent with those of the Health Professionals
Follow-Up Study database (29), which showed that
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Table 12. Physician office visits by male Medicare beneficiaries with prostatitis listed as primary diagnosis, count?, rate® (95% Cl),

age-adjusted rate®

1992 1995
Count Rate Age-Adjusted Rate Count Rate Age-Adjusted Rate
Totald 387,400 2,601 (2,565-2,637) 356,840 2,345 (2,311-2,379)
Total < 65 36,720 1,176 (1,122-1,229) 42,720 1,240 (1,188-1,292)
Total 65+ 350,680 2,979 (2,935-3,022) 2,981 314,120 2,668 (2,627-2,709) 2,667
Age
65-69 115,560 2,839 (2,767-2,911) 100,180 2,601 (2,530-2,672)
70-74 106,600 3,279 (3,192-3,365) 94,880 2,845 (2,766-2,925)
75-79 72,360 3,197 (3,094-3,299) 65,020 2,866 (2,769-2,963)
80-84 38,440 2,934 (2,805-3,063) 36,700 2,641 (2,522-2,761)
85-89 13,840 2,321 (2,150-2,492) 13,700 2,151 (1,992-2,310)
90-94 3,500 1,728 (1,474-1,982) 2,980 1,410 (1,185-1,634)
95-97 340 842 (443-1,240) 480 1,273 (767-1,780)
98+ 40 105 (0-250) 180 406 (142-670)
Race/ethnicity
White 340,620 2,712 (2,672-2,752) 2,709 316,400 2,434 (2,396-2,471) 2,431
Black 25,320 1,984 (1,876-2,093) 1,917 25,160 1,817 (1,717-1,917) 1,818
Asian 1,520 2,086 (1,622-2,549) 2,195
Hispanic 4,480 2,256 (1,964-2,549) 2,287
N. American Native 120 596 (119-1,074) 696
Region
Midwest 78,660 2,121 (2,055-2,186) 2,114 68,020 1,765 (1,706-1,823) 1,770
Northeast 58,780 1,854 (1,787-1,920) 1,835 56,140 1,765 (1,700-1,830) 1,763
South 191,980 3,665 (3,593-3,737) 3,684 176,440 3,216 (3,150-3,282) 3,225
West 53,380 2,210 (2,127-2,293) 2,208 49,800 2,148 (2,064-2,231) 2,125
1998 2001
Count Rate Age-Adjusted Rate Count Rate Age-Adjusted Rate
Total 281,900 1,947 (1,915-1,979) 244,520 1,586 (1,558-1,614)
Total < 65 35,080 1,021 (973-1,068) 32,440 852 (811-894)
Total 65+ 246,820 2,235 (2,196-2,274) 2,244 212,080 1,826 (1,792-1,860) 1,828
Age
65-69 72,660 2,152 (2,083-2,221) 63,900 1,806 (1,744-1,868)
70-74 71,280 2,337 (2,261-2,413) 62,780 2,039 (1,969-2,110)
75-79 58,900 2,579 (2,487-2,671) 45,240 1,844 (1,769-1,919)
80-84 27,780 2,016 (1,911-2,121) 27,200 1,817 (1,722-1,913)
85-89 12,680 1,949 (1,799-2,099) 9,960 1,377 (1,257-1,497)
90-94 3,140 1,460 (1,233-1,687) 2,480 1,070 (883-1,258)
95-97 340 859 (452-1,266) 440 1,145 (669-1,622)
98+ 40 84 (0-199) 80 147 (3.7-291)
Race/ethnicity
White 247,680 2,025 (1,990-2,061) 2,024 210,600 1,610 (1,580-1,641) 1,607
Black 18,300 1,371 (1,283-1,459) 1,379 17,920 1,221 (1,142-1,301) 1,240
Asian 2,580 1,881 (1,560-2,203) 1,765 2,300 1,122 (918-1,326) 1,054
Hispanic 6,780 2,020 (1,807-2,233) 1,990 6,120 1,629 (1,448-1,810) 1,544
N. American Native 180 644 (225-1,062) 644 320 961 (492-1,429) 841
Region
Midwest 53,540 1,448 (1,393-1,502) 1,464 45,060 1,186 (1,138-1,235) 1,190
Northeast 39,640 1,426 (1,364-1,489) 1,411 36,480 1,248 (1,191-1,305) 1,235
South 140,100 2,610 (2,550-2,671) 2,634 113,040 1,947 (1,896-1,997) 1,959
West 41,680 1,864 (1,784—1,943) 1,807 40,360 1,631 (1,560-1,701) 1,610

...data not available.

aUnweighted counts multiplied by 20 to arrive at values in the table.

®Rate per 100,000 male Medicare beneficiaries in the same demographic stratum.
°Age-adjusted to the US Census-derived age distribution of the year under analysis.

dPersons of other races, unknown race and ethnicity, and other region are included in the totals.

NOTE: Counts less than 600 should be interpreted with caution.

SOURCE: Centers for Medicare and Medicaid Services, 5% Carrier and Outpatient Files, 1992,

1995, 1998, 2001.
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Table 13. Physician outpatient visits for males with prostatitis having commercial health insurance, count, rate®

1994 1996 1998 2000 2002
Count Rate Count Rate Count Rate Count Rate Count Rate
As Primary Diagnosis
Total 1,615 450 2,197 397 3,411 386 3,684 357 2,605 296
Age

18-24 53 112 57 82 112 100 125 97 89 83
25-34 225 258 334 246 537 260 507 230 367 198
35-44 481 473 593 378 969 388 1,002 363 672 285
45-54 514 685 662 558 992 509 1,069 460 766 370
55-64 270 711 431 733 672 667 698 572 572 483
65-74 63 754 103 853 110 634 154 699 117 532
75-84 8 * 16 * 18 * 27 * 21 *
85+ 1 * 1 * 1 * 2 * 1 *

Region
Midwest 1,028 474 1,307 419 1,630 382 1,656 337 1,316 283
Northeast 153 296 162 289 223 307 169 285 110 292
Southeast 353 530 635 407 1,436 413 1,619 395 1,136 320
West 81 342 93 315 122 340 140 312 43 185

As Any Diagnosis
Total 2,160 602 3,141 567 4,846 549 5,330 530 3,968 451
Age

18-24 60 127 77 1M 137 123 148 115 107 100
25-34 275 316 411 303 680 330 666 302 502 271
35-44 583 573 789 503 1280 513 1,375 498 944 400
45-54 703 936 945 796 1459 749 1,605 691 1,162 561
55-64 415 1,092 688 1,170 1060 1,051 1,200 983 971 819
65-74 102 1,221 199 1,648 189 1,090 282 1,279 245 1,115
75-84 20 * 28 * 39 1,445 52 1,551 33 936
85+ 2 * 4 * 2 * 2 * 4 *

Region
Midwest 1,360 628 1,841 590 2312 542 2,471 503 2,006 432
Northeast 199 385 213 380 297 409 249 420 178 473
Southeast 487 732 963 617 2,069 595 2,398 586 1,715 484
West 114 481 124 420 168 468 212 472 69 296

*Figure does not meet standard for reliability or precision.

aRate per 100,000 based on member months of enrollment in calendar years for males in the same demographic stratum.
SOURCE: Center for Health Care Policy and Evaluation, 1994, 1996, 1998, 2000, 2002.

more than 50% of men with prostatitis reported BPH,
and more than one-third of those with BPH reported
prostatitis. The distinction between the two conditions
may be blurred because each is a clinical diagnosis
with no gold standard or specific diagnostic test.
Medicare data for 1992, 1995, 1998, and 2001
show that the age-adjusted physician office visit rates
for prostatitis for men aged 65 and over decreased
steadily between 1992 and 2001, from a rate of 2,981
per 100,000 population (a total of 350,680 visits) to 1,828
per 100,000 population (a total of 212,080 visits)—an
almost 40% reduction (Table 12). Rates were highest
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for men aged 70-74 in 1992 and 2001 and highest
for men aged 75-79 in 1995 and 1998. Age-adjusted
physician office visit rates across all the years were
highest in the South and lowest in the Northeast, and
they were highest for Caucasian men.

Center for Health Care Policy and Evaluation
(CHCPE) data for 1994, 1996, 1998, 2000, and 2002
show that unadjusted physician outpatient visit
rates for men with prostatitis who have commercial
health insurance steadily decreased over time, from
450 per 100,000 in 1994 to 296 per 100,000 in 2002, a
34% reduction (Table 13). Within each year studied,
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the visit rates increased with age. These findings
are similar to those from the NAMCS and Medicare
databases.

We also examined the frequency of various
secondary diagnoses, which we expected to be
associated with the primary diagnosis of prostatitis,
based on the experience of the NIH Chronic Prostatitis
Collaborative Research Network (11). We assessed
seven conditions and found that the most common
secondary diagnosis associated with the primary
diagnosis of prostatitis in these individuals was BPH.
This finding is not surprising given the substantial
overlap of the diagnoses for prostatitis and BPH
found in the NAMCS database. Across all age groups,
the next most common secondary diagnosis was
urinary infection, followed by erectile dysfunction,
depression, substance abuse, incontinence, and
sexually transmitted disease (STD) (Table 14).

According to the NAMCS database, in 1992-2000,
the most common medications associated with any
visits for prostatitis were quinolones (an annualized
rate of 319 per 100,000), followed by sulfa medications
(an annualized rate of 287 per 100,000), then BPH
medications (an annualized rate of 91 per 100,000)
(Table 15). When visits for “infectious prostatitis”
were removed from the data, the rate of prescribing
quinolones and sulfa medications remained essentially
the same (Table 15). These findings reveal that large
amounts of antibiotics are prescribed in association
with the diagnosis of prostatitis, even though the
vast majority of prostatitis is noninfectious. Given
the overlap of BPH and prostatitis diagnoses, it is not
possible to determine whether BPH medications were
being prescribed for the prostatitis or for the BPH that
may have been a concomitant condition.

A few general comments are in order before we
discuss the Veterans Affairs (VA) data. Despite the
clear differences indicated in rates by age and race,
the data have not been age- or race-standardized
(see Methods chapter in this compendium), except
where indicated. Although we use the term rate, the
VA data present the number of cases seen for the
specified condition per 100,000 unique VA patients;
95% confidence intervals are not available for the VA
rates reported here.

The rates for visits by VA patients with a primary
diagnosis of prostatitis steadily decreased between
1998 and 2003 (Table 16). The age-adjusted visit rate

Prostatitis

was 604 per 100,000 population in 1998, declining to
397 per 100,000 in 2003—a 34% reduction. The visit
rate peaked at ages 55-64 in each of the years. The
visit rate was highest for men with race/ethnicity
listed as Hispanic or African American as compared
with Caucasian in most years analyzed. Visit rates
were significantly higher in the Southern region in all
years studied.

According to data from the Pharmacy Benefits
Management of the Department of Veterans Affairs,
the rates of alpha-blocker use for men with a primary
diagnosis of prostatitis increased slightly over time,
from 39,491 per 100,000 in 1999 to 41,675 per 100,000
in 2003 (Table 17). Use of alpha-blockers generally
peaked in older age groups, i.e., men 65 and older.
There was no clear racial/ethnic pattern in use.
They were routinely prescribed in the East at about
one-third lower the rates in the Central, Southern,
and Western regions. Rates of use of cephalosporins,
penicillins, and sulfonamides for men with prostatitis
steadily declined over time from 1999 to 2003 (Table
18); however, the rate of use of flouroquinolones
increased over time. The use of tetracylines was
variable but generally stable across the years.

Ambulatory Surgery Procedures

Visits to an ambulatory surgery centers by
individuals with commercial insurance who had a
primary diagnosis of prostatitis were tabulated for
1994, 1996, 1998, 2000, and 2002 from the CHCPE
database (Table 19). The rate of visits decreased
steadily between 1994 and 2002, from 11 per 100,000
to 6.5 per 100,000, a decrease of 41%.

Procedures associated with a primary diagnosis
of prostatitis in individuals having commercial health
insurance included ablative surgery, cystoscopy,
hydrodistention, urethral procedures, urine studies,
and urodynamic studies (Table 20).

The Medicare database shows that the rate of
age-adjusted ambulatory surgery visits by Medicare
patients 65 and older with a primary diagnosis of
prostatitis remained stable over time, at 31 to 33 per
100,000 (Table 21). Of note, the rate of visits by patients
in the Medicare database was about five times the rate
in the CHCPE database. The peak age for visits in the
Medicare database was generally either 70-74 or 75-79
across the period of study. The age-adjusted visit
rate was dramatically lower in the West than in the
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Table 18. Use of antimicrobials in men with prostatitis, count, rate®(95% ClI)

1999 2000 2001
Count Rate Count Rate Count Rate
Cephalosporins 1,629 8,446 (8,036-8,856) 1,542 8,128 (7,722-8,533) 1,442 7,329 (6,950-7,707)
Penicillins 2,733 14,169 (13,638-14,701) 2,678 14,116 (13,581-14,650) 2,618 13,306 (12,796-13,815)
Fluoroquinolones 9,310 48,268 (47,288-49,249) 9,884 52,098 (51,071-53,125) 10,870 55,245 (54,206-56,284)
Sulfonamides 6,978 36,178 (35,329-37,027) 6,267 33,033 (32,215-33,851) 5,743 29,188 (28,433-29,943)
Tetracyclines 2,003 10,385 (9,930-10,839) 1,997 10,526 (10,064-10,988) 1,914 9,728 (9,292-10,163)
2002 2003
Count Rate Count Rate
Cephalosporins 1,213 6,591 (6,220-6,962) 1,293 6,830 (6,457-7,202)
Penicillins 2,110 11,466 (10,976-11,955) 2,165 11,436 (10,954-11,917)
Fluoroquinolones 10,342 56,197 (55,114-57,280) 10,736 56,708 (55,636-57,781)
Sulfonamides 4,928 26,778 (26,031-27,526) 4,507 23,806 (23,111-24,501)
Tetracyclines 2,012 10,933 (10,455-11,411) 1,919 10,136 (9,683-10,590)

2Rate per 100,000 veterans using the VA system, age-adjusted to 2000.
SOURCE: Pharmacy Benefits Management Version 3.0 (PBM), Department of Veterans Affairs.

Table 19. Ambulatory surgery visits for males with prostatitis having commercial health insurance, count, rate?

1994 1996 1998 2000 2002
Count Rate Count Rate Count Rate Count Rate Count Rate
As Primary Diagnosis
Total 38 11 51 9 74 8 64 6 1 7
As Any Diagnosis
Total 54 15 84 15 132 15 129 13 111 13

*Figure does not meet standard for reliability or precision.
aRate per 100,000 based on member months of enroliment in calendar years for individuals in the same demographic stratum.
SOURCE: Center for Health Care Policy and Evaluation, 1994, 1996, 1998, 2000, 2002.

Table 20. Procedures associated with primary diagnosis of prostatitis in males having commercial health insurance, count,
rate®

1994 1996 1998 2000 2002

Count Rate Count Rate Count Rate Count Rate Count Rate

Total 28 685 35 650 40 467 37 412 29 457
Procedure

Ablative procedure 2 49 2 37 8 93 10 111 2 32

Cytoscopy 17 416 20 371 19 221 19 212 23 363

Hydrodistension 1 11

Urethral procedure 6 147 8 149 10 117 4 45 1 16

Urine studies 3 56 1 16

Urodynamic studies 3 73 2 37 3 35 3 33 2 32

...data not available.
2Rate per 100,000 based on member months of enroliment in calendar years for individuals in the same demographic stratum.
SOURCE: Center for Health Care Policy and Evaluation, 1994, 1996, 1998, 2000, 2002.
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Urologic Diseases in America

Table 22. Male Medicare beneficiaries with prostatitis receiving ablative surgery, percent® (95% CIl), antibiotic injection,
percent® (95% Cl), cystoscopy, percent® (95% ClI), urethral procedure, percent? (95% Cl), and urodynamic studies, percent®

1992 1995 1998 2001

Percent (Cl) Percent (Cl) Percent (Cl) Percent (Cl)

Ablative surgery 0.28 (0.27-0.28) 0.31 (0.31-0.32) 0.48 (0.48-0.48) 0.49 (0.49-0.49)

Antibiotic injection 2.1 2.1-2.1) 1.8 (1.8-1.8) 1.7 (1.7-1.7) 1.6 (1.6-1.6)

Cytoscopy 1.6 (1.6-1.6) 1.4 (1.4-1.5) 1.4 (1.4-1.4) 12 (1.2-1.2)

Urethral procedures 0.15 (0.15-0.15) 0.17 (0.16-0.17) 0.08 (0.08-0.08) 0.1 (0.11-0.12)

Urodynamics 1.0 (1.0-1.0) 0.76 (0.75-0.76) 0.74 (0.74-0.74) 0.76 (0.75-0.76)

aPercent of male Medicare beneficiaries 65 years and older with prostatitis who had ablative surgery.

®Percent of male Medicare beneficiaries 65 years and older with prostatitis who had antibiotic injection.

°Percent of male Medicare beneficiaries with prostatitis who had cystoscopy.

dPercent of male Medicare beneficiaries 65 years and older with prostatitis who had urethral procedure.

ePercent of male Medicare beneficiaries with prostatitis who had urodynamic studies.

SOURCE: Centers for Medicare and Medicaid Services, 5% Carrier and Outpatient Files, 1992, 1995, 1998, 2001.

other regions, and this finding was consistent within
each of the years studied. There were no apparent
trends by race/ethnicity between 1995 and 2001. The
percentage of male Medicare beneficiaries 65 years
and older with prostatitis who had ablative surgery
remained small at 0.28% in 1992 and 0.49% in 2001
(Table 22). The counts were not high enough to allow
observations based on race/ethnicity or region. While
prostatic abscess has been reported as a complication
of prostatitis, there were no documented visits for
prostatitis associated with surgical abscess drainage
in 1992-2001 in the 5% Medicare sample studied. The
percentage of male Medicare beneficiaries 65 years
and older with prostatitis who had antibiotic injections
declined from 2.1% in 1992 to 1.6% in 2001 (Table 22),
possibly reflecting the decline in hospitalizations,
as noted above. The percentage of male Medicare
beneficiaries 65 and older with prostatitis who had
bacterial culture and urinalysis remained steady (15%
to 17%) from 1992 to 2001, which is not surprising,
since the diagnostic approach to prostatitis has not
changed over the years. The percentage of male
Medicare beneficiaries 65 and older with prostatitis
who had cystoscopy also remained steady (1.6%
in 1992 to 1.2% in 2001) (Table 22). The percentage
of those with prostatitis who had STD cultures was
very low over the years, from 0.03% in 1992 to 0% in
2001 (Table 23). Part of the explanation for this low
rate may be that STD testing is typically performed
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in younger, unmarried individuals. The percentage
of those receiving urethral procedures also remained
low over time, from 0.15% in 1992 to 0.11% in 2001
(Table 22). Finally, the percentage of those receiving
urodynamic studies also remained low over time,
from 1.0% in 1992 to 0.76% in 2001 (Table 22).

According to the National Survey of Ambulatory
Surgery database, visit rates were essentially stable
between 1994 and 1996, with an annualized rate of 33
per 100,000 for prostatitis listed as any diagnosis (Table
24). Visit rates were highest in the 55-74 age group
(216 per 100,000), followed closely by the 75 and over
group (201 per 100,000); men aged 35-54 and 18-34 had
much lower rates (91 per 100,000 and 24 per 100,000,
respectively). Three procedures were associated with
ambulatory surgery visits for prostatitis—cystoscopy,
prostatic biopsy, and urethral dilation. The annualized
visit rate was highest for cystoscopy, followed by
prostatic biopsy, then urethral dilation (Table 25).

All the outpatient databases indicated a slight
decrease in visits for prostatitis over time. This trend
may reflect an actual decline or simply a change in how
physicians coded visits for prostatitis. The variety of
diagnostic studies associated with prostatitis probably
reflects the absence of a gold standard diagnostic test,
and the variety of therapeutic procedures probably
reflects the absence of an effective therapy for most
cases of prostatitis.
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Urologic Diseases in America

Table 24. Ambulatory surgery visits for prostatitis listed as any diagnosis, 1994-1996 (merged), count, rate? (95% Cl),
annualized rate®, age-adjusted rate°

1994-1996
3-Year 3- Year
Count Rate Annualized Rate Age-Adjusted Rate
Total 88,261 98 (84-111) 33 97
Age
18-34 7,647 24 (14-34) 8.0
35-54 32,225 91 (69-113) 30
55-74 38,523 216 (169-263) 72
75+ 9,866 201 (127-275) 67
Region
Midwest 29,754 140 (112-168) 47 140
Northeast 23,218 129 (84-173) 43 127
South 30,288 97 (75-120) 32 96
West * * * *

*Figure does not meet standard for reliability or precision.
MSA, metropolitan statistical area.

aRate per 100,000 is based on 1994, 1995, 1996 population estimates from Current Population Survey(CPS), CPS Utilities, Unicon
Research Corporation, for relevant demographic categories of US adult male civilian non-institutionalized population.

®Average annualized rate per year.

°Grouped years age-adjusted to the US Census-derived age distribution of the midpoint of years. Individual years age-adjusted to the
US Census-derived age distribution of the year under analysis.

NOTE: Counts may not sum to total due to rounding.
SOURCE: National Survey of Ambulatory Surgery, 1994, 1995, 1996.

Table 25. Procedure use during ambulatory surgery visits for prostatitis listed as any diagnosis, 1994-1996 (merged), count,
rate® (95% CI), annualized rate®, rate per 100,000 visit® (95% CI)

3- Year Annualized 3-Year Rate
Count Rate Rate Per 100,000 visits for Prostatitis
Total 88,261 98 (84—111) 33 100,000 (85,800-114,200)
With associated cystoscopy (ICD-9 57.32) 58,932 65 (54-76) 22 66,770 (55,259-78,281)
With associated prostatic biopsy (ICD-9 60.11) 22,845 25 (19-32) 8.3 25,883 (19,404-32,363)
With associated urethral dilation (ICD-9 58.6) 13,387 15 (10-20) 5.0 15,168 (10,161-20,174)

aRate per 100,000 is based on 1994—-1996 population estimates from Current Population Survey (CPS), CPS Utilities, Unicon Research
Corporation, for relevant demographic categories of US adult male civilian non-institutionalized population.

®Rate per 100,000 men is based on average annualized rate per year.

°Rate per 100,000 is based on estimated number of visits for prostatitis in NSAS 1994—1996.
NOTE: Counts may not sum to total due to rounding.

SOURCE: National Survey of Ambulatory Surgery, 1994, 1995, 1996
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Prostatitis

Table 26. Emergency room visits for males with prostatitis having commercial health insurance, count, rate®

1994 1996 1998 2000 2002
Count Rate Count Rate Count Rate Count Rate Count Rate
As Primary Diagnosis
Total 41 11 52 9 106 12 132 13 104 12
As Any Diagnosis
Total 63 18 72 13 165 19 218 22 165 19

aRate per 100,000 based on member months of enrollment in calendar years for males in the same demographic stratum.
SOURCE: Center for Health Care Policy and Evaluation, 1994, 1996, 1998, 2000, 2002.

Emergency Room Care

Between 1994 and 2002, emergency room visits
by individuals with commercial insurance who had
a primary diagnosis of prostatitis remained relatively
stable; according to the CHCPE database (Table
26), the rate of emergency room visits in 2002 was
12 per 100,000 population. While emergency room
visits were nearly three times more common in the
Medicare population than in the CHCPE population,
the Medicare rates decreased over time (Table 27). In
2001, the age-adjusted emergency room visit rate for
men 65 and older was 34 per 100,000, a 29% decline
from 1992, when the rate was 48 per 100,000. The
highest rates within each year tended to be in the older
age groups, peaking each year in the 85+ group. The
higher rate among older men likely reflects the lower
threshold for referring older men with prostatitis
to the emergency room for evaluation. The highest
rates were in the South across all the years studied.
The highest rates of emergency room visits were for
African Americans in each of the years of study except
1995, when the rate was highest for North American
Natives; however, the low counts make this estimate
unreliable. According to NHAMCS data for 1994-2000
(Table 28), the annualized age-adjusted emergency
room visit rate was 91 per 100,000, which is much
higher than the rates noted in the CHCPE and Medicare
databases. Because the years were aggregated to create
an adequate sample size, we do not know if the rates
declined with time in the NHAMCS data as they did
in the other two databases.

ECONOMIC IMPACT
The economic impact of prostatitis includes

the direct medical costs of treating the condition
and the indirect costs associated with lost work

time. Each inpatient or outpatient encounter may
involve a variety of cost sources, including physician
professional fees; radiographic studies; room and
board; and laboratory, pharmacy, and operating room
costs. We use the terms costs and expenditures to refer
to total payments made by patients (co-insurance,
co-payments, deductibles, and uncovered expenses)
and by all third-party payors (primary and secondary
coverage, when available).

Overall spending in the United States for
diagnosis and management of prostatitis totaled $84
million in 2000 (Table 29). This estimate is exclusive
of pharmaceuticals, which can play a significant role
in initial management. Increases in expenditures for
hospital outpatient services and physician office visits
were 31% and 62%, respectively, from 1994 to 2000,
while spending on ambulatory surgery and inpatient
expenditures peaked in 1998. Inpatient services
accounted for the greatest proportion of expenditures
in 2000, but ambulatory surgery and emergency room
visits combined accounted for almost half of the total
expenditures.

Expenditures among Medicare enrollees 65 and
over were $27 million in 2001 and have remained
level since 1992, indicating a decrease in real spending
over time (Table 30). The lack of a secular trend
in expenditures was a function of slight decreases
in inpatient expenditures and slight increases in
physician office visit expenditures. Physician office
visits accounted for more than half of the expenditures
in 2001 in this population. Expenditures among
Medicare enrollees under 65 were substantially less,
totaling only $3 million in 2001. Physician office
visits accounted for more than three-quarters of the
expenditures in this group in 2001.

The incremental costs associated with prostatitis
were estimated using risk-adjusted regression models
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Prostatitis

Table 28. Emergency room visits for prostatitis listed as any diagnosis, 1994-2000 (merged), count, rate® (95% CI), annualized

rate®, age-adjusted rate°

1994-2000
4—Year
Count Annualized Rate Age-Adjusted Rate
Total 336,915 91 361

aRate per 100,000 is based on 1994, 1996, 1998, 2000 population estimates from Current Population Survey (CPS), CPS Utilities,
Unicon Research Corporation, for relevant demographic categories of US adult male civilian non-institutionalized population.

®Average annualized rate per year.

°Age-adjusted to the US Census-derived age distribution of the midpoint of years.

NOTE: Counts may not sum to total due to rounding.

SOURCE: National Hospital Ambulatory Medical Care Survey, 1994, 1996, 1998, 2000.

that control for age, work status, income, urban or
rural residence, and health plan characteristics (Table
31). Among 18- to 64-year-old males with employer-
providedinsurance, averageannual expenditures were
$5,464 for those treated for prostatitis, compared with
$3,705 for similar men not treated for the condition;
thus an incremental cost of $1,759 was associated
with a diagnosis of prostatitis. Pharmaceuticals make
up an important part of treatment costs (26%), which
is consistent with the clinical management of the
condition. Surgical removal of affected portions of the
prostate is rare and is typically reserved for the most
severe cases of prostatitis. Excess costs were found to
vary substantially by age: treatment costs for 35- to
44-year-old men with prostatitis were $4,690 more
than those for similar men of the same age without
prostatitis. A diagnosis of prostatitis was associated
with modest increases in medical expenditures
overall, although excess costs were relatively higher
among younger men, i.e., those 35 to 44 years of age.
In addition to the direct medical costs of
treatment, the economic burden of prostatitis includes

indirect costs associated with absenteeism and work
limitations. Among 334 privately insured men with
a medical claim for prostatitis in 2002, 14% missed
some work related to the condition (Table 32). This
proportion did not vary by age or region of the
country, except in the Northeast, where only 3% of
men treated for prostatitis missed work. The average
annual amount of work missed by a patient with one
or more claims for prostatitis was 4.4 hours. This low
number is likely a result of most patients being treated
with drugs rather than procedures. These estimates
of work loss are modestly smaller than those of prior
studies—the NIH Chronic Prostatitis Cohort Study
reported that 26% of men experienced work loss over
a three-month period, with an average, estimated
value of $551 (3).

CONCLUSIONS
Prostatitis is a relatively common condition in the

US male population. It affects adult men of all ages,
unlike BPH and prostate cancer, which are mainly

Table 29. Expenditures for prostatitis, by site of service (% of total)

Service Type 1994 1996 1998 2000

Hospital Outpatient $3,199,401 4.0% $3,484,259 4.1% $3,225,051 3.5% $4,203,769 5.0%
Physician Office $3,206,854 4.0% $3,492,375 4.1% $4,295,666 4.7% $5,223,512 6.2%
Ambulatory Surgery $23,560,902 29.6% $27,425,839 32.4% $31,669,599 34.4% $23,831,205 28.2%
Emergency Room $13,941,447 17.5% $15,182,719 17.9% $15,784,644 17.2% $16,348,869 19.4%
Inpatient $35,633,726 44.8% $35,156,792 41.5% $37,048,008 40.3% $34,844,645 41.3%
TOTAL $79,542,330 $84,741,984 $92,022,968 $84,452,000

SOURCE: National Ambulatory and Medical Care Survey; National Hospital and Ambulatory Medical Care Survey; Healthcare Cost and
Utilization Project; Medical Expenditure Panel Survey, 1994, 1996, 1998, 2000.
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Table 30. Expenditures for Medicare beneficiaries for treatment of prostatitis (% of total)

Age 65 and over

Service Type 1992 1995 1998 2001
Hospital Outpatient $956,040 3.5% $1,115,920 4.1% $974,120 3.6% $1,303,680 4.7%
Physician Office $11,923,120 44.0% $12,564,800  46.7% $12,587,820 46.7% $13,785,200 50.2%
Ambulatory Surgery $2,649,920 9.8% $3,088,800 11.5% $3,532,880 13.1% $2,948,400 10.7%
Emergency Room $908,560 3.4% $972,320 3.6% $1,101,120 4.1% $939,900 3.4%
Inpatient $10,670,800 39.4% $9,158,400 34.0% $8,732,160 32.4% $8,500,240 30.9%
TOTAL $27,108,440 $26,900,240 $26,928,100 $27,477,420
Under 65
Service Type 1992 1995 1998 2001
Hospital Outpatient $152,520 9.2% $265,600 11.8% $283,500 11.3% $314,760 11.0%
Physician Office $1,248,480 75.1% $1,708,800 76.1% $1,789,080 71.1% $2,205,920 77.0%
Ambulatory Surgery 0.0% - 0.0% - 0.0% - 0.0%
Emergency Room $261,000 15.7% $270,720 12.1% $444,400 17.7% $343,540 12.0%
Inpatient 0.0% -—- 0.0% - 0.0% - 0.0%
TOTAL $1,662,000 $2,245,120 $2,516,980 $2,864,220

SOURCE: Centers for Medicare and Medicaid Services, 1992, 1995, 1998, 2001.

Table 31. Estimated annual expenditures of privately insured employees with and without a medical claim for prostatitis in

20022
Annual Expenditures (per person)
Males without Prostatitis (N=281,633) Males with Prostatitis (N=3,698)
Medical Rx Drugs Total Medical Rx Drugs Total
Total $2,669 $1,036 $3,705 $4,038 $1,426 $5,464
Age
18-34 $1,288 $691 $1,979 $2,430 $1,345 $3,775
35-44 $2,120 $875 $2,995 $6,299 $1,386 $7,685
45-54 $3,061 $1,214 $4,275 $3,631 $1,442 $5,073
55-64 $3,208 $1,131 $4,339 $3,706 $1,458 $5,164
Region
Midwest $2,591 $1,021 $3,612 $3,916 $1,419 $5,335
Northeast $2,616 $1,117 $3,733 $3,955 $1,544 $5,499
South $2,717 $969 $3,686 $4,107 $1,322 $5,429
West $2,879 $1,062 $3,941 $4,351 $1,495 $5,846

Rx, Prescription.

aThe sample consists of primary beneficiaries ages 18 to 64 having employer-provided insurance who were continuously enrolled

in 2002. Estimated annual expenditures were derived from multivariate models that control for age, gender, work status (active/

retired), median household income (based on zip code), urban/rural residence, medical and drug plan characteristics (managed care,
deductible, co-insurance/co-payments) and binary indicators for 28 chronic disease conditions.

SOURCE: Ingenix, 2002.
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Table 32. Average annual work loss of males treated for prostatitis, 1999 (95%Cl)

Average Work Absence (hrs)

Number of Workers? % Missing Work Inpatient® Outpatient® Total
Total 334 14% 0.4 (0-0.9) 40 (2.4-5.7) 44 (27-6.2)

Age

18-29 7 14% 0 0.3 (0-0.9) 0.3 (0-0.9)

30-39 71 20% 0 4.7 (0.1-9.2) 4.7 (0.1-9.2)

40-49 104 13% 0.5 (0-1.4) 3.7 (1.1-6.3) 41 (1.1-7.1)

50-64 152 12% 0.6 (0-1.4) 41 (1.7-6.5) 4.7 (2.2-7.3)
Region

Northeast 34 3% 0 0.9 (0-2.9) 0.9 (0-2.9)

Midwest 65 15% 0.5 (0-1.5) 2.7 (0-6.2) 3.2 (0-6.8)

South 174 16% 0.6 (0-1.4) 5.2 (2.5-7.8) 5.8 (2.9-8.7)

West 30 17% 0 5.5 (0-11.6) 5.5 (0-11.6)

Unknown 31 10% 0 2.1 (04.9) 2.1 (0-4.9)

2lndividuals with an inpatient or outpatient claim for prostatitis and for whom absence data were collected. Work loss based on reported
absences contiguous to the admission or discharge dates of each hospitalization or the date of the outpatient visit.

®Inpatient and outpatient include absences that start or stop the day before or after a visit.

Source: Marketscan Health and Productivity Management, 1999.

conditions of older men. Prostatitis is an umbrella
term that refers to several types of prostatitis;
however, coding schemes limit the ability to obtain
detailed information on the individual types. Other
conditions are commonly associated with prostatitis,
especially BPH, and this may reflect misclassification
or misdiagnosis, although it is also possible for an
older man to have both conditions. Prostatitis is
generally treated in the outpatient setting; inpatient
hospitalizations have declined over time. There are
various diagnostic and treatment procedures, but
the variety likely reflects the absence of a definitive
diagnostic test and the absence of effective therapies
for prostatitis. The cost of prostatitis, exclusive
of pharmaceutical spending, is about $84 million
annually and appears to be increasing over time,
despite the shift from inpatient to outpatient care.
Given the extensive gaps in our understanding of the
diagnosis and treatment of prostatitis, many of these
expenditures may represent a waste of resources.

RECOMMENDATIONS

The Urologic Diseases in America project
expended a great deal of effort to obtain the best data
available on prostatitis and identified a number of
knowledge gaps that need to be filled. We propose
the following topics for investigation to improve the
understanding of prostatitis:

Explore the relationship between prostatitis and
BPH.

Explore differences in epidemiology,
pathogenesis, and treatment response in men
with pelvic pain and voiding symptoms and men
with voiding symptoms but no pain.

The relationship between inflammation and
acute urinary retention, already noted in the
Medical Treatment of Prostate Symptoms
(MTOPS) study (34), needs to be characterized
further.

Given the expenditures on procedures for a
clinical condition without a clear etiology,
further basic research to identify the etiology
and pathogenesis of male chronic pelvic pain is
needed.

A specific diagnostic code for Category III
prostatitis would be beneficial in several ways:
standardized coding would lead to more specific
and therefore more useful estimates of the
incidence, prevalence, and resource utilization of
this condition and would necessitate education
for clinicians on the criteria for using this
diagnosis. This would likely raise awareness of
CPP/CPPS, which would in turn lead to more-
accurate diagnosis and coding of this condition.
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Benign Prostatic Hyperplasia

INTRODUCTION

Benign prostatic hyperplasia (BPH), the most
common benign neoplasm in American men, is a
chronic condition that increases in both incidence and
prevalence with age. It is associated with progressive
lower urinary tract symptoms and affects nearly
three out of four men during the seventh decade
of life. Using definitions in the Agency for Health
Care Policy and Research (AHCPR) Diagnostic and
Treatment Guidelines for BPH (1), it is estimated that
approximately 6.5 million of the 27 million Caucasian
men 50 to 79 years of age in the United States in 2000
were expected to meet the criteria for discussing
treatment options for BPH (2). In 2000, approximately
4.5 million visits were made to physicians’ offices to
for a primary diagnosis of BPH, and nearly 8 million
visits were made with either a primary or secondary
diagnosis of BPH. In the same year, approximately
87,400 prostatectomies for BPH were performed
on inpatients in nonfederal hospitals in the United
States. While the number of outpatient visits for BPH
climbed consistently during the 1990s, there was a
dramatic decline in the utilization of transurethral
prostatectomy, inpatient hospitalization, and length
of hospital stay for this condition. These trends
reflect the changing face of medical management for
BPH, i.e., increasing utilization of pharmacological
agents and minimally invasive therapies. In 2000,
the direct cost of BPH treatment was estimated to be
$1.1 billion, exclusive of outpatient pharmaceuticals.
Given the impact that BPH can have on quality of life
and the cost of medical care for millions of American

John T. Wei, MD, MS
Elizabeth A. Calhoun, PhD
Steven J. Jacobsen, MD, PhD

men, investigations into risk factors, diagnostic and
therapeutic resource utilization, and outcomes related
to BPH are warranted.

DEFINITION AND DIAGNOSIS

Benign prostatic hyperplasia is characterized
pathologically by a cellular proliferation of the
epithelial and stromal elements within the prostate
gland. These changes, which begin histologically
in the third decade of life and clinically in the fifth
decade of life, are mediated primarily by tissue
levels of dihydrotestosterone within the prostate and
result in the gland’s continued growth throughout
life. When prostatic enlargement occurs, increased
resistance in the proximal urethra may limit
urinary flow during micturition, often resulting
in pathophysiologic changes in the bladder wall.
Consequently, lower urinary tract symptoms (LUTS)
due to prostatic obstruction are inseparable from
symptoms due to bladder detrusor dysfunction.
Moreover, bladder dysfunction for reasons other
than prostatic obstruction, such as aging or diabetic
neuropathy, may occur independently; such cases are
often misclassified as BPH.

Clinically, BPH is distinguished by progressive
development of LUTS. These symptoms are variable
andrangefromnocturia, incompleteemptying, urinary
hesitancy, weak stream, frequency, and urgency to
the development of acute urinary retention. Such
symptoms can have a significant negative impact on
quality of life, leading many men to seek treatment (3).
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Table 1. Codes used in the diagnosis and management of benign prostatic hyperplasia

Males 40 years or older with:
ICD-9 diagnosis codes
599.6 Urinary obstruction, unspecified
600.0 Hypertrophy (benign) of prostate
600.9 Unspecified hyperplasia of prostate
ICD-9 procedure codes
60.2  Transurethral prostatectomy
60.21  Transurethral (ultrasound) guided laser induced prostatectomy (TULIP)
60.29 Other transurethral prostatectomy
60.3  Suprapubic prostatectomy
60.4 Retropubic prostatectomy
60.94 Control of (postoperative) hemorrhage of prostate
60.95 Transurethral balloon dilation of prostatic urethra
60.96 Transurethral destruction of prostate tissue by microwave thermotherapy
60.97 Other transurethral destruction of prostatic tissue by other thermotherapy
CPT procedure codes
52450 Transurethral incision of prostate
52510 Transurethral balloon dilation of the prostatic urethra

52601 Transurethral electrosurgical resection of prostate, including control of postoperative bleeding, complete (vasectomy,
meatomy, cystourethroscopy, urethral calibration, and/or dilation, and internal urethrotomy are included)

52606 Transurethral fulguration for postoperative bleeding occurring after the usual follow-up time
52612 Transurethral resection of prostate; first stage of two-stage resection (partial resection)

52614 Transurethral resection of prostate; second stage of two-stage resection (resection completed)
52620 Transurethral resection of residual obstructive tissue after 90 days postoperative

52630 Transurethral resection of regrowth of obstructive tissue longer than one year postoperative
52640 Transurethral resection of postoperative bladder neck contracture

52647 Noncontact laser coagulation of prostate, including control of postoperative bleeding, complete (vasectomy, meatotomy,
cystourethroscopy, urethral calibration and/or dilation, and internal urethrotomy are included)

52648 Contact laser vaporization with or without transurethral resection of prostate, including control of postoperative bleeding,

complete (vasectomy, meatotomy, cystourethroscopy, urethral calibration and/or dilation, and internal urethrotomy are in-
cluded)

53850 Transurethral destruction of prostate tissue by microwave thermotherapy
53852 Transurethral destruction of prostate tissue by radiofrequency thermotherapy

55801 Prostatectomy, perineal, subtotal (including control of postoperative bleeding, vasectomy, meatotomy, urethral calibration
and/or dilation, and internal urethrotomy)

55821 Prostatectomy (including control of postoperative bleeding, vasectomy, meatotomy, urethral calibration and/or dilation, and
internal urethrotomy); suprapubic, subtotal, one or two stages

55831 Prostatectomy (including control of postoperative bleeding, vasectomy, meatotomy, urethral calibration and/or dilation, and
internal urethrotomy); retropubic, subtotal

Males 40 years or older with one of the following ICD-9 codes, but not carrying diagnosis code 185 (malignant neoplasm of prostate)
as another diagnosis
594.1  Other calculus in bladder
788.20 Retention of urine, unspecified
788.21 Incomplete bladder emptying
788.29 Other specified retention of urine
788.41 Urinary frequency
788.42 Polyuria
788.43 Nocturia
788.61 Splitting of urinary stream
788.62 Slowing of urinary system

Continued on next page
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Table 1 (continued). Codes used in the diagnosis and management of benign prostatic hyperplasia

Any of the following ICD-9 codes and any of the procedure or BPH medication codes

600.1 Nodular prostate

600.2 Benign localized hyperplasia (eg adenoma of prostate, adenofibramatous hypertrophy of prostate) of prostate

While no standard definition of BPH exists, clinically
significant BPH is heralded by the onset of LUTS;
therefore, LUTS are usually presumed to be due to
BPH in the absence of another obvious cause. The
International Classification of Diseases (ICD-9-CM)
coding system is frequently used to identify cases in
studies of BPH prevalence; other approaches include
using codes for specific pharmacological or surgical
interventions as surrogates for BPH cases.

In this chapter, the burden of illness attributable
to BPH and its associated medical care is characterized
fromavariety of datasources,includingadministrative
datasets using ICD-9 and Current Procedural
Terminology (CPT) codes, large national health
surveys, and community-based studies. Table 1 lists
the codes used in the diagnosis and management of
BPH. Although most BPH cases are coded as 600.0,
this diagnostic code usually reflects a clinical diagnosis
ranging from abnormal digital rectal examination
to invasive therapy for symptoms. Although these
administrative data provide for concrete estimates
of resource utilization, they probably underestimate
the number of men affected by BPH. In the National
Health and Nutrition Examination Survey (NHANES-
III), four items were used to identify symptomatic
men:

e number of times a night the man gets up to
urinate;

¢ feeling that the bladder is not empty;

® trouble starting urination; and

* in men older than 60 years, decreased urinary
stream.

While NHANES-III data are nationally
representative, they fail to capture the full range of
BPH-related voiding symptoms. Methodological
differences in data collection among the datasets
used result in great variability in estimates of BPH
prevalence, incidence, and resource utilization.
National surveys such as NHANES-III are essential
for ascertaining population-based estimates, but they

are limited in the quantity of information available
from each subject.

In 1994, the Agency for Health Care Policy and
Research (AHCPR), since renamed the Agency for
Healthcare Research and Quality (AHRQ), released
a set of diagnostic and treatment guidelines for
BPH tailored to symptom severity (1). The potential
impact of BPH can be estimated by applying these
guidelines to the proportion of symptomatic males in
populations-based studies (Figure 1). As underscored
by the AHCPR BPH Guidelines panel, BPH actually
comprises four interrelated conditions (2):

* histologic BPH;
e symptomatic BPH;
* bladder outlet obstruction, as evidenced by
symptomatic BPH;
¢ detrusor decompensation.
The AHCPR BPH Guidelines also outline the basic
evaluation and stratification of patients for treatment
decision making, whereby men are stratified on the
presence of mild, moderate, or severe LUTS. The
guidelines recommend using the American Urological
Association Symptom Index (AUASI), a validated
patient-reported measure of LUTS that captures
both obstructive and irritative symptoms (4). The
AUASI was developed by the American Urological
Association (AUA) in collaboration with the Patient
Outcomes Research Team for Prostate Disease (4).
The self-administered instrument includes seven
questions rated on 0-to-5 Likert scales; scores can
range from 0 to 35 points. Nearly 60% of urologists
reported documenting the AUASI for men with LUTS
(5), and the vast majority report following the AHCPR
guidelines by using an AUASI score higher than7 as an
indication of moderate-to-severe symptoms. Several
large community-based cohort studies, including the
Olmsted County Study of Urinary Symptoms and
Health Status Among Men and the Flint Men’s Health
Study, have adopted the AUASI as their measure of
disease severity in men with LUTS. Nevertheless,
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U.S. white Sx score QMax
Age population (>7) (<10 mL/s) P No.
50-59 | 8,988,000 | 2,941,772
+ 341,724
0.3273 + 0.03802 § (203,027,
0.1162 474,757)
60-69 | 8,348,000 3,408,488
+ | 1,129,651
0.4083 + | 0.13532 | (861,617;
0.3315 1,397,704)
70-79 | 5,210,000 2,403,373
B 865,225
0.4613 + 0.16607 | (634,295;
0.3600 1,095,963)
2,336,600
(1,056,731;
3,616,469)
U.S. white Sx score QMax
Age population (>7) (<15 mL/s) P No.
50-59 | 8,988,000 2,941,772
+ 1,515,377
0.3273 + 0.16860 | (1,250,439;
0.5152 1,784,852)
60-69 | 8,348,000 3,408,488
+ 2,221,028
0.4083 + 0.26606 | (1,874,759;
0.6517 2,567,296)
70-79 | 5,210,000 2,408,373
+ 1,826,384
0.4613 + 0.35055 | (1,530,407;
0.7600 2,122,361)
5,562,789
(3,841,101;
7,284,476)

Figure 1.

Potential impact of new benign prostatic hyperplasia guidelines on the 1990 US white male population aged 50 to

79 years. Top, Guideline criteria of American Urological Association Symptom Index (AUASI) greater than 7 and
peak urinary flow rate (Qmax) less than 15 mL/s. Bottom, Guideline criteria of AUASI greater than 7 and Qmax less
than 10 mL/s. P indicates the proportion of men within each age group meeting both criteria; No., number of men
meeting both criteria (95% confidence interval). All proportions (decimal figures) are derived from the Olmsted
County (Minnesota) Study of Urinary Symptoms and Health Status Among Men.

SOURCE:

Reprinted from Archives of Internal Medicine, 155(5), 477—481, Copyright © 1995, American Medical Association. All rights reserved.

a limitation of these datasets is that histological
confirmation of BPH is universally absent. Despite the
widespread acceptance of the AUASI, the absence of
an accepted standard definition for BPH suggests that
comparisons across datasets should be approached
with caution.

PREVALENCE AND INCIDENCE

Recent data from NHANES-III suggest that BPH
and LUTS are common in men 30 years of age and
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older and increase with age; nocturia was the most
prevalent of the obstructive symptoms measured (6)
(Table 2). Among men aged 60 to 69, nearly three out
of four men complained of nocturia; the proportion
was nearly 83% among men 70 years and older,
illustrating the increasing burden of LUTS that occurs
with aging. However, NHANES-III captured only
nocturia, urinary hesitancy, incomplete emptying,
weak stream, and surgery. Other population-based
studies, such as the Massachusetts Male Aging Study
(MMAS), may provide more accurate assessments
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Table 4. Frequency of benign prostatic hyperplasia® listed as a diagnosis in male VA patients seeking outpatient care, rate®

1999 2000 2001
Primary Any Primary Any Primary Any
Diagnosis Diagnosis Diagnosis Diagnosis Diagnosis Diagnosis
Total 6,098 10,654 5,705 11,650 4,811 11,406
Age
40-44 955 1,339 965 1,426 808 1,280
45-54 2,420 3,707 2,318 3,938 1,966 3,703
55-64 5,748 9,419 5,247 9,652 4,275 8,821
65-74 8,427 15,075 7,650 16,102 6,210 15,231
75-84 9,293 17,068 8,328 18,300 6,799 17,556
85+ 9,109 16,223 8,563 17,663 7,136 17,199
Race/ethnicity
White 7,663 13,055 6,993 13,688 5,889 12,809
Black 6,677 10,061 6,143 10,101 5,126 9,140
Hispanic 7,683 10,978 7,779 11,940 6,131 11,123
Other 5,900 9,459 5,128 9,201 4,302 8,681
Unknown 3,846 7,846 3,858 9,629 3,481 10,466
Region
Midwest 6,348 11,220 5,766 12,225 4,890 11,996
Northeast 6,406 11,078 6,046 12,154 5,158 12,114
South 6,047 10,497 5,720 11,604 4,695 11,078
West 5,499 9,724 5,171 10,390 4,484 10,379
Insurance status
No insurance/self-pay 4,837 8,034 4,525 8,451 3,747 8,008
Medicare/Medicare supplemental 9,040 16,754 7,938 17,533 6,557 16,682
Medicaid 4,830 7,942 5,034 8,466 4,359 7,936
Private insurance/HMO/PPO 5,977 10,420 5,354 11,046 4,319 10,544
Other insurance 4,844 8,286 4,451 8,217 3,778 7,808
Unknown 5,834 8,370 4,534 6,946 1,675 4,691

HMO, health maintenance organization; PPO, preferred provider organization.

aRepresents diagnosis codes for BPH alone (no bladder stones).

Rate is defined as the number of unique patients with each condition divided by the base population in the same fiscal year x 100,000 to calculate the
rate per 100,000 unique outpatients.

NOTE: Race/ethnicity data from clinical observation only, not self-report; note large number of unknown values.

Source: Outpatient Clinic File (OPC), VA Austin Automation Center, 1999-2001.
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of prevalence because they also include irritative
symptoms such as urinary frequency and urgency
(7). In the MMAS cohort, BPH was identified by
clinical diagnosis or history of surgery for BPH. The
prevalence ranged from 8.4% in men 40 to 49 years of
age to 33.5% in men aged 60 to 70 (Table 3).

These trends are further supported by 2001 data
from the Veterans Health Administration (VA), in
which the prevalence of BPH listed as the primary
diagnosis during outpatient visits ranged from 808
per 100,000 in men aged 40 to 44 to 7,136 per 100,000
in men older than 85 (Table 4). The rate for all men 45
and older more than doubled when BPH was listed as
any diagnosis. Between 1999 and 2001, the number
of male veterans with outpatient visits for BPH as a
primary diagnosis decreased, while the number of
visits with BPH listed as any diagnosis increased. That
these rates are lower than those reported in the MMAS
suggests that older male veterans may also access care
for their BPH outside the VA system. Nonetheless,
the VA data support the association with age that has
been observed in other populations.

The Olmsted County Study (OCS) and the Flint
Men’s Health Study have been used to produce
a variety of estimates regarding the prevalence,
incidence, and natural history of BPH. The initial
OCS cohort was randomly selected from a sample
stratified on age and residence (City of Rochester vs
balance of Olmsted County); the sampling frame was
constructed from the Rochester Epidemiology Project.
This sampling frame identified approximately 95%
of the residents (according to the 1990 census) and
included only Caucasian males. The Flint cohort
was closely modeled after the OCS and included a
probability sample of African American men selected
from households or group dwelling units located
in Flint, Michigan, and from selected census tracts
in neighboring Genessee County. Prior history of
prostate cancer or prior operations on the prostate
gland were exclusion criteria for both the Flint
Men’s Health Study and the OCS. Eligible men were
stratified into ten-year age groups: 40 to 49, 50 to 59,
60 to 69, and 70 to 79. Comprehensive interviews
were performed to obtain information on potential
personal and environmental risk factors for prostate
cancer; the AUASI family history of cancer; health
behaviors such as smoking, drinking, and physical
activity; occupational or other exposures to selected

Benign Prostatic Hyperplasia

Table 5. Urinary symptom frequency (percentage of men
with urinary symptoms occurring more than rarely)

Age Group (yrs)
40-49 50-59 60-69 70+
Total number of patients 800 612 436 271
% with symptoms showing strong

age relation
Nocturia 16 29 42 55
Weak stream 25 34 39 49
Stopping or starting 18 25 29 32
Feeling cannot wait 28 32 42 46
Feeling bladder not empty 16 17 23 23
% with symptoms not showing
age relation
Frequent urination (within 2 hrs) 34 34 36 35
Pain or burning 5 6 4 7
Strain or push 12 15 13 15
Repeat within 10 mins 12 11 18 11
Dribbling 37 43 44 36
Difficulty starting 14 18 20 19
Wet clothing 23 25 24 22
Obstructive score®
% with score greater than 7 16 24 27 30
Corrected® 15 21 24 29
Median score 3 4 4 4
Corrected® 2 3 4 4
AUA score:
% with score greater than 7 26 33 41 46
Corrected® 24 31 36 44
Median score 4 5 6 7

aObstructive score is the sum of weak stream, stopping and starting,
dribbling, hesitancy, and incomplete emptying.

®Corrected proportion is the age-stratified, weighted mean of dichto-
mous (0 and 1) variables with weights n/N (responders) and (N-n)/N
(initial nonresponders), where N corresponds to the total number of
randomly selected eligible and invited men, and n is the number of
participants in the main study cohort, within the age decade.
cCorrected median scores were calculated by replicating nonresponder
questionnaire data to simulate all nonresponders and calculating the
median of the combined data for respondents and initial nonresponders.
This approach assumes that initial nonresponders for whom data were
obtained are representative of all refusals.

YAUA composite symptom frequency score not available from the
nonresponder study. Corrected proportions were obtained by decreas-
ing the study cohort proportions by the percentage reduction observed
for AUA bother score, assuming a similar relationship would apply to
the frequency score. Calculation of corrected AUA score median is not
practical.

SOURCE: Reprinted from Chute CG, Panser LA, Girman CJ, Oesterling
JE, Guess HA, Jacobsen SJ, Lieber MM, The prevalence of prostatism:
a population-based survey of urinary symptoms, Journal of Urology,
150, 85-89, Copyright 1993, with permission from Lippincott Williams &
Wilkins.
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Table 6. Clinical correlates of benign prostatic hyperplasia (Flint Men’s Health Study)

Age Group (yrs) P-value

Overall 40-49 50-59 60-69 70-79 ANOVA  Trend
Mean prostate vol + SE (cc) 26.6+0.5 233+0.7 26.7+08 329+1.6 32.8+2.0 0.0001 0.0001
Mean peak flow + SE (cc/sec) 22.3+0.9 256+1.7 205+12 182+1.3 154 +1.5 0.0002 0.0001
Mean symptom score + SE 73+04 6.4+0.6 75+0.6 9.0+£0.7 7.7+11 0.08 0.03
Mean bothersomeness score + SE 40+0.3 29+05 44+0.6 54+0.6 54+1.0 0.01 0.0001
% symptom score greater than 7 39.6 31.7 43.2 51.7 38.6 0.04 0.07
% bothersomeness score greater than 3 35.0 25.0 36.0 52.9 50.0 0.0004 0.0001

SOURCE: Reprinted from Wei JT, Schottenfeld D, Cooper K, Taylor JM, Faerber GJ, Velarde MA, Bree R, Montie JE, Cooney KA, The natural history
of lower urinary tract symptoms in black American men: relationships with aging, prostate size, flow rate and bothersomeness, Journal of Urology, 165,
1,521-1,525, Copyright 2001, with permission from Lippincott Williams & Wilkins.

Figure 2.

SOURCE:

100

Percent of Men

Age

|1 E2 @3 @4 05

Age-specific prevalence of benign prostatic hyperplasia.

Note: Bar 1, prevalence of pathologically defined benign prostatic hyperplasia from a compilation of five autopsy
studies (n = 1,075); bars 2 and 3, clinical prevalence in the Baltimore Longitudinal Study of Aging (n = 1,075); bar 2
is based on history and physical examination and bar 3 is based on the presence of an enlarged prostate on manual
rectal examination; bar 4, prevalence is based on an enlarged prostate on manual rectal examination from a compila-
tion of life insurance examinations (n = 6,975); bar 5, community prevalence in Rochester, Minnesota, based on case
definition using symptoms, prostate size, and urinary flow rates (n = 457).

Adapted from Guess HA, Benign Prostatic hyperplasia: antecedents and natural history, Epidemiologic Reviews, 1992, 14, 131-153,

with permission of Oxford University Press.
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Table 7. Incidence of acute urinary retention, by baseline age and lower urinary tract symptom severity

None-to-Mild Symptoms (AUASI = 7)

Incidence/1,000

Moderate-to-Severe Symptoms (AUASI > 7)
Incidence/1,000

Age Person-Years (95% CI) Person-Years (95% CI)
40-49 2.6 (0.8-6.0) 3.0 (0.4-10.8)
50-59 1.7 (0.3-4.8) 74 (2.7-16.1)
60—69 5.4 (2.0-11.6) 12.9 (6.2-23.8)
70-79 9.3 (3.4-20.3) 34.7 (20.2-55.5)

Total person-years 8344.4, median years of follow-up (25th, 75th percentile) 4.2 (3.6, 4.7).

SOURCE: Reprinted from Jacobsen SJ, Jacobson DJ, Girman CJ, Roberts RO, Rhodes T, Guess HA, Lieber MM, Natural history of prostatism: risk
factors for acute urinary retention, Journal of Urology, 158, 481-487, Copyright 1997, with permission from Lippincott Williams & Wilkins.

chemicals; general health condition; history of chronic
illnesses; sexualactivity; healthservicesutilization;and
demographic characteristics. Subjects were invited to
complete a clinical examination that included serum
prostate specific antigen (PSA), as well as transrectal
ultrasonography and uroflowmetry. These studies
captured a broader range of LUTS than was possible
in NHANES-III (6). In the OCS, moderate-to-severe
LUTS, defined as AUASI greater than 7, ranged from
26% in men 40 to 49 years of age to 46% in men 70 and
older (Table 5) (8, 9).

Using the OCS definition to identify cases, the
Flint Men’s Health Study found moderate to severe
LUTS in 39.6% of African American men, also with
a strong age association (Table 6) (10). In autopsy
series, the prevalence of histological BPH is even more
common (Figure 2) (11). Clinical samples based on
men presenting for care allow for more detailed data
but may be biased by type and severity of symptoms.

Collectively, all these studies illustrate the great
prevalence of LUTS and document the burden of
it that occurs with increasing age. As noted above,
moderate-to-severe LUTS, defined as AUASI greater
than 7, ranged from 26% in the fifth decade of life
to 46% in the eighth decade. NHANES-III found no
racial/ethnic variation in the prevalence of obstructive
symptoms;however, overall LUTS (including irritative
symptoms) appear to occur with greater severity in
African American men.

NATURAL HISTORY

The natural history of BPH/LUTS is more
accurately estimated in community-based cohorts than
in self-selected patients seeking medical attention. The
former are more likely to represent the full spectrum
of illness and less likely to be biased by socioeconomic
factors such as access to healthcare. Longitudinal data
from the OCS suggest an annual prostate growth rate
of 1.6% diagnosed by transrectal ultrasonography (12)
and an average annual increase of 0.2 AUASI point
(13). Over a median follow-up period of 42 months in
the OCS, the proportion of men reporting moderate-
to-severe LUTS increased from 33% to 49% (13).

Urinary retention, considered to represent
the final symptomatic stage of progressive BPH,
occurred in the OCS at an overall incidence of 6.8
episodes per 1,000 person-years of follow-up; subset
analyses revealed 34.7 episodes per 1,000 person-
years of follow-up in men in their seventies who had
moderate-to-severe symptoms (Table 7) (14). These
rates are comparable to data subsequently reported
in the Health Professionals Followup Study, in which
men 45 to 83 years of age were followed from 1992
to 1997. A total of 82 men developed acute urinary
retention during 15,851 person-years of follow-up
(15). Both studies showed that age, more severe
symptoms, and larger prostate size were associated
with an increase in the risk of urinary retention.
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Benign Prostatic Hyperplasia

Table 9. Use of imaging tests in evaluation of benign prostatic hyperplasia and/or lower urinary tract symptoms in the male
Medicare population, count?, rate®

1992 1995 1998
Count Rate Count Rate Count Rate
Total 217,760 14,977 133,580 8,107 76,380 5,101
Intravenous pyelogram 56,280 3,871 25,400 1,542 14,760 986
Ambulatory surgery center 6,600 454 3,460 210 1,560 104
Inpatient 8,120 558 2,760 168 2,080 139
Hospital outpatient 920 63 520 32 260 17
Physician office 40,640 2,795 18,660 1,132 10,860 725
Transrectal ultrasound 150,960 10,382 99,560 6,042 52,360 3,497
Ambulatory surgery center 5,760 396 4,940 300 4,060 271
Inpatient 3,880 267 1,660 101 1,440 96
Hospital outpatient 900 62 620 38 440 29
Physician office 140,420 9,657 92,340 5,604 46,420 3,100
CT scan abdomen/pelvis with contrast 5,700 392 5,200 316 5,220 349
Ambulatory surgery center 320 22 160 9.7 140 9.3
Inpatient 2,660 183 2,460 149 3,040 203
Hospital outpatient 80 55 100 6.1 60 4.0
Physician office 2,640 182 2,480 151 1,980 132
CT scan abdomen/pelvis without contrast 2,420 166 1,680 102 2,460 164
Ambulatory surgery center 140 9.6 60 3.6 100 6.7
Inpatient 1,160 80 920 56 1,440 96
Hospital outpatient 20 14 0 0 20 1.3
Physician office 1,100 76 700 42 900 60
CT scan abdomen/pelvis with and without contrast 1,900 131 1,520 92 1,460 97
Ambulatory surgery center 180 12 140 8.5 80 5.3
Inpatient 560 39 660 40 620 41
Hospital outpatient 20 1.4 60 3.6 0 0
Physician office 1,140 78 660 40 760 51
CT scan abdomen, contrast use unspecified
Inpatient 500 35 220 13 120 8.0

aUnweighted counts multiplied by 20 to arrive at values in the table.

"Rate per 100,000 men with benign prostatic hyperplasia.

NOTE: Counts less than 600 should be interpreted with caution.

SOURCE: Centers for Medicare and Medicaid Services, 5% Carrier and Outpatient Files, 1992, 1995, 1998.
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Table 10. Diagnostic studies for lower urinary tract symptoms in elderly male Medicare beneficiaries (5% sample, 1991 to 1995)

1991 1992 1993 1994 1995

Uroflowmetry

Complex 6,717 7,575 8,528 8,687 8,607

Simple 1,059 936 802 608 535
Cystometrogram

Complex 2,146 2,081 1,905 1,978 1,917

Simple 622 535 463 450 414
Pressure flow study

Bladder 274 324 354 492 514

Intra-abdominal 183 226 238 329 343

SOURCE: Reprinted from Baine WB, Yu W, Summe JP, Weis KA, Epidemiologic trends in the evaluation and treatment of lower urinary tract
symptoms in elderly male Medicare patients from 1991 to 1995, Journal of Urology, 160, 816—820, Copyright 1998, with permission from Lippincott
Williams & Wilkins.

% Yes
100% - 01994 (n=514) 92%
01997 (n=502)
80% -
1% 71%
60% -
539
% 48%
1%
40% -
29%*
18%
20% -
° 9%* 1%
— e
0%
IVP Cystoscopy Uroflow Urodynamics Post Void PSA
Residual
Procedure

Figure 3.  Tests routinely ordered in diagnostic evaluation of patients with BPH.
*Significantly less than in 1994 (p < 0.05).

SOURCE: Adapted from Journal of Urology, 160, Gee WF, Holtgrewe HL, Blute ML, Miles BJ, Naslund MJ, Nellans RE, O’Leary MP, Thomas R,
Painter MR, Meyer JJ, Rohner TJ, Cooper TP, Blizzard R, Fenninger RB, Emmons L, 1997 American Urological Assocation Gallup Survey: changes in
diagnosis and management of prostate cancer and benign prostatic hyperplasia, and other practice trends from 1994 to 1997, 1,804—1,807, copyright
1998, with permission from Lippincott Williams & Wilkins.
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RISK FACTORS

OCS data revealed that age, prostate volume,
and peak urinary flow rate were each significantly
associated with AUASI scores but accounted for only
13% of symptom variability. The odds of moderate
to severe symptoms increased with age after the
fifth decade of life, from 1.9, to 2.9, to 3.4 for men in
the sixth, seventh and eighth decades, respectively.
Even after adjusting for age, the odds of moderate-
to-severe symptoms were 3.5 times greater for men
with prostates larger than 50 cc (as determined by
transrectal ultrasonography) than for men with
smaller prostates. In addition, a peak urinary flow of
less than 10 ml/sec was associated with a 2.4-fold risk
of moderate-to-severe symptoms (14).

OCS data also showed age to be associated with
an increased risk of acute urinary retention. After
adjusting for baseline symptom severity and peak
urinary flow rate, the relative risk of urinary retention
increased after the fifth decade of life, from 0.9, to 2.1,
to 4.8 for men in the sixth, seventh, and eighth decades,
respectively. Men with baseline AUASI greater than 7
and peak flow rates of 12 ml/sec or less were 2.3 and
2.1 times more likely to develop urinary retention,
respectively (14). After multivariate adjustment,
increasing age, presence of moderate-to-severe LUTS,
decreased peak flow rate, and prostate size (or PSA)
were associated with an increased likelihood of
receiving treatment for BPH (Table 8).

CLINICAL EVALUATION

Traditionally, intravenous pyelogram (IVP) and
transrectal ultrasound have been the most commonly
employed imaging examinations for BPH, even though
the AHCPR BPH guidelines do not recommend
their routine use (16). As expected, following the
dissemination of the BPH guidelines in 1994, the use of
IVP and TRUS in the Medicare population decreased
consistently (Table 9). By 1998, the utilization rates
for IVP and TRUS were only 986 per 100,000 and 3,497
per 100,000, representing 75% and 66% decreases from
1992, respectively. CT scans were uncommon in the
evaluation of men with BPH.

Other commonly used methods for assessing
lower urinary tract function include uroflowmetry,

Benign Prostatic Hyperplasia

cystometrogram, and pressure flow studies.
Medicare claims data indicate that between 1991
and 1995, use of complex uroflowmetry and
pressure flow studies increased, while the use of
cystometrograms decreased modestly (Table 10).
Independent validation of these observations
appeared in the 1997 American Urological Association
(AUA) Gallup Poll survey of practicing urologists in
the United States (5). This survey noted a decrease in
the utilization of IVP, uroflowmetry, and urodynamic
studies but also noted very high utilization rates for
measurement of post-void bladder residual and serum
PSA in men with BPH—71% and 92%, respectively
(Figure 3).

TRENDS IN HEALTHCARE RESOURCE
UTILIZATION

Inpatient and Outpatient Care

Historically, transurethral resection of the
prostate (TURP) was the second most commonly
performed operation in the United States (cataract
surgery was the most common). However, since the
introduction of effective alternative approaches in
the 1990s, urologists have increasingly recommended
pharmacological therapy and minimally invasive
procedures (5). Coincident with the increased
popularity of these approaches was an increase in
the rate of outpatient visits for BPH: from 10,116 per
100,000 in 1994 to 14,473 per 100,000 in 2000 (Table
11). BPH-related visits to emergency rooms declined
from 330 per 100,000 in 1994 to 218 per 100,000 in
2000 (Table 12), although the overlapping confidence
intervals around these rates should lead to caution in
interpretation.

Pharmaceutical Management

Alpha blockers and 5-alpha reductase inhibitors
have become first-line therapy for men with
symptomatic BPH. The AUA Gallup Poll surveys
from 1994 to 1997 found that 88% of urologists
recommended alpha blockers for men with moderate
urinary symptoms and evidence of prostate
enlargement of less than 40 cc. The use of alpha
blockers for men with prostates larger than 40 cc was
still highly prevalent at 69% (5).
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Table 12. Emergency room visits by adult males with be-
nign prostatic hyperplasia and/or lower urinary tract
symptoms listed as primary diagnosis, count, rate?
(95% CI)

Count Rate
1994 150,377 330 (201-460)
1996 117,716 241 (130-352)
1998 155,923 303 (194-412)
2000 117,413 218 (117-319)

aRate per 100,000 based on 1994, 1996, 1998, 2000 population
estimates from Current Population Survey (CPS), CPS Utilities,
Unicon Research Corporation, for relevant demographic categories of
US male civilian non-institutionalized population, 40 years and older.
SOURCE: National Hospital Ambulatory Medical Care Survey— ER
File, 1994, 1996, 1998, 2000.

The Medical Therapy of Prostatic Symptoms
(MTOPS) Study, a multicenter, randomized controlled
trial sponsored by the National Institute of Diabetes
and Digestive and Kidney Diseases, evaluated
whether treatment with doxazosin (an alpha blocker)
and finasteride (a 5-alpha reductase inhibitor) in
combination was more effective than either drug
alone in preventing the clinical progression of BPH.
Clinical progression was defined as either a worsening
in the AUASI score of 4 points or more, acute
urinary retention, incontinence, renal insufficiency,
or recurrent urinary tract infection. Results from
MTOPS suggest that combination therapy was twice
as effective as monotherapy in reducing the risk of
progression (66% risk reduction for combination, 39%
for doxazosin, and 34% for finasteride) (17).

Additional details on the medications prescribed
to treat men with LUTS are available from the National
Ambulatory Medical Care Survey (NAMCS) (Table
13). In 1994 and 1996, terazosin was the primary
pharmacological agent used for BPH, being prescribed
in 14% to 15% of BPH visits. However, with the
introduction of more specificselective agents, terazosin
was replaced by doxazosin and tamsulosin, which in
2000 constituted 23% of the prescriptions written at
BPH-related outpatient visits. The prescription of
finasteride in 6.5% and 7.3% of BPH visits in 1994 and
2000, respectively, suggests that it is used in a specific
subset of men with BPH.
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Figure 4.  Annual age-adjusted discharge rate for

prostatectomy, 1980 to 1994, by race. Data from:
National Hospital Discharge Survey.

SOURCE:  Reprinted with permission from Urology, 53, Xia Z,
Roberts RO, Schottenfeld D, Lieber MM, Jacobsen SJ, Trends in
prostatectomy for benign prostatic hyperplasia among black and white
men in the United States: 1980 to 1994, 1,154—1,159, 1999, with
permission from Elsevier Science.

@ Expected
O Observed

200 1

Prostatectomies (1000s)

180 1

00 1 w2 % % 5 % W % % %0 91 % % %
Year
Observed and expected number of discharges
for prostatectomy, 1980 to 1994; expected
number based on 1980 discharge rates. Data
from: National Hospital Discharge Survey.

Figure 5.

SOURCE:  Reprinted with permission from Urology, 53, Xia Z,
Roberts RO, Schottenfeld D, Lieber MM, Jacobsen SJ, Trends in
prostatectomy for benign prostatic hyperplasia among black and white
men in the United States: 1980 to 1994, 1,154—1,159, 1999, with
permission from Elsevier Science.
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Benign Prostatic Hyperplasia

Table 14. Use of inpatient surgical procedures to treat symptoms of benign prostatic hyperplasia

Surgical Procedure 1994 1996 1998 2000
Open prostatectomy 5,648 4,617 4,341 4,354
TURP 136,377 103,644 88,907 87,407
Balloon dilatation 279 161 148 161
Laser prostatectomy 0 10,616 3,019 2,045
TUNA 0 0 0 35
TUMT 0 0 0 14

TURRP, transurethral resection of the prostate; TUNA, transurethral needle ablation; TUMT, transurethral microwave therapy.
SOURCE: Healthcare Cost and Utilization Project Nationwide Inpatient Sample, 1994, 1996, 1998, 2000.

Table 15. Inpatient stays by male Medicare beneficiaries with benign prostatic hyperplasia and/or lower urinary tract symptoms

listed as primary diagnosis, count?, rate® (95% Cl)

1992 1995 1998
Count Rate Count Rate Count Rate
Total° 154,320 1,048 (1,043-1,053) 82,060 539 (535-543) 59,760 413 (409-416)
Total < 65 5,420 175 (171-180) 3,240 94 (91-97) 2,600 76 (73-79)
Total 65+ 148,900 1,280 (1,273-1,286) 78,820 669 (665-674) 57,160 518 (513-522)
Age
65-74 78,240 1,081 (1,073-1,089) 37,600 523 (518-528) 25,380 395 (390—400)
75-84 57,800 1,637 (1,623-1,650) 33,580 918 (908-928) 25,340 692 (684-701)
85-94 12,560 1,589 (1,562—1,617) 7,420 875 (855-894) 6,320 730 (712-748)
95+ 300 386 (343-430) 220 268 (233-304) 120 137 (113-161)
Race/ethnicity
White 135,820 1,095 (1,089-1,101) 72,260 556 (552-560) 52,600 430 (426-434)
Black 10,380 815 (799-830) 6,820 493 (481-504) 4,180 313 (304-323)
Asian 180 247 (211-283) 560 408 (375-442)
Hispanic 1,080 544 (512-576) 1,240 369 (349-390)
N. American Native 60 298 (224-373) 120 429 (354-504)
Region
Midwest 39,400 1,062 (1,052—-1,073) 21,440 556 (549-564) 16,920 458 (451-464)
Northeast 35,780 1,128 (1,117-1,140) 17,540 551 (543-560) 10,960 394 (387—402)
South 55,840 1,066 (1,057-1,075) 28,020 511 (505-517) 21,600 402 (397-408)
West 20,740 923 (911-936) 13,080 564 (554-574) 9,180 410 (402—419)

... data not available.

aUnweighted counts were multiplied by 20 to arrive at values in the table.

"Rate per 100,000 Medicare beneficiaries in the same demographic stratum.

°Persons of other races, unknown race and ethnicity, and other region are included in the totals.

NOTE: Counts less than 600 should be interpreted with caution.

SOURCE: Centers for Medicare and Medicaid Services, MedPAR and 5% Carrier Files, 1992, 1995, 1998.
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Table 16. Visits to ambulatory surgery centers by male Medicare beneficiaries for benign prostatic hyperplasia and/or lower
urinary tract symptoms listed as primary diagnosis, count?, rate® (95% CI)

1992
Count Rate
Total° 72,260 491 (487—-494)
Total < 65 3,340 108 (104-112)
Total 65+ 68,920 592 (588-597)
Age
65-74 41,080 568 (562-573)
75-84 23,940 678 (669-686)
85-94 3,780 478 (463-493)
95+ 120 155 (128-182)
Race/ethnicity
White 62,580 505 (501-509)
Black 5,700 447 (436-459)
Asian
Hispanic
N. American Native
Region
Midwest 24,840 670 (661-678)
Northeast 18,640 588 (579-596)
South 24,660 471 (465-477)
West 4,100 182 (177-188)

1995 1998

Count Rate Count Rate
62,520 411 (408-14) 53,900 372 (369-375)
3,720 108 (105-111) 3,480 101 (98-105)
58,800 499 (495-503) 50,420 457 (453-461)
33,380 464 (460—-469) 26,660 415 (410-420)
21,680 593 (585-601) 19,540 534 (526-541)
3,680 422 (408-436) 4,120 476 (461-490)
160 195 (165-226) 100 114 (92-137)
54,820 422 (418-425) 47,220 386 (383-390)
5,620 406 (395-416) 4,220 316 (307-326)

280 384 (339-429) 400 292 (263-320)

480 242 (220-263) 1,020 304 (285-323)
19,480 505 (498-512) 17,420 471 (464-478)
12,900 406 (399-413) 11,480 413 (406-421)
24,960 455 (449-461) 20,040 373 (368-379)
5040 217 (211-223) 4,880 218 (212-224)

... data not available.
aUnweighted counts were multiplied by 20 to arrive at values in the table.

"Rate per 100,000 Medicare beneficiaries in the same demographic stratum.

°Persons of other races, unknown race and ethnicity, and other region are included in the totals.

NOTE: Counts less than 600 should be interpreted with caution.

SOURCE: Centers for Medicare and Medicaid Services, 5% Carrier and Outpatient Files, 1992, 1995, 1998.

Surgical Management

The advent of pharmacotherapy was associated
with a dramatic decline in hospitalizations for TURP
throughout the 1990s (Figures 4 and 5 and Table 14)
(18), most notably between 1992 and 1995 (Table 15).
This decline is consistent with published literature
that demonstrates that the use of TURP peaked
during the 1980s but declined between 1991 and
1997 by 50% among Caucasian men and 40% among
African American men suffering from BPH (19). Table
16 presents Medicare data illustrating that surgery
for BPH declined across almost all age, racial/ethnic,
and geographic strata of patients. Overall, surgical
visits by Medicare beneficiaries declined from 491 per
100,000 in 1992 to 372 per 100,000 in 2000. There was
a slight increase in the rate of BPH surgeries in the
West between 1992 and 1995, but the rate remained
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stable in 1998. Among those who were hospitalized
for BPH surgery, lengths of stay (LOS) were shorter,
consistent with trends following widespread adoption
of prospective payment and managed care systems
(Table 17). By 2000, the mean LOS was less than 3
days in all but the most elderly patients.

In the 1990s, several minimally invasive surgical
therapies (MIST) were introduced. These include
laser ablation, transurethral needle ablation (TUNA),
transurethral microwave therapy (TUMT), high-
energy focused ultrasound (HIFU), and hot-water
thermotherapy. The1997 AUA Gallup Poll of practicing
urologists indicated that while 95% had performed
TURP in the prior year, only 26% had performed a
laser prostatectomy. Only 3% had performed TUNA
or TUMT (5). Use of minimally invasive therapies
is highly dependent on the availability and cost of



Table 17. Trends in mean inpatient length of stay (days) for
adult males hospitalized with benign prostatic

hyperplasia and/or lower urinary tract symptoms listed as
primary diagnosis

Length of Stay
1994 1996 1998 2000

Total 3.8 3.1 3.1 2.8
Age
40-44 3.3 2.2 2.8 3.3
45-54 3.1 2.6 2.6 21
55-64 3.2 2.6 2.8 24
65-74 3.5 29 29 27
75-84 4.2 3.4 3.3 3.0
85+ 5.3 4.4 4.3 4.0
Race/ethnicity
White 3.7 3.1 3.1 2.8
Black 4.5 3.5 3.6 3.6
Asian/Pacific Islander 29 29 3.1 3.1
Hispanic 3.9 3.4 3.7 2.9
Other 4.5 2.9 3.2 3.1
Region
Midwest 3.8 3.3 3.2 29
Northeast 4.8 3.7 3.7 3.2
South 3.6 3.0 29 2.8
West 2.7 2.4 2.7 24
MSA
Rural 3.7 3.1 3.0 2.8
Urban 3.8 3.1 3.1 2.8

MSA, metropolitan statistical area.
SOURCE: Healthcare Cost and Utilization Project Nationwide Inpatient
Sample, 1994, 1996, 1998, 2000.

special instrumentation. As a result, not all MIST
procedures have survived. According to data from
the Healthcare Cost and Utilization Project (HCUP),
of the MIST procedures performed in the inpatient
setting, only TUNA and TUMT increased by the end
of the decade (Table 14). Data from Medicare indicate
that the majority of TUNA and TUMT procedures
were performed in the ambulatory surgery center
setting or physician office, as opposed to the inpatient
setting, as expected given their minimally invasive
nature (Table 18). BPH procedures in ambulatory
surgery centers on commercially insured men 65 to
74 years of age increased substantially toward the end
of the decade, from 264 per 100,000 in 1998 to 352 per
100,000 in 2000 (Table 19).

Benign Prostatic Hyperplasia

Age-adjusted data from NHANES-III revealed no
difference in the odds of BPH surgery by racial/ethnic
group, education, geographic region, or urban/rural
area; however, never-married men were 70% less
likely to have undergone BPH surgery (6).

Nursing Home Care

The aging of the US population has increased
the number of men with BPH. Curiously, this
phenomenon is not reflected in data from the National
Nursing Home Survey, which indicates the presence
of BPH in only 5,760 to 6,034 per 100,000 male nursing
home residents (Table 20). The lower than expected
number of cases identified may reflect administrative
undercoding of BPH as a comorbid condition.

ECONOMIC IMPACT

The economic burden of BPH can be stratified
into three areas: (1) direct medical costs associated
with treatment; (2) indirect costs associated with
absenteeism, work limitations, and premature
mortality; and (3) intangible costs associated with
pain, suffering, and grief.

Direct Costs

We estimate the direct cost of medical services
provided at hospital inpatient and outpatient settings,
emergency departments, and physicians’ offices to
treat BPH in the United States in 2000 to have been
approximately $1.1 billion (Table 21). This estimate
does not include the costs of outpatient prescriptions
and nonprescription medications or alternative
medicine visits reported by a small percentage of
men with BPH. After adjusting for inflation (data not
shown), total medical spending for BPH has declined
over time, particularly among the Medicare population
(Tables 21 and 22). This reduction in spending is
largely attributable to a dramatic decline in inpatient
expenditures. Total hospitalization spending for BPH
fell by more than half among Medicare beneficiaries
age 65 and over, from $743 million in 1992 to $315
million in 1998 (in nominal $).

Spending on outpatient prescription drugs for
the treatment of BPH in 1996-1998 was $194 million
annually, according to estimates from the Medical
Expenditure Panel Survey (MEPS). The majority
of the prescriptions and pharmacy spending were
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Table 18. Surgical procedures used to treat symptoms of benign prostatic hyperplasia among male adult Medicare
beneficiaries, count?, rate®

1992 1995 1998
Count Rate Count Rate Count Rate
Total 174,260 11,986 122,860 7,456 95,340 6,366
Open prostatectomy 6,420 442 3,760 228 2,880 192
Ambulatory surgery center 0 0 0 0 0 0
Inpatient 6,380 439 3,740 227 2,860 191
Hospital outpatient 0 0 0 0 0 0
Physician office 40 2.8 20 1.2 20 1.3
Balloon dilation 1,080 74 200 12 320 21
Ambulatory surgery center 440 30 40 2.4 180 12
Inpatient 600 41 140 8.5 140 9.3
Hospital outpatient 20 14 0 0 0 0
Physician office 20 1.4 20 1.2 0 0
TUNA 0 0 0 0 420 28
Ambulatory surgery center 0 0 0 0 360 24
Inpatient 0 0 0 0 0 0
Hospital outpatient 0 0 0 0 0 0
Physician office 0 0 0 0 60 4.0
TURP 165,880 11,409 105,560 6,406 79,800 5,329
Ambulatory surgery center 1,720 118 8,620 523 7,660 512
Inpatient 162,560 11,180 96,000 5,826 71,360 4,765
Hospital outpatient 0 0 140 8.5 140 9.3
Physician office 1,600 110 800 49 640 43
Laser prostatectomy 0 0 12,600 765 7,720 516
Ambulatory surgery center 0 0 7,560 459 4,720 315
Inpatient 0 0 4,860 295 2,820 188
Hospital outpatient 0 0 160 10 100 6.7
Physician office 0 0 20 1.2 80 53
TUIP 880 61 740 45 860 57
Ambulatory surgery center 260 18 220 13 380 25
Inpatient 620 43 460 28 480 32
Hospital outpatient 0 0 20 1.2 0 0
Physician office 0 0 40 2 0 0
TUMT 0 0 0 0 3,340 223
Ambulatory surgery center 0 0 0 0 2,760 184
Inpatient 0 0 0 0 40 2.7
Hospital outpatient 0 0 0 0 20 1.3
Physician office 0 0 0 0 520 35

TUNA, transurethral needle ablation; TURP, transurethral resection of the prostate; TUIP, transurethral incision of the prostate; TUMT,
transurethral microwave therapy.

aUnweighted counts multiplied by 20 to arrive at values in the table.

®Rate per 100,000 male adult Medicare beneficiaries with a diagnosis of benign prostatic hyperplasia and/or lower urinary tract
symptoms rate is per 100,000 Medicare beneficiaries with a diagnosis of BPH/LUTS.

SOURCE: Centers for Medicare and Medicaid Services, 5% Carrier and Outpatient Files, 1992, 1995, 1998.
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Table 19. Visits to ambulatory surgery centers for benign prostatic hyperplasia and/or lower urinary tract symptoms
procedures listed as primary procedure by males having commercial health insurance, count?, rate®

1998 2000
Count Rate Count Rate
Total 254 58 434 83
Age

40-44 12 * 13 *
45-54 48 24 81 35
55-64 130 128 233 190
65-74 46 264 78 352
75-84 15 * 26 *

85+ 3 * 3 *

*Figure does not meet standard for reliability or precision.
aCounts less than 30 should be interpreted with caution.

®Rate per 100,000 based on member months of enrollment in calendar year for males in the same demographic stratum.
SOURCE: Center for Health Care Policy and Evaluation, 1998, 2000.

Table 20. Male nursing home residents with an admitting or current diagnosis of benign prostatic hyperplasia and/or lower
urinary tract symptoms, count, rate® (95% ClI)

1995 1997 1999
Count Rate Count Rate Count Rate
Total® 23,576 5,760 (4,762-6,759) 28,492 6,626 (5,526-7,727) 26,929 6,034 (4,986-7,082)
Age
40-84 13,966 5,056 (3,912-6,199) 16,877 5,649 (4,420-6,878) 13,747 4,551 (3,439-5,663)
85+ 9,611 7,222 (5,273-9,172) 11,615 8,852 (6,581-11,122) 13,182 9,141 (6,897-11,384)
Race
White 19,142 5,756 (4,645-6,867) 25,535 7,364 (6,080-8,649) 24,195 6,759 (5,521-7,998)
Other 4,268 5,707 (3,402-8,012) 2,930 3,659 (1,686-5,632) 2,734 3,174 (1,473-4,875)

@Rate per 100,000 nursing home residents in the same demographic stratum.

"Persons of unspecified race are included in the totals.
SOURCE: National Nursing Home Survey, 1995, 1997, 1999.

for Hytrin™, followed by Cardura™ and Proscar™
(Table 23).

To examine the incremental medical costs
associated with a diagnosis of BPH, we used data
from 280,000 primary beneficiaries aged 18 to 64 with
employer-provided insurance coverage in 1999. We
estimated medical expenditures for persons with
and without a primary diagnosis of BPH in 1999,
controlling for differences in insurance coverage
(medical and drug benefits), patient demographics,
and health status (medical comorbidities). These data
estimate the incremental direct annual medical costs
for BPH to be $2,577 (Table 24). The average annual

cost for men without a BPH claim was $3,138, while
the claim for those with BPH was $5,715.

Indirect Costs

Work lost by men with BPH was measured by
MarketScan in 1999 and is shown in Tables 25 and
26. One-tenth of the men with BPH missed work,
losing an average of 7.3 hours annually. Each visit
for outpatient care was associated with an average
work loss of 4.7 hours. Because this dataset does not
provide the proportion of working men who have
BPH, it is impossible to gauge the aggregate extent
of indirect costs as missed work from MarketScan
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Table 21. Expenditures for benign prostatic hyperplasia and share of costs, by site of service (% of total)

Year

Service Type 1994 1996

1998 2000

Total® $1,067,100,000

$740,600,000 (69.4%)

$278,500,000 (26.1%)
$23,500,000 (2.2%)
$24,500,000 (2.3%)

Inpatient

Physician Office
Hospital Outpatient
Emergency Room

$1,045,800,00

$633,800,000 (60.6%)

$365,000,000 (34.9%)
$26,100,000 (2.5%)
$20,900,000(2.0%)

$1,036,200,000 $1,099,500,000
$566,800, 000 (54.7%) $579,400,000 (52.7%)
$409,300,00(39.5%) $472,800,000 (43.0%)
$29,000,000 (2.8%) $22,000,000 (2.0%)
$31,000,000(3.0%) $25,300,000(2.3%)

aTotal unadjusted expenditures exclude spending on outpatient prescription drugs for the treatment of BPH. Average drug spending for
BPH-related conditions is estimated at $194 million annually for the period 1996 to 1998.

NOTE: Percentages may not add to 100% because of rounding.

SOURCES: National Ambulatory and Medical Care Survey; National Hospital and Ambulatory Medical Care Survey; Healthcare Cost and
Utilization Project; Medical Expenditure Panel Survey, 1994, 1996, 1998, 2000.

Table 22. Expenditures for Medicare beneficiaries age 65 and over for treatment of benign prostatic hyperplasia, by site of

service (% of total)

Year
Service Type 1992 1995 1998
Total $1,132,000,000 $861,300,000 $776,000,000
Inpatient $743.100,000 (54.7%) $408,400,000 (47.4%) $315,000,000(40.6%)

Outpatient
Physician Office
Hospital Outpatient
Ambulatory Surgery $73,400,000(54.7%
Emergency Room $15,500,000(54.7%)

$291,200,000 (54.7%)
$8,700,000 (54.7%)
)

$322,500,000(37.4%)

$11,900,000 (1.4%) $13,400,000(1.7%)
$100,000,000 (11.6%)

$18,500,000(2.1%)

$327,500,000 (42.2%)

$100,300,000(12.9%)
$19,800,000 (2.6%)

NOTE: Percentages may not add to 100% because of rounding.

SOURCE: Centers for Medicare and Medicaid Services, 1992, 1995, 1998.

analyses. Inclusion of indirect costs greatly increases
estimates of the overall economic burden of BPH.

CONCLUSIONS

The substantial amount of data documenting
the prevalence of BPH and its therapies attests to the
tremendous impact of this condition on the health
and quality of life of American men. One of the most
basic and yet most difficult tasks facing the medical
community will be to standardize the definition of
clinical BPH, recognizing that the diagnosis is rarely
histologically confirmed. Standardization of the
clinical definition would allow for consistency among
studiesand would facilitateresearch on the prevention,
diagnosis, and treatment of this condition.
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Increasingly, BPH therapy trends indicate a
move away from the gold-standard operative options
toward less-invasive pharmacologic or MIST options.
The use of medication for BPH has had the most
obvious impact, with the proliferation of newer agents
that specifically act on the prostate and bladder.
Analogous to TURP, the use of most MIST procedures
for BPH has declined, with the exception of TUNA and
TUMT, which increased during the final years of the
1990s. Ongoing reevaluation of these trends will be
necessary as newer therapies are made available and
to determine the proportion of men initially started on
pharmacologic agents who eventually go on to have
more invasive therapy.

Although this chapter summarizes a number
of important trends, others, including evolving
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Table 23. Average annual spending and use of selected outpatient prescription drugs for treatment of benign prostatic hyper-
plasia, 1996—-1998°

Number of Total
Drug Name Rx Claims Mean Price Expenditures
Hytrin™ 1,923,054 $67.39 $129,594,632
Cardura™ 605,744 $49.26 $29,838,949
Proscar™ 518,038 $66.77 $34,589,375
Total $194,022,956

Rx, prescription.

aEstimates include prescription drug claims with a corresponding diagnosis of BPH and exclude drugs for which number of claims could
not be reliably estimated due to data limitations. Including expenditures for excluded prescription drugs for which the number of claims
could not be reliably estimated would increase total drug spending by approximately 2%, to $198.6 million.

SOURCE: Medical Expenditure Panel Survey, 1996-1998.

Table 24. Estimated annual expenditures of privately insured male employees with and without a medical claim for benign
prostatic hyperplasia in 19992

Annual Expenditures (per person)

Persons without BPH Persons with BPH
(N=270,431) (N=8,483)
Total Total Medical Rx Drugs
Total $3,138 $5,715 $4,544 $1,170
Age
45-54 $3,227 $5,550 $4,440 $1,109
55-64 $3,293 $5,765 $4,573 $1,170
Region
Midwest $3,018 $6,339 $5,221 $1,117
Northeast $3,035 $5,080 $3,977 $1,102
South $3,327 $6,405 $5,153 $1,252
West $3,169 $7,023 $5,624 $1,399

@The sample consists of primary beneficiaries ages 18 to 64 having employer-provided insurance who were continuously enrolled in
1999. Estimated annual expenditures were derived from multivariate models that control for age, gender, work status (active/retired),
median household income (based on zip code), urban/rural residence, medical and drug plan characteristics (managed care, deductible,
co-insurance/co-payments), and 26 disease conditions.

SOURCE: Ingenix, 1999.

Table 25. Average annual work loss of persons treated for benign prostatic hyperplasia (BPH) and/or lower urinary tract symp-
toms (LUTS) (95% CI)

Average Work Absence (hrs)

Number of % Missing
Workers? Work Inpatient® Outpatient® Total
BPH/LUTS 2,013 10% 0.2 (0.1-0.3) 7.1 (4.6-9.6) 7.3 (4.8-9.8)

aIndividuals with an inpatient or outpatient claim for BPH/LUTS and for whom absence data were collected. Work loss is based on re-
ported absences contiguous to the admission and discharge dates of each hospitalization or the date of the outpatient visit.

bInpatient and outpatient include absences that start or stop the day before or after a visit.
SOURCE: MarketScan, 1999.
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Table 26. Average work loss associated with a hospitalization or an ambulatory care visit for benign prostatic hyperplasia
(BPH) and/or lower urinary tract symptoms (LUTS) (95% ClI)

Inpatient Care Outpatient Care
Number of Average Work Number of Outpatient Average Work
Hospitalizations? Absence (hrs) Visits Absence (hrs)
BPH/LUTS * * 3,036 4.7 (3.3-6.1)

*Figure does not meet standard for reliability or precision.
aUnit of observation is an episode of treatment. Work loss is based on reported absences contiguous to the admission and discharge
dates of each hospitalization or the date of the outpatient visit.

SOURCE: MarketScan, 1999.

technologies and the use of complementary and
alternative therapies for BPH, remain poorly
characterized. These options have garnered a great
deal of public interest, but their efficacy, particularly
in relation to established therapies, remains
largely undetermined. Moreover, these trends will
undoubtedly have a major impact on healthcare
costs. Similarly, measures of the indirect costs of BPH
care are poorly quantified, and the cost-effectiveness
of pharmacologic and surgical interventions for
BPH remains uncertain. Efforts to examine the cost
implications of new therapies should be undertaken
as a prerequisite for widespread adoption.

Future efforts must also address the underlying
etiology of BPH. Clinical epidemiological studies
that focus on the effects of sociodemographic factors
such as race/ethnicity and access to healthcare on
BPH prevalence and the relationship between LUTS
and other conditions such as diabetes and sexual
dysfunction have the potential to improve care.
Given the dramatic trends of the past 10 years and
the persistent variation in the management of BPH,
quality of care delivered for BPH should be evaluated.
The delivery of high-quality care should be the goal of
all clinicians, and that goal goes hand in hand with the
dissemination of evidence-based guidelines (2).
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Prostate Cancer

INTRODUCTION

Prostate cancer is the most common solid tumor
found in American men. One in approximately every
6 American men over the age of 50 will be diagnosed
with prostate cancer in his lifetime (1). This astonishing
statistic underscores the significance of this cancer not
only as a urologic disease, but also as a general public
health burden. It should be noted that the lifetime risk
of prostate cancer has increased considerably in the
past 15 years, following the introduction of prostate-
specific antigen (PSA) testing. Although the risk of
being diagnosed with prostate cancer is high, the risk
of dying of the disease is much lower: Roughly one
in every 33 American men over the age of 50 actually
dies of prostate cancer. In this respect, there is truth in
the clinical adage, “More men die with prostate cancer
than of it.” While the mortality burden associated
with prostate cancer is less than might be expected,
the physical, psychological, and economic burdens
are considerable.

DEFINITION AND DIAGNOSIS

Unlike malignant neoplasms arising in other
organs, of which there are numerous pathologic
subtypes, the overwhelming majority of malignant
prostate tumors are primary adenocarcinomas
arising from the glandular tissue within the prostate.
Roughly 85% of these tumors occur in the periphery
of the gland and are multifocal in nature. In addition
to adenocarcinoma, rare pathologic variants also arise
in the prostate, including mucinous adenocarcinoma,

David F. Penson, MD, MPH
June M. Chan, ScD

small cell (neuroendocrine) carcinoma, squamous cell
carcinoma, rhabdomyosarcoma, and leiomyosarcoma.
Finally, the prostate can be invaded by malignant
neoplasms from other organs, including transitional
cell carcinoma of the bladder and lymphoma (2).
While these rare pathologic variants are of academic
importance, we refer exclusively to primary
adenocarcinoma in this discussion. Table 1 presents
the diagnosis and procedure codes associated with
prostate cancer.

Prior to the 1980s, men with prostate cancer
usually presented in one of three ways: (1) they had
lower urinary tract symptoms, which the doctor
believed were due to benign prostatic hyperplasia
(BPH), and then underwent transuretheral resection
of the prostate (TURP) and were incidentally found
to have prostate cancer on pathologic analysis of the
TURP specimen; (2) they presented with advanced
prostate cancer causing bony pain and/or severe local
symptoms, a biopsy then confirmed the suspected
diagnosis, and treatment was initiated; and (3) a
digital rectal exam revealed an abnormality that led
to a prostate biopsy.

Patterns of care in prostate cancer have changed
tremendously in the past 20 years, altering the way
patients with this tumor present and how they are
evaluated before and after diagnosis. To understand
current trends in prostate cancer, it is necessary to
be familiar with three important scientific/clinical
advances that have impacted the care of older men
with prostate disease in North America and Western
Europe. The first of these three “turning points” was
the introduction of nerve-sparing radical retropubic
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Table 1. Codes used in the diagnosis and management of prostate cancer

Males 40 years or older with one or more of the following:
ICD-9 diagnosis codes

185
2334
236.5

Malignant neoplasm of prostate
Carcinoma in situ of prostate
Neoplasm of uncertain behavior of prostate

ICD-9 procedure codes

60.13
60.5
60.62

Closed [percutaneous] biopsy of seminal vesicles
Radical prostatectomy
Perineal prostatectomy

CPT procedure codes

55810
55812

55815
55840
55842

55845

55859

55860
55862

55865

55866
55873
J92172
J9218°
Jo219°
J9202°

Prostatectomy, perineal radical
Prostatectomy, perineal radical; with lymph node biopsy(s) (limited pelvic lymphadenectomy)

Prostatectomy, perineal radical; with bilateral pelvic lymphadenectomy, including external iliac, hypogastric and obturator

nodes
Prostatectomy, retropubic radical, with or without nerve sparing

Prostatectomy, retropubic radical, with or without nerve sparing; with lymph node biopsy(s) (limited pelvic
lymphadenectomy)

Prostatectomy, retropubic radical, with or without nerve sparing; with bilateral pelvic lymphadenectomy, including
external iliac, hypogastric, and obturator nodes

Transperineal placement of needles or catheters into prostate for interstitial radioelement application, with or without
cystoscopy

Exposure of prostate, any approach, for insertion of radioactive substance

Exposure of prostate, any approach, for insertion of radioactive substance; with lymph node biopsy(s) (limited pelvic
lymphadenectomy)

Exposure of prostate, any approach, for insertion of radioactive substance; with bilateral pelvic lymphadenectomy,
including external iliac, hypogastric and obturator nodes

Laparoscopy, surgical prostatectomy, retropubic radical, including nerve sparing

Cryosurgical ablation of the prostate (includes ultrasonic guidance for interstitial cryosurgical probe placement)
Leuprolide acetate (for depot suspension), 7.5 mg

Leuprolide acetate, per 1 mg

Leuprolide acetate implant, 65 mg

Goserelin acetate implant, per 3.6 mg

2lncluded in definition of outpatient and physician office visits only.
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prostatectomy in 1982 (3). This surgical technique increased public awareness of the disease. The second
allowed the urologic surgeon to preserve during turning point was the development of effective oral
prostatectomy the neurovascular bundles that course therapies for lower urinary tract symptoms (LUTS)
lateral to the prostate. This preserved erectile function caused by benign prostatic hyperplasia (BPH).
after surgery, making the operation more palatable Although BPH is discussed elsewhere in greater
to patients. This surgical innovation was a driving detail in this compendium, it deserves mention here
force behind the increasing utilization of surgery to as well, since most men with prostate cancer have
treat prostate cancer in the late 1980s and early 1990s pathologic evidence of BPH. Prior to the introduction
(discussed later in this chapter). It also removed and widespread use of alpha-blocker therapy for
some of the stigma of a prostate cancer diagnosis and the treatment of LUTS/BPH in the early 1990s, the
A
L
0% Sy —— 97% 7.5% 35%
20.0%
809 {12 23.0% 252% 25.8% Lo
8 “--._____..-—"“-—-—.____.——"’""‘-—-.___\/‘
5 50% |T2a 272%
s P
2 4po 48.2% 41.8% 360% ]
5 o
o,
S 20% . _,__-——'“_‘_L________"‘/ 494%
- e
BT % 30.6%
16.9% 233% ) p<.0001
0% . . . . . . . . . . ;
1980 1990 1991 1992 1003 1904 1995 1996 1997 1999 2000 2001 2002
B
100%
80% |
'E 60%
z 46.4%
2 ool 51.7%
w 0%l 57.7% e
8 §24 "~ e
° 20% A il B .
26.5% Rt | 1.7%
16:5% 7 g5g,m -~ |\ p=.0030
0."C T T T T T T T T T T T
1980 1990 1991 1992 1903 1094 1995 1096 1997 1999 2000 2001 2002
& 100%
I PSA >20
80%
E s0% {PSA10-20 55 50,
2
63.2%
40%
B 48.2% RAN
37.2% 29%
20%
I AR T e T T 2% “\F p<.0001]
1989 1990 1991 1992 1993 1994 1995 1996 1997 1999 2000 2001 2002

Figure 1. Time trends in individual risk characteristics for prostate cancer.

A: clinical T stage; B: Gleason score; C: serum PSA levels. Characteristic levels defining low, intermediate, and high
risk are shaded white, gray, and black, respectively.

SOURCE: Reprinted from Journal of Urology, 170, Cooperberg MR, Lubeck DP, Mehta SS, Carroll PR. Time trends in clinical risk stratification for
prostate cancer: implications for outcomes (data from CaPSURE), S21-S27, Copyright 2003, with permission from American Urological Association.
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Table 2. Use of prostate needle biopsy with and without transrectal ultrasound (TRUS) among Medicare beneficiaries, count?,

rate®, age-adjusted rate°

1992 1995
Age- % with Age- % with
Adjusted ultrasound Adjusted ultrasound
Count Rate Rate guidance Count Rate Rate guidance
Total 450,200 2,935 (2,897-2,973) 49 330,460 2,035 (2,005-2,066) 67
Age
40-49 380 68 (38-99) 37 180 25 (8.7-41.5) 33
50-59 2,920 418 (350-485) 43 3,420 405 (345-466) 77
60-69 119,720 2,088 (2,036-2,141) 51 99,700 1,739 (1,691-1,787) 69
70-79 248,000 4,135 (4,064—4,207) 50 177,240 2,789 (2,732-2,846) 68
80+ 79,180 3,362 (3,260-3,465) 44 49,920 1,929 (1,854-2,004) 59
Race/ethnicity
White 391,820 3,005 (2,963-3,046 2,991 50 285,480 2,039 (2,006-2,073) 2,039 67
Black 33,500 2,737 (2,607-2,866) 2,715 41 30,460 2,231 (2,120-2,342) 2,189 64
Hispanic 3,540 1,795 (1,533-2,057) 1,896 66
Asian 1,440 1,804 (1,391-2,216) 1,703 53
Region
Midwest 112,440 3,037 (2,959-3,115) 3,061 48 79,780 2,074 (2,010-2,137) 2,084 66
Northeast 99,620 3,116 (3,031-3,201) 3,092 31 75,500 2,275 (2,203-2,346) 2,245 53
South 169,840 3,252 (3,184-3,320) 3,256 58 125,940 2,249 (2,194-2,303) 2,256 74
West 65,020 2,268 (2,191-2,345) 2,262 56 45,360 1,463 (1,404-1,523) 1,469 74
1998 2001
Age- % with Age- % with
Adjusted ultrasound Adjusted ultrasound
Count Rate Rate guidance Count Rate Rate guidance
Total 275,060 1,630 (1,603-1,657) 70 282,640 1,601 (1,575-1,627) 78
Age
40-49 380 47 (26-68) 68 420 48 (27-68) 67
50-59 3,960 401 (345-456) 64 4,660 406 (354-458) 71
60-69 78,780 1,401 (1,358-1,445) 73 84,600 1,467 (1,423-1,511) 80
70-79 150,080 2,258 (2,208-2,309) 7 150,100 2,206 (2,157-2,256) 78
80+ 41,860 1,494 (1,430-1,557) 63 42,860 1,403 (1,344-1,462) 73
Race/ethnicity
White 238,960 1,662 (1,632-1,691) 1,646 71 240,040 1,594 (1,566-1,622) 1,580 79
Black 23,740 1,644 (1,551-1,737) 1,751 66 27,480 1,752 (1,660-1,844) 1,851 72
Hispanic 5,180 1,342 (1,180-1,504) 1,342 69 5400 1,268 (1,118-1,419) 1,226 69
Asian 2,700 1,507 (1,255-1,760) 1,373 70 2,740 1,090 (908-1,272) 955 65
Region
Midwest 72,080 1,840 (1,780-1,899) 1,841 67 71,560 1,777 (1,719-1,835) 1,774 78
Northeast 58,400 1,725 (1,663-1,787) 1,680 62 53,820 1,546 (1,488-1,604) 1,502 72
South 103,200 1,748 (1,701-1,796) 1,765 75 111,700 1,789 (1,742-1,835) 1,821 81
West 38,060 1,161 (1,109-1,213) 1,172 76 41,620 1,193 (1,142-1,243) 1,180 80

...data not available.

aUnweighted counts multiplied by 20 to arrive at values in the table.
®Rate per 100,000 male Medicare beneficiaries age 40 and above in the same demographic stratum.
¢Age-adjusted to the US Census-derived age distribution of the year under analysis.

9Persons of other races, unknown race and ethnicity, and other region are included in the totals.

NOTE: Counts less than 600 should be interpreted with caution.
SOURCE: Centers for Medicare and Medicaid Services, 1992, 1995, 1998, 2001.
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primary therapy for this condition was TURP (4).
As mentioned above, patients undergoing TURP for
LUTS were sometimes found to have prostate cancer
upon pathologic analysis of the surgical specimen.
Therefore, as TURP rates dropped in the late 1980s
and early 1990s (4), the number of men who had
prostate cancer diagnosed in this way dropped as
well. The third and perhaps most important of the
three landmark events was the introduction of PSA
testing. First described in the general medical literature
in 1987, PSA, a serine protease, was purported to be
a reliable screening test for the presence of occult
prostate cancer and an accurate tumor marker after
the diagnosis was established and treatment rendered
(5). The use of prostate cancer screening, in the form
of a PSA test and a digital rectal examination (DRE),
increased exponentially in the early 1990s, changing
the primary method by which prostate cancer was
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detected and the way in which men presented with
the disease.

The majority of patients with prostate cancer now
present with asymptomatic localized disease detected
either by an elevated PSA test or an abnormal DRE.
Data from Cooperberg and colleagues (6) document
that nearly half of patients with newly diagnosed
prostate cancer presented with clinical stage T1
disease in 2000, as shown in Figure 1. Patients who
present with symptoms tend to have LUTS, such
as nocturia, hesitancy, and intermittency. Patients
presenting with a large, bulky tumor causing bilateral
ureteral obstruction or painful bony metastases, fairly
common prior to the introduction of PSA testing, are
now quite rare.

The primary method of determining whether
prostate cancer is present is the transrectal prostate
needle biopsy. Historically, prostate biopsies were
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Figure 2. Time trends in imaging test utilization rates in patients at low and intermediate risk for prostate cancer showing
percent that underwent bone scan or cross-sectional imaging per year of diagnosis.
SOURCE: Reprinted from Journal of Urology, 168, Cooperberg MR, Lubeck DP, Grossfeld GD, Mehta SS, Carroll PR, Contemporary trends in imag-

ing test utilization for prostate cancer staging: data from the cancer of the prostate strategic urologic research endeavor, 491-495, Copyright 2002, with
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performed transperineally, often with fine-needle
aspiration techniques. Advances in ultrasound
technology and improvements in spring-loaded
needle designs led to the widespread adoption of the
transrectal ultrasound-guided prostate needle biopsy
as the primary diagnostic approach. As illustrated in
Table 2, data from a 5% Medicare sample indicate that
biopsy rates were highest in 1992 (2,935 biopsies per
100,000 male Medicare beneficiaries), then declined
and stabilized by 2001 (1,601 per 100,000). This
decline and stabilization represent the exhaustion of
the “prevalent pool” of prostate cancer patients who
were diagnosed soon after the introduction of PSA
testing. The relatively stable but high rate between
1998 (1,630 per 100,000) and 2001 documents the
considerable burden that prostate cancer screening
places on healthcare resources. The positive biopsy
rate within the 5% Medicare sample for 2001 was
40.3%, indicating that more than half of the men

undergoing biopsy were not immediately found to
have prostate cancer. The positive biopsy rate was
approximated by identifying new ICD-9 coding of
prostate cancer in the 6-month period that followed
the biopsy. The Medicare biopsy data also revealed
interesting regional and ethnic variation. The age-
adjusted biopsy rate was highest in the South and
lowest in the West. The exact reasons for the disparities
are unclear, but it is difficult to ascribe them to clinical
differences among older men in the different regions.
In addition, the percentage of biopsies performed
using ultrasound guidance increased from 49% in 1992
to 78% in 2001. While this is consistent with clinical
guidelines and the diffusion of advanced ultrasound
technologies into the community, it should be noted
that the Northeast region consistently had lower rates
of ultrasound utilization than other geographic areas.
In addition, African American men were less likely
to undergo an ultrasound-guided biopsy than were
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Caucasian men at all time points. These regional and
ethnic differences in patterns of care merit further
study, as they may represent correctable differences
in access to care.

Once the diagnosis of prostate cancer is
established, the workup depends upon the suspected
stage at presentation. Patients with higher PSA levels,
more pathologically undifferentiated tumors, and/or
suspected metastatic disease routinely undergo
nuclear medicine scans to determine if the cancer is
present in the bone. The use of routine bone scans in
newly diagnosed prostate cancer has steadily declined
inrecent years as patients have presented with earlier-
stage disease (7). Routine computed tomography (CT)
and/or magnetic resonance imaging (MRI) add little to
the staging of prostate cancer. Neither CT nor routine
MRI is particularly helpful in accurately identifying

nodal involvement (8-10). Some researchers have
suggested that MRI imaging with an endorectal
coil can identify extracapsular extension of prostate
cancer and aid in decision-making (11). However,
the ability to perform these procedures is generally
limited to selected academic centers; hence, MRI has
a minimal role in the staging of prostate cancer in
the community. It is important to note that although
their use has declined, these imaging studies are still
probably employed more often than needed. The
CaPSURE™ database, a large observational disease
registry of prostate cancer survivors, documents that
despite guidelines recommending limited imaging for
patients presenting with lower-stage disease, in 2001
roughly 25% of low- and intermediate-risk patients
underwent bone scan, and 10% underwent CT or MRI
(Figure 2) (7).
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RISK FACTORS

Age, Race, and Family History

Age, race, and family history are well-established
and often-quoted risk factors for prostate cancer
incidence. The incidence of prostate cancer rises
dramatically with age, as shown in Figure 3, peaking
at age 70-74 at 1,134 per 100,000 for Caucasians and
1,753 per 100,000 for African Americans (12). Figure 3
also illustrates the trend in prostate cancer incidence
by racial/ethnic group in the United States. African
American men have an incidence rate persistently
higher than that of any other racial-ethnic group—for
each age group, their rate of developing prostate
cancer is roughly 1.5 to 2 times higher than the rate
for Caucasians. The rate of prostate cancer mortality
among African American men is also approximately
twice that of Caucasians (Figure 4). In contrast,
American Indian/Alaskan Natives have the lowest
incidence of prostate cancer in the United States, and
Asians/PacificIslanders have the lowest mortality rate
fromit (12). Although the data are equivocal, itappears
that Hispanic men may have a somewhat lower risk

of developing prostate cancer than Caucasian men.
Further research regarding this important topic is
necessary, as the number of Hispanic men in the US
population is increasing.

As shown in Figure 5, the incidence of prostate
cancer worldwide varies dramatically, with men in
China and parts of Southeast Asia having incidence
rates of less than 5 to 10 per 100,000, (13) compared
with African American men in the United States,
who have a rate of 265 per 100,000 (age-standardized
2002 rates) (13). These dramatic differences by racial/
ethnic group have led researchers to examine risk
factors for prostate cancer that may vary by race or
culture. Another explanation for worldwide regional
variations may be differing use of PSA screening in
different countries.

Family history is also an important risk factor.
A man with a history of prostate cancer in a first-
degree relative has approximately two to three times
the risk of a man without such a family history. This
association appears to be consistent across African
Americans, Caucasians, and Asians (14). At least
one study reported a higher prevalence of familial
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Figure 5. Worldwide incidence of prostate cancer.

SOURCE: Globocan 2002, International Agency for Research on Cancer.
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prostate cancer among African Americans than in
Caucasians (31% vs 22%) (15). These associations
suggest that there may be an important hereditary
genetic component to prostate cancer etiology. Based
on a large study of twins from several Scandinavian
countries, it has been estimated that 42% (95% ClI,
29-50%) of the variation in prostate cancer occurrence
may be due to hereditary factors (16). However, this
estimate does not take into account the potential
effects of gene/environment interactions on the risk
of developing prostate cancer.

Diet
The dramatic differences in prostate cancer
incidence worldwide have led researchers to examine
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several environmental risk factors that vary by
culture, especially diet. The majority of the evidence
for diet and prostate cancer focuses on relationships
with incidence of the disease, not with progression
or mortality. The epidemiology of diet and prostate
cancer was recently reviewed in detail (17) and is
summarized below and in Table 3.

Vegetables, Fruits, and Related Micronutrients
Although the data are mixed, it is likely that
vegetables and soy/legumes impart some protective
benefit against risk of developing prostate cancer
(18-25). Tomatoes, tomato products, and lycopene
(the primary carotenoid in tomatoes) have been
consistently linked toareduced risk of incident prostate

Table 3. Nutritional risk factors for prostate cancer incidence, recurrence, and mortality

Overall
Direction of Association with Risk Direction of Association with Prostate Quality
Food or nutrient of Prostate Cancer Incidence Cancer Recurrence or Mortality of Evidence
Selenium Inverse Strong
Tomatoes and lycopene  Inverse Inverse?® (possible postdiagnostic effect on Good
recurrence)
Other carotenoids Inverse, esp. among those low in Inverse? (prediagnostic supplemental beta- Good?
(e.g., Beta-carotene) other carotenoids carotene effect on mortality, by MnSOD status)
Vitamin E Inverse (effect seen mainly among Inverse? (possible prediagnostic effect for Good
smokers) mortality)
Vitamin D Inverse Good
Calcium and dairy Null to positive (inverse for calcium Good
supplements and early-stage
disease?)
Red meat Positive Good
Inverse?® (possible prediagnostic effect for
Fish/marine omega-3 mortality; possible pre- and postdiagnostic effects
fatty acids Inverse for recurrence) Fair to good
Soylisoflavones Null to inverse Null for PSA recurrence after treatmenta Faira
Tea/polyphenols Null to inverse Faira
Zinc Positive Faire
Heterocyclic amines Positive Fair?

alimited data available

SOURCE: Chan JM, Gann PH, Giovannucci EL, Role of diet in prostate cancer development and progression, J Clin Oncol, 2005,
23(32):8,152-8,160. Reprinted with permission from the American Society of Clinical Oncology.
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cancer. While fewer data exist on other carotenoids,
some studies have observed inverse associations with
intake or levels of plasma lutein, beta-cryptoxanthin,
and zeaxanthin (24, 26-36)

Soy consumption is fairly low in most Western
populations, where many of the largest epidemiologic
studies with the most follow-up have been conducted,
making its effects difficult to study. In a few
epidemiologic studies that have examined soy or its
primary phytochemicals (genistein, daidzein, and
equol), inverse associations have been observed, (32,
37-40) although they have not always been statistically
significant (41, 42).

Vitamin E has been associated with a reduction
of up to 40% in the risk of prostate cancer incidence
and mortality (43-47) and is the focus of an ongoing
primary prevention study, the Selenium and Vitamin
E Cancer Prevention Trial (SELECT). The Alpha-
Tocopherol Beta-Carotene (ATBC) Cancer Prevention
Trial found a statistically significant 30-40% reduction
in prostate cancer incidence and mortality among
men randomized to daily 50 IU supplements of alpha-
tocopherol (a common supplement form of vitamin E)
vs placebo (48). Interestingly, all participants in this
trial, which was originally focused on lung cancer as
an outcome, had a substantial smoking history; and
in the Health Professionals Follow-Up Study (HPFS),
greater supplemental vitamin E intake was associated
with decreased risk of advanced prostate cancer only
among smokers (46). Some studies (46, 49-53) have
observed no association between prostate cancer and
vitamin E.

Selenium may have pro-apoptotic, antiangiogenic,
antiproliferative, or antioxidant properties to protect
against prostate cancer (54-69). The Nutrition
Prevention of Cancer Trial (59) reported a halving
of risk of prostate cancer incidence among men
randomized to selenium supplements vs placebo;
several prospective studies have observed 50-65%
reductions in prostate cancer associated with greater
physiologic measures of selenium (54, 60, 64).

Milk, Dairy, and Calcium

Several studies (70-72) have found milk, calcium,
and dairy products to be associated with a greater
risk of prostate cancer. In the HPFS, for example, men
who consumed > 2000 mg vs < 500 mg of calcium
daily had almost five times the risk of developing
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advanced prostate cancer (73). However, secondary
results from a randomized clinical trial on calcium
supplements and colorectal adenomas reported a
null to inverse association between prostate cancer
and calcium supplements. The majority of cases
observed in that trial were early-stage PSA-detected
cancers, whereas many observational studies have
reported elevated risks from milk, dairy, or calcium
for advanced or metastatic prostate cancer. It has
been hypothesized that this apparent discrepancy
between trial and observational studies’ results may
be due to calcium having different actions on prostate
cancer development depending on tumor stage,
phenotype, or timing within the disease course. The
leading hypothesized mechanism by which dairy or
milk intake may affect prostate cancer risk involves
the effects of calcium intake on circulating levels of
1,25(0OH)2,D3, the most biologically active form of
vitamin D, which has been shown to inhibit growth of
prostate cancer cells (18, 74).

Meat and Fat

Several studies suggest that total and specific
fats and meat intake may be associated with prostate
cancer. While results are mixed, saturated and alpha-
linolenic fatty acids have been positively associated
with prostate cancer risk, while long-chain marine
omega-3 fatty acids may impart some protection.
Saturated fatty acids or meat may affect prostate
cancer through the insulin-like growth factor-I (IGF-I)
and androgen pathways (75-82).

There is suggestive epidemiologic evidence that
fish or the marine omega-3 fatty acids may afford
some protection against prostate cancer (83-87). It
is hypothesized that they or their ratio to omega-6
fatty acids may influence inflammatory pathways by
inhibiting production of prostaglandins (i.e., PGE2)
or modulating COX-2 expression and may thereby
potentially affect prostate cancer development (88-96).
Further evidence of a role for inflammation in prostate
cancer comes from data suggesting that non-steroidal
anti-inflammatory drugs may be inversely associated
with prostate cancer risk (97-99).

Gene-Diet Interactions

Recent studies have identified potential gene-
diet interactions associated with prostate cancer
risk, adding support to the evidence of involvement



of vegetables and related micronutrients in prostate
cancer. Manganese-superoxide dismutase (MnSOD)
is an antioxidant enzyme that has been identified as
a potential tumor-suppressor gene in prostate cancer
(100, 101). A few studies have found that a specific
MnSOD variant is related to a greater risk of prostate
cancer (28, 102). In the Physicians’ Health Study
(PHS), men with the MnSOD Ala/Ala genotype had
a 50% lower risk of prostate cancer if they had high
serum levels of antioxidants (i.e., selenium, vitamin E,
and lycopene combined) but a twofold increased risk
if they were low in antioxidants, compared with men
who did not have the Ala/Ala genotype and who had
low antioxidant levels (p-value for interaction = 0.02)
(28, 103). A similar interaction effect was observed
for beta-carotene randomization vs placebo (the PHS
was also a randomized clinical trial for heart disease
and cancer): men with the Ala/Ala variant who were
assigned beta-carotene had a 63% lower risk of fatal
prostate cancer than those assigned to placebo (p-
value for interaction = 0.03).

All of the studies discussed above address the
relationship between various dietary risk factors
and prostate cancer incidence. There are also limited
data on the effect of diet after diagnosis, specifically
the effect of diet on recurrence and/or survival.
Several studies of diet and prostate cancer incidence
observed stronger associations with risk of advanced,
metastatic, or fatal prostate cancer (e.g., for lycopene/
tomatoes, vitamin E, selenium, milk/calcium, zinc,
meat/saturated and alpha-linolenic fatty acid, fish)
(17). In the HPFS, higher tomato sauce and fish intake
after diagnosis were associated with reduced risks of
prostate cancer recurrence and progression in a cohort
of prostate cancer survivors (104). A few studies of
men with prostate cancer reported that lycopene or
tomato sauce may decrease PSA or tumor volume;
these results must be interpreted cautiously, however,
as the studies were small, some did not have a control
group, (105) and some had unbalanced randomization
(106). One study reported a greater risk of prostate
cancer death associated with higher saturated fat
intake after diagnosis (107)

Hormonal Risk Factors

Insulin-like growth factor-I (IGF-I), sex hormones,
and their associated binding proteins have also
been examined for their potential biological roles in
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prostate cancer development and progression. IGF-I
has been consistently positively associated with the
development of prostate cancer (80, 81). The recently
completed Prostate Cancer Prevention Trial (PCPT)
(108) specifically studied the 5-alpha reductase
inhibitor, finasteride, as a preventive agent. While the
study found that finasteride substantially reduced
prostate cancer risk, the results were controversial
and further study is needed.

Body Size and Physical Activity

The evidence for an association between body
size and risk of prostate cancer remains equivocal,
with some studies reporting small to moderate
positive associations, (109-114) the majority of studies
observing no association, (14, 115-122), and a few
reporting inverse associations (115, 123-125). Overall,
studies have not reported any strong relationships
between adult body size and the risk of prostate
cancer. A few prospective studies suggest that body
mass index (BMI) is slightly positively associated
with risk of prostate cancer mortality (126, 127). This
is consistent with additional findings that obesity
at the time at diagnosis and plasma leptin correlate
positively with worse tumor features (128-131).

Studies on physical activity have had conflicting
results, (14, 111, 113, 120, 132-151) but some suggest
an inverse association (74, 120, 132, 136, 137, 140-143,
145-147, 150, 152-154). A review by Torti et al. (154)
in 2004 reported that among 27 studies published
between 1976 and 2002 examining physical activity
and prostate cancer, 16 observed a reduced risk
associated with greater activity levels, and nine of
these had statistically significant results.

PREVALENCE AND INCIDENCE

In the United States, prostate cancer has an
estimated annual incidence of 176 cases per 100,000
men (Table 4). According to the American Cancer
Society, in 2006, 234,460 men in the United States will
develop prostate cancer and 27,350 men will die of
it (Table 4) (155). While prostate cancer is the third
leading cause of cancer in men, after lung/bronchus
and colorectal, and is estimated to cause 118,200 deaths
in 2006, (155) it is also clear that many more men are
diagnosed with prostate cancer than will die from the
disease each year. The prevalence of prostate cancer,
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Table 4. Incidence?, mortality?, estimated new cases, and deaths for the most common cancer sites among men in the United

States, 2006

Cancer Site
Estimated new Estimated new
Incidence Mortality cases deaths
Lung/bronchus 77.8 73.5 92,700 (13%) 90,330 (31%)
Colon & Rectum 421 19.9 72,800 (10%) 27,870  (10%)
Prostate 176.3 28.1 234,460  (33%) 27,351 (9%)
Urinary Bladder 35.9 7.5 44,690 (6%) 8,990 (3%)

aRate per 100,000, age-adjusted to the US standard population.

SOURCE: Cancer Statistics, 2006. American Cancer Society Surveillance Research.

by age category, is 3% for men aged 60-64; 6% for men
65-69; 10% for men 70-74; 13% for men 75-79; 15% for
men 80-84; and 14% for men over 85. More than 1.8
million men are estimated to live with the disease in
the United States (156).

Recent trends in prostate cancer incidence in the
United States reflect the increasing use of serum-
based PSA testing to screen for the disease (Figure 6)
(157). During the past two decades, incidence rates

peaked in 1992 at 237 per 100,000 (age-adjusted, all
races and ages) (12), declined steeply until 1995, and
then rose at approximately 1.7% per year through
2000. In 2000, 2001, and 2002, the annual age-adjusted
incidence rates were 180, 181, and 176 per 100,000,
respectively (Table 5). In contrast, mortality rates
have been steadily declining at approximately 4% per
year since 1994 (157). It is speculated that this decline
reflects the beneficial effects of early diagnosis with

- 1 - 250
45
ah 200
e —
g =
e 35 3
g .
a8 ]
O ! L E
o B m &
(L] L
o B s
=8 i
E e el
g = 20 | ian E .
— ==
_E o a
G ™ 3
E =
L[} 1 &0
]
43 7 + t T ot + + e i e e T T T N}
o J\P "‘l {D .b A {n fp 'f_ﬂ .& "-ﬁ A A A A A R R N R R A R A A R . R R
R R O R AR ANEEXENLRY
Year
Figure 6. Prostate cancer incidence (solid line) and mortality (broken line).
SOURCE: Reprinted from Journal of Urology, 172, Chan JM, Jou RM, Carroll PR, The relative impact and future burden of prostate cancer in the

United States, S13-S17, Copyright 2004, with permission from American Urological Association..
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Table 5. Incidence rates for prostate cancer, by race/ethnicity and age, age-adjusted?

All Males White Males Black Males
All <65 265 All <65 265 All <65 265
Year of Diagnosis

1975 94 14 650 92 13 640 141 27 929
1976 98 15 674 97 14 674 141 29 911
1977 100 15 691 99 14 681 159 29 1,057
1978 99 15 681 98 15 671 148 27 985
1979 103 15 715 102 15 708 162 26 1,100
1980 106 15 731 105 15 728 161 34 1,040
1981 109 17 745 108 16 743 162 34 1,042
1982 108 16 743 107 16 740 168 32 1,110
1983 112 17 764 111 17 762 171 34 1,117
1984 112 17 764 110 16 758 179 37 1,158
1985 115 18 790 115 18 785 170 32 1,126
1986 119 19 813 119 18 815 168 34 1,093
1987 134 22 908 134 21 917 189 36 1,244
1988 137 22 934 139 22 942 191 35 1,267
1989 145 24 983 146 24 989 192 37 1,261
1990 171 29 1,152 172 29 1,165 222 44 1,449
1991 215 39 1,429 216 39 1,439 288 57 1,883
1992 237 49 1,535 238 49 1,540 327 77 2,051
1993 209 51 1,306 204 49 1,275 342 94 2,063
1994 180 49 1,088 174 47 1,052 311 94 1,806
1995 169 50 989 163 48 961 279 97 1,531
1996 168 53 965 164 52 938 280 99 1,526
1997 173 55 985 169 54 962 278 96 1,537
1998 169 55 964 165 53 946 280 101 1,519
1999 181 61 1,017 176 58 989 286 110 1,499
2000 180 61 1,001 176 59 982 284 112 1,478
2001 181 63 993 178 61 987 261 112 1,291
2002 176 64 954 172 62 935 276 114 1,396

aRates are per 100,000 and are age-adjusted to the 2000 United States standard population.

SOURCE: Surveillance, Epidemiology, and End Results (SEER) Program (www.seer.cancer.gov) Public-Use Data (1973-2002),
National Cancer Institute, DCCPS, Surveillance Research Program, Cancer Statistics Branch, released April 2005, based on the

November 2004 submission.

PSA screening or improved treatments. However, it
has also been noted that declines in mortality may
be attributable to other causes, such as earlier and
widespread use of androgen deprivation therapy.
Specifically, Lu-Yao and colleagues (158) compared
prostate-cancer-specific mortality between two
population-based cohorts of men with prostate
cancer from King County, Washington, and the
state of Connecticut. Although PSA utilization rates
and treatment patterns differed widely between
the two populations, prostate cancer mortality was
comparable, implying that more-intensive screening
was not associated with the drop in mortality. Formal,
randomized, clinical-trial data on PSA screening
in the general population are anticipated from the
European Randomized Screening for Prostate Cancer

Trial and the Prostate, Lung, Colorectal, and Ovary
cancer trial within the next several years. These data
should provide a better understanding of the value
of prostate cancer screening in reducing mortality.
When considering epidemiologic data, it is important
to recognize the difference between mortality, the
deaths in the general population due to the specific
disease, and survival, which is limited to the patient
cohort with the disease.

Survival rates, median age at diagnosis, and stage
atdiagnosis have also changed drastically over the past
20 years due to the effects of PSA screening (Table 6).
During the intervals 1975-1979 and 1985-1989, 73% of
prostate cancer diagnoses were localized or regional.
In contrast, during 1995-2001, 91% of diagnoses were
localized or regional (Table 7). Across the same three
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Table 6. Survival rates for prostate cancer, by race/ethnicity, diagnosis year, stage, and age

All Males White Males Black Males
All <50 250 All <50 250 All <50 250
5-Year Survival Rates
Year of Diagnosis
1960-19632 50.0 35.0
1970-19732 63.0 55.0
1974-1976° 67.1 71.5 65.5 68.1 73.0 66.4 58.4 60.7 57.0
1977-1979° 711 75.8 69.4 72.2 77.5 70.3 62.6 64.4 61.7
1980-1982° 73.4 76.4 72.3 74.5 78.0 73.3 64.8 66.7 63.8
1983-1985° 74.8 75.7 74.5 76.2 77.5 75.8 63.9 64.6 63.5
1986-1988° 81.2 81.3 81.2 82.7 83.1 82.6 69.3 69.8 69.1
1989-1991° 90.7 90.2 90.8 92.0 91.3 92.2 80.8 82.3 80.2
1992-1994° 97.3 96.3 97.7 98.1 97.0 98.6 92.4 93.4 91.9
1995-2000° 99.3¢ 99.1 99.7 100¢ 99.5 100 96.0° 98.1 95.1¢c
1995-2000°
All Stages 99.3 99.1 99.7 100 99.5 100 96.0 98.1 95.1
Localized/Regional 100 100 100 100 100 100 100 100 100
Distant 33.5 30.5 34.6 32.7 30.3 33.6 29.0 31.1 28.0
Unstaged 81.4 89.3 79.4 82.8 91.3 80.9 75.5 82.6 724
5-Year Survival Rates, 1995-2000°
Age at Diagnosis
<45 91.7 91.3 95.4
45-54 97.2 97.5 96.8
55-64 99.7 100 98.4
65-74 100 100 98.1
75+ 94.8 96.5 87.5
<65 99.1 99.5 98.1
65+ 99.7 100 95.1

...data unavailable

aRates are based on End Results data from a series of hospital registries and one population-based registry.
®Rates are from SEER 9 areas. They are based on data from population-based registries in Connecticut, Puerto Rico, Utah, lowa,

Hawaii, Atlanta, Detroit,Seattle-Puget Sound, and San Francisco-Oakland. Rates are based on follow up of patients into 2001.

°The difference in rates between 1974-1976 and 1995-2000 is statistically significant (p < 0.05).

SOURCE: Surveillance, Epidemiology, and End Results (SEER) Program (www.seer.cancer.gov) SEER*Stat Database: Incidence-
SEER 9 Regs Public-Use (1973-2002), National Cancer Institute, DCCPS, Surveillance Research Program, Cancer Statistics Branch,

released April 2005, based on the November 2004 submission.

Table 7. Stage distribution by race/ethncity for prostate cancer patients, all ages, 1975-79, 1985-89, and 1995-2001

1975-1979 1985-1989 1995-2001
All White Black All White Black All White Black
Localized 73% 73% 66% 73% 74% 65% 91% 91% 89%
Regional 0% 0% 0% 0% 0% 0% 0% 0% 0%
Distant 20% 19% 28% 16% 15% 25% 5% 5% 7%
Unstaged 7% 8% 5% 1% 1% 1% 4% 4% 5%

SOURCE: Surveillance, Epidemiology, and End Results (SEER) Program (www.seer.cancer.gov) SEER*Stat Database: Incidence-
SEER 9 Regs Public-Use (1973-2002), National Cancer Institute, DCCPS, Surveillance Research Program, Cancer Statistics Branch,

released April 2005, based on the November 2004 submission.
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Figure 7. Patterns of treatment use for prostate cancer, 1993-1997.

SOURCE: Adapted from Urology, 58, Bubolz T, Wasson JH, Lu-Yao G, Barry MJ, Treatments for prostate cancer in older men: 1984—1997,Urol, 58:

977-982, Copyright 2001, with permission from Elsevier.

time intervals, the percentage with distant disease at
diagnosis decreased from 20% to 16% to 5% (Table
7). This shift in disease stage at diagnosis has been
accompanied by an increase in five-year survival
rates. Of the men diagnosed with local or regional
prostate cancer in 1973, 61% survived 5 years. For
men diagnosed in 1981, the survival rate increased to
74%,; for those diagnosed in 1989, it rose to 87%; and of
those diagnosed in 1995-2000, 100% survived 5 years
(155, 159). With PSA screening, men are also being
diagnosed at earlier ages. In 1980, the median ages at
diagnosis for Caucasian men and African American
men were 72 and 70 years, respectively (159). During
1998-2002, the median ages at diagnosis were 68 and
65 years for Caucasian and African American men,
respectively (160). These shifts are expected with
the introduction of a new screening technology that
effectively increases lead-time bias and increases the
number of overdetected cases. The key question is
whether discovering prostate cancer cases earlier in
the disease course will make it possible to alter the
natural history of the illness. Further research and
additional follow-up will shed more light on this
important issue.

TREATMENT

Localized Disease

There are numerous therapeutic options for men
with newly diagnosed localized prostate cancer.
Unfortunately, there is little level I evidence (i.e.,
from randomized clinical trials) that one particular
therapy is superior to another in terms of survival. In
fact, the only adequately sized randomized clinical
trial completed to date compared radical surgery to
conservative management (watchful waiting) and
found that surgery did afford an overall survival
advantage, although it required nearly 10 years of
follow-up for the difference to become statistically
significant (161). The lack of conclusive evidence leads
to wide variation in the use of the various therapies
and may ultimately impact quality of care. The four
most common treatment modalities in localized
prostate cancer are radical prostatectomy, external
beam radiotherapy, interstitial brachytherapy, and
watchful waiting. There is also limited utilization of
cryosurgery, proton-beam radiotherapy, and other
technologies.
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Radical Prostatectomy

Surgery is the most common treatment modality
for localized prostate cancer, particularly in younger
men. Bubolz et al. (162) reviewed rates of surgery,
radiotherapy, and brachytherapy from 1984 to 1997
in a 20% sample of the Medicare part A dataset. As
shown in Figure 7, utilization rates for surgery were
much higher than the rates for the two other treatment
modalities in men aged 65-69. In all three age groups
shown in Figure 7, the utilization of interstitial
brachytherapy increased from 1993 to 1997; for men
aged 70-74, utilization rates for surgery and external
beam radiotherapy were similar by 1997. In the oldest
age group, surgery rates were much lower, which is to
be expected, as available guidelines (163) for prostate
cancer state that surgery is not appropriate in men
with a life expectancy of less than 10 years.

Utilization rates for radical prostatectomy are
notably higher in men younger than 65. Ellison et al.
(164), using data from the SEER program to assess
utilization rates for radical prostatectomy from 1989 to

1995, found that the rate more than doubled between
1989 and 1992 (from 78 men per 100,000 men to 206
per 100,000), likely due to the introduction of PSA
testing and the rapid increase in the number of men
newly diagnosed with prostate cancer. The rate then
decreased by one-third between 1992 and 1995 (to 146
per 100,000 men). During this time period, as shown
in Figure 8, radical prostatectomy rates dropped off
significantly in older patients (decreasing 51% in men
aged 70-74 and 71% in men 75 or older). However,
rates in younger men continued to increase between
1992 and 1995, rising 42% in men 45-49 years of age
and 18% in men aged 50-54. These temporal trends
mirror changes in detection rates and widespread
realization by clinicians that aggressive surgical
treatment of localized prostate cancer in elderly men
(who have relatively short life expectancies) is not
clinically indicated in most cases.

Data from the Healthcare Cost and Utilization
Project (HCUP) confirm these findings and provide
us with a more recent assessment of trends in
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Figure 8. Rate of radical prostatectomy, age-stratified annual rates, standardized to 1989.
SOURCE: Reprinted from Effective Clinical Practice, 2, Ellison LM., Heaney JA, Birkmeyer JD, Trends in the use of radical prostatectomy for treat-

ment of prostate cancer, 228-233, Copyright 1999, with permission from American College of Physicians.

88



Prostate Cancer

Table 8. Radical prostatectomy in men hospitalized for a primary diagnosis of prostate cancer, count, rate® (95% ClI), rate per
100,000 prostate cancer hosptializations® (95% ClI)

1994 1996
Rate per 100,000 Rate per 100,000
hospitalizations for hospitalizations for
primary diagnosis of primary diagnosis of
Count Rate Prostate Cancer Count Rate Prostate Cancer
Total° 58,254 128 (128-128) 50,553 (50,440-50,666) 61,952 127 (126-127) 57,851 (57,710-57,992)
Age
40-54 5,467 23 (23-24) 4,744 (4,721-4,768) 7,573 29 (29-30) 7,072 (7,039-7,104)
55-64 22,683 236 (235-237) 19,684 (19,621-19,749) 25,288 254 (254-255) 23,614 (23,552-23,676)
65-74 28,444 361 (360-362) 24,684 (24,612-24,756) 27,861 341 (340-342) 26,017 (25,938-26,095)
75-84 1,649 43 (42-45) 1,431 (1,395-1,467) 1,220 29 (28-30) 1,139 (1,086-1,193)
85+ " * * * * *
Race/ethnicity
White 39,405 107 (106-107) 34,196 (34,103-34,288) 42,773 108 (108-109) 39,942 (39,828-40,056)
Black 4,218 105 (102-103) 3,660 (3,640-3,680)) 5,188 116 (116-116) 4,845 (4,832-4,857)
Hispanic 1,529 50 (50-51) 1,327 (1,313-1,342 1,626 20 (49-50) 1,518 (1,503-1,533)
Region
Midwest 14,167 133 (132-134) 12,294 (12,233-12,357) 16,212 139 (138-139) 15,139 (15,092-15,187)
Northeast 9,287 96 (95-96) 8,059 (8,014-8,104) 12,237 124 (124-125) 11,427 (11,384-11,470)
South 23,509 153 (152-153) 20,401 (20,317-20,485) 23,450 137 (136-137) 21,898 (21,793-22,002)
West 11,291 116 (115-116) 9,798 (9,766-9,831) 10,052 98 (98-99) 9,387 (9,317-9,458)
MSA
Rural 6,255 50 50 (50-51) 5,428 (5,401-5,456) 5,898 50 (49-50) 5,508 (5,455-5,559)
Urban 51,768 157 (156-157) 44,924 (44,814-45,034) 55,883 151 (151-151) 52,184 (52,054-52,314)
1998 2000
Rate per 100,000 Rate per 100,000
hospitalizations for hospitalizations for
primary diagnosis of primary diagnosis of
Count Rate Prostate Cancer Count Rate Prostate Cancer
Total® 50,943 99 (99-99) 57,861 (57,744-57,978) 58,191 108 (108-108) 61,949 (61,825-62,073)
Age
40-54 7,439 27 (27-27) 8,449 (8,416-8,483) 10,198 35 (35-35) 10,856 (10,821-10,892)
55-64 21,267 201 (200-201) 24,155 (24,090-24,218) 26,135 234 (234-235) 27,822 (27,755-27,888)
65-74 21,161 263 (262-264) 24,034 (23,959-24,109) 20,815 259 (258-260) 22,159 (22,076-22,242)
75-84 1,076 24 (23-25) 1,222 (1,176-1,270) 1,026 21 (20-22) 1,092 (1,045-1,139)
85+ " * * * * *
Race/ethnicity
White 32,845 80 (80-81) 37,305 (37,211-37,399) 35,009 82 (82-82) 37,269 (37,177-37,362)
Black 4,307 90 (89-90) 4,892 (4,859-4,925) 4,784 94 (93-94) 5,093 (5,065-5,121)
Hispanic 2,117 55 (55-56) 2,404 (2,383-2,426) 2,210 55 (54-55) 2,353 (2,329-2,377)
Region
Midwest 11,749 99 (98-99) 13,344 (13,285-13,403) 13,853 110 (110-111) 14,747 (14,698-14,796)
Northeast 10,994 108 (107-108) 12,487 (12,427-12,548) 12,924 123 (123-124) 13,758 (13,696-13,821)
South 17,307 95 (95-95) 19,657 (19,582-19,731) 20,758 108 (108-108) 22,098 (22,016-22,180)
West 10,893 98 (97-98) 12,372 (12,337-12,408) 10,657 92 (92-92) 11,345 (11,298-11,392)
MSA
Rural 5,183 42 (42-42) 5,887 (5,855-5,919) 5,888 45 (45-46) 6,268 (6,237-6,298)
Urban 45599 117 (116-117) 51,791 (51,678-51,904) 52,245 128 (127-128) 55,615 (55,498-55,737)

*Figure does not meet standard for reliability or precision.
MSA, metropolitan statistical area.

aRate per 100,000 is based on 1994—-2000 population estimates from Current Population Survey (CPS), CPS Utilities, Unicon Research
Corporation, for relevant demographic categories of US adult male 40+ civilian non-institutionalized population.

"Rate per 100,000 male 40+ visits with radical prostatectomy performed is based on estimated number of visits for prostate cancer in
HCUP_NIS 1994-2000.

°Persons of other races, missing or unavailable race and ethnicity, and missing MSA are included in the totals.
NOTE:Counts may not sum to totals due to rounding.
SOURCE: Healthcare Cost and Utilization Project Nationwide Inpatient Sample, 1994, 1996, 1998, 2000.
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radical prostatectomy. As shown in Table 8, radical
prostatectomy rates were relatively stable in 1994 and
1996 (128 and 127, respectively, per 100,000 men over
the age of 40), but they decreased in 1998 to 99 per
100,000 and then increased again in 2000 to 108 per
100,000. One could hypothesize that the decline in
1998 was due to the increasing use of brachytherapy
(which was “reintroduced” in the mid-1990s), and the
moderate increase in 2000 was related to increased
awareness that brachytherapy monotherapy was best
reserved for men with low-risk disease (i.e., Gleason
6 or less and PSA <10 ng/ml) (165). Similar declines
were seen in the Veterans Affairs (VA) population
(Table 9) between 1998 and 2003, although the rates

seemed to stabilize slightly later in this population.
This may be related to the fact that brachytherapy was
not as readily available at VA facilities. Importantly,
when prostatectomy rates were stratified by age, rates
dropped consistently in older patients (over age 65),
while there were consistent increases in the rates for
younger patients (40-54 years of age). In summary,
there have been significant changes in the utilization
of radical prostatectomy in the last 15 years, with
the overall rate of use decreasing in older men but
increasing in younger men. There is also considerable
ethnic and geographic variation, which is to be
expected in the absence of conclusive level I evidence
to guide therapy.

Table 9. VA users with radical prostatectomy for prostate cancer patients,1998-2003, count, age-adjusted rate®

1998 1999 2000 2001 2002 2003
Count Rate Count Rate Count Rate Count Rate Count Rate Count Rate
Total 1,508 1,539 1,625 1,491 1,815 1,467 1,880 1,254 2,005 1,154 2,168 1,132
Age 1,705 1,378 1,742 1,408 1,633 1,320 1,547 1,251 1,498 1,211
40-44 7 2,525 12 4,808 8 3,089 9 3,524 24 9,137 14 5,236
45-54 244 5431 279 6,224 322 7,173 313 6,977 332 7,397 330 7,349
55-64 656 4,435 743 5,025 800 5,409 719 4,864 686 4,639 684 4,626
65-74 764 1,480 681 1,319 671 1,301 577 1,118 491 952 459 889
75-84 32 66 25 53 14 29 14 29 14 29 12 24
85+ 3 68 1 29 0 0 1 18 0 0 0 0
Gender
Male 1,508 1,539 1,625 1,491 1,815 1,467 1,880 1,254 2,005 1,154 2,168 1,132
Female 0 0 0 0 0 0 0 0 0 0 0 0
Race/ethnicity
White 1,037 1,463 1,079 1,330 1,184 1,260 1,248 1,070 1,303 958 1,089 742
Black 392 1,827 460 2,016 498 2,084 490 1,912 422 1,551 390 1,384
Hispanic 44 2,013 32 1,413 42 1,730 37 1,376 70 2,392 48 1,546
Other 17 1,595 23 1,973 23 1,801 21 1,472 25 1,529 16 920
Unknown 18 755 31 1,935 68 3,128 84 2,368 185 3,111 625 5,377
Insurance Status
No insurance/
self-pay 1,123 1,980 1,269 2,045 1,338 2,153 1,315 1,983 1,368 1,934 1,482 2,120
Medicare 94 621 119 510 198 504 264 432 307 390 355 368
Medicaid 1 1,724 0 0 3 5,357 3 2,290 3 1,493 3 1,282
Private
Insurance/HMO 284 1,102 229 984 265 1,219 272 1,257 312 1,330 313 1,301
Other Insurance 6 2,390 8 2,540 11 2,296 26 4,586 14 2,226 15 1,935
Unknown 0 0 0 0 0 0 0 0 1 0 0 0
Region
Eastern 174 1,159 194 1,107 196 941 183 655 236 695 267 718
Central 265 1,671 304 1,670 352 1,736 337 1,332 423 1,227 478 1,174
Southern 614 1,579 660 1,543 705 1,451 821 1,377 821 1,193 897 1,162
Western 455 1,613 467 1,532 562 1,652 539 1,457 525 1,439 526 1,444

aRate per 100,000 veterans using the VA system, age-adjusted to 2000.

SOURCE: Inpatient and Outpatient Files, VA Information Resource Center (VIReC), Veterans Affairs Health Services Research and

Development Service Resource Center.
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Table 10. Distribution (%) of treatments for prostate
cancer, by year of diagnosis

1992 1995
(N=103,979) (N=72,337)

Radical prostatectomy 31.6 34.1
External beam radiation 301 26.3
Radiation implant 1.4 2.2
Hormone 12.0 11.7
Other treatment 4.9 4.1
No treatment 20.0 21.6

SOURCE: Reprinted from Cancer, 83, Mettlin CJ, Murphy GP,
Rosenthal DS, Menck HR, The National Cancer Data Base report
on prostate carcinoma after the peak in incidence rates in the U.S.,
1,679-1,684, Copyright 1998, with permission from Wiley.

External Beam Radiation Therapy

Radiation therapy can be delivered to the
prostate for cancer control and cure through a
number of different modalities, including external
beam radiation (in the form of three-dimensional
conformal beam therapy or intensity-modulated
radiotherapy), permanent implantation of radioactive
seeds (interstitial brachytherapy), and temporary
transperineal implantation of radiation sources to

Prostate Cancer

deliver higher treatment doses (so-called high dose
rate, HDR). These modalities can be used alone or
in combination. There is little epidemiologic data on
HDR treatment or other forms of radiation, such as
proton-beam therapy, however, so we will not address
these relatively uncommon modalities.

External beam radiotherapy (EBRT) is the most
commonly used form of radiotherapy for prostate
cancer. A review of the Medicare part A dataset by
Bubolzetal. (145, 162), shown in Figure 7, documented
that EBRT rates were relatively stable for all prostate
cancer patients, except those over age 75, from 1993 to
1997. In the older patients, EBRT utilization dropped,
reflecting the general realization by providers that
many of these patients did not require any treatment,
given their relatively short life expectancy.

While the data from the Medicare population
are informative, most Medicare recipients are over
the age of 65 and may not be representative of the
entire population of men with prostate cancer, since
the average age at diagnosis has dropped in the past
decade. Therefore, it is helpful to review information
from other data sources that include younger men.
Mettlin and colleagues (166) reviewed data from
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Proportions of patients treated for prostate cancer by external beam radiation therapy, 1992-1995, by region.

Adapted from Cancer, 83, Mettlin CJ, Murphy GP, Rosenthal DS, Menck HR, The National Cancer Data Base report on prostate carci-

noma after the peak in incidence rates in the U.S., 1,679-1,684, Copyright 1998, with permission from Wiley.
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Figure 10. Trends in androgen deprivation therapy (ADT) with external beam radiation therapy (EBRT) at diagnosis for prostate
cancer patients, age-standardized, in African American (solid line) and Caucasian (dashed line) men.

SOURCE: Adapted from Urology, 64, Zeliadt SB, Potosky AL, Etzioni R, Ramsey SD, Penson DF. Racial disparity in primary and adjuvant treatment
for nonmetastatic prostate cancer: SEER-Medicare trends 1991 to 1999, 1,171-1,176, Copyright 2004, with permission from Elsevier.

the American College of Surgeons National Cancer
Database (NCDB), which includes information from
1,114 hospitals in the United States. As shown in Table
10, 30% of patients diagnosed in 1992 and 26% of those
in 1995 received EBRT as treatment for prostate cancer.
This decrease in the use of EBRT was accompanied
by an increase in the use of radical prostatectomy. As
shown in Figure 9, there was considerable geographic
variation in the use of EBRT. It was used more
commonly in the Northeast, where 31% of patients
received EBRT in 1995; it was used least commonly in
the Pacific region (for only 22% of patients).
Inpatientsofallages, EBRT was oftenaccompanied
by the use of androgen ablation therapy, Zeliadt and
colleagues (167) studied the use of adjuvant hormone
ablation therapy with EBRT in the SEER-Medicare
datasetand found that the use of this combined therapy
increased steadily in the past decade. As shown in
Figure 10, approximately 40% of African American and
50% of Caucasian men in the SEER-Medicare dataset
who received EBRT had adjuvant hormone ablation
therapy. Although this practice is supported by level I
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evidence in intermediate- and high-risk patients (168,
169), there are no data to support its use in low-risk
patients. Given the increasing number of patients
presenting with low-risk disease (6), it is likely that
increasing numbers of them are receiving adjuvant
hormone ablation, although there are currently no
data to support this practice.

Interstitial Brachytherapy

Permanent radioactive seed implantation was
originally described in the 1970s. The technique was
performed using an open surgical approach, but it
was associated with a high complication rate and fell
out of favor. With advances in ultrasonography and
computed tomography, interstitial brachytherapy
(IB) performed using a transperineal approach
gained popularity in the mid 1990s. Data from the
NCDB document that while the overall proportion
of prostate cancer patients treated with IB was small,
it increased steadily throughout the 1990s (170).
As shown in Figure 11, the proportion of stage I
patients treated with IB increased from 2.0% in 1992
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Figure 11. Proportions of 89,060 American Joint Committee on Cancer Stage | and 185,407 Stage Il prostate cancer patients

treated by radiation implant, by year.

Source: Adapted from Cancer, 86, Mettlin CJ, Murphy GP, McDonald CJ, Menck HR, The National Cancer Data base Report on increased use of
brachytherapy for the treatment of patients with prostate carcinoma in the U.S., 1,877—-1,882, Copyright 1999, with permission from Wiley.

to 5.8% in 1996, and the proportion of stage II patients
increased from 1.5% in 1992 to 2.7% in 1996. It is likely
that a number of generally recognized high-volume
centers were driving this trend, as is reflected in the
geographic variation in utilization shown in Figure
12. Enthusiasm for IB may be declining, however, as
the treatment often must be accompanied by a boost
of external beam radiotherapy or adjuvant hormone
therapy. Many patients electing IB cite the lack of
sexual side effects and the short time away from work
as reasons for choosing this treatment (171), but if IB
must be combined with other treatment modalities,
these advantages may be lost. This underscores the
need for more data on outcomes following IB and
treatment decision making in prostate cancer.

Watchful Waiting/Conservative Management

It is clear that PSA screening has led to an
increase in the number of “overdetected” prostate
cancers (172). Some patients likely do not require any
treatment, as the disease will not progress quickly
enough to be clinically meaningful. The challenge for
providersis to determine which patients have indolent
disease and which require therapy. A population-
based study of men in Connecticut who initially

elected conservative management for prostate cancer
in the 1970s indicated that those with lower Gleason
scores (6 or less) and older men are much less likely to
die of prostate cancer than of other unrelated causes
(152). Clearly, these data and others (173) document
that watchful waiting is a reasonable treatment option
for some men with prostate cancer.

From an epidemiologic perspective, it is difficult
to estimate accurately the number of men with
prostate cancer who are treated with conservative
management. In men with suspected prostate cancer
and other comorbid conditions, doctors often do not
aggressively pursue the diagnosis of prostate cancer,
because they would not actively treat the malignancy
if the diagnosis were made. Therefore, any estimates of
the use of watchful waiting are likely to underestimate
true utilization. In addition, many patients who
initially elect watchful waiting have difficulty with
the psychological burden of a cancer diagnosis and
later opt for aggressive therapy, although it may
not be clinically indicated. This can lead to differing
definitions of conservative management in different
publications.

Zeliadt and colleagues (167) examined the use
of conservative management in men with localized
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Figure 12. Proportion of 274,188 American Joint Committee on Cancer Stage | and Il prostate cancer patients treated with
brachytherapy, by region, 1992—-1996.

SOURCE: Adapted from Cancer, 86, Mettlin CJ, Murphy GP, McDonald CJ, Menck HR, The National Cancer Data base Report on increased use of
brachytherapy for the treatment of patients with prostate carcinoma in the U.S., 1,877—1,882, Copyright 1999, with permission from Wiley.
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Figure 13. Proportion of men with prostate cancer selecting conservative management, age-standardized, in African American
(solid line) and Caucasian (dashed line) men.

SOURCE: Adapted from Urology, 64, Zeliadt SB, Potosky AL, Etzioni R, Ramsey SD, Penson DF. Racial disparity in primary and adjuvant treatment
for nonmetastatic prostate cancer: SEER-Medicare trends 1991 to 1999, 1,171-1,176, Copyright 2004, with permission from Elsevier.
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prostate cancer in the SEER-Medicare dataset.
They defined conservative management as either
no treatment or treatment with primary hormone
ablation therapy. As shown in Figure 13, 35-44% of
African American men with localized prostate cancer
and 27-36% of Caucasian men received conservative
management. Within this group, roughly 30-40%
received some form of hormone ablation therapy,
while the remaining 60-70% received no other therapy.
It is worth noting that there was considerable racial/
ethnic variation in utilization rates, although there is
no clinical evidence to support these differences. In
addition, numerous studies have noted racial/ethnic
differences in PSA surveillance among men electing
watchful waiting or aggressive therapies (167, 174).
However, as noted earlier, the SEER-Medicare dataset
comprises primarily patients over the age of 65 and
may not be representative of the general population
of men with localized prostate cancer. Nevertheless,
the data underscore the need for additional research
in the epidemiology of conservative management
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of prostate cancer, with particular focus on racial
disparities in access to and quality of care.

Metastatic Prostate Cancer

The cornerstone of treatment for advanced
prostate cancer is hormone ablation therapy.
Hormone ablation can be achieved with a number of
medications that inhibit the production of or block
the effect of testosterone. Alternatively, testosterone
production can be halted by the surgical removal of
the testicles (orchiectomy). In 1994, the total Medicare
expenditure for medical androgen suppression
therapy in the treatment of prostate cancer was
$477,851,000, which was 34% of the total Medicare
expenditure for the disease that year (175). As shown
in Figure 14, the use of such medications increased
greatly in the 1990s, contributing to higher Medicare
expenditures for treatment of the disease. To some
degree, the increasing use of hormone ablation therapy
may be associated with the fact that in the past it was
a fairly lucrative practice for healthcare providers.
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Figure 14. Time trends in the use of primary hormonal ablation therapy, by risk group.

SOURCE: Reprinted from Cooperberg MR, Grossfeld GD, Lubeck DP, Carroll PR. National practice patterns and time trends in androgen ablation
for localized prostate cancer. Journal of the National Cancer Institute, 2003, 95(13):981-989, by permission of Oxford University Press.
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Table 11. Hormonal therapy for men with prostate cancer, age-adjusted rate?

1999 2000 2001
Count Rate Count Rate Count Rate
Total 15,243 13,985 (13,763-14,207) 16,918 13,674 (13,468-13,880) 19,099 12,744 (12,563-12,924)
Age 17,433 14,090 (13,881-14,300) 15,644 12,645 (12,447-12,843)
40-44 2 641 (0-1,529) 11 4,247 (1,737-6,757) 11 4,405 (1,675-7,136)
45-54 320 7,140 (6,337-7,942) 317 7,062 (6,284-7,839) 317 7,055 (6,328-7,782)
55-64 1,575 10,651 (10,109-11,192) 1,501 10,149 (9,636-10,663) 1,420 9,599 (9,133-10,065)
65-74 7,241 14,037 (13,699-14,376) 6,930 13,434 (13,118-13,750) 6,232 12,080 (11,801-12,359)
75-84 7,634 15,798 (15,408-16,188) 7,468 15,454 (15,104-15,805) 6,959 14,400 (14,102-14,699)
85+ 660 15,446 (14,141-16,752) 691 16,160 (14,955-17,365) 706 16,516 (15,454-17,577)
Race/ethnicity
White 10,487 12,944 (12,696-13,191) 11,880 12,682 (12,454-12,910) 13,609 11,724 (11,527-11,921)
Black 4,209 18,490 (17,931-19,048) 4,364 18,327 (17,783-18,871) 4,649 18,244 (17,719-18,768)
Hispanic 218 9,499 (8,238-10,760) 281 11,317 (9,994-12,640) 319 11,520 (10,256-12,785)
Other 173 15,017 (12,780-17,255) 191 15,317 (13,145-17,489) 200 14,378 (12,385-16,371)
Unknown 156 8,844 (7,456-10,231) 202 8,074 (6,960-9,187) 322 7,761 (6,913-8,609)
Region
Eastern 1,946 11,105 (10,611-11,598) 2,136 10,256 (9,821-10,691) 2,575 9,213 (8,857-9,569)
Central 2,869 15,758 (15,181-16,334) 3,137 15,469 (14,928-16,011) 3,653 14,443 (13,974-14,911)
Southern 6,251 14,614 (14,251-14,976) 7,036 14,479 (14,141-14,817) 8,034 13,474 (13,180-13,769)
Western 4,177 13,700 (13,284-14,115) 4,609 13,546 (13,155-13,937) 4,837 13,072 (12,703-13,440)
2002 2003
Count Rate Count Rate
Total 21,106 12,147 (11,983-12,311) 21,472 11,212 (11,062-11,362)
Age 14,803 11,965 (11,722-12,157) 13,563 10,963 (10,778-11,147)
40-44 14 5,584 (2,284-8,884) 9 3,665 (950-6,380)
45-54 323 7,201 (6,500-7,903) 279 6,208 (5,555-6,860)
55-64 1,327 8,971 (8,555-9,387) 1,180 7,980 (7,623-8,337)
65-74 5732 11,111 (10,856-11,366) 5,100 9,887 (9,653-10,122)
75-84 6,725 13,916 (13,649-14,183) 6,313 13,065 (12,819-13,310)
85+ 682 15,950 (15,039-16,860) 681 15,928 (15,119-16,736)
Race/ethnicity
White 14,713 11,283 (11,101-11,466) 13,554 10,504 (10,327-10,681)
Black 4,840 18,110 (17,600-186,20) 4,675 17,382 (16,884-17,881)
Hispanic 369 12,142 (10,903-13,381) 365 11,471 (10,294-12,648)
Other 235 15,280 (13,326-17,233) 237 15,430 (13,465-17,394)
Unknown 949 7,874 (7,373-8,375) 2,641 8,557 (8,231-8,884)
Region
Eastern 2,970 8,749 (8,435-9,064) 2,991 8,046 (7,757-8,334)
Central 4,526 13,126 (12,743-13,508) 5,061 12,434 (12,091-12,776)
Southern 8,932 12,977 (12,708-13,246) 9,112 11,802 (11,559-12,044)
Western 4,678 12,819 (12,452-13,186) 4,308 11,827 (11,474-12,181)

aRate per 100,000 veterans using the VA system, age-adjusted to 2000.

SOURCE: Pharmacy Benefits Management Version 3.0 (PBM), Department of Veterans Affairs.
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Data from the VA pharmacy-benefits-management
dataset indicate that in a closed healthcare system
in which there is no financial incentive to use these
medications, medical hormone ablation use actually
decreased from a peak rate of 13,985 per 100,000
male veterans over the age of 40 with a diagnosis of
prostate cancer in 1999 to 11,212 per 100,000 in 2003
(Table 11). It should be noted that there are numerous
other possible explanations for the increase in the use
of hormone ablation therapy in the 1990s, including
patient preference over orchiectomy, increased use as
primary therapy for localized disease, and increased
use in the adjuvant setting following radiotherapy,
although it would be hard for any one of these factors
alone to explain the marked increase. It is possible
that recent changes in Medicare reimbursement
for outpatient administration of chemotherapeutic
agents may affect hormone ablation utilization rates,
particularly in men with asymptomatic recurrent or
metastatic disease.

There are limited options for patients who fail to
respond to hormone ablation therapy. Few effective
chemotherapeutic agents exist for men with hormone-
resistant prostate cancer, and the survival advantage
afforded by these drugs is minimal. There is little
epidemiologic data on the use of chemotherapeutic
agentsinthetreatmentof prostatecancer.Nevertheless,
recent data from the Southwest Oncology Group
document a clear survival advantage for men with
metastatic diseases treated with docetaxel-based
therapy (176, 177).

TRENDS IN HEALTHCARE RESOURCE
UTILZATION

Inpatient Care

Table 12 shows the total number of inpatient
stays by male Medicare beneficiaries with a primary
diagnosis of prostate cancer during 1992 and 2001.
Almost 86,000 were hospitalized with a primary
diagnosis of prostate cancer in 1992. In contrast,
fewer than 36,000 had hospital stays in 2001. The age-
adjusted rate of inpatient stays declined from 729
per 100,000 to 309 per 100,000 between 1992 and 2001. It
is likely that inpatient care utilization rates are related
to changes in treatment patterns—specifically, radical
prostatectomy rates, since this is the most common
inpatient procedure among prostate cancer patients in

Prostate Cancer

the HCUP dataset (Table 13). Therefore, the decrease
in inpatient hospitalization likely reflects the decline
in prostatectomy utilization rates discussed earlier
(Figure 8). The decrease in inpatient hospitalization
rates also likely reflects the marked lowering of age
at diagnosis that resulted from the introduction of
PSA screening in the 1990s. As men started being
diagnosed at younger ages, treatments that required
hospitalization (i.e., surgery) also occurred earlier in
life. Hence, fewer men 65 or older (the population
eligible for Medicare) were experiencing their initial
diagnosis of and treatment for prostate cancer.

Table 14. Inpatient hospital stays for prostate cancer listed
as primary diagnosis for 1994-2000 (merged), count, rate?
(95% Cl), annualized rate®

1994-2000
Count 4-year Rate Rate
Total° 407,042 815 (780-851) 204
Age
40-44 1,651 16 (13-19) 4.0
45-54 33,749 211 (189-234) 53
55-64 118,051 1,143 (1,064-1,223) 286
65-74 161,183 2,006 (1,929-2,084) 502
75-84 69,400 1,598 (1,544-1,652) 400
85+ 23,009 2,441 (2,338-2,544) 610
Race/ethnicity
White 260,321 651 (614-687) 163
Black 37,954 821 (769-872) 205
Hispanic 14,584 412 (368-456) 103
Region
Midwest 96,752 827 (766-887) 207
Northeast 89,190 887 (817-956) 222
South 148,779 851 (772-929) 213
West 72,322 677 (626-728) 169
MSA
Urban 352,310 939 (893-985) 235
Rural 53,269 429 (397-461) 107

MSA, metropolitan statistical area.

aRate per 100,000 is based on 1994, 1996, 1998, 2000
population estimates from Current Population Survey (CPS),
CPS Utilities, Unicon Research Corporation, for relevant
demographic categories of US adult male 40+ civilian non-
institutionalized population.

®Average annualized rate per year.

°Persons of other races, missing or unavailable race and
ethnicity, and missing MSA are included in the total.

NOTE: Counts may not sum to total due to rounding.

SOURCE: Healthcare Cost and Utilization Project Nationwide
Inpatient Sample, 1994, 1996, 1998, 2000.
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Table 15. Length of stay (LOS) for primary diagnosis for prostate cancer

1994 1996
LOS LOS LOS LOS LOS LOS
Count (Mean) (Median) (Max) Count (Mean) (Median) (Max)
Total® 116,018 5.4 5 216 107,776 4.5 4 1,426
Age
40-44 265 5.3 4 30 463 41 4 8
45-54 6,407 5.1 5 48 8,273 4.1 4 57
55-64 29,746 5.4 5 88 31,054 4.1 4 79
65-74 50,380 5.3 5 191 43,878 4.3 4 231
75-84 22,663 5.3 3 216 18,333 4.8 3 1,233
85+ 6,558 6.2 4 70 5,775 7.5 4 1,426
Race/ethnicity
White 76,077 5.3 5 122 72,557 4.5 4 1,426
Black 10,246 6.5 5 216 10,485 4.8 4 79
Hispanic 3,608 5.6 5 85 3,336 4.9 4 67
Region
Midwest 27,488 5.4 5 100 26,674 4.3 4 61
Northeast 22,822 6.6 5 216 23,982 4.7 4 112
South 45,639 5.2 5 99 39,419 4.2 4 115
West 20,069 4.4 4 191 17,702 4.9 3 1,426
MSA
Rural 16,755 5.6 5 191 13,704 4.7 4 57
Urban 98,610 5.4 5 216 93,723 4.4 4 1,426
1998 2000
LOS LOS LOS LOS LOS LOS
Count (Mean) (Median) (Max) Count (Mean) (Median) (Max)
Total® 88,628 4 3 162 94,620 3.7 3 133
Age
40-44 373 3.9 3 19 550 3.1 3 8
45-54 8,060 3.7 3 84 11,009 34 3 79
55-64 25,814 3.7 3 1M1 31,437 34 3 72
65-74 34,142 3.8 3 81 32,783 3.6 3 118
75-84 14,958 4.2 3 65 13,446 4.4 3 133
85+ 5,281 5.7 3 162 5,394 5.2 3 111
Race/ethnicity
White 55,679 3.8 3 162 56,009 3.6 3 118
Black 8,540 4.6 3 84 8,683 4.8 3 133
Hispanic 3,825 4.8 4 65 3,814 45 3 104
Region
Midwest 20,405 4.0 3 73 22,184 3.7 3 111
Northeast 19,941 4.3 3 81 22,445 4.2 3 133
South 31,024 3.8 3 11 32,697 3.7 3 113
West 17,258 3.7 3 162 17,293 3.3 3 79
MSA
Rural 11,408 4.1 3 162 11,402 3.9 3 1M
Urban 76,833 3.9 3 111 83,144 3.7 3 133

MSA, metropolitan statistical area.
US adult male 40+ civilian non-institutionalized population.
aPersons of other races, missing or unavailable race and ethnicity, and missing MSA are included in the totals.
NOTE: Counts may not sum to totals due to rounding.
SOURCE: Healthcare Cost and Utilization Project Nationwide Inpatient Sample, 1994, 1996, 1998, 2000.
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Table 12 also indicates that the inpatient
hospitalization rate was greater for African Americans
than for Caucasians at all time points, likely reflecting
the increasing incidence of the disease in this racial
group. Trends in geographical variation in inpatient
utilization are also interesting. Although there was
a marked decrease in inpatient hospitalization in
all geographic regions, the decrease between 1992
and 2001 was most striking in the West and the
Northeast. The reasons for this are unclear but may
reflect geographical trends in screening and treatment
practices during this time period.

Data from the HCUP nationwide inpatient sample
indicate similar rates (Table 14). Not surprisingly,
hospitalization rates for prostate cancerinrural regions
were less than half the rates in urban areas during
1994-2000. There was also geographic variation, with
the West having the lowest hospitalization rates in the
country.

As inpatient hospitalization rates dropped, length
of stay associated with hospitalization dropped as
well (Table 15). Across age and racial groups and
geographic regions, the median length of stay declined
between 1994 and 2000. Patients were hospitalized
for the least amount of time (mean of 3.3-4.4 days)
in the West in all the time periods examined and
hospitalized longest in the Northeast (mean of 4.2-6.6
days). While hospitalization rates tended to be lower
in rural than in urban areas, the average length of stay
inrural hospitals was slightly longer than that in urban
hospitals. African Americans and Hispanics tended to
have slightly longer hospital stays than Caucasians
during each of the years examined. This trend may
underlie or be driven by geographic differences as
well.

Outpatient Care

Most radiation therapy is delivered in the
outpatient hospital setting. In fact, with the exception
of the immediate period surrounding surgery, most
prostate cancer survivors access the healthcare
system as outpatients. We focus here on three aspects
of outpatient care: physician office visits, hospital
outpatient visits, and ambulatory surgery visits.

Physician Office Visits
Data from the National Ambulatory Medical Care
Survey (NAMCS) document that the average annual

Prostate Cancer

age-adjusted rate of physician office visits for prostate
cancer in 1992-2000 was 5,001 per 100,000 American
males over the age of 40 (Table 16). The rate was 5,449
per 100,000 in 1992, and it declined to a low of 3,870 per
100,000 in 1998. It then jumped to 5,828 per 100,000 in
2000. The exact reasons for these shifts are unclear. In
this time period, men aged 75-84 had the highest rate
of office visits, 112,069 per 100,000, as compared with
54,445 per 100,000 for men 65-74 and 5,930 per 100,000
for men 40-64. This may be explained by the fact that
older patients are least likely to undergo aggressive
therapy for localized disease and most likely to elect
conservative management. Therefore, they may be
seen more often by their providers and may require
more outpatient care.

Data from the Medicare sample do not show the
same decline between 1992 and 1998. Rather, as shown
in Table 17, they indicate that the rate of physician
office visits increased from 1992 to 1995 and remained
relatively stable after that, reflecting changes in the age-
adjusted incidence rate of prostate cancer. Differences
between the NAMCS and Medicare data may be
explained by the fact that the Medicare patients are
older and likely have somewhat different patterns of
care than the younger patients in the NAMCS sample.
Also, the NAMCS is primarily a research database,
while the Medicare dataset is an administrative
database, which may explain some of the difference.
Thereis considerable geographicvariationin physician
office visit rates in both the NAMCS and Medicare
samples, although the differences are not consistent
between the two datasets. It is likely that physician
office visits are related to patterns of care in primary
treatment choice. The relation of primary treatment to
geographic region and patient age would explain the
differing patterns of geographic variation between the
two samples.

Itis often assumed that most outpatient office visits
for prostate cancer are to urologists, and NAMCS data
confirm this. In 1992-2000, 12,236,564 office visits for
prostate cancer were reported in NAMCS (Table 16).
Of these, 8,662,617 were to urologists, and 3,573,947
were to non-urologists (Table 18). The overall
annualized rate was 5,001 visits per 100,000 men,
while the annualized office visit rate to urologists was
3,540 per 100,000 and to all other specialists was 1,461
per 100,000. Effectively, 71% of all annual office visits
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Table 17. Physician office visits by male Medicare beneficiaries with prostate cancer listed as primary diagnosis, count?, rate®
(95% CI), age-adjusted rate°

1992 1995
Age- Age-
Adjusted Adjusted
Count Rate Rate Count Rate Rate
Total 1,600,000 10,738 (10,668-10,808) 2,370,000 15,543 (15,462-15,625)
Total < 65 19,220 615 (577-654) 36,040 1,046 (998-1,094)
Total 65+ 1,580,000 13,424 (13,337-13,511) 14,389 2,330,000 19,785 (19,684-19,887) 20,978
Age
65-69 295,800 7,267 (7,155-7,380) 398,440 10,344 (10,208-10,480)
70-74 422,160 12,984 (12,820-13,147) 614,140 18,417 (18,231-18,603)
75-79 419,420 18,529 (18,303-18,755) 606,600 26,741 (26,484-26,999)
80-84 284,660 21,728 (21,413-22,044) 444,260 31,975 (31,629-32,322)
85-89 124,620 20,902 (20,440-21,363) 205,980 32,339 (31,825-32,853)
90-94 29,480 14,555 (13,868-15,242) 52,520 24,846 (24,023-25,670)
95-97 3,280 8,119 (6,928-9,309) 6,280 16,658 (14,976-18,340)
98+ 880 2,318 (1,641-2,995) 1,420 3,205 (2,472-3,939)
Race/ethnicity
White 1,390,000 11,047 (10,969-11,124) 10,991 2,070,000 15,961 (15,872-16,050) 15,882
Black 127,840 10,019 (9,786-10,252) 10,039 219,620 15,860 (15,588-16,133) 16,593
Asian 8,980 12,322 (11,254-13,389) 11,690
Hispanic 16,380 8,250 (7,709-8,792) 8,814
N. American
Native 640 3,181 (2,097-4,264) 2,883
Region
Midwest 362,260 9,766 (9,631-9,902) 9,826 531,420 13,786 (13,632—-13,940) 13,942
Northeast 344,580 10,866 (10,713-11,019) 10,909 573,600 18,035 (17,846-18,224) 17,937
South 603,420 11,520 (11,398-11,642) 11,465 875,680 15,962 (15,825-16,099) 16,014
West 272,220 11,270 (11,091-11,448) 11,213 356,680 15,381 (15,173-15,589) 15,111

Continued on next page
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Table 17 (continued). Physician office visits by male Medicare beneficiaries with prostate cancer listed as primary diagnosis,
count® rate® (95% CI), age-adjusted rate°

1998 2001
Age- Age-
Adjusted Adjusted
Count Rate Rate Count Rate Rate
Total? 2,240,000 15,472 (15,388-15,555) 2,280,000 14,785 (14,705-14,864)
Total < 65 42,720 1,243 (1,191-1,296) 46,820 1,230 (1,180-1,280)
Total 65+ 2,200,000 19,900 (19,795-20,005) 20,561 2,230,000 19,227 (19,126-19,328) 19,759
Age
65-69 363,940 10,778 (10,630-10,926) 368,740 10,421 (10,278-10,563)
70-74 573,240 18,792 (18,596-18,988) 545,520 17,721 (17,531-17,912)
75-79 594,320 26,025 (25,771-26,280) 598,920 24,414 (24,174-24,655)
80-84 414,980 30,115 (29,773-30,458) 433,660 28,977 (28,652-29,302)
85-89 193,160 29,687 (29,190-30,183) 220,620 30,494 (30,020-30,969)
90-94 50,180 23,327 (22,527-24,126) 57,380 24,765 (23,979-25,551)
95-97 5,500 13,896 (12,372-15,419) 6,060 15,773 (14,144-17,402)
98+ 2,000 4,181 (3,378-4,983) 2,200 4,055 (3,312—4,797)
Race/ethnicity
White 1,950,000 15,951 (15,859-16,042) 15,865 1,960,000 15,008 (14,922-15,095) 14,919
Black 206,760 15,491 (15,216-15,765) 16,107 217,460 14,819 (14,561-15,076) 15,414
Asian 14,940 10,894 (10,157-11,631) 10,704 15,020 7,330 (6,825-7,834) 6,871
Hispanic 39,920 11,893 (11,403-12,383) 12,167 41,960 11,167 (10,717-11,618) 11,024
N. American
Native 1,200 4,292 (3,230-5,354) 4,220 1,360 4,084 (3,132-5,036) 2,823
Region
Midwest 505,180 13,661 (13,504-13,817) 13,708 495,440 13,044 (12,893-13,196) 13,056
Northeast 507,460 18,259 (18,056-18,462) 18,050 504,160 17,253 (17,060-17,447) 17,033
South 861,120 16,044 (15,905-16,183) 16,292 894,900 15,410 (15,279-15,541) 15,620
West 330,420 14,775 (14,567-14,983) 14,389 344,760 13,930 (13,737-14,123) 13,674

...data not available.

aUnweighted counts multiplied by 20 to arrive at values in the table.

®Rate per 100,000 male Medicare beneficiaries in the same demographic stratum.
¢Age-adjusted to the US Census-derived age distribution of the year under analysis.

dPersons of other races, unknown race and ethnicity, and other region are included in the totals.
NOTE: Counts less than 600 should be interpreted with caution.

SOURCE: Centers for Medicare and Medicaid Services, 5% Carrier and Outpatient Files, 1992, 1995, 1998, 2001.
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Table 18. Physician office visits by physician specialty for prostate cancer listed as primary diagnosis, 1992-2000 (merged),
count, rate? (95% CI), annualized rate®, rate per 100,000 visits® (95% CI)

Rate
Annualized Per 100,000 visitsfor
Physician Specialty Count Rate Rate Prostate Cancer
Total 12,236,564 25,004 (22,810-27,198) 5,001 100,000 (91,225-108,775)
Urology 8,662,617 17,701 (16,400-19,002) 3,540 70,793 (65,589-75,997)
All Other 3,573,947 7,303 (5,640-8,966) 1,461 29,207 (22,555-35,859)

aRate per 100,000 is based on 1992—-2000 population estimates from Current Population Survey (CPS), CPS Utilities, Unicon Research
Corporation, for relevant demographic categories of US male 40+ civilian non-institutionalized population.

®Average annualized rate per year.

‘Rate per 100,000 male 40+ visits is based on estimated number of visits for prostate cancer in NAMCS 1992-2000.

NOTE: Counts may not sum to totals due to rounding.

SOURCE: National Ambulatory Medical Care Survey, 1992, 1994, 1996, 1998, 2000.

for prostate cancer were to urologists, while 29% were
to other physicians.

Hospital Outpatient Visits

Hospital outpatient visits by prostate cancer
patients are driven by a number of factors, the most
important being that radiation therapy, whether
EBRT or IB, is usually given in the hospital outpatient
setting. We would expect to see significant variation
in outpatient visit rates by geographic region and by
age, as these two factors are correlated with receipt
of radiotherapy as primary treatment. This is, in fact,
what the data show. Table 19 presents data from
the Medicare sample which indicate that hospital
outpatient visits remained relatively stable from 1992
to 2001, but they were higher for men 75-79 years of
age and those who live in the Northeast. These men
were also more likely to receive radiotherapy, as
documented in Table 10 and Figure 7.

Ambulatory Surgery Visits

As with outpatient hospital visits, ambulatory
surgery center (ASC) visits for prostate cancer are
driven by a number of unique factors and procedures.
In particular, interstitial brachytherapy can be
performed in ASCs, as canbilateral simple orchiectomy
and various palliative/diagnostic procedures such
as cystoscopy with stent placement or other minor
interventions. Thus, one would expect ASC visits to
vary regionally and with age, as these factors predict
the use of IB and surgical hormone ablation therapy.
As shown in Table 20, data from the Medicare dataset
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confirm these trends, and data from the National
Survey of Ambulatory Surgery (Table 21) are similar.

ECONOMIC IMPACT

Medical expenditures for the treatment of
prostate cancer in the United States totaled $1.3
billion in 2000, nearly 30% more than in 1994 (Table
22). The growth in spending occurred despite a
reduction in hospitalization costs as treatment shifted
from inpatient to outpatient settings. Spending on
treatment provided in physician offices more than
tripled between 1994 and 2000, while expenditures
for ambulatory surgery more than doubled over this
period. By 2000, inpatient expenditures accounted for
48% of total spending on prostate cancer, down from
69% in 1994.

Because prostate cancer primarily affects older
males, more than two-thirds of all spending on the
condition was borne by the Medicare program.
Medicare reimbursements for prostate cancer totaled
$846 million in 1992 and $927 million in 2001 (Table
23). Medicare spending among beneficiaries under 65
rose from $16 million in 1992 to more than $38 million
in 2001, largely due to increased screening.

Individual-level expenditures were estimated
using risk-adjusted regression models controlling for
age, work status, geographic location, and health plan
characteristics. Among males 40 to 64 years of age
with employer-provided insurance, average annual
expenditures for prostate cancer totaled $11,445,
compared with $4,426 for similar men without the
condition (Table 24).
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Table 19. Hospital outpatient visits by male Medicare beneficiaries with prostate cancer listed as primary diagnosis, count?, rate®

(95% CI), age-adjusted rate°®

1992 1995
Age-Adjusted Age-Adjusted
Count Rate Rate Count Rate Rate
Total? 258,420 1,735 (1,705-1,765) 235,760 1,549 (1,521-1,577)
Total < 65 4,760 152 (133-172) 7,640 222 (200-244)
Total 65+ 253,660 2,155 (2,118-2,192) 2,235 228,120 1,937 (1,902-1,973) 1,973
Age
65-69 50,920 1,251 (1,203-1,299) 57,640 1,496 (1,442-1,551)
70-74 85,720 2,636 (2,559-2,714) 70,360 2,110 (2,041-2,179)
75-79 72,300 3,194 (3,092-3,296) 54,480 2,402 (2,313-2,491)
80-84 33,000 2,519 (2,399-2,639) 30,140 2,169 (2,061-2,278)
85-89 10,060 1,687 (1,541-1,834) 11,020 1,730 (1,587-1,873)
90-94 1,480 731 (565-897) 3,660 1,731 (1,483-1,980)
95-97 140 347 (89-604) 580 1,538 (9,84-2,093)
98+ 40 105 (0-250) 240 542 (237-847)
Race/ethnicity
White 213,500 1,700 (1,668-1,732) 1,683 188,260 1,448 (1,419-1,477) 1,435
Black 32,540 2,550 (2,428-2,673) 2,596 38,380 2,772 (2,649-2,894) 2,858
Asian 1,320 1,811 (1,378-2,245) 1,894
Hispanic 3,220 1,622 (1,374-1,870) 1,672
N. American Native 140 696 (184-1,208) 895
Region
Midwest 71,060 1,916 (1,853-1,978) 1,894 71,500 1,855 (1,795-1,915) 1,826
Northeast 84,300 2,658 (2,579-2,738) 2,673 66,960 2,105 (2,035-2,176) 2,126
South 65,060 1,242 (1,200-1,285) 1,258 65,400 1,192 (1,152-1,233) 1,209
West 35,960 1,489 (1,420-1,557) 1,480 29,100 1,255 (1,191-1,319) 1,241
1998 2001
Age-Adjusted Age-Adjusted
Count Rate Rate Count Rate Rate
Totald 239,780 1,656 (1,627-1,686) 271,280 1,759 (1,730-1,789)
Total < 65 8,080 235 (212-258) 10,500 276 (252-299)
Total 65+ 231,700 2,098 (2,061-2,136) 2,128 260,780 2,245 (2,207-2,283) 2,271
Age
65-69 49,680 1,471 (1,414-1,529) 57,660 1,629 (1,570-1,689)
70-74 72,260 2,369 (2,293-2,445) 77,660 2,523 (2,444-2,601)
75-79 64,620 2,830 (2,734-2,926) 72,960 2,974 (2,879-3,069)
80-84 29,680 2,154 (2,045-2,262) 35,800 2,392 (2,283-2,502)
85-89 11,480 1,764 (1,621-1,907) 13,160 1,819 (1,681-1,957)
90-94 3,660 1,701 (1,457-1,946) 3,060 1,321 (1,113-1,529)
95-97 220 556 (227-884) 420 1,093 (627-1,559)
98+ 100 209 (25-393) 60 111 (0-236)
Race/ethnicity
White 193,820 1,585 (1,554-1,616) 1,576 219,800 1,681 (1,650-1,712) 1,674
Black 32,240 2,415 (2,299-2,532) 2,475 36,620 2,495 (2,383-2,608) 2,559
Asian 3,160 2,304 (1,949-2,659) 2,450 2,120 1,035 (839-1,230) 1,064
Hispanic 5,220 1,555 (1,368-1,742) 1,609 5,140 1,368 (1,202-1,534) 1,309
N. American Native 680 2,432 (1,624-3,240) 2,647 1,040 3,123 (2,288-3,958) 3,003
Region
Midwest 69,220 1,872 (1,810-1,934) 1,838 77,920 2,051 (1,988-2,115) 2,051
Northeast 66,160 2,380 (2,300-2,461) 2,370 72,960 2,497 (2,417-2,577) 2,498
South 63,200 1,178 (1,137-1,218) 1,191 71,800 1,236 (1,196-1,277) 1,249
West 36,840 1,647 (1,573-1,722) 1,688 44,040 1,779 (1,706-1,853) 1,753

...data not available.

aUnweighted counts multiplied by 20 to arrive at values in the table.

®Rate per 100,000 male Medicare beneficiaries in the same demographic stratum.
°Age-adjusted to the US Census-derived age distribution of the year under analysis.

9Persons of other races, unknown race and ethnicity, and other region are included in the totals.
NOTE: Counts less than 600 should be interpreted with caution.

SOURCE: Centers for Medicare and Medicaid Services, 5% Carrier and Outpatient Files, 1992, 1995, 1998, 2001.
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Table 22. Expenditures for prostate cancer, by site of service (% of total)

Service Type 1994 1996 1998 2000

Hospital Outpatient $129,108,028 12.9% $62,988,055  6.5% $112,133,820 11.8% $174,484,751  13.5%
Physician Office $97,839,385  9.8% $115,394,094 12.0% $143,409,456 15.1% $305,584,466  23.6%
Ambulatory Surgery $76,645,818  7.6% $77,341,725  8.0% $141,018,192  14.9% $179,080,421 13.8%
Emergency Room $9,590,867 1.0% $10,444,787 1.1% $13,811,416 1.5% $15,553,104 1.2%
Inpatient $689,630,760 68.8% $697,677,985 72.4% $537,794,704  56.7% $621,098,169 47.9%
TOTAL $1,002,814,857 $963,846,646 $948,167,588 $1,295,800,912

SOURCE: National Ambulatory and Medical Care Survey; National Hospital and Ambulatory Medical Care Survey; Healthcare Cost

and Utilization Project; Medical Expenditure Panel Survey, 1994, 1996, 1998, 2000.

This suggests that the annual incremental costs
associated with prostate cancer exceed $7,000 per
person. Average spending was higher among younger
men (aged 40-54) and in the West, although regional
variation was modest.

In addition to direct costs of medical care, prostate
cancer can result in productivity losses through
work absences. Overall, 26% of privately insured
men in treatment for prostate cancer missed some
work because of the condition. The average work
loss was 20.9 hours per year (Table 25). Employees
hospitalized for prostate cancer missed an average
of 10.5 additional days of work (Table 26). Work
loss for outpatient visits was less (2 hours per visit,
on average) but was cumulatively similar due to the
higher volume of outpatient treatment.

Max and colleagues (178) estimated the indirect
costs of prostate cancer in California by estimating

patients’ lost (lifetime) earnings, discounted at a 3%
annual rate. They estimated that the indirect costs due
to premature mortality totaled $180 million, equal to
the direct medical costs of treating the condition.

Medicare expenditures for medical androgen
suppression therapy amounted to $478 million in
1994, 34% of the total Medicare expenditure for
prostate cancer (155). These figures are likely to have
increased over the past decade as the use of drug
therapy has increased rapidly. Medicare has recently
decreased the reimbursement rates for outpatient
hormonal ablation therapy, which will likely decrease
the overall economic burden of this treatment in the
future. Nevertheless, these treatments still contribute
greatly to the overall cost of prostate cancer in the
United States.

Table 23. Expenditures for Medicare beneficiaries for treatment of prostate cancer, by site of service (% of total)

Age 65 and over

Service Type 1992 1995 1998 2001
Hospital Outpatient $199,884,080 24.1% $185,917,800 28.4% $215,481,000 30.0% $250,870,360 28.2%
Physician Office $74,274,100 9.0% $107,163,440 16.4% $158,207,040 22.0% $227,776,200 25.6%
Ambulatory Surgery $53,091,600 6.4% $53,952,000 8.2% $116,847,360 16.2% $160,356,000 18.0%
Emergency Room $2,455,000 0.3% $2,665,680 0.4% $1,869,840 0.3% $2,218,220 0.2%
Inpatient $500,158,960 60.3% $305,255,600 46.6% $226,821,840 31.5% $247,542,400 27.9%
TOTAL $829,863,740 $654,954,520 $719,227,080 $888,763,180
Under 65
Service Type 1992 1995 1998 2001
Hospital Outpatient $2,522,800 15.6% $5,149,360 27.7% $6,003,440 26.6% $8,998,500 23.3%
Physician Office $922,560 5.7% $1,910,120 10.3% $3,118,560 13.8% $4,447,900 11.5%
Ambulatory Surgery $805,200 5.0% $0 0.0% $3,526,400 15.6% $8,342,880 21.6%
Emergency Room - 0.0% - 0.0% 0.0% - 0.0%
Inpatient $11,936,800 73.7% $11,558,820 62.1% $9,952,820 44.0% $16,872,060 43.6%
TOTAL $16,187,360 $18,618,300 $22,601,220 $38,661,340

SOURCE: Centers for Medicare and Medicaid Services, 1992, 1995, 1998, 2001.
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Table 24. Estimated annual expenditures for privately insured employees with and without a medical claim for prostate cancer
in 20022

Annual Expenditures (per person)

Males Age 50-64 Males Age 50-64
without Prostate Cancer (N=203,181) with Prostate Cancer (N=3,135)
Medical Rx Drugs Total Medical Rx Drugs Total
Total $3,182 $1,244 $4,426 $9,551 $1,894 $11,445
Age
50-54 $3,302 $1,306 $4,608 $8,108 $1,797 $9,905
55-59 $3,460 $1,291 $4,751 $6,997 $1,768 $8,765
60-64 $3,302 $1,159 $4,461 $6,181 $1,859 $8,040
Region
Midwest $2,996 $1,232 $4,228 $8,989 $1,888 $10,877
Northeast $3,110 $1,332 $4,442 $9,331 $2,033 $11,364
South $3,322 $1,175 $4,497 $9,965 $1,782 $11,747
West $3,439 $1,238 $4,677 $10,317 $1,908 $12,225

Rx, Prescription.

aThe sample consists of primary beneficiaries ages 40 to 64 having employer-provided insurance who were continuously enrolled

in 2002. Estimated annual expenditures were derived from multivariate models that control for age, gender, work status (active/
retired), median household income (based on zip code), urban/rural residence, medical and drug plan characteristics (managed care,
deductible, co-insurance/co-payments) and binary indicators for 28 chronic disease conditions. Predicted expenditures for males age 40
to 49 are omitted due to small sample size.

SOURCE: Ingenix, 2002.

Table 25. Average annual work loss of males treated for prostate cancer, 1999 (95%Cl)

Average Work Absence (hrs)

Number of Workers? % Missing Work Inpatient® Outpatient® Total
Total 315 26% 11.6 (5.2-18) 9.2 (4.9-13.6) 20.9 (13-28.8)

Age

30-39 1 0% 0 0 0

40-49 24 21% 4.3 (0-10.4) 21.2 (0-57.7) 25.5 (0-68)

50-64 290 27% 12.3 (5.3-19.2) 8.3 (4.5-12.1) 20.6 (12.6-28.5)
Region

Midwest 81 23% 4 (0-9.9) 4 (0.4-7.5) 8 (1.3-14.7)

Northeast 52 29% 19.2 (0-44.1) 6.8 (0.7-13) 26.1 (0.5-51.6)

South 110 25% 8.9 (2.5-15.2) 10.3 (1.9-18.7) 19.1 (7.4-30.8)

West 29 31% 29.9 (0-72.5) 7.8 (0-16) 37.7 (0-80.6)

Unknown 43 28% 11.5 (0-26.2) 20.3 (-1.3-41.9) 31.9 (6.2-57.5)

...data not available.

alndividuals with an inpatient or outpatient claim for prostate cancer and for whom absence data were collected. Work loss based on
reported absences contiguous to the admission or discharge dates of each hospitalization or the date of the outpatient visit.

®Inpatient and outpatient include absences that start or stop the day before or after a visit.
Source: Marketscan Health and Productivity Management, 1999.
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Table 26. Average work lossa associated with a hospital stay or an ambulatory care visit for prostate cancer (95% CI)

Number of Average Hours Missed Number of Average Hours Missed
Inpatient Stays for Inpatient Stays Outpatient Visits for Outpatient Visits
Total 43 85.2 (44-127) 1324 22 (1-3)
Age
30-39 1 0
40-49 4 25.5 (0-73) 116 4.4 (2-7)
50-64 39 91.4 (46-137) 1207 2.0 (1-3)
Region
Midwest 5 65.6 (0-182) 339 0.9 (0-2)
Northeast 1 90.9 (0-214) 198 1.8 (0-3)
South 15 64.9 (26-103) 476 24 (1-3))
West 5 173.5 (0-469) 118 1.9 (0-4)
Unknown 7 70.9 (0-162) 193 4.5 (2-4)

...data not available

aWork loss is based on reported absences contiguous to the admission and discharge dates of each hospitalization or the date of
outpatient visit.

Source: Marketscan Health and Productivity Management, 1999.

CONCLUSIONS

Prostate cancer is the most common urologic
malignancy and the most common solid cancer found
in American men. Disease incidence and patterns of
care for this condition have changed dramatically
in the past 20 years, following the introduction of
prostate-specific antigen testing, which has resulted
in widespread screening for this cancer throughout
the United States and Western Europe. Although a
number of randomized clinical trials assessing the
effectiveness of prostate cancer screening are currently
underway, the value of this clinical practice remains
unproven. Despite this, prostate cancer screening
has been embraced by the clinical community and
the general population and likely will continue to be
widely used.

There are numerous risk factors for prostate
cancer. Although some of these are immutable (e.g.,
age, race, and family history), others are modifiable
and could be the target of interventions that would
allow primary prevention of the condition. Changes
in diet, obesity, and physical activity, if these factors
are proven to be associated with the development
and aggressiveness of prostate cancer, could impact
incidence and outcomes. This is a fertile area for
further research.

Patterns of care have also changed tremendously
in the past 20 years. Some of these changes are directly
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related to the introduction of PSA testing, while other
reflect improved understanding of prostate cancer by
both clinicians and researchers. In particular, older
men with short life expectancies are, on average,
receiving less-aggressive therapy than in the past,
reflecting clinicians’ realization that older men are
at decreased risk of prostate cancer mortality, due
to competing comorbid diseases. In contrast, more
men are being diagnosed at younger ages and with
earlier-stage disease and are therefore undergoing
more-aggressive therapies for their condition. Surgical
rates have consistently increased in these younger
patients. There is considerable racial and geographic
variation in treatment utilization; however, this is
probably the result of clinical uncertainty as to which
treatment is best for men with localized prostate
cancer. Additional clinical trial data are desperately
needed to identify which patients are best served by
which therapies. Level I evidence regarding clinical
outcomes following various therapies for localized
prostate cancer is needed to reduce the clinical
uncertainty surrounding this condition and to ensure
high-quality care for all men diagnosed with prostate
cancer in the United States.

Finally, there is a tremendous economic burden
associated with the diagnosis and treatment of
prostate cancer in the United States. While some of the
costs are unavoidable, it may be possible to reduce this
economic burden by generating better clinical data



and removing certain financial incentives associated
with various treatments. Specifically, hormone
ablation therapy is probably overused in men with
localized prostate cancer. Recent changes in Medicare
reimbursement for these agents will likely affect their
utilization and reduce the economic burden of the
disease.

RECOMMENDATIONS

There is an abundance of administrative data
sources and observational cohorts for prostate cancer
research. While many of these resources have proven
valuable in addressing research questions, a great
deal of important work remains to be done, much
of which cannot be completed with the existing
datasets. New resources must be developed in order
to answer pressing research questions. In general,
recommendations for future work can be divided into
three categories: primary prevention, screening issues,
and identification of optimal treatment strategies.

Primary Prevention
Further research should be undertaken to examine

the association of certain modifiable risk factors and
the development of prostate cancer. If independent
relationships are identified, appropriate interventions
should be designed and studied as primary prevention
strategies. Primary prevention of prostate cancer may
represent the most cost-effective way to reduce the
burden of the disease. The following specific issues in
primary prevention require further study:

¢ Better understanding of gene-diet interactions.
These interactions are modifiable and may be
useful not only for prevention, but also for
clinical trial stratification, as some of them may
also predict more-aggressive cancers.

e Identification of specific therapeutic agents for
primary prevention (i.e., anti-inflammatory
agents or compounds that modify the hormonal
milieu).

Prostate Cancer Screening

Randomized clinical trials to evaluate the
effectiveness of prostate cancer screening are
currently under way. Once these studies are
completed, appropriate steps should quickly be taken
to incorporate the findings into clinical practice.

Prostate Cancer

Specifically, if prostate cancer screening is found
to reduce mortality in a cost-effective manner and
ultimatelyresultin greater benefitthanharm, programs
should be enacted to ensure population-wide access
to screening and treatment. If the randomized studies
indicate that prostate cancer screening is ineffective,
is not cost-effective, or does more harm than good,
appropriate policy steps should be taken to discourage
screening in the general population.

Identification of Optimal Treatment Strategies
There is a pressing need to generate high-

quality evidence regarding the effectiveness of
the various therapies for localized prostate cancer.
While randomized clinical trials are desperately
needed, they may not be feasible in the current
healthcare environment, and observational cohorts
that extensively control for potentially confounding
factors may be needed. Much of the racial/ethnic
and geographic variation in prostate cancer care is
likely related to clinical uncertainty surrounding the
condition. New, high-quality data on the effectiveness
of various therapies could be used to generate clinical
treatment guidelines that would improve the quality
of care. Specifically, the following important research
areas should be addressed:

¢ Development of independent clinical biomarkers
for indolent vs aggressive prostate cancers.

e Identification of the treatments that result in
the best outcomes in different patient groups.
Outcomes that should be addressed include
mortality, health-related quality of life, and
economic costs of treatment.

* Determination of which patients require
adjuvant therapies for localized prostate cancer.

* Longer-term follow-up of prostate cancer cohorts
to improve understanding of the survivorship
experience and to optimize the treatment of this
effectively chronic disease.

* Adoption of indicators of high-quality care.
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Interstitial Cystitis and Painful Bladder Syndrome

INTRODUCTION

Interstitial cystitis (IC) and painful bladder
syndrome (PBS) are enigmatic chronic conditions
characterized by frequent urination and bladder
pain. Onset frequently occurs in the patient’s fourth
decade or after (Figure 1), and the disease typically
fluctuates in severity but rarely resolves completely.
Patients suffer considerable morbidity over the course
of their lives, especially during the most productive
years for work and family life. Although the data
presented in this chapter focus on the direct medical
costs of IC, patients are equally, if not more, affected
by loss of work opportunities, effects on relationships,
and overall diminished quality of life. Progress in
addressing this disease has been painstakingly slow
due to a lack of understanding of the underlying
pathophysiology, significant disagreements about
its diagnosis, lack of a marker for the disease or its
activity, and lack of effective treatments. The National
Institutes of Health has funded a number of initiatives
in both the clinical and the basic science of IC over the
past 15 years.

DEFINITION AND DIAGNOSIS

For most of the 20th century, IC was a relatively
clearly defined disease characterized by severe
objective bladder inflammation, fibrosis, and ulcer
formation. The ulcers consisted of discrete, red,
bleeding areas on the bladder wall termed Hunner’s
ulcers (1). IC was considered a rare condition, almost a
clinical oddity. Modern thinking about IC dates to the

J. Quentin Clemens, MD, MSCI
Geoffrey F. Joyce, PhD
Matthew Wise, MPH
Christopher K. Payne, MD

work of Messing and Stamey (2), who in 1978 described
the “early diagnosis” of IC based on cystoscopic
identification of glomerulations (pinpoint bleeding
areas) that occur after bladder distention under
anesthesia. Since that time, there has been a steadily
increasing appreciation of IC in clinical medicine. This
“rare” disease was recently estimated to be present in
700,000 to 1,000,000 adult women in the United States,
and some researchers have reported even higher
figures. In 1987, the National Institute of Diabetes and
Digestive and Kidney Diseases (NIDDK) sponsored
a conference to review the accumulated knowledge
of IC; a statement from this meeting (3) included a
research definition of IC. The definition encompasses
inclusion and exclusion criteria that describe the
syndrome and identify a relatively homogeneous
patient population. The exclusion criteria can be
divided into two groups—first, other diseases that
cause bladder symptoms and that, if present, could
engender doubt about IC as the source of symptoms
(e.g., radiation cystitis); and second, symptom and
test-result parameters that eliminate individuals with
atypical characteristics.

This was an important beginning for clinical
IC research. The goals of the NIDDK statement’s
authors were modest: “The purpose of these criteria
is not to define the disease but to ensure that in any
group studies that adhere to these inclusion and
exclusion criteria the populations will be relatively
comparable.” Despite the original intent, these criteria
have been widely adopted as a de facto definition of
IC in clinical medicine and continue to be used today,
especially outside the United States (4). One study
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Table 1. Codes used in the diagnosis of interstitial cystitis®and painful bladder syndrome®

Individuals 18 years or older with one or more of the following:
ICD-9 diagnosis codes

595.1
625.8°
625.9°

Chronic interstitial cystitis
Other specified symptoms associated with female genital organs
Unspecified symptom associated with female genital organs

CPT procedure codes

51700
52000
52260
52265
52281

Bladder irrigation, simple, lavage, and/or instillation

Cystourethroscopy, separate procedure

Cystourethroscopy, with dilation of bladder for IC; general or conduction (spinal) anesthesia
Cystourethroscopy, with dilation of bladder for IC; local anesthesia

Cystourethroscopy, with calibration and/or dilation of urethral stricture or stenosis, with or without meatotomy, with or
without injection procedure for cystography, male or female

aInterstitial cystitis, ICD-9 code 595.1.
®Painful bladder syndrome, ICD-9 code 788.41 (urinary frequency), along with either ICD-9 code 625.8 or 625.9.
°Must occur with 788.41.
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Figure 1. Age specific incidence rates for males (open circles), females (squares), and all patients (closed circles) with intersti-

tial cystitis® in Olmsted County, MN 1976-1996.
aInterstitial cystitis, ICD-9 code 595.1.

SOURCE: Reprinted from BJU International, 91, Roberts RO, Bergstralh EJ, Bass SE, Lightner DJ, Lieber MM, Jacobsen SJ. Incidence of physi-
cian-diagnosed interstitial cystitis in Olmsted County: a community-based study, 181-185, Copyright 2003,with permission from Blackwell Publishing.

that examined the usefulness of the NIDDK criteria
found that 90% of subjects meeting the criteria were
believed by the experts to have IC, but more than 60%
of patients diagnosed with IC by the same experts did
not meet the strict criteria. There is general agreement
that use of strict criteria for diagnosis of IC leaves
out the majority of patients and may capture only a
small minority of the overall population. This is of
great importance and must be kept in mind when
interpreting the data presented in this chapter.
Indeed, at this time, the diagnosis of IC is
highly controversial. The International Continence
Society proposed new definitions in 2002 to clarify
terminology. The term Painful Bladder Syndrome
(PBS) was defined as “the complaint of suprapubic
pain related to bladder filling, accompanied by other
symptoms such as increased daytime and night-time
frequency, in the absence of proven urinary tract
infection or other obvious pathology.” Under the new

definitions, the term IC is reserved for those patients
“with typical cystoscopic and histological features.”
This definition presumes thatinflammation (classically
with mononuclear inflammatory cells, including mast
cell infiltration) is an inherent part of the disease.
However, a large study of bladder biopsies in the
NIDDK’s tissue databank did not reveal predominant
inflammation in the majority of cases (5). The term PBS
accounts for patients with typical IC symptoms but
without the cystoscopic finding of IC. The reasoning
was that these changes in the bladder may evolve,
and the patient should be reinvestigated periodically.
However, there is little evidence to indicate that the
presence or absence of cystoscopic findings is useful
in directing treatment, and PBS can also be used to
describe patients who are diagnosed and treated
without a detailed investigation. In fact, US clinicians
are increasingly treating patients for IC/PBS based
on the history, physical examination, and urinalysis,
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Figure 2. Mean urinary frequency measured from voiding log, by baseline severity of symptoms.

SOURCE: Reprinted from Journal of Urology, 163, Propert KJ, Schaeffer AJ, Brensinger CM, Kusek JW, Nyberg LM, Landis JM, and the Interstitial
Cystitis Data Base Study Group. A prospective study of interstitial cystitis: Results of longitudinal followup of the interstitial cystitis data base cohort,
1,434-1,439, Copyright 2000, with permission from American Urological Association.
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Figure 3. Mean urgency scores on 0 to 9 Likert scale with time by severity of urgency.

SOURCE: Reprinted from Journal of Urology, 163, Propert KJ, Schaeffer AJ, Brensinger CM, Kusek JW, Nyberg LM, Landis JM, and the Interstitial
Cystitis Data Base Study Group. A prospective study of interstitial cystitis: Results of longitudinal followup of the interstitial cystitis data base cohort,
1,434-1,439, Copyright 2000, with permission from American Urological Association.
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Table 2. Differences in quality of life between women with interstitial cystitis® and those in the overall Nurses' Health Study I

and Il, adjusted for age and comorbidity

Adjusted for Age Only

Adjusted for Age and Other Comorbidity

SF-36 Scale Difference SE P-value Difference SE P-value
Physical function -1.65 1.68 0.32 -0.73 1.59 0.65
Role-physical -13.09 3.38 <0.001 -11.58 3.29 <0.001
Bodily pain -9.82 2.00 <0.001 -8.89 1.89 <0.001
Vitality -7.69 1.91 <0.001 -7.10 1.88 <0.001
Social funcion -7.20 2.01 < 0.001 -6.59 1.98 <0.001
Role-emotional -0.06 3.07 0.98 0.23 3.06 0.94
Mental health -3.52 1.50 0.02 -3.26 1.45 0.03

aInterstitial cystitis, ICD-9 code 595.1.

SOURCE: Reprinted from Journal of Urology, 164, Michael YL, Kawachi I, Stampfer MJ, Colditz GA, Curhan GC. Quality of life among women with
interstitial cystitis, 423—-427, Copyright 2000, with permission from American Urological Association.

whereas European physicians generally advocate
universal use of urodynamic testing, cystoscopy
under anesthesia, bladder distention, and biopsy.

Given the ongoing definitional evolution, we
created code-based criteria for PBS for the analyses
presented here. This approach should be considered
exploratory, because PBS was not in use prior to 2002.
Each table in this chapter indicates which code-based
definition was employed.

In the United States, a simple bladder instillation
procedure, the potassium sensitivity test, performed
in the physician’s office, has been put forward as a
practical method of diagnosing IC/PBS (6). However,
extensive data on this procedure published over the
past few years indicate that the test may be overly
sensitive, as estimates of the patient population
derived from its use are 10 to 25 times higher than
estimates derived from other methodologies. There
is great hope for a urine or serum diagnostic test,
perhaps based on the newly discovered protein,
antiproliferative factor, which appears to have a
high sensitivity and specificity (7, 8). At present, no
assay is available outside of the research setting. A
simple laboratory assay would enormously facilitate
research in IC/PBS and is probably the single most
important priority in this area for the future. Table 1
presents diagnosis and procedure codes associated
with IC/PBS.

MANIFESTATIONS OF DISEASE
As in most diseases, IC/PBS patients have a wide

range of symptom severity. Increased frequency of
urination—10 to 15 times per day—is the norm, and

severely affected patients must urinate more than
once per hour. However, incontinence is relatively
uncommon. The sine qua non of IC/PBS is bladder
pain that increases with filling and diminishes with
voiding. Thus, IC patients need to have nearly
constant access to a bathroom to avert severe bladder
pain. This disrupts sleep and severely affects quality
of life. Some patients may have pain that is constant
and severe, whereas others may have minimal pain
as long as they can urinate at the first sense of filling.
Although IC/PBS is said to be characterized by flares
and remissions, there is little data about its time course,
and the data that exist suggest that the overall course is
relatively stable, at least after the symptoms have been
present for a year or so. One population followed in a
four-year study had little overall change in frequency,
nocturia, or pain after the first observation period
(Figures 2 and 3). Nevertheless, the impact of IC/PBS
on patients is substantial. When compared with a
population matched for age and health problems,
IC/PBS patients had significantly worse quality of
life in the SF-36 domains of role-physical, bodily pain,
vitality, social function, and mental health (Table 2).

RISK FACTORS

The only clear risk factor for IC/PBS is female
gender: The female:male ratio is approximately
9:1. Symptoms typically start in women’s twenties
and thirties (Table 3), a time when bacterial cystitis
is a common problem. Although many patients do
report that their symptoms began after an episode
of acute bacterial cystitis, the best current research
does not implicate bacteria in the pathophysiology,
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Table 3. Characteristics of confirmed cases of interstitial
cystitis?® in the Nurses' Health Study (NHS)

Variable Mean Range
NHS |
Age at first symptoms (yrs.) 46.8 5-66
Age at diagnosis (yrs.) 54.4 28-67
Delay to diagnosis (yrs.) 71 0-32
Year Symptoms began 1980 1946-1993
Year Diagnosed 1987 1969-1994
NHS Il
Age at first symptoms (yrs.) 30.5 5-47
Age at diagnosis (yrs.) 35.8 19-48
Delay to diagnosis (yrs.) 53 0-22
Year Symptoms began 1985 1965-1995
Year Diagnosed 1990 1975-1996
2By self-report.

SOURCE: Reprinted from Journal of Urology, 161,

Curhan GC, Speizer FE, Hunter DJ, Curhan SG, Stampfer
MJ.Epidemiology of interstitial cystitis:A population based
study, 549-552, Copyright 1999, with permission from
American Urological Association.

beyond a possible role in initiation. There are many
associations with other diseases, including irritable
bowel syndrome, fibromyalgia, lupus, and allergies
(9). Recent work suggests that there may be a genetic
component, as first-degree female relatives of IC/PBS
patients have a 17-fold greater risk of the disease
(10).

TREATMENT

A wide variety of treatments exist for IC/PBS,
including behavioral therapies, oral and intravesical
medications, and surgery. First-line therapy usually
includes behavioral techniques such as dietary
restrictions to avoid acidic food and other possible
irritants, bladder training to improve bladder capacity,
and relaxation techniques. Most of the oral medications
used are older drugs that are used “off-label” without
ever having been formally studied in patients with
IC/PBS. Urinary analgesics such as phenazopyridine
(Pyridium™), nonsteroidal anti-inflammatory drugs
(NSAIDs), and mild narcotics such as codeine are
commonly employed. Although anticholinergic agents
have no clear role in the treatment of bladder pain,
these bladder relaxants are commonly used, and some
patients receive benefit. Tricyclic antidepressants are
a mainstay of therapy, and randomized, controlled
clinical trial data have demonstrated efficacy for
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amitriptyline over placebo (11, 12). Antihistamines,
particularly hydroxyzine, are frequently used and
can be especially helpful for patients with systemic
allergies. The only FDA-approved oral medication
for IC/PBS is pentosanpolysulfate (Elmiron™).
This drug is designed to augment the protective
glycosaminoglycan (GAG) layer of the bladder and
thus hypothesized to prevent toxic and inflammatory
agents in the urine from penetrating the subepithelial
layer. General pain management principles, including
use of long-acting narcotics (for those with severe
daily pain) and combination therapy, are appropriate
for IC/PBS patients, as they are for all patients with
chronic pain. Unfortunately, none of these agents
is highly effective, and patients are often subject to
polypharmacy with the attendant side effects.

Intravesical ~ therapy,  particularly = with
dimethylsulfoxide (DMSO), has long been a mainstay
of therapy. It is the only other FDA-approved drug
for treatment of IC/PBS. DMSO is typically instilled
weekly for six weeks, often mixed as a “cocktail”
with local anesthetic agents, steroids, and heparin
(another GAG layer analog). The technique is
attractive, as the drug can be delivered directly to the
bladder without systemic side effects. However, the
procedure is invasive and painful for some patients. It
is also inconvenient and expensive, as each treatment
requires a physician visit. Although there is an initial
high response rate, relapse is common. Therefore,
many clinicians suggest monthly maintenance
therapy for those patients who respond. Recent
trials with novel intravesical agents such as Bacillus
Calmette-Guerin, hyaluronic acid, and resiniferatoxin
have been disappointing. A current trend is the use of
local anesthetics in combination with a GAG analog,
without DMSO.

Surgical therapy includes endoscopic treatment,
implantable nerve stimulators, and radical surgery.
Endoscopic bladder distention offers temporary relief
of symptoms for about 40% of patients in most series.
The effect rarely lasts longer than three to six months,
except in the subset of patients with bladder ulcers.
Cauterization of ulcers can produce dramatic pain
relief, which in some cases can last a year or more. The
sacral nerve stimulator, InterStim, is FDA-approved
for urinary frequency and urgency, and a number of
investigators have reported good initial success rates
in IC/PBS patients (13). Patients with less-severe pain
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Table 4a. Demographic characteristics of survey
respondents who did or did not report having had
interstitial cystitis, by age, gender, race/ethnicity, and region

Table 4b. Prevalence of self-reported interstitial
cystitis in NHANES, by age, gender, race/ethnicity, and
region

Self-reported IC No IC Proportion in NHANES with IC
Age Age
18-24 7.3% 14.2% 18-24 0.2%
25-34 27.0% 23.0% 25-34 0.6%
35-44 22.7% 21.6% 35-44 0.5%
45-54 18.4% 13.7% 45-54 0.6%
55-64 6.4% 11.4% 55-64 0.3%
65-74 8.1% 9.8% 65-74 0.4%
75-84 8.0% 5.1% 75-84 0.8%
85+ 2.0% 1.3% 85+ 0.7%
Gender Gender
Male 6.0% 47.8% Male 0.1%
Female 94.0% 52.2% Female 0.8%
Race/ethnicity Race/ethnicity
White 74.8% 76.2% White 0.5%
Black 11.9% 11.1% Black 0.5%
Hispanic 13.3% 9.1% Hispanic 0.7%
Other 0.0% 3.6% Other 0.0%
Region Region
Northeast 24.5% 20.7% Northeast 0.6%
Midwest 35.9% 24.0% Midwest 0.7%
South 27.6% 34.2% South 0.4%
West 12.0% 21.1% West 0.3%

SOURCE: Adapted from Journal of Urology, Clemens JQ, Payne
CK, Pace J. Prevalence of self-reported interstitial cystitis in a
nationally representative United States survey, 307A, Copyright
2005, with permission from American Urological Association.

NHANES, National Health and Nutrition Examination Survey,
SOURCE: Adapted from Journal of Urology, Clemens JQ,
Payne CK, Pace J. Prevalence of self-reported interstitial
cystitis in a nationally representative United States survey,
307A, Copyright 2005, with permission from American
Urological Association.

seem to respond best. Finally, patients who are totally
refractory to conservative measures may be treated
with urinary diversion with or without cystectomy. In
some cases, pelvic pain may persist even after removal
of the bladder. There is great need for innovative
approaches to treating patients with IC/PBS.

PREVALENCE AND INCIDENCE

Prevalence

The diagnosis of IC/PBS is controversial and is
based primarily on symptoms; there is no objective
marker to establish the presence of the disease,
so studies to define its prevalence and incidence
are difficult to conduct. In general, such studies
utilize one of three methods: patient self-reported
history, physician diagnosis, or identification of
symptoms that suggest IC/PBS. The use of different

methodologies has resulted in widely disparate
prevalence estimates.

Patient Self-Reports

Two studies have assessed the prevalence of self-
reported histories of IC/PBS. The first was conducted
as part of the 1989 National Health Interview Survey
(NHIS), and the second was part of the third National
Health and Nutrition Examination Surveys (NHANES
IIT), which was conducted between 1988 and 1994.
Both studies provide a representative snapshot of
the non-institutionalized US population, but neither
includes longitudinal observations.

The same definition of disease was used in both
studies. Participants were asked, “Have you ever had
symptoms of a bladder infection (such as pain in your
bladder and frequent urination) that lasted more than
3 months?” Those who answered “Yes” were then
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Table 5. Prevalence of interstitial cystitis® in the Nurses' Health Study (NHS)

Number of Cases Total Prevalence per 100,000 women

NHS |
45-49 4 5,965 67
50-54 9 17,488 52
55-59 7 19,131 37
60-64 9 18,906 48
65-69 13 18,931 69
70-74 5 10,774 46
Total 63 91,555 52

NHS I
30-34 9 13,669 66
35-39 15 27,372 55
40-44 23 31,800 72
45-49 16 20,587 79
Total 63 93,428 67

aBy self-report.

SOURCE: Reprinted from Journal of Urology, 161, Curhan GC, Speizer FE, Hunter DJ, Curhan SG, Stampfer MJ.Epidemiology of interstitial cystitis:A
population based study, 549-552, Copyright 1999, with permission from American Urological Association.

asked, “When you had this condition, were you told
that you had interstitial cystitis or painful bladder
syndrome?” An affirmative answer to both questions
was considered to define the presence of IC/PBS.
The prevalence estimates obtained from these
two studies were virtually identical. In the NHIS, the

overall prevalence was 500 per 100,000 population,
and the prevalence in women was 865 per 100,000
(14). In NHANES 1II, the prevalence was 470 per
100,000 population (60 per 100,000 men and 850 per
100,000 women) (15, 16), for a total of 82,832 men and
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Figure 4. Gender specific prevalence of interstitial cystitis?in a managed care population.

aInterstitial cystitis, ICD-9 code 595.1.

Dx, diagnosis; No Excl., no exclusions; Cysto, cystoscopy.

SOURCE: Reprinted from Journal of Urology, 173, Clemens JQ, Meenan RT, Rosetti MC, Gao SY, Calhoun EA. Prevalence and incidence of
interstitial cystitis in a managed care population, 98—-102, Copyright 2005, with permission from American Urological Association.
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1,218,631 women. Demographics from NHANES are
presented in Tables 4a and 4b.

These results should be interpreted with caution,
since a degree of misclassification is certainly present
due to inaccurate patient recall and confusion between
IC/PBS and other forms of cystitis. Therefore, the
true prevalence of IC/PBS could be lower than that
reported. On the other hand, many patients never
seek treatment, and patient surveys consistently
indicate that symptoms are typically present for
years before a diagnosis is made; thus the prevalence
of the disease could also be underestimated, since
affirmative answers require the patient to have been
diagnosed by a physician. In any case, these results
suggest that chronic painful bladder symptoms are a
common occurrence in the US population.

Physician Diagnosis

Physician diagnoses of IC/PBS have been
used to determine the prevalence rate in multiple
studies. Many of these studies utilized surveys of
practicing urologists to assess the estimated number
of IC/PBS patients seen in the office, with subsequent
extrapolation. Such studies are subject to significant
recall bias and do not generate reliable population-
based prevalence estimates. To date, two population-
based studies have been conducted to assess the
prevalence of a physician diagnosis of IC/PBS. Data
from participants in the Nurses” Health Study (NHS)
cohorts I and II yielded prevalence estimates ranging
from 52 to 67 per 100,000 women (Table 5). These
estimates were based on self-reports, with accuracy
evaluated using standardized criteria extrapolated
from medical records. A subsequent study calculated
the prevalence of physician-diagnosed IC/PBS in
men and women in a managed-care population in the
Pacific Northwest (15). The prevalence of this diagnosis
was 197 per 100,000 women and 41 per 100,000 men
(Figure 4). These rates decreased to 99 per 100,000
women and 19 per 100,000 men if the definition was
limited to individuals who had undergone cystoscopy.
This latter definition is close to that used in the NHS,
and the resulting prevalence estimate for women is
similar.

Studies that utilize physician diagnoses to define
the presence of IC/PBS may underestimate the true
prevalence, because they do not identify patients with
undiagnosed disease. Furthermore, physicians who

Interstitial Cystitis and Painful Bladder Syndrome

are not familiar with the condition may not assign the
diagnosis when it is present. Others may be reluctant
to label a patient with the diagnosis, since doing so
could cause anxiety or stigmatization. Patients lacking
medical insurance and those culturally disinclined to
seek Western medical care are also excluded from the
diagnosis.

Symptoms Suggestive of IC/PBS

Studies that assess the prevalence of physician-
diagnosed IC/PBS may underestimate the true
prevalence of the condition if some cases are not
accurately diagnosed. Therefore, assessment of the
presence of symptoms that suggest IC/PBS may
provide a more sensitive method for estimating the
true burden of the condition. One such study has been
performed in a population of managed-care enrollees
in the Pacific Northwest (16). Three definitions of IC/
PBS symptoms were used in this study. Definition 1
consisted of self-reported pelvic pain for at least three
months, along with urinary urgency or frequency
for at least three months. Definition 2 included the
Definition 1 criteria plus the presence of painincreasing
as the bladder fills or pain relieved by urination.
Definition 3 used results from a validated condition-
specific questionnaire (the IC Symptom Index and IC
Problem Index). Presence of IC/PBS for this definition
was defined as a score of 12 or more on both the IC
Symptom Index and IC Problem Index, including =
2 episodes of nocturia and a pain score of 2 or greater.
The resulting prevalence estimates were 11,200 per
100,000 women and 6,200 per 100,000 men (Definition
1); 3,300 per 100,000 women and 1,400 per 100,000
men (Definition 2); and 6,200 per 100,000 women and
2,300 per 100,000 men (Definition 3). Using Definition
3, a previous study in Finnish women demonstrated a
prevalence of 450 per 100,000 (17).

From these studies, itis clear that the prevalence of
IC/PBS symptoms is much greater than the prevalence
of a physician diagnosis of the disease. However,
other conditions may result in similar symptoms, and
the predictive value of these symptoms in identifying
true cases of IC/PBS is unknown. The validated
questionnaires that exist are useful for evaluating
patients diagnosed with IC/PBS, but they have not
been shown to be useful in diagnosis. Furthermore,
there is no standardized method of inquiring about
the presence of the symptoms. It is apparent that
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estimates of symptom prevalence may vary widely
due to factors such as response bias, use of different
methods to define IC/PBS symptoms, and potential
real differences among the populations studied.

Incidence

Few attempts have been made to estimate the
incidence (new diagnoses) of IC/PBS. In a community-
based study in Olmsted County, MN, physician-
assigned diagnoses of IC/PBS were identified using
medical records from the Rochester Epidemiology
Project (18). The overall age- and sex-adjusted
incidence rate was 1.1 per 100,000 per year for the
interval from 1976 to 1996. The age-adjusted incidence
rates were 1.6 per 100,000 women and 0.6 per 100,000
men (Figure 1). The median number of episodes of
care-seeking for symptoms before diagnosis was 1 for
women and 4.5 for men. In this study, the cumulative

Table 8. Physician office visits for interstitial cystitis®
listed as any diagnosis, 1992-2000 (merged), count,
rate® (95% Cl), annualized rate®

1992-2000
5-Year Annualized
Count Rate Rate
Totald 974,129 508 (337-679) 102
Age
<55 593,574 428 (235-621) 86
55+ 380,555 718 (359-1,077) 144
Race/ethnicity
White 956,335 662 (435-889) 132
Gender
Female 922,936 922 (597-1,247) 184
Male * * *
MSA * * *
MSA 837,017 571 (375-766) 114
Non-MSA * * *

*Figure does not meet standard for reliability or precision.
MSA, metropolitan statistical area.

2Interstitial cystitis, ICD-9 code 595.1.

®Rate per 100,000 is based on 1992 - 2000 population
estimates from Current Population Survey (CPS), CPS
Utilities, Unicon Research Corporation, for relevant
demographic categories of US adult civilian non-
institutionalized population.

¢Average annualized rate per year.

9Persons of other races, missing or unavailable race and
ethnicity, and missing MSA are included in the total.
NOTE:Counts may not sum to total due to rounding.
SOURCE: National Ambulatory Medical Care Survey, 1992,
1994, 1996, 1998, 2000.
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incidence rate (an estimate of prevalence) was 114 per
100,000 by age 80. A subsequent review of physician
diagnoses of IC/PBS in Kaiser Permanente Northwest
enrollees identified a much higher yearly incidence:
21 per 100,000 women and 4 per 100,000 men (15).

TRENDS IN HEALTHCARE RESOURCE
UTILIZATION

INTERSTITIAL CYSTITIS

The datasets used in this compendium have
several limitations that are evident when one
attempts to study healthcare resource utilization for
IC. First, most of the detailed information is limited
to elderly individuals (e.g., in the Medicare and
Veterans Affairs databases). Since IC occurs in people
of all ages, only a minority of individuals with the
disorder is represented. Second, because the datasets
that provide information about individuals of all
ages typically include smaller patient populations,
the estimates obtained are often imprecise. Third,
the identification of individuals with IC is based on
a physician-coded diagnosis of the condition (ICD-9
code 595.1). As aresult, individuals with undiagnosed
IC, those who are not accurately coded, and those who
are misdiagnosed or without access to medical care
are not included in the estimates. These limitations
should be kept in mind when reviewing the resource
utilization data presented here.

Inpatient Care

The vast majority of the care provided for patients
with IC occurs in the outpatient setting. However,
inpatient admissions may occasionally be required
for pain control or in conjunction with certain
treatments (e.g., cystectomy, pain control following
bladder hydrodistention). According to data from the
Healthcare Cost and Utilization Project (HCUP), the
rate of inpatient hospital stays for IC in 2000 was 0.7
per 100,000 population (Table 6), for a total of 1,446
admissions. The rate in women was 1.3 per 100,000; in
men, it was 0.2 per 100,000. Virtually all those admitted
were Caucasian. These numbers appear stable across
the years analyzed (1994, 1996, 1998, and 2000).
The hospitalization rate increases with age, which
may reflect the presence of medical comorbidities.
Alternatively, older patients with more-chronic
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Table 9. Physician outpatient visits for individuals with interstitial cystitis® having commercial health insurance, count, rate®

1994 1996 1998 2000 2002
Count Rate Count Rate Count Rate Count Rate Count Rate
As Primary Diagnosis 64 9 92 8 250 14 336 17 386 22
Age
18-24 3 * 4 * 13 * 23 * 29 *
25-34 16 * 15 * 55 13 76 17 76 21
35-44 26 * 39 12 81 16 93 17 100 21
45-54 10 * 22 * 59 15 98 21 109 26
55-64 8 * 11 * 36 18 35 14 61 26
65+ 1 * 1 * 6 * 1" * 1 *
Gender
Female 59 15 84 15 232 26 308 30 359 41
Male 5 * 8 * 18 * 30 3.0 27 *
As Any Diagnosis 83 1 122 1" 322 18 480 24 546 31
Age
18-24 4 * 7 * 14 * 29 * 37 17
25-34 18 * 22 * 69 17 105 24 103 28
35-44 35 16 50 16 106 21 130 23 145 31
45-54 15 * 29 * 8 21 144 30 155 37
55-64 9 * 13 * 41 21 56 23 85 36
65+ 2 * 1 * 9 * 16 * 21 *
Gender
Female 74 19 114 20 293 33 440 43 506 58
Male 9 * 8 * 27 * 41 4.1 41 4.7

*Figure does not meet standard for reliability or precision.
aInterstitial cystitis, ICD-9 code 595.1.

®Rate per 100,000 based on member months of enroliment in calendar years for individuals in the same demographic stratum.
SOURCE: Center for Health Care Policy and Evaluation, 1994, 1996, 1998, 2000, 2002.

symptoms may undergo more-aggressive treatments
that require hospitalization. The preponderance
of admissions occurs in urban settings, perhaps
indicating that more-invasive treatment is rendered
at urban referral centers.

Outpatient Care

Hospital Outpatient Visits: Medicare Data

The rates of hospital outpatient visits for Medicare
beneficiaries with a diagnosis of IC for 1992, 1995,
1998, and 2001 are presented in Table 7. During this
period, the rate increased by 110%, from 3.7 per
100,000 in 1992 to 7.9 per 100,000 in 2001. This increase
was evident in both men and women, although the
rise was more dramatic in men.

Physician Office Visits

Physician office visit rates for patients with IC
were determined from the National Ambulatory
Medical Care Survey (NAMCS), data from which are
reported from the even years from 1992 to 2000 (Table
8). Based on data from these five years combined,
the annualized rate was 102 office visits per 100,000
population. Small cell sizes preclude analysis of
trends over time. Virtually all visits were by Caucasian
women in metropolitan areas, and the rate was higher
in patients over age 55. Additional analysis showed
that 92% of the visits were to urologists.

Data on physician office visits for IC as a primary
or secondary diagnosis in individuals who had
commercial insurance through United Healthcare in
1994, 1996, 1998, 2000, and 2002 are presented in Table
9. During this interval, the rate of visits with IC as any
diagnosis increased from 11 to 31 per 100,000. The
rate in women increased from 19 to 58 per 100,000. In
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Table 11. Physician office visits by Medicare beneficiaries with interstitial cystitis?, count®, number of visits per person

1992 1995 1998 2001
No. Visits/ No. Visits/ No. Visits/ No. Visits/
Count person Count person Count person Count person
Total 27,520 2.0 32,860 2.0 38,580 2.1 39,500 1.9
Age
<65 2,240 2.3 3,620 2.1 5,140 2.2 7,500 2.1
65-69 7,480 2.0 7,720 1.9 7,200 1.8 7,620 2.0
70-74 7,840 2.1 9,260 2.2 10,440 2.1 9,080 21
75-79 5,420 1.9 6,420 2.0 7,960 2.1 7,220 1.7
80-84 2,780 1.8 4,020 2.1 5,460 2.2 5,880 2.0
85-89 1,480 1.7 1,360 2.0 1,800 1.9 1,640 1.6
90-94 220 1.6 440 2.1 540 1.9 540 1.6
95-97 20 1.0 20 1.0 40 2.0 20 1.0
98+ 40 2.0 20 1.0 40 2.0 20 1.0
Gender
Male 3,300 1.9 3,320 1.9 4,500 1.9 5,460 21
Female 24,220 2.0 29,540 2.0 34,080 2.1 34,040 1.9

aInterstitial cystitis, ICD-9 code 595.1.

®Unweighted counts multiplied by 20 to arrive at values in the table.

NOTE: Counts less than 600 should be interpreted with caution.

SOURCE: Centers for Medicare and Medicaid Services, 1992, 1995, 1998, 2001.

three-fourths of the visits, IC was listed as the primary
diagnosis.

The rates of physician office visits for Medicare
beneficiaries with a diagnosis of IC in 1992, 1995, 1998,
and 2001 are presented in Table 10. During this period,
the rate increased from 79 per 100,000 in 1992 to 112
per 100,000 in 2001. These findings are consistent with

the increase in Medicare hospital outpatient visits for
IC discussed above. The yearly number of office visits
per person diagnosed with IC was stable at 2.0 visits
per person throughout the time periods examined
(Table 11). Table 12 compares the number of visits for

Table 12. Physician office visits by Medicare beneficiaries with interstitial cystitis® or painful bladder syndrome®, by specialty

of care, counte, rate® (95% CI)

1992 1995 1998 2001
Count Rate Count Rate Count Rate Count Rate
Total
Urologists 24500 65 (62-69) 28,380 86 (76-84) 34,080 84 (80-88) 34,680 83 (79-86)
Gynecologists 380 1.0 * 760 1.9 (1.3-2.5) 940 2.3 (1.6-3.0) 1,240 2.9 (2.2-3.7)
Primary care 3,040 8.1 (6.8-9.4) 2980 7.6 (6.3-8.8) 5460 13 (12-15) 5,420 13 (11-14)
Other 2,140 6.4 (4.6-6.8) 1,200 2.2 (2.3-3.8) 2,100 5.2 (4.2-6.1) 2,600 6.2 (5.1-7.2)

...data not available.
*Figure does not meet standard for reliability or precision.
aInterstitial cystitis, ICD-9 code 595.1.

°Painful bladder syndrome, ICD-9 code 788.41 (urinary frequency), along with either ICD-9 code 625.8 or 625.9.
cUnweighted counts multiplied by 20 to arrive at values in the table.
9Rate per 100,000 people 65 years and older eligible for Medicare.

NOTE: Counts less than 600 should be interpreted with caution.

SOURCE: Centers for Medicare and Medicaid Services, 1992, 1995, 1998, 2001.

139



Urologic Diseases in America

Table 13. Ambulatory surgery visits with interstitial
cystitis® listed as any diagnosis, 1994-1996 (merged),
count, rate® (95%Cl), annualized rate°

1994-1996
3-Year Annualized
Count Rate Rate
Total 70,224 37 (31-44) 12
Age
18-24 * * *
25-34 12,090 30 (17-42) 10
35-44 19,905 48 (28-67) 16
45-54 10,426 34 (18-51) 11
55-64 * * *
65-74 11,505 64 (43-84) 21
75-84 * * *
85+ * * *
Gender
Male * * *
Female 64,231 65 (53-77) 22

*Figure does not meet standard for reliability or precision.
2Interstitial cystitis, ICD-9 code 595.1.

®Rate per 100,000 is based on 1994, 1995, 1996
population estimates from Current Population Survey
(CPS), CPS Utilities, Unicon Research Corporation, for
relevant demographic categories of US adult civilian non-
institutionalized population.

cAverage annualized rate per year.

NOTE: Counts may not sum to total due to rounding.
SOURCE: National Survey of Ambulatory Surgery, 1994, 1995,
1996.

IC/PBS by specialty and indicates that in 2001, 80% of
the visits were to urologists.

Ambulatory Surgery Visits

Data from the National Survey of Ambulatory
Surgery (NSAS) from 1994 to 1996 show an annualized
visit rate of 12 per 100,000 per year. In women, the
rate was 22 per 100,000 (Table 13). Table 14 shows
the corresponding rates for individuals who had
commercial health insurance for the even years from
1994 to 2000. During this period, there was a slight
increase in the rate for IC as any diagnosis, from 12 per
100,000 to 19 per 100,000, and an increase in women
from 23 per 100,000 to 34 per 100,000. The majority of
these visits (89%) listed IC as the primary diagnosis.
For Medicare beneficiaries, the rate of ambulatory
visits remained stable at 12 to 13 per 100,000 between
1992 and 2001 (17 to 20 per 100,000 women) (Table
15). These rates do not reflect additional outpatient
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procedures performed in the office or hospital
setting.

Physician Office Procedures

Table 16 examines trends in office procedures
for IC in Medicare beneficiaries in 1992, 1995, 1998,
and 2001. Data are presented for bladder irrigation/
instillation (CPT code 51700) and cystoscopy (CPT
code 52000). Additional procedures examined
included cystoscopy with hydrodistention for IC (CPT
codes 52260 and 52265) and cystoscopy with urethral
dilation (CPT code 52281), but there were too few
counts for these conditions to generate reliable data.
The rates presented in Table 16 reflect the number of
procedures per 100,000 individuals with a diagnosis of
IC. The bladder instillation rate was relatively stable,
from 50,000 to 70,000 per 100,000, and it was lower
in the Northeast than in other regions. There was a
slight but consistent decline in the cystoscopy rate
with time, from 9,091 per 100,000 in 1992 to 7,515 per
100,000 in 2001. Small cell sizes preclude an analysis
of cystoscopy use by region. Table 17 presents the
cumulative procedure rates by summing the data
from 1992, 1995, 1998, and 2001. The annualized
rate for bladder irrigation was 63,319 per 100,000.
The annualized rate for cystoscopy was 8,574 per
100,000; for cystoscopy with hydrodistention, 1,043
per 100,000; and for cystoscopy with urethral dilation,
1,021 per 100,000. The relatively low rate observed
for cystoscopy with hydrodistention may reflect the
greater age of this population. It is possible that many
of these individuals underwent hydrodistention at a
younger age at the time of diagnosis.

TRENDS IN HEALTHCARE RESOURCE
UTILIZATION

PAINFUL BLADDER SYNDROME

The data utilized previously in this chapter
to assess healthcare resource utilization for IC are
limited to patients with a coded physician diagnosis
(ICD-9 code 595.1). To assess the healthcare resource
utilization for PBS, we used the following definition
for the condition: individuals with ICD-9 code 788.41
(urinary frequency), along with either ICD-9 code
625.8 (other specified symptoms associated with
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Table 14. Ambulatory surgery visits by individuals with interstitial cystitis* having commercial health insurance, count, rate®

Year
1994 1996 1998 2000 2002
Count Rate Count Rate Count Rate Count Rate Count Rate
As Primary Diagnosis
Total 86 12 139 12 238 13 319 16 281 16
Age

18-24 6 * 1 * 21 * 28 * 27 *
25-34 20 * 27 * 41 10 74 17 50 14
35-44 35 16 45 14 74 15 89 16 78 17
45-54 20 * 38 16 62 16 72 15 81 19
55-64 5 * 16 * 34 17 45 18 37 16
65+ 0 * 2 * 7 * 1 * 8 *

Gender
Female 83 21 190 23 221 25 296 29 261 30
Male 3 * 9 * 17 * 23 * 20 *

As Any Diagnosis
Total 92 12 158 14 285 16 400 20 326 19
Age

18-24 6 * 13 * 24 * 33 13 29 *
25-34 20 * 32 12 52 13 92 21 62 17
35-44 38 18 52 16 90 18 107 19 92 20
45-54 23 * 42 17 72 18 92 19 92 22
55-64 5 * 17 * 40 20 59 24 41 17
65+ 0 * 2 * 7 * 17 * 10 *

Gender
Female 88 23 148 26 267 30 368 36 301 34
Male 4 * 10 * 18 * 32 3 25 *

* Figure does not meet standard for reliability or precision.

anterstitial cystitis, ICD-9 code 595.1.

®Rate per 100,000 based on member months of enroliment in calendar years for individuals in the same demographic stratum.
SOURCE: Center for Health Care Policy and Evaluation, 1994, 1996, 1998, 2000, 2002.
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Table 16. Use of bladder irrigation (CPT 51700) and cystourethroscopy (CPT 52000) in the physician office setting for

Interstitial Cystitis and Painful Bladder Syndrome

Medicare beneficiaries with interstitial cystitis?, count®, rate° (95% Cl), age-adjusted rate®

1992 1995
Age- Age-
Adjusted Adjusted
Count Rate Rate Count Rate Rate
Bladder Irrigation (CPT code 51700)
Total® 12,620 56,239 (44,404-68,074) 15,940 68,830 (54,040-81,620)
Gender
Male 1,360 39,766 (5,363-74,169) 45,029 2,280 63,687 (8,972-118,402) 67,598
Female 11,260 59,201, (46,663-71,739) 58,254 13,660 68,574 (55,551-81,597) 67,871
Region
Midwest 2,960 53,430 (31,894-74,965) 50,903 3,380 58,478 (38,469-78,486) 51,211
Northeast 760 17,593 (4,487-30,698) 18,981 1,520 41,989 (19,370-64,608) 40,884
South 6,960 81,119 (56,521-105,717) 84,382 8,640 86,922 (59,618-114,225) 90,946
West 1,940 51,053 (27,373-74,732) 45,789 2,400 60,000 (33,330-86,670) 61,500
Cystourethroscopy (CPT code 52000)
Total 2,040 9,091 (7,233-10,948) 1,980 8,426 (6,717-10,134)
Gender
Male 140 o * 180 o *
Female 1,900 9,989 (7,889-12,090) 9,989 1,800 9,036 (7,106-10,966) 9,036
1998 2001
Age- Age-
Adjusted Adjusted
Count Rate Rate Count Rate Rate
Bladder Irrigation (CPT code 51700)
Total® 12,840 48,489 (39,494-57,484) 18,140 69,479 (55,575-83,382)
Gender
Male 1,500 37,313 (14,438-60,189) 36,816 840 20,000 (7,250-32,750) 19,048
Female 11,340 50,490 (40,697-60,283) 50,579 17,300 78,976 (62,639-95,313) 79,250
Region
Midwest 2,820 50,357 (32,680-68,035) 49,286 4,280 69,256 (46,617-91,894) 67,961
Northeast 620 14,027 (4,711-23,344) 15,837 700 17,588 (0-38,588) 21,106
South 7,340 69,937 (47,270-80,604) 63,240 9,520 85,125 (60,390-109,860) 84,409
West 2,040 42,678 (23,618-61,738) 43,933 3,620 81,532 (43,559-119,504) 82,432
Cystourethroscopy (CPT code 52000)
Total 2,080 7,855 (6,302-9,408) 2,000 7,515 (6,051-8,979)
Gender
Male 200 o * 280 o *
Female 1,880 8,370 (6,621-10,120) 8,281 1,720 7,678 (6,078-9,279) 8,044

*Figure does not meet standard for reliability or precision.

aInterstitial cystitis, ICD-9 code 595.1.

®Unweighted counts multiplied by 20 to arrive at values in the table.
°Rate per 100,000 Medicare beneficiaries 65 years and older with interstitial cystitis (as defined by ICD-9 code 595.1 only).
dAge-adjusted to the US Census-derived age distribution of the year under analysis.
¢Persons of other region are included in the totals.

NOTE: Counts less than 600 should be interpreted with caution.
SOURCE: Centers for Medicare and Medicaid Services, 1992, 1995, 1998, 2001.
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female genital organs) or 625.9 (unspecified symptoms
associated with female genital organs). This definition
is based on the presence of coded symptoms rather
than a label of interstitial cystitis and may give a
more accurate assessment of the burden of PBS or
undiagnosed IC. We recognize that this definition
may include individuals with etiologies other than
PBS to explain the symptoms. Furthermore, men with
PBS are excluded by definition. In general, counts
were very low for these codes. These limitations

Interstitial Cystitis and Painful Bladder Syndrome

should be taken into account when interpreting the
following data.

Outpatient Care

Physician outpatient visits related to PBS in the
United Healthcare-insured population for 1994 to 2002
are presented in Table 18. The visit rate was 8.2 per
100,000 in 2002, and it appeared to increase during the
analyzed time periods. PBS was listed as the primary
diagnosis in approximately two-thirds of these visits.
Age-specific analyses could not be performed due to

Table 18. Physician outpatient visits for females with painful bladder syndrome? having commercial health insurance, count,

rate®
1994 1996 1998 2000 2002
Count Rate Count Rate Count Rate Count Rate Count Rate
As Primary Procedure
Total 4 * 19 * 44 5 51 5 52 6
Age
18-24 1 * 1 * 7 * 6 * 4 *
25-34 0 0 9 * 1" * 12 * 8 *
35-44 0 0 3 * 14 * 18 * 19 *
45-54 2 * 5 7 * 11 * 13 *
55-64 1 * 0 0 4 * 2 * 4 *
65-74 0 0 1 * 1 * 2 * 3 *
75-84 0 0 0 0 0 0 0 0 1 *
85+ 0 0 0 0 0 0 0 0 0 0
Region
Midwest 4 * 15 * 33 31 33 7
Northeast 0 0 0 0 1 * 1 * 3 *
Southeast 0 0 4 * 7 * 18 * 14 *
West 0 0 0 0 3 * 1 * 2 *
As Any Procedure
Total 5 * 27 * 65 7 79 8 72 8
Age
18-24 1 * 1 * 10 * 11 * 6 *
25-34 0 0 14 * 21 * 17 * 13 *
35-44 1 * 5 * 19 * 28 * 24 *
45-54 2 * 5 * 8 * 17 * 18 *
55-64 1 * 1 * 6 * 4 * 6 *
65-74 0 0 1 * 1 * 2 * 4 *
75-84 0 0 0 0 0 0 0 0 1 *
85+ 0 0 0 0 0 0 0 0 0 0
Region
Midwest 5 * 22 * 51 12 47 10 47 10
Northeast 0 0 0 0 1 * 4 * 3 *
Southeast 0 0 5 * 10 * 24 * 20 *
West 0 0 0 0 3 * 4 * 2 *

*Figure does not meet standard for reliability or precision.

aPainful bladder syndrome, ICD-9 code 788.41 (urinary frequency), along with either ICD-9 code 625.8 or 625.9.
®Rate per 100,000 based on member months of enroliment in calendar years.for individuals in the same demographic stratum.
SOURCE: Center for Health Care Policy and Evaluation, 1994, 1996, 1998, 2000, 2002.
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Table 19. Estimated annual expenditures for privately insured employees with and without a medical claim for interstitial

cystitis® in 2002°

Annual Expenditures (per person)

Persons without Interstitial Cystitis

Persons with Interstitial Cystitis

(N=477,339) (N=244)
Medical Rx Drugs Total Medical Rx Drugs Total
Total $2,993 $1,176 $4,169 $5,772 $2,648 $8,420
Age
35-44 $2,597 $1,011 $3,608 $8,405 $1,915 $10,320
45-64 $3,352 $1,341 $4,693 $5,801 $2,987 $8,788
Gender
Male $2,912 $1,105 $4,017 $3,560 $2,785 $6,345
Female $3,109 $1,278 $4,387 $5,996 $2,457 $8,453
Region
Midwest $2,980 $1,121 $4,101 $5,749 $2,550 $8,299
Northeast $2,806 $1,254 $4,060 $5,414 $2,826 $8,240
South $3,156 $1,153 $4,309 $6,088 $2,570 $8,658
West $2,949 $1,157 $4,106 $5,688 $2,634 $8,322

Rx, Prescription.
2Interstitial cystitis, ICD-9 code 595.1.

®The sample consists of primary beneficiaries ages 18 to 64 having employer-provided insurance who were continuously enrolled

in 2002. Estimated annual expenditures were derived from multivariate models that control for age, gender, work status (active/
retired), median household income (based on zip code), urban/rural residence, medical and drug plan characteristics (managed care,
deductible, co-insurance/co-payments) and binary indicators for 28 chronic disease conditions. Predicted expenditures for persons age

18 to 34 are omitted due to small sample size.
SOURCE: Ingenix, 2002.

low cell sizes. The rate of hospital outpatient visits for
PBS during this time interval was negligible.

ECONOMIC IMPACT

The economic impact of disease includes direct
costs paid to the medical system and indirect costs
borne by the individual and society. Direct costs
include payments to physicians for inpatient and
outpatient care, payments to hospitals for inpatient
care, payments for outpatient procedures and tests,
and the costs of prescription drugs, among others.
Indirect costs include potentially measurable items
such as the consequences of time away from work
(borne by the individual, employers, and colleagues)
and lost productivity when at work. Disease also
has substantial impact through indirect costs that
are more difficult to measure—work, education,
and social opportunities not pursued; general
decrements in quality of life; loss of family and social
support; and even depression, divorce, and, for some
IC/PBS patients, suicide. The databases used in this
compendium contain information primarily on direct

146

costs of disease; this section presents the available data
while also pointing out deficiencies in the dataset and
areas where indirect costs are particularly important.
The definitions used for these analyses are the same
as those used in other chapters in the assessment of
healthcare resource utilization.

Cost of Disease per Individual

Medical and pharmacy claims from 25 large
employers for 1.8 million covered lives yielded
data that included both primary and secondary
beneficiaries from 1999 and 2002. Estimated annual
expenditures were derived from multivariate
models that control for age, gender, work status
(active/retired), median household income (based on
zip code), urban/rural residence, medical and drug
plan characteristics (managed care, deductible, co-
insurance/co-payments), and 17 disease conditions,
including diabetes, asthma, and hypertension.

Although <0.1% of claims were related to IC, the
cost of the disease is significant. In 2002, the mean
annual cost associated with IC was $8,420 vs $4,169
for those without IC (Table 19). When the same
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Table 20. Estimated annual expenditures of privately insured employees with and without a medical claim for painful bladder
syndrome? in 2002°

Annual Expenditures (per person)

Females without Painful Bladder Syndrome

Females with Painful Bladder Syndrome

(N=192,045) (N=207)
Medical Rx Drugs Total Medical Rx Drugs Total
Total $3,314 $1,336 $4,650 $6,931 $2,115 $9,046

Age

18-34 $2,738 $755 $3,493 $6,390 $1,809 $8,199

35-44 $3,198 $1,171 $4,369 $6,959 $1,991 $8,950

45-54 $3,503 $1,523 $5,026 $5,182 $2,188 $7,370

55-64 $3,463 $1,518 $4,981 $8,904 $2,269 $11,173
Region

Midwest $3,325 $1,236 $4,561 $6,954 $1,981 $8,935

Northeast $3,057 $1,411 $4,468 $6,392 $2,239 $8,631

South $3,565 $1,369 $4,934 $7,454 $1,913 $9,367

West $3,065 $1,208 $4,273 $6,409 $2,144 $8,553

Rx, Prescription.
aPainful bladder syndrome, ICD-9 code 788.41 (urinary frequency), along with either ICD-9 code 625.8 or 625.9.

®The sample consists of primary beneficiaries ages 18 to 64 having employer-provided insurance who were continuously enrolled

in 2002. Estimated annual expenditures were derived from multivariate models that control for age, gender, work status (active/
retired), median household income (based on zip code), urban/rural residence, medical and drug plan characteristics (managed care,
deductible, co-insurance/co-payments) and binary indicators for 28 chronic disease conditions.

SOURCE: Ingenix, 2002.

analysis was performed to identify patients with PBS,
the results were similar: $9,046 for those with PBS vs
$4,650 for those without (Table 20). Analysis of specific
subgroups reveals the following:

The cost is disproportionately associated with
women. The diagnosis of IC/PBS results in costs
of almost $1,750 more per patient for females
than for males.

Unlike the costs for other urologic conditions
such as BPH and urolithiasis, the costs for
IC/PBS are nearly identical throughout all
geographic regions. This may reflect the limited
treatment options, which provide little room for
variation in patterns of care.

In IC patients, costs appear to be
disproportionately borne by those in the most
productive years of life (the extra costs per
individual for those 35-44 are $6,712, while extra
costs for those 45-64 are $4,095); there is no clear
cost/age trend in PBS patients.

Prescription drugs make up approximately 31%
of costs for IC patients but only 23% of those for
PBS patients. This may reflect a greater focus on
diagnostic evaluation in PBS patients, or it may
represent less use of specific IC therapy (DMSO
and pentosanpolysulfate (Elmiron™)). Costs of
prescription drugs appear to increase with age in
both populations.

Table 21. Expenditures for interstitial cystitis?, by site of service (% of total)

Service Type 1994 1996 1998 2000

Hospital Outpatient - 0.0% - 0.0% - 0.0% - 0.0%
Physician Office $20,954,831  40.7% $22,820,538 40.7% $23,184,294 39.3% $36,804,504 55.8%
Ambulatory Surgery $23,305,305 45.3% $25,380,286 45.3% $27,387,360 46.5% $20,122,316  30.5%
Emergency Room -—- 0.0% -—- 0.0% -—- 0.0% - 0.0%
Inpatient $7,221,197  14.0% $7,864,134 14.0% $8,351,413  14.2% $9,001,117 13.7%
TOTAL $51,481,333 $56,064,958 $58,923,067 $65,927,937

2Interstitial cystitis, ICD-9 code 595.1.

SOURCE: National Ambulatory and Medical Care Survey; National Hospital and Ambulatory Medical Care Survey; Healthcare Cost and
Utilization Project; Medical Expenditure Panel Survey, 1994, 1996, 1998, 2000.
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Table 22. Expenditures for Medicare beneficiaries for treatment of interstitial cystitis?, by site of service (% of total)

Age 65 and over

Service Type 1992

1995 1998 2001

Hospital Outpatient $90,300 1.6%

$140,160

1.9% $105,840 1.3% $268,920 2.9%

Physician Office $2,351,040 42.9% $3,301,860 45.5% $3,965,080  49.6% $6,328,080 67.1%
Ambulatory Surgery $3,042,200 55.5% $3,807,440 52.5% $3,931,200 49.1% $2,829,140 30.0%
Emergency Room - 0.0% - 0.0% - 0.0% - 0.0%
Inpatient - 0.0% - 0.0% - 0.0% - 0.0%
TOTAL $5,483,540 $7,249,460 $8,002,120 $9,426,140
Under 65
Service Type 1992 1995 1998 2001
Hospital Outpatient - 0.0% - 0.0% - 0.0% $153,400 5.8%
Physician Office $288,960 100.0% $425,880 100.0% $834,240 100.0% $1,817,140 68.4%
Ambulatory Surgery - 0.0% - 0.0% - 0.0% $686,460 25.8%
Emergency Room - 0.0% - 0.0% - 0.0% - 0.0%
Inpatient - 0.0% - 0.0% - 0.0% - 0.0%
TOTAL $288,960 $425,880 $834,240 $2,657,000

aInterstitial cystitis, ICD-9 code 595.1.

SOURCE: Centers for Medicare and Medicaid Services, 1992, 1995, 1998, 2001.

This investigation of the costs of IC/PBS includes
only direct medical costs; it does not include non-
medical economic and non-economic costs such as
missed work, lost productivity, and poor quality of
life. Nevertheless, the medical costs alone appear to
present a major burden to the healthcare system, with
$2 spent on IC/PBS patients for every dollar spent
on those without the disease. Further investigation
is warranted to evaluate the nature and effectiveness
of the expenditures and to improve disease
management.

National Expenditures on IC/PBS

In addition to individual costs, we examined
trends in national expenditures through a compilation
of utilization data from national surveys and
corresponding reimbursement information (see
Methods Chapter). Data were insufficient to estimate
expenditures for PBS; hence the following discussion
is limited to expenditures for IC.

As shown in Table 21, national expenditures for IC
increased by 29% between 1994 and 2000, to $66 million.
These estimates do not include the costs of ancillary
services such as lab tests or radiographic procedures.
During this period, spending shifted significantly from
the ambulatory surgery setting to the physician office
setting. Between 1994 and 2000, the proportion of IC
expenditures in physician offices setting grew by 76%,
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while inpatient spending increased 25% ambulatory
surgery spending fell slightly. These changes may
reflect decreased physician enthusiasm for potentially
therapeutic interventions such as hydrodistention,
which are performed under anesthesia. Medicare data
(Table 22) display similar trends in sites of service.

Absence from Work

We examined the Marketscan Health and
Productivity Management database for 1999,
which includes enrollees with at least one inpatient
or outpatient claim for IC/PBS, to determine the
relationship between a diagnosis of IC/PBS and
missed work. The dates for missed work were
analyzed in relation to the dates of claims to create an
association between the underlying condition and the
time away from work.

Seventy-eight patients were identified with some
type of visit (inpatient or outpatient) with a diagnosis
of IC; 22% of these missed some work during the year
(Table 23). As would be expected, there was minimal
loss of work for inpatient care. An average total of 13
hours of work were missed (95% CI, 1.6-24.4). Men
missed twice as much work as women, but only 19
observations are included. More work was missed in
Midwest and South than in the Northeast and West.
The same analysis using the PBS definition produced
a total of 1,646 observations (20 times more than for



Table 23. Average annual work loss of persons treated for interstitial cystitis?, 1999 (95% CI)

Interstitial Cystitis and Painful Bladder Syndrome

Average Work Absence (hrs)

Number of % Missing
Workers® Work Inpatient® Outpatient® Total
Total 78 22% 0.2 (0-0.6) 12.8 (1.4-24.2) 13 (1.6-24.4)
Age
18-29 8 13% 0 3 (0-10.1) 3 (0-10.1)
30-39 1 18% 0 1.3 (0-3.9) 1.3 (0-3.9)
40-49 26 31% 0.6 (0-1.9) 9.7 (1.7-17.8) 10.3 (2.4-18.3)
50-64 33 18% 0 21.5 (0-48.2) 21.5 (0-48.2)
Gender
Male 19 21% 0.8 (0-2.6) 22.1 (0-65.3) 22.9 (0-66.1)
Female 59 22% 0 9.8 (2.1-17.5) 9.8 (2.1-17.5)
Region
Midwest 20 40% 0 19.8 (0-41.4) 19.8 (0-41.4)
Northeast 9 1% 1.8 (0-5.9) 0 1.8 (0-5.9)
South 24 17% 0 19.5 (0-53.2) 19.5 (0-53.2)
West 7 29% 0 3.5 (0-10.6) 3.5 (0-10.6)
Unknown 18 1% 0 6.2 (0-15.3) 6.2 (0-15.3)

2Interstitial cystitis, ICD-9 code 595.1.

®Individuals with an inpatient or outpatient claim for interstitial cystitis and for whom absence data were collected. Work loss based on
reported absences contiguous to the admission or discharge dates of each hospitalization or the date of the outpatient visit.

Inpatient and outpatient include absences that start or stop the day before or after a visit.
SOURCE: Marketscan Health and Productivity Management, 1999.

Table 24. Average annual work loss of persons treated for painful bladder syndrome?, 1999 (95% Cl)

Average Work Absence (hrs)

Number of % Missing
Workers® Work Inpatient® Outpatient® Total
Total 1,646 15% 0.6 (0-1.2) 5.1 (4.2-5.9) 5.7 (4.6-6.8)
Age
18-29 239 19% 0.3 (0-0.6) 5.7 (3.4-8.1) 6 (3.6-8.4)
30-39 416 16% 1.2 (0-2.9) 6.1 (4.1-8.1) 7.3 (4.6-10)
40-49 492 16% 0.7 (0-2.1) 5.3 (3.7-6.9) 6 (3.9-8.2)
50-64 499 1% 0.1 (0-0.3) 3.7 (2.4-5.0) 3.8 (2.6-5.1)
Gender
Male 374 12% 0.1 (0-0.4) 3.6 (2.1-5.1) 3.7 (2.2-5.2)
Female 1,272 16% 0.7 (0-1.5) 5.5 (4.5-6.5) 6.3 (4.9-7.6)
Region
Midwest 441 20% 0.5 (0-1.3) 5.7 (4.1-7.4) 6.2 (4.1-8.2)
Northeast 129 8% 0.1 (0-0.4) 3 (0.8-5.2) 3.1 (0.9-5.3)
South 564 16% 1.3 (0-2.8) 54 (3.8-6.9) 6.6 (4.4-8.8)
West 196 13% 00 42 (1.6-6.7) 42 (1.6-6.7)
Unknown 316 13% 0.2 (0-0.5) 5.1 (3.1-7.2) 5.3 (3.3-7.4)

aPainful bladder syndrome, ICD-9 code 788.41 (urinary frequency), along with either ICD-9 code 625.8 or 625.9.

®Individuals with an inpatient or outpatient claim for painful bladder syndrome and for whom absence data were collected. Work loss
based on reported absenses contiguous to the admission or discharge dates of each hospitalization or the date of the outpatient visit.

°Inpatient and outpatient include absences that start or stop the day before or after a visit.
SOURCE: Marketscan Health and Productivity Management, 1999.
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IC) and found that 15% of the patients missed some
work (Table 24). An average total of 5.7 hours of work
were missed, including contiguous absences (95%
CI, 4.6-6.8). The regional trends were the same, but
the gender trend was reversed, with females missing
twice as much work as males.

It is likely that this methodology substantially
underestimates work loss for IC patients. The disease
is characterized by flares that may cause missed or
reduced work, but since patients experience the flares
regularly and there is little effective treatment, they
may not visit the doctor. When there is no medical
claim to associate with the time off work the event is
not captured in the database.

Pain medication may be prescribed by phone, and
in such cases there is no medical claim to associate
with the time off work.

Costs for Treatment of IC/PBS

The Ingenix database was used to examine the
specific expenditures for common medications and
procedures for the subset of the working, insured
population and their families (Tables 25 and 26). The
database gives the first glimpse into how patients with
IC/PBS are evaluated and treated. Unfortunately,
it does not provide information about radiographic
procedures and other tests that might be performed.

Limited data are available about prescription
drug use. The Ingenix database includes categories
for pentosanpolysulfate  (Elmiron™), tricyclic
antidepressants (imipramine and amitriptyline),
antibiotics, and narcotic pain medications (Table
25). While there is no direct information about
prescriptions for intravesical medications, data on
the use of intravesical instillations as procedures are
included.

Antibiotics remain the most common treatment
for IC/PBS, with >60% of both groups filling at least
one prescription during the year. The mean number of
prescriptions is about two. Narcotic pain medications
were used by 45% of IC patients and 51% of PBS
patients. However, the average patient received less
than one 30-day supply, so it appears that narcotics
are used intermittently, rather than for continuous
pain control. The biggest difference between IC and
PBS patients is in the use of Elmiron™, which was
prescribed for 30.8% of IC patients and only 3.1%
of PBS patients. This may not be surprising, since
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Elmiron™ is approved for use for IC and therefore
requires acknowledgement of the condition by the
treating physician. Patients with IC/PBS symptoms
who are not diagnosed with IC by the treating
physician tend not to be prescribed the medication. It
is notable that the average IC patient received only 1.8
30-day prescriptions for Elmiron™, despite the fact
that standard therapy consists of an initial three- to
six-month trial.

Cystoscopy is used commonly, for 15% of the
IC population, compared with <1% of those without
IC (Table 26). There is little difference in utilization
between IC/PBS patients. It appears that cystoscopy
was most commonly performed in the office setting
for PBS patients (only one-third had additional
procedures), but nearly all IC patients underwent
bladder dilation or urethral calibration/dilation at
the time of cystoscopy, procedures that are more
commonly performed under anesthesia. Office
cystoscopy is primarily a diagnostic procedure to
rule out other conditions, whereas cystoscopy under
anesthesia with bladder distention can reveal the
characteristic changes of IC and can provide some
symptomatic relief. It is not clear how this clinical
decision is being made.

Bladder instillation therapy has been a mainstay
of IC management for many years. DMSO has been
the traditional agent, often mixed into a “cocktail”
with steroids, anesthetic agents, and heparin.
Recently, some clinicians have advocated using
pentosanpolysulfate (Elmiron™) to replace heparin or
asaseparate treatment, often combined with anesthetic
agents. Bladder instillations were performed in 17.4%
of IC patients in the database (Table 26) and in 1.5% of
PBS patients. No information is provided about which
drug combinations were used. This is surprising, as
several groups have advocated for the use of potassium
sensitivity testing as the first step in the diagnosis of
IC/PBS. The database does not distinguish between
diagnostic and therapeutic bladder instillations, so the
infrequent use of instillations in PBS patients suggests
that this test is infrequently employed.

CONCLUSIONS
Because no objective marker exists for IC/PBS, the

exact prevalence of the disorderis not currently known.
The prevalence of a formal physician diagnosis of IC
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is relatively low (approximately 200 per 100,000), but
the prevalence of IC-like symptoms is much higher
(approximately 5,000 per 100,000). The prevalence of
symptomatic but undiagnosed IC/PBS is not known
and will be difficult to determine given the lack of an
objective marker. Data on the prevalence of IC/PBS in
ethnic minorities are practically nonexistent.

Outpatient visits related to IC/PBS are increasing.
This may be due to an increased awareness of the
disorder or to a national increase in the number of
patients. The rate of ambulatory surgery visits for
IC/PBS has declined, which may indicate a trend
toward a clinical diagnostic approach and away from
procedure-based diagnosis/therapy. More than 90%
of office visits associated with a coded diagnosis of
IC were to urologists. It is probable that many more
patients with IC/PBS are seen by other physicians
and are not accurately diagnosed. Therefore, the
true burden of IC/PBS to the US healthcare system
is probably underestimated in administrative data
that rely solely on physician coding to identify the
disorder.

The economic impact of IC/PBS has been
incompletely studied. Data presented in this chapter
indicate that a diagnosis of IC/PBS is associated with
a twofold increase in direct medical costs, compared
with the costs for individuals without the disorder.
There are no available data about indirect costs, which
are likely to be substantial.

RECOMMENDATIONS

The etiology of IC/PBS is unknown, and none of
the currently available treatments has demonstrated
consistent or dramatic success in alleviating patient
symptoms. Much work is needed to understand better
the etiology of IC/PBS so that effective treatments can
be developed. To some extent, this huge deficiency
supersedes therecommendationsbelow. Nevertheless,
investigation of the following topics would improve
our understanding of IC/PBS:

e Efforts to develop an objective marker for
IC/PBS should continue. Such a marker would
greatly aid in determining the true prevalence
of the disorder and would provide valuable
information about the etiology of IC/PBS.

This could potentially lead to more-effective

treatments.

Interstitial Cystitis and Painful Bladder Syndrome

An ICD-9 code for PBS should be established.
This would encourage clinicians to use current
terminology for IC and PBS in coding and would
greatly facilitate understanding of the impact of
the disease.
A standard definition of IC/PBS should be
developed for epidemiologic purposes. This
would allow meaningful comparisons to be
made among different populations.
Comprehensive epidemiologic studies of IC/PBS
should be performed, including:
e All adult age ranges
¢ Ethnic minorities
» Efforts to establish the prevalence of
undiagnosed IC/PBS
¢ Longitudinal data collection to provide
information about the natural history of
the condition and its cumulative impact
over time.
Studies should evaluate the burden of IC/PBS
on the uninsured /underinsured population.
Anecdotal experience suggests that these patients
may use different resources (e.g., emergency
room visits), but this must be confirmed with
studies.
The direct and indirect costs of IC/PBS should
be assessed. Surprisingly little has been done
in this area. To assess the true societal burden
of IC/PBS, the costs of the disorder must be
better quantified. Current treatment patterns for
individuals with IC/PBS should be assessed, and
more studies of the direct costs of the disease
are needed to confirm the information presented
in this chapter. In addition, no information is
currently available about the indirect costs of
IC/PBS despite the fact that those costs may be
the primary burden of this condition.

153



Urologic Diseases in America

REFERENCES

10.

11.

12.

13.

14.

154

Hunner G. A rare type of bladder ulcer in women: report
of cases. Boston Med Surg J 1915;172:660-64.

Messing EM, Stamey TA. Interstitial cystitis: early
diagnosis, pathology, and treatment. Urology
1978;12:381-92.

Gillenwater JY, Wein AJ. Summary of the National
Institute of Arthritis, Diabetes, Digestive and Kidney
Diseases Workshop on Interstitial Cystitis, National
Institutes of Health, Bethesda, Maryland, August 28-29,
1987.] Urol 1988;140:203-6.

Payne CK, Terai A, Komatsu K. Research criteria versus
clinical criteria for interstitial cystitis. Int ] Urol 2003;10
Suppl:S7-510.

Tomaszewski JE, Landis JR, Russack V, Williams TM,
Wang LP, Hardy C, Brensinger C, Matthews YL, Abele
ST, Kusek JW, Nyberg LM. Biopsy features are associated
with primary symptoms in interstitial cystitis: results
from the interstitial cystitis database study. Urology
2001;57:67-81.

Parsons CL, Stein PC, Bidair M, Lebow D. Abnormal
sensitivity to intravesical potassium in interstitial cystitis
and radiation cystitis. Neurourol Urodyn 1994;13:515-
20.

Keay SK, Zhang CO, Shoenfelt J, Erickson DR, Whitmore
K, WarrenJW,MarvelR, ChaiT. Sensitivity and specificity
of antiproliferative factor, heparin-binding epidermal
growth factor-like growth factor, and epidermal growth
factor as urine markers for interstitial cystitis. Urology
2001;57:9-14.

Keay SK, Szekely Z, Conrads TP, Veenstra TD, Barchi JJ,
Jr.,Zhang CO, Koch KR, Michejda CJ. Anantiproliferative
factor from interstitial cystitis patients is a frizzled 8
protein-related sialoglycopeptide. Proc Natl Acad Sci U
S A 2004;101:11803-8.

Alagiri M, Chottiner S, Ratner V, Slade D, Hanno PM.
Interstitial cystitis: unexplained associations with other
chronic disease and pain syndromes. Urology 1997;49:52-
7.

Warren JW, Jackson TL, Langenberg P, Meyers DJ, Xu ].
Prevalence of interstitial cystitis in first-degree relatives
of patients with interstitial cystitis. Urology 2004;63:17-
21.

van Ophoven A, Pokupic S, Heinecke A, Hertle L. A
prospective, randomized, placebo controlled, double-
blind study of amitriptyline for the treatment of
interstitial cystitis. ] Urol 2004;172:533-6.

van Ophoven A, Hertle L. Long-term results of
amitriptyline treatment for interstitial cystitis. ] Urol
2005;174:1837-40.

Peters KM, Konstandt D. Sacral neuromodulation
decreases narcotic requirements in refractory interstitial
cystitis. BJU Int 2004;93:777-9.

Jones CA, Nyberg L. Epidemiology of interstitial cystitis.
Urology 1997;49:2-9.

15.

16.

17.

18.

Clemens JQ, Meenan RT, Rosetti MC, Gao SY, Calhoun
EA. Prevalence and incidence of interstitial cystitis in
a managed care population. ] Urol 2005;173:98-102;
discussion 102.

Clemens JQ, Meenan RT, O’Keeffe Rosetti MC, Brown
SO, Gao SY, Calhoun EA. Prevalence of interstitial
cystitis symptoms in a managed care population. ] Urol
2005;174:576-80.

Leppilahti M, Tammela TL, Huhtala H, Auvinen A.
Prevalence of symptoms related to interstitial cystitis
in women: a population based study in Finland. ] Urol
2002;168:139-43.

Roberts RO, Bergstralh EJ, Bass SE, Lightner DJ, Lieber
MM, Jacobsen SJ. Incidence of physician-diagnosed
interstitial cystitis in Olmsted County: a community-
based study. BJU Int 2003;91:181-5.



CHAPTER 5

Urinary Incontinence in Women

Ingrid Nygaard, MD, MS

Professor of Urogynecology and Reconstructive Pelvic Surgery
Department of Obstetrics and Gynecology

University of Utah School of Medicine

Salt Lake City, Utah

David H. Thom, MD, PhD

Associate Professor of Family and Community Medicine
University of California, San Francisco

San Francisco, California

Elizabeth Calhoun, PhD

Associate Professor and Senior Research Scientist
Division of Health Policy and Administration
School of Public Health

University of Illinois at Chicago

Chicago, Illinois



Contents

INTRODUCTION. .t ttiiiiiiiiiiiiiiiiiiiiiiiiiniinnnnns 159
DEFINITION AND DIAGNOSIS..........oooiiiiiiiiann., 159
PREVALENCEAND INCIDENCE..........ccoiiiiiieonn. 161
RISKFACTORS .. iiiiiiiiiiiiiiiiiiiiiiiiiiiiiinnnns 169
TREATMENT ... i it ittt 169
TRENDS IN HEALTHCARE RESOURCE UTILIZATION.. .. .172
InpatientCare........covviiiiiiiiiiiiiiiineinnen 172
Surgical Procedures...........ooviiiiiiiiiiiiinnn., 176
OutpatientCare ........cooiiiiiiiiiiiiiiiiiiiinnn.. 179
Nursing Home Care..............cooiiiiiiiinn... 182
ECONOMICIMPACT . ...iiiiiiiiiiiiiiiiiiiiiiiiiiiannns 182

RECOMMENDATIONS . ...ttt ittt iiiiii e 186



Urinary Incontinence in Women

INTRODUCTION

Urinary incontinence affects from 15% to 50%
of community-dwelling women of all ages. It is one
of the most prevalent chronic diseases, although it
is often not recognized by the US healthcare system.
The direct cost of urinary incontinence for women in
the United States was $12.4 billion in 1995 dollars (1).
Approximately one in ten women in the United States
undergoes surgery for urinary incontinence or pelvic
organ prolapse, and a sizable minority of women
bear the cost of pads, medications, and nonsurgical
therapies.

Population-based studies estimate that a large
proportion of adult women report the symptom
of urinary incontinence. As many as three-fourths
of US women report at least some urinary leakage
and studies consistently find that 20 to 50% report
more-frequent leakage. While some authors have
interpreted this to mean that nearly half of American
women “suffer” from incontinence, others point out
that many women with occasional incontinence are
not sufficiently bothered by it to seek care. Of greater
clinical relevance is an improved understanding of
the number of women with severe or more-frequent
leakage, estimated fairly uniformly at 7% to 10%
by various researchers. Currently, there is little
understanding of the number of women whose lives
are truly impacted by urinary incontinence or of
its true burden on American women. Indeed, the
demarcation between incontinence as a symptom
and incontinence as a disease is far from clear. For
example, 25% of female college varsity athletes lose

Ingrid Nygaard, MD, MS
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urine when doing provocative exercise, and most do
not consider it a problem; indeed, most experts would
agree that these young women do not have a major
health problem. Conversely, mostexperts would agree
that middle-aged women who lose urine throughout
the day, wear pads, curtail desired activities because
of leakage, and truly suffer have a disease and would
benefit from treatment.

Studies that inquire about the presence of “any”
or “occasional” incontinence may overestimate the
actual burden of incontinence on the healthcare
system, but available data on incontinence treatment
underestimate the actual burden, given that many
women with bothersome leakage do not seek care.
Whilereadily availableinformationaboutincontinence
treatment in adult women in the United States
indicates only the lowest possible burden urinary
incontinence presents to the healthcare system, it does
provide a foundation on which to base future studies
and to project future care. This chapter uses data
from various sources to begin defining not only the
prevalence of incontinence, but also its impact on the
US healthcare system. At this time, equally important
information about the burden of disease on women
who are not seeking treatment is not available. The
impact of incontinence on the women themselves,
their families, their work, and society is also not yet
well defined in the literature.

DEFINITION AND DIAGNOSIS

Urinary incontinence is defined by the
International Continence Society as “the complaint of
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Table 1. Codes used in the diagnosis and management of female urinary incontinence

Females 18 years or older, with one of the following ICD-9 diagnosis codes, but not a coexisting 952.XX or 953.XX code:

596.51 Hypertonicity of bladder

596.52 Low bladder compliance

596.59 Other functional disorder of bladder

599.8 Other specified disorders of urethra and urinary tract
599.81 Urethral hypermobility

599.82 Intrinsic (urethral) sphincter deficiency (ISD)
599.83 Urethral instability

599.84 Other specified disorders of urethra

625.6 Stress incontinence, female

788.3 Urinary incontinence

788.30 Urinary incontinence unspecified

788.31 Urge incontinence

788.33 Mixed incontinence, male, female

788.34 Incontinence without sensory awareness
788.37 Continuous leakage

Fistulae

596.1 Intestinovesical fistula

596.2 Vesical fistula not elsewhere classified
619.1 Digestive-genital tract fistula, female
619.0 Urinary-genital tract fistula, female

Spinal cord injury-related incontinence

(When associated with other ICD-9 diagnosis codes for spinal cord injury 952.XX or 953.XX)

344.61 Cauda equina syndrome with neurogenic bladder

596.51 Hypertonicity of bladder (specified as overactive bladder in 2001; included if associated with diagnosis code 952.XX)
596.52 Low compliance bladder

596.54 Neurogenic bladder, NOS

596.55 Detrusor sphincter dyssynergia

596.59 Other functional disorder of bladder

599.8 Other specified disorders of urethra and urinary tract
599.84 Other specified disorders of urethra

625.6 Stress incontinence female

788.3 Urinary incontinence

788.30 Urinary incontinence, unspecified

788.31 Urge incontinence

788.32 Stress incontinence male

788.33 Mixed incontinence, male and female
788.34 Incontinence without sensory awareness
788.37 Continuous leakage

788.39 Other urinary incontinence
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any involuntary leakage of urine” (2). This supplants
the group’s previous long-held definition, in which
the diagnosis of incontinence required that the leakage
be a social or hygienic problem. The less restrictive
definition is likely to capture more individuals who
experience incontinence, including the many women
who may leak daily but do not describe leakage as a
social or hygienic problem. A diagnosis of urinary
incontinence can be based on the patient’s symptoms,
the sign of incontinence noted during physical
examination, or diagnostic urodynamic testing. Table
1 lists ICD-9 codes commonly used to identify urinary
incontinence.

The International Continence Society further
categorizes types of incontinence, as well as other
bladder symptoms. Stress urinary incontinence is
the complaint of involuntary leakage on effort or
exertion or on sneezing or coughing. Stress urinary
incontinence also describes the sign, or observation, of
leakage from the urethra synchronous with coughing
or exertion. When stress incontinence is confirmed
during urodynamic testing by identifying leakage
from the urethra coincident with increased abdominal
pressure (for example, during a cough or sneeze) but
in the absence of a bladder contraction, the diagnosis
of urodynamic stress incontinence is made.

Urge urinary incontinence is the complaint of
involuntary leakage accompanied by or immediately
preceded by an urge to urinate and may be further
defined with urodynamic investigation. Conventional
urodynamic studies take place in a laboratory and
involve filling the bladder with aliquid, then assessing
bladder function during filling and emptying. If
during urodynamic testing the patient demonstrates
either spontaneous or provoked involuntary detrusor
contractions while filling, she is said to have detrusor
overactivity. If a relevant neurologic condition exists,
the detrusor overactivity is further categorized as
neurogenic; when no such condition is identified, the
overactivity is termed idiopathic. These terms replace
the previously used detrusor hyperreflexia and detrusor
instability. Many women with urge incontinence do
not manifest detrusor overactivity on urodynamic
testing. This may be due in part to the fact that such
testing, which lasts approximately an hour, is merely
a snapshot of the patient’s overall bladder function.
Ambulatory urodynamicstudies canalsobe performed
to document the patient’s leakage during everyday
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activities; such studies identify more detrusor
contractions during filling than do conventional ones.
Nonetheless, treatment for urge incontinence is often
based on implicit clinical assessment because of the
low predictive value of a negative test.

Other diagnostic tests may be used to help
characterize incontinence and its severity. A pad
test quantifies the volume of urine lost by weighing
a perineal pad before and after some type of leakage
provocation. This type of test has also been used in
attempts to distinguish continent from incontinent
women. Pad tests can be divided into short-term
tests, usually performed under standardized office
conditions, and long-term tests, usually performed
at home for 24 to 48 hours. Short-term pad tests are
generally performed with a symptomatically full
bladder or with a certain volume of saline instilled
into the bladder before the patient begins a series of
exercises.

A voiding diary, or bladder chart, is a record
maintained by the patient of her urinary frequency
and leakage, voided volumes, and fluid intake over
a 3- to 7-day period. This noninvasive test provides
useful information about bladder capacity, type of
incontinence symptoms, diurnal versus nocturnal
voiding patterns, and appropriateness of fluid intake.

PREVALENCE AND INCIDENCE

As noted above, a wide range in the prevalence
of urinary incontinence has been reported. One
compilation of such studies (3) indicates that
approximately =~ 50% of adults report  “any”
incontinence, while 5% to 25% note leakage at least
weekly, and 5 to 15% note it daily or most of the time
(Table 2). Rates of incontinence severity patterns are
depicted in Figure 1. The rate of urge incontinence
tends to rise with age, while the rate of stress
incontinence decreases somewhat in the oldest age
groups, possibly due to lower activity levels (Figure 2).
In a large population of Norwegian women, the rate
of stress incontinence peaked at approximately 60% in
women 40 to 49 years of age; urge incontinence began
to rise in women 50 to 59 years of age and peaked at
roughly 20% in women between 80 and 89 years of age
(4). Reasons for the divergence of estimates include
variations in definitions, sampling methodologies,
response rates, and question formats (5).
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Table 2. Prevalence of urinary incontinence by frequency and gender in older adults, proportion (counts)

Prevalence

F/M
Study Age Frequency Women Men Ratio
Thomas, 1980 65 + “ever” 25.80% (403/1562) 15.30% (169/1102) 1.7
Rekers, 1992 65-79 “ever” 19.70% (50/254)
Hellstrom, 1990 85 + “ever’ 34.70% (191/551) 18.40% (49/266) 1.9
Milsom, 1993 66 + “ever’ 22.70% (962/4238)
Brockelhurst, 1993 60 + “ever” 16.80% (141/840) 12.80% (90/701) 1.3
Lara, 1994 50 + “ever” 50.70% (71/140)
Sommer, 1990 60-79 “ever” 44.90% (62/138)
Sandvik, 1993 & Saim, 1995 60 + “ever” 31.5%* (NR)
Wetle, 1995 65 + “ever difficulty” 44.40%  (1045/2360) 34.10% (494/1449) 1.3
Nygaard, 1996 65 + “ever difficulty” 55.10% (1116/2025)
Diokno, 1986 60+ 1+ /12 months 37.70% (434/1150) 18.90% (152/805) 2.0
Yarnell, 1979 65 + 1+ /12 months 16.90% (37/219) 10.70% (18/169) 1.6
Yarnell, 1981 65 + 1+ /12 months 49.60% (89/180)
Holst, 1988 65 + 1+/12 months 36.50% (66/181)
Milne, 1972 & Milne, 1971 62 + “current” 41.50% (114/272) 25.10% (54/215) 1.7
Campbell, 1985 80 + “current” 22.10% (64/290) 21.60% (29/134) 1.0
Hunter, 1996 50 + “current” 6.00% (120/2002)
Nakanishi, 1997 65 + “occasionally or 9.70% (82/842) 9.80% (55/563) 1.0
more often”
Brockelhurst, 1993 60 + 1+ /2 months 10.20% (86/840) 5.30% (37/701) 1.9
Diokno, 1986 60 + 1+ / month 21.70% (250/1150) 10.40% (84/805) 2.0
Brown, 1996 65 + 1+ / month 41.30%  (3285/7949)
Thomas, 1980 65 + 2+ / month 11.40% (178/1562) 6.90% (76/1102) 1.7
Brockelhurst, 1993 60 + 2+ / month 10.20% (86/840) 5.30% (37/701) 1.9
Holst, 1988 65 + 2+ / month 21.50% (39/181)
Diokno, 1986 60 + 1+ / week 12.60% (145/1150) 5.50% (44/805) 24
Brockelhurst, 1993 60 + 1+ / week 8.30% (70/840) 3.70% (26/701) 2.2
Hellstrom, 1990 85 + 1+ / week 27.00% (149/551) 15.00% (40/266) 1.8
Rekers, 1992 65-79 1+ / week 6.30% (16/254)
Kok, 1992 60 + 2+ [ week 22.90% (164/715)
Campbell, 1986 80 + 3+ / week 5.10% (15/290) 3.70% (5/134) 1.4
Wetle, 1995 65 + “most or all of 8.80% (208/2360) 5.80% (84/1449) 1.5
the time”
Sommer, 1990 60-79 “often or always” 8.70% (12/138)
Nygaard, 1996 65 + “most or all of 8.30% (168/2025)
the time
Diokno, 1986 60 + 1+ / day 5.20% (60/1150) 1.70% (14/805) 3.1
Hellstrom, 1990 85 + 1+ / day 16.70% (92/551) 10.50% (28/266) 1.5
Kok, 1992 60 + 1+ / day 14.00% (NR)
Brown, 1996 65 + 1+ / day 14.20% (1130/7949)
Nakanishi, 1997 65 + 1+ / day 2.50% (21/842) 2.10% (12/563) 1.2

NR, not reported; F, female; M, male.
*Mean of prevalence by 10-year age groups.

SOURCE: Adapted from Thom D, Variation in estimates of urinary incontinence prevalence in the community: effects of differences in definition,
population characteristics, and study type, Journal of the American Geriatrics Society, 46, 473—4801, Copyright 1998, with permission from the

American Geriatrics Society.
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Figure 1.
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Table 3. Prevalence of difficulty controlling bladder among adult women

Difficulty Controlling Bladder

Refused to Answer

Total Yes No or Don’t Know
Total 23,477,726 8,929,543 (38%) 14,449,905 (62%) 98,278 (0%)
Age at screening
60-64 5,699,785 2,168,863 (38%) 3,530,922 (62%) 0 (0%)
65-69 4,895,878 1,785,380 (36%) 3,110,498 (64%) 0 (0%)
70-74 4,505,164 1,683,804 (37%) 2,818,651 (63%) 2,709 (0%)
75-79 3,453,472 1,515,900 (44%) 1,873,616 (54%) 63,956 (2%)
80-84 2,981,558 989,003 (33%) 1,967,390 (66%) 25,165 (1%)
85+ 1,941,869 786,593 (41%) 1,148,828 (59%) 6,448 (0%)
Race/ethnicity
Non-Hispanic white 18,729,539 7,662,444 (41%) 11,041,930 (59%) 25,165 (0%)
Non-Hispanic black 1,941,269 386,480 (20%) 1,554,789 (80%) 0 (0%)
Mexican American 649,003 230,567 (36%) 409,279 (63%) 9,157 (1%)
Other Hispanic 1,576,419 468,823 (30%) 1,107,596 (70%) 0 (0%)
Other race 581,496 181,229 (31%) 336,311 (58%) 63,956 (11%)
Education
Less than high school 8,374,762 2,692,649 (32%) 5,682,113 (68%) 0 (0%)
High school 7,692,149 3,484,970 (45%) 4,207,179 (55%) 0 (0%)
High school+ 7,212,158 2,725,611 (38%) 4,461,382 (62%) 25,165 (0%)
Refused 103,678 26,313 (25%) 13,409 (13%) 63,956 (62%)
Don’t know 87,647 0 (0%) 85,822 (98%) 1,825 (2%)
Missing 7,332 0 (0%) 0 (0%) 7,332 (100%)
Poverty income ratio®
PIR=0 111,440 31,876 (29%) 79,564 (71%) 0 (0%)
PIR<1 3,145,548 1,116,508 (35%) 2,026,331 (64%) 2,709 (0%)
1.00<=PIR<=1.84 5,520,548 2,193,641 (40%) 3,326,907 (60%) 0 (0%)
PIR>1.84 9,649,331 3,538,606 (37%) 6,085,560 (63%) 25,165 (0%)
Refused 2,090,410 759,112 (36%) 1,331,298 (64%) 0 (0%)
Don’t know 1,560,474 741,618 (48%) 817,031 (52%) 1,825 (0%)
Missing 1,399,975 548,182 (39%) 783,214 (56%) 68,579 (5%)

aSee glossary for definition of poverty income ratio.

The data in this table are based on question KIQ.040: “ In the past 12 months, have you had difficulty controlling your bladder, including
leaking small amounts of urine when you cough or sneeze?” (Do not include bladder control difficulties during pregnancy or recovery
from childbirth.)

SOURCE: National Health and Nutrition Examination Survey, 1999-2000.
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Figure 3a. Difficulty controlling bladder among female responders.
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Figure 3b. Frequency of bladder control problems among female responders who answered “yes” to difficulty controlling

bladder.

SOURCE:

National Health and Nutrition Examination Survey, 1999-2001.

Consistent with the Norwegian study, the
National Health and Nutrition Examination Survey
(NHANES) asked a national sample of community-
dwelling adults, “In the past 12 months, have you
had difficulty controlling your bladder, including
leaking small amounts of urine when you cough or
sneeze (exclusive of pregnancy or recovery from
childbirth)?” NHANES found the overall prevalence
of urinary incontinence in women, as defined in this
question, to be 38% in 1999-2000 (Table 3). When
broken down by frequency of episodes, 13.7% of all
women in NHANES reported daily incontinence, and
an additional 10.3% reported weekly incontinence
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(Table 4). Prevalence was higher in non-Hispanic
whites (41%) than in non-Hispanic blacks (20%) or
Mexican Americans (36%). The prevalence of daily
incontinence increased with age, ranging from 12.2%
in all women 60 to 64 years of age to 20.9% in those
85 years of age and over (Figure 3). Women with less
than a high school education reported incontinence
less often than did those with at least a high school
education.

Other large population-based studies have
also reported higher rates of urinary incontinence
among non-Hispanic whites than in other ethnic or
racial groups. In a large cohort of 50- to 69- year-



Table 5. Racial differences in urodynamic diagnoses and
measures

African
American Caucasian
(n=183) (n=132) P-value

Diagnosis
GSI (%) 41 (22) 60 (46) 0.001
Detrusor instability (%) 54 (30) 17 (13) 0.001
Mixed incontinence (%) 29 (16) 14 (1) 0.244
Other (%) 59 (32) 41 (31) 0.902
Measures (mean + SE)
Full volume (mL) 279+ 11 326 + 14 0.009
MCC (mL) 458 + 14 536 £ 17 0.001
MUCP (cm H,0) 68+3 55+3 0.001
MUCP <20 cm H,0 (%) 15 (8) 30 (23) 0.001
GSI, genuine stress incontinence; full volume, volume noted at full-
ness during filling cystometry; MCC, maximum cystometric capacity;
MUCP, maximum urethral closure pressure. Racial comparison of
diagnoses by chi? or Fisher exact test.
Racial comparison of measures by student t test.
SOURCE: Reprinted from American Journal of Obstetrics and
Gynecology, 185, Graham CA, Mallet VT, Race as a predictor of
urinary incontinence and pelvic organ prolapse, 116—-120, Copyright
2001, with permission from Elsevier.

old women enrolled in the Health and Retirement
Survey, non-Hispanic blacks and Hispanics were
both 60% less likely to have severe incontinence
than were non-Hispanic whites, after adjusting for
various comorbidities (6). Similarly, baseline data
from the Heart and Estrogen/Progestin Replacement
Study showed that non-Hispanic whites were 2.8
times more likely to have weekly stress incontinence
than were non-Hispanic blacks, after adjusting for
relevant factors (7). This epidemiologic trend appears
consistent with laboratory findings as well. Graham
and colleagues noted that among women presenting
for incontinence treatment, stress incontinence was
diagnosed more frequently in Caucasian women, and
detrusor overactivity was seen more often in African
American women (8). These diagnoses were also
consistent with the study’s finding that Caucasian
women had lower urethral closure pressures than did
African American women, while African American
women had a lower bladder capacity than Caucasian
women (Table 5). A recent analysis of data from
the Study of Women’s Health Across the Nation
(SWAN), which included 3,302 women 42 to 52 years
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of age provided a closer look at nuances related to
race/ethnicity and urinary incontinence (9). African
American women with leiomyomata had a 1.81-fold
higher risk of urinary incontinence than did Caucasian
women, while African American women without
fibroids had a decreased risk of urinary incontinence
(OR 0.31). Hispanic and Japanese women had a
lower risk than did Caucasian women (OR 0.44 and
0.58, respectively). In Chinese women, the risk of
incontinence was modified by educational status; the
OR of those with less than a college education was
0.35 relative to that of Caucasian women, and 2.53 for
those with at least a college education.

Data from the Veterans Health Affairs (VA)
were used to estimate the utilization of outpatient
care for urinary incontinence among female veterans
accessing VA health services. Of all women who
received outpatient care in the VA system, urinary
incontinence as a percentage of any diagnosis was
2.7% in 1999, 3.6% in 2000, and 3.8% in 2001 (Table
6). These proportions are substantially lower than
the rates of daily incontinence reported in population-
based surveys, suggesting that the majority of women
with incontinence do not seek medical care for it. As
expected, the prevalence of medically recognized
urinary incontinence increased with age, with the
most marked increase occurring between the 25- to 34-
year-olds and the 45- to 54- year-olds. Incontinence
was more than twice as common among non-
Hispanic whites as it was among African Americans
and approximately 50% more common among non-
Hispanic whites than among Hispanics. Incontinence
was most common in the Western region of the United
States and least common in the Eastern region, except
in 2001, although these differences were not adjusted
for differences in age or race/ethnicity.

Less is known about incontinence incidence,
remission, and natural history. In prospective cohort
studies using a survey design, 10% to 20% of women
report remission or recurrence of incontinence over
a 1- to 2-year-period (10). Whether this reflects the
natural history of incontinence, active intervention,
or decreased physical activity (relevant to stress
incontinence) is not clear.
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Table 6. Frequency of urinary incontinence?

listed as any diagnosis in female VA patients seeking outpatient care, count®,

rate°
1999 2000 2001
Count Rate Count Rate Count Rate
Total 3,780 2,679 5,426 3,597 6,196 3,757
Age
18-24 23 387 20 348 22 378
25_34 213 796 223 839 237 888
35-44 777 1,882 1,020 2,449 1,052 2,489
45-54 968 3,262 1,531 4,374 1,817 4,440
55-64 469 4,194 697 5,506 827 5,600
65-74 401 4,405 543 5,858 637 5,744
75-84 849 5412 1,261 6,927 1,440 6,828
85+ 80 5,416 131 7,503 164 7,257
Race/ethnicity
White 2,378 4,212 3,343 5,496 3,665 5,565
Black 406 2,152 511 2,491 562 2,518
Hispanic 83 3,257 102 3,608 117 3,767
Other 31 4,010 42 4,953 45 4,950
Unknown 882 1412 1,428 2,169 1,807 2,485
Region
Midwest 715 2574 1,084 3,713 1,169 3,808
Northeast 672 2,338 862 2,842 1,036 3,162
South 1,354 2,584 2,083 3,682 2,294 3,606
West 1,039 3,228 1,397 4,020 1,697 3,162
Insurance status
No insurance/self-pay 2,186 2,204 2,978 2,902 3,345 3,084
Medicare/Medicare supplemental 849 5,425 1,467 7,347 1,715 6,819
Medicaid 8 2,614 14 3,070 20 3,697
Private insurance/HMO/PPO 662 2,806 875 3,490 998 3,675
Other insurance 69 3,064 89 3,427 112 3,512
Unknown 6 4,196 3 2,239 6 1,435

HMO, health maintenance organization; PPO, preferred provider organization.
aRepresents diagnosis codes for female urinary incontinence (including stress incontinence and fistulae).

®The term count is used to be consistent with other UDA tables; however, the VA tables represent the population of VA users and thus

are not weighted to represent national population estimates.

°Rate is defined as the number of unique patients with each condition divided by the base population in the same fiscal year x 100,000
to calculate the rate per 100,000 unique outpatients.

NOTE: Race/ethnicity data from clinical observation only, not self-report; note large number of unknown values.
SOURCE: Outpatient Clinic File (OPC), VA Austin Automation Center, 1999-2001.
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RISK FACTORS

Most data on risk factors for urinary incontinence
come from clinical trials or cross-sectional studies
using survey designs. Some risk factors have been
more rigorously studied than others. Hence, the
available information has limited generalizability
and causality cannot be inferred from it. Bearing
these limitations in mind, the literature does suggest
that age, pregnancy, childbirth, obesity, functional
impairment, and cognitive impairment are associated
with increased rates of incontinence or incontinence
severity. Some factors pertain more to certain age
groups than to others. For example, in older women,
childbirth disappears as a significant risk factor,
possibly due to increased comorbidities and other
intervening factors, such as diabetes, stroke, and spinal
cord injury. Other factors about which less is known
or findings are contradictory include hysterectomy,

Urinary Incontinence in Women

constipation, occupational stressors, smoking, and
genetics.

TREATMENT

Fewer than half of the women with urinary
incontinence report seeking medical care (11). Johnson
and colleagues (12) found that the incontinent people
most likely to contact a medical doctor are those who
use pads, those who have large volume accidents,
those who have impairment in activities of daily
living; also, men are more likely to seek medical care
than women are (Table 7). Many incontinent people
practice behavioral modifications such as limiting
trips, fluids, and routine activities. These restrictions
are particularly striking in women with concomitant
fecal incontinence (Table 8).

Most treatment for urge incontinence is
nonsurgical. Common therapeutic modalities include
pharmacologictreatment, physiotherapy, biofeedback,

Sling 40% ™
Transvaginal needle suspension 27% 1 71%
Open retropubic suspension 21%
P P p 25% B 1999 (n=473)
Laparoscopic retropubic suspension 1995 (n=484)
Periuretheral collagen injection
Anterior colporrhaphy
Other
Don't know/refused
I T T T 1
0% 20% 40% 60% 80% 100%
Figure 4. Most common surgical treatments in women with stress urinary incontinence associated with hypermobility, as
indicated by practitioners treating females with urinary incontinence.
*Significantly lower than 1995 (p < 0.05)
**Significantly higher than any other treatment and 1995 (p < 0.05)
SOURCE: Adapted from O’Leary MP, Gee WF, Holtgrewe HL, Blute ML, Cooper TP, Miles BJ, Nellans RE, Thomas R, Painter MR, Meyer JJ, Naslund

MJ, Gormley EA, Blizzard R, Fenninger RB, 1999 American Urological Association Gallup Survey: changes in physician practice patterns, treatment of
incontinence and bladder cancer, and impact of managed care, Journal of Urology, 164, 1,311-1,316, Copyright 2000, with permission from Lippincott

Williams & Wilkins.
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Table 7. Relationship between disposable pad use and contacting an MD among subjects reporting urinary incontinence

Factor

Contacting MD

Bivariate Odds Ratio (95% ClI)

Multivariate Odds Ratio (95% CI)

Disposable Pad Usage
Non-user
User
Gender
Female
Male
Age group
70-79
80-89
90+
Severity of urinary incontinence
Mild-Mod

1.0
2.81 (2.05-3.85)

1.0
1.73 (1.28-2.36)

1.0
1.12 (0.84-3.28)
1.50 (1.00-2.24)

1.0

1.0
3.02 (1.87-4.87)

1.0
2.51 (1.58-4.01)

1.0
1.12 (0.71-1.78)
0.83 (0.46-1.51)

Severe 2.77 (2.00-3.86) NS
How often have difficulty holding

Less than 1/wk 1.0

More than 1/wk 1.60 (1.42-1.81) NS
Ever leak/lose urine with cough/laugh

No 1.0

Yes 1.05 (0.76-1.44) NS
How often lose urine completely

Never 1.0 1.0

Sometimes 1.99 (1.42-2.80) 1.90 (1.18-3.07)

Often 3.53 (2.01-6.19) 2.45 (1.00-6.00)
Mobility ADL

No impairment 1.0

Impairment 3.48 (2.28-5.29) NS
Instrumental ADL

Not impaired 1.0 1.0

Impairment 3.07 (2.08-4.54) 3.22 (1.83-5.68)
Basic ADL

Not impaired 1.0 1.0

Impairment 1.48 (1.00-2.18) 0.38 (0.19-0.78)
Bowel incontinence

None 1.0

Weekly 2.77 (2.00-3.86) NS

NS, not significant; ADL, activity of daily living.

95% confidence intervals for age and gender may include 1.0 for odds ratio. In the case of bivariate analysis, the criterion was to

include variables significant at a. = 0.10.

For multivariate analysis, age and gender variables were forced into all final models because they were the stratification variables of

the sample.

SOURCE: Reprinted from Johnson TM, Kincade JE, Bernard SL, Busby-Whitehead J, DeFriese GH, Self-care practices used by older
men and women to manage urinary incontinence: Results from the national follow-up survey on self-care and aging, Journal of the
American Geriatrics Society, 48, 894—902, Copyright 2000, with permission from the American Geriatrics Society.
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Table 9. Age-specific incidence? (annual procedure rate) of
surgically managed prolapse and incontinence per 1000
woman-years
Age Population All POP
Group of Women Cases Only Ul Only POP + Ul
(y) atRisk (n=384) (n=152) (n=138) (n=282)

20-29 23,770 0.08 0.04 0.04

30-39 30,358 0.96 0.30 0.43 0.23
40-49 35,828 2.68 0.87 1.23 0.59
50-59 24,242 3.30 1.24 1.24 0.83
60-69 16,231 5.24 2.28 1.60 1.36
70-79 12,236 6.62 3.43 1.72 1.47
>80 6,889 1.60 0.73 0.44 0.44

Total 149,554 2.63
POP, pelvic organ prolapse; Ul, urinary incontinence.
2Includes primary and repeat procedures.
SOURCE: Reprinted with permission from the American College of

Obstetricians and Gynecologists (Obstetrics and Gynecology, 1997,
89, 501-506).

bladder retraining, and electrical stimulation. For
women with intractable, severe urge incontinence,
direct neuromodulation of the sacral spinal cord is
an increasingly popular option. Surgical therapy
designed to increase bladder capacity and decrease
contractility is rarely used.

In contrast, surgery is a mainstay of therapy for
stress urinary incontinence. Surgeries performed
frequently for stress incontinence in the past—anterior
colporrhaphies and needle suspension procedures—
have more recently been supplanted by retropubic
urethropexies, pubovaginal slings (using various
types of sling materials), and collagen injections.
Based on available evidence that the long-term (3 to
5 years) success rate of anterior colporrhaphy and
needle suspension procedures is significantly lower
than that of the other two procedures, the Agency for
Healthcare Research and Quality (AHRQ), (13) and
the American Urological Association (14) have both
taken the position that retropubic urethropexies and
pubovaginal slings are the procedures of choice for
stress incontinence. This trend is seen clearly in a
study describing the trends in surgical management
by American urologists between 1995 and 1999 (15)
(Figure 4).

Nonsurgical therapies are also prominent in the
treatment of women with stress urinary incontinence.
The primary modality used is pelvic muscle
rehabilitation (“Kegel exercises”).  Vaginal and
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urethral devices, bladder training, and biofeedback
are also frequently used. In the near future, new
pharmacologic agents will be available as well.

While nonsurgical therapies for urge and stress
urinary incontinence render only a minority of
women completely dry, more than half of the women
who participate in trials that assess such therapies
report at least a 50% improvement in incontinence
episodes. There is Level 1 evidence to support the use
of pelvic muscle rehabilitation, bladder training, and
anticholinergic therapy in women with some types
of urinary incontinence. However, the literature on
large, well-designed trials that are generalizable to the
population seeking care is limited. Data are lacking
on the long-term follow-up of nonsurgical treatment.

TRENDS IN HEALTHCARE RESOURCE
UTILIZATION

Inpatient Care
Surgical Treatment

Surgical treatment for urinary incontinence can
be more easily tracked in existing databases than can
non-surgical management. Surgical therapy accounts
for a considerable proportion of the cost related to
incontinence.  Although only a small fraction of
all women with urinary incontinence seek surgical
intervention, the number of women treated with
surgery is substantial. Using a large managed-care
database, Olsen and colleagues (1997) reported an
11.1% lifetime risk of undergoing a single operation for
urinary incontinence or pelvic organ prolapse by age
80 (Table 9) (16). Using data from the 1998 National
Hospital Discharge Survey and the 1998 National
Census, Waetjen and colleagues (2003) calculated that
approximately 135,000 women in the United States
had inpatient surgery for stress urinary incontinence
in 1998 (17).

Data from the Healthcare Cost and Utilization
Project (HCUP) indicate that the annual rate of
hospitalizations for a primary diagnosis of urinary
incontinence remained stable at 51 to 54 per 100,000
between 1994 and 1998, then dropped to 44 per
100,000 in 2000 (Table 10). It is unclear whether this
drop reflects an actual trend, potentially attributable
to newer ambulatory surgical techniques. The annual
rate of hospitalizations was higher for women 45 to 84
years of age, peaking in the 65 to 74 age group at 108
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Table 10. Inpatient hospital stays? by adult females with urinary incontinence listed as primary diagnosis, count, rate® (95% Cl)

1994 1996 1998 2000
Count Rate Count Rate Count Rate Count Rate
Totale 49,338 51 (48-54) 54,527 54 (51-58) 53,226 52 (48-56) 46,470 44 (41-47)

Age

18-24 211 1.7 (1.1-2.3) * * * * * *

25-34 2,312 11 (10-13) 2,112 10 (8.9-12) 2,176 1(10-12) 1,770 9.2 (8.0-10)

35-44 8,828 43 (39-47) 9,442 43 (40-47) 9,104 41 (37-44) 8,480 37 (34-41)

45-54 12,880 88 (81-94) 15,481 95 (89-102) 14,589 84 (77-90) 12,365 66 (61-71)

55-64 10,187 96 (88-104) 10,952 100 (92-107) 11,975 103 (95-112) 10,213 83 (76-90)

65-74 10,665 108 (99-117) 11,328 113 (104-121) 10,419 105 (97-114) 8,735 90 (81-98)

75-84 3,908 67 (60-73) 4,585 72 (64-79) 4,322 64 (58-70) 4,360 63 (56-71)

85+ 347 18 (14-23) 518 27 (19-34) 486 25 (20-31) 444 1(16-26)
Race/ethnicity

White 34,245 47 (44-50) 37,576 50 (47-53) 35,716 47 (44-51) 30,434 40 (37-43)

Black 1,266 11 (8.4-14) 1,426 12 (9-14) 1,483 12 (9.4-14) 1,119 8.7 (7.3-10)

Asian/Pacific Islander 260 9.5(6.6-12) 220 6.5(4.4-8.5) 307  8.1(5.5-11) 276 6.8 (4.7-9.0)

Hispanic 1,965 24 (20-28) 2,510 28 (22-34) 2,262 23 (19-27) 2,869 27 (23-31)
Region

Midwest 12,123 53 (46-59) 11,916 1 (45-57) 11,999 0 (44-57) 10,420 44 (37-50)

Northeast 6,809 34 (29-38) 8,839 4 (38-50) 8,380 1 (34-49) 8,051 39 (32-46)

South 18,024 55 (49-61) 22,237 2 (56-69) 21,300 9 (52-65) 17,741 48 (43-53)

West 12,381 61 (53—-69) 11,535 5 (47-62) 11,547 3 (45-60) 10,258 44 (37-51)
MSA

Rural 8,272 34 (29-40) 9,356 41 (36-47) 9,961 43 (37-50) 7,307 32 (27-37)

Urban 40,810 57 (53-61) 44,881 58 (54-62) 42,906 54 (50-58) 39,095 48 (44-52)
Discharge Status

Routine 46,483 48 (45-51) 51,370 51 (48-55) 50,372 49 (46-53) 44518 42 (39-46)

Short-term * * * * * * * *

Skilled nursing facility 255 0.3(0.2-0.4) 294 0.3(0.2-0.4)

Intermediate care * * * *

Other facility * * * * 579 0.6 (0.4-0.7) 347 0.3(0.2-0.4)

Home healthcare 2,202 2.3 (1.9-2.6) 2,571 2.6 (2.2-3.0) 2,184 2.1(1.8-2.5) 1,518 1.4 (1.2-1.7)

Against medical advice

Died

*

*

* *

* *

.. data not available.

*Figure does not meet standard of reliability or precision.

MSA, metropolitan statistical area.

aExcludes hospitalizations associated with a primary gynecological diagnosis (e.g., pelvic organ prolapse).
Rate per 100,000 based on 1994, 1996, 1998, 2000 population estimates from Current Population Survey (CPS), CPS Utilities, Unicon Research
Corporation, for relevant demographic categories of US female adult civilian non-institutionalized population.
°Counts may not add to totals because of rounding.
“Persons of other races, missing or unavailable race and ethnicity, and missing MSA are included in the totals.
NOTE: Counts may not sum to totals due to rounding.

SOURCE: Healthcare Cost and Utilization Project Nationwide Inpatient Sample, 1994, 1996, 1998, 2000.
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Table 11. Inpatient stays by female Medicare beneficiaries with urinary incontinence listed as primary diagnosis, count?, rate®

(95% CI)
1992 1995 1998
Count Rate Count Rate Count Rate
Total® 16,160 82 (80-83) 19,840 98 (97-100) 17,700 93 (92-94)
Total < 65 1,240 52 (49-55) 2,520 94 (90-97) 2,520 91 (87-94)
Total 65+ 14,920 86 (84-87) 17,320 99 (98-100) 15,180 93 (92-95)
Age
65-74 9,780 106 (104—-109) 11,300 126 (123-128) 9,320 118 (116-120)
75-84 4,380 74 (72-76) 5,220 87 (85-90) 5,100 87 (85-90)
85-94 760 37 (34-39) 740 33 (31-36) 700 31 (29-34)
95+ 0 0 60 21 (16-26) 60 19 (15-24)
Race/ethnicity
White 14,820 88 (87-90) 18,520 107 (105-108) 16,540 102 (101-104)
Black 460 27 (25-30) 640 35 (32-38) 600 34 (31-37)
Asian 20 21 (12-31) 120 68 (56-80)
Hispanic 160 80 (67-92) 260 71 (62-79)
N. American Native 20 124 (68-179) 40 153 (107-199)
Region
Midwest 4,940 98 (96-101) 5,200 101 (98-104) 4,780 97 (94-100)
Northeast 2,020 45 (43-47) 2,640 59 (57-61) 2,340 60 (57-62)
South 5,840 84 (81-86) 7,880 109 (107-111) 7,540 107 (105-110)
West 3,300 116 (112-120) 3,880 136 (131-140) 2,980 110 (106-114)

... data not available.

aUnweighted counts multiplied by 20 to arrive at values in the table.

®Rate per 100,000 Medicare beneficiaries in the same demographic stratum.
°Persons of other races, unknown race and ethnicity, and other region are included in the totals.

NOTE: Counts less than 600 should be interpreted with caution.

SOURCE: Centers for Medicare and Medicaid Services, MedPAR and 5% Carrier File, 1992, 1995, 1998.

per 100,000 (Figure 5). Hospitalizations were most
common in women residing in the South and West
and least common in women living in the Northeast.
Women living in urban areas had a higher rate of
hospitalizations than did those in rural areas. Most
of the hospitalizations for urinary incontinence were
probably for surgical treatments.

The number of hospitalizations in Table 10
represents roughly one-half of the number of
incontinence procedures reported by Waetjen, et. al.
This is most likely due to the fact that Waetjen included
inpatient stays in which the primary diagnosis was
gynecological (such as pelvis organ prolapse) and
in whom an incontinence procedure was done in
concert with other procedures to repair the primary
gynecological problem. Future analyses will address
this issue.
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Similar trends for older women were found in
Medicare (Table 11) and HCUP (Table 10). The rate
of inpatient stays for urinary incontinence for older
women enrolled in Medicare (those 65+) ranged from
86 to 99 per 100,000 annually, with women between
65 and 74 more likely than the other age groups to
be hospitalized. = Geographic and racial/ethnic
distributions were similar to those found in HCUP
and significant differences among racial/ethnic
groups were also noted.

Among women with commercial health
insurance, the rate of inpatient hospitalizations for
incontinence procedures (primary or any procedure)
ranged from 123 per 100,000 women in 1994 to 114 per
100,000 in 2000 (Table 12). Most of these procedures
were performed in conjunction with other surgical
procedures and are thus listed as any procedure.
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Rate per 100,000

Figure 5.

SOURCE:
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Inpatient hospital stays by females with urinary incontinence listed as primary diagnosis, by age and year.
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*Figure does not meet standard for reliability or precision.

Healthcare Cost and Utilization Project, 1994, 1996, 1998, 2000.

Table 12. Inpatient procedures for females with urinary incontinence having commercial health insurance, count?, rate®

1994 1996 1998 2000
Count Rate Count Rate Count Rate Count Rate
As Primary Procedure
Total 230 59 307 53 355 40 334 33
Age
18-24 0 * 2 * 0 * 0 *
25-34 18 * 16 * 14 * 25 *
35-44 62 54 66 39 100 39 77 27
45-54 97 120 134 106 136 66 116 47
55-64 42 112 79 138 94 95 96 79
65-74 9 * 9 * 10 * 18 *
75-84 1 * 1 * 1 * 2 *
85+ 1 * 0 * 0 * 0 *
As Any Procedure
Total 483 123 749 130 1,034 115 1,167 114
Age

18-24 0 * 3 * 2 * 0 *
25-34 38 38 48 34 72 35 74 33
35-44 170 147 253 151 319 125 348 124
45-54 187 232 301 238 407 197 443 180
55-64 72 191 123 214 203 205 249 204
65-74 14 * 18 * 26 * 49 264
75-84 1 * 3 * 5 * 3 *
85+ 1 * 0 * 0 * 1 *

*Figure does not meet standard for reliability or precision.
aCounts less than 30 should be interpreted with caution.

®Rate per 100,000 based on member months of enrollment in calendar years for females in the same demographic stratum.
SOURCE: Center for Health Care Policy and Evaluation, 1994, 1996, 1998, 2000.
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Table 13. Trends in mean inpatient length of stay (days)
for adult females hospitalized with urinary incontinence
listed as primary diagnosis

Length of Stay

1994 1996 1998 2000

Total 3.1 2.6 24 2.1
Age
18-24 27 * * *
25-34 29 2.5 22 2.1
35-44 3.0 2.4 23 2.1
45-54 3.1 2.5 23 2.1
55-64 3.0 25 23 2.1
65-74 3.3 2.7 25 2.1
75-84 3.7 2.9 2.7 2.7
85+ 3.9 3.5 27 29
Race/ethnicity
White 3.2 2.6 23 2.1
Black 3.2 2.7 25 23
Asian/Pacific Islander 2.7 2.7 2.1 2.2
Hispanic 3.1 2.6 2.5 2.4
Other 3.3 2.5 2.5 2.1
Region
Midwest 3.1 2.6 24 2.1
Northeast 3.7 2.8 23 2.0
South 3.2 2.6 24 22
West 27 23 24 22
MSA
Rural 3.4 2.6 2.3 2.4
Urban 3.1 2.5 24 2.1
Discharge status
Routine 3.1 25 2.3 2.1
Short-term * * * *
Skilled nursing facility 5.0 4.5
Immediate care * *
Other facility * * 54 6.6
Home healthcare 3.9 3.3 3.0 2.8
Against medical advice * * * *
Died * * * *

....data not available.

*Figure does not meet standard for reliability or precision.
MSA, metropolitan statistical area.

SOURCE: Healthcare Cost and Utilization Project Nationwide
Inpatient Sample, 1994, 1996, 1998, 2000.
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Hospitalizations for incontinence surgeries as primary
procedures ranged from 59 per 100,000 women in 1994
to 33 per 100,000 in 2000. These data suggest a trend
toward decreasing numbers of inpatient surgeries for
incontinence; if this trend is substantiated in future
years, it may reflect either the increased emphasis on
nonsurgical treatment for urinary incontinence that
followed the dissemination of the AHRQ guidelines
or increased utilization of ambulatory incontinence
surgeries.

Consistent with decreasing lengths of inpatient
stay for other conditions during the past decade,
length of stay for women with urinary incontinence as
their primary discharge diagnosis decreased steadily,
from 3.1 days in 1994 to 2.1 days in 2000 (Table 13).
Women in the oldest age groups were hospitalized
longer than were those younger than 75. For example,
in 2000, length of stay remained stable at 2.1 days in
women between 18 and 74 years of age, and varied
from 2.7 to 2.9 days in women older than 75. Length
of stay was similar across racial/ethnic groups and
regions of the country.

Surgical Procedures

In 1998, the most commonly performed
surgical procedures for female urinary incontinence
were collagen injections, pubovaginal slings, and
anterior urethropexies (Table 14). Because anterior
colporrhaphies may be performed for either urinary
incontinence (a condition for which they are not a
currently recommended treatment) or anterior pelvic
organ prolapse (cystocele), rates for this procedure
are not described. A striking decrease was seen in
both Raz and Peyrera needle suspension procedures
between 1992 and 1998: Raz procedures decreased
from 4,364 per 100,000 women in 1992 to 1,564 per
100,000 in 1998, while Peyrera procedures were done
too infrequently by 1998 to be detected in the data.
Concomitantly, pubovaginal slings increased from
621 per 100,000 women in 1995 to 2,776 per 100,000
in 1998. The number of women undergoing anterior
urethropexy decreased, though less dramatically,
from 3,941 per 100,000 women in 1992 to 2,364 per
100,000 in 1998.

Despite an increase in cesarean deliveries and
complex laparoscopic pelvic surgeries (two major
sources of urogenital fistulae) during the time frame
studied, national hospitalization data showed no
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Table 14. Surgical procedures used to treat urinary incontinence among female adult Medicare beneficiaries, count?, rate®

1992 1995 1998
Count Rate Count Rate Count Rate

Total 18,820 10,475 32,880 13,096 36,400 11,033
Anterior urethropexy, (e.g., MMK) 7,080 3,941 8,180 3,258 7,800 2,364
Ambulatory surgery center 160 89 360 143 580 176
Inpatient 6,720 3,740 7,740 3,082 7,200 2,182
Hospital outpatient 60 33 0 0 0 0
Physician office 140 78 80 32 20 6
Raz-type suspension 7,840 4,364 10,540 4,198 5,160 1,564
Ambulatory surgery center 360 200 600 239 720 218
Inpatient 7,400 4,119 9,780 3,895 4,400 1,333
Hospital outpatient 20 11 0 0 0 0
Physician office 60 33 160 64 40 12
Laparoscopic repair 0 0 0 0 0 0
Ambulatory surgery center 0 0 0 0 0 0
Inpatient 0 0 0 0 0 0
Hospital outpatient 0 0 0 0 0 0
Physician office 0 0 0 0 0 0
Collagen injection 0 0 9,300 3,704 12,040 3,649
Ambulatory surgery center 0 0 7,900 3,146 9,120 2,764
Inpatient 0 0 220 88 140 42
Hospital outpatient 0 0 300 119 360 109
Physician office 0 0 880 350 2,420 733
Hysterectomy with colpo-urethropexy 1,920 1,069 2,220 884 1,480 449
Ambulatory surgery center 0 0 0 0 0 0
Inpatient 1,920 1,069 2,220 884 1,480 449
Hospital outpatient 0 0 0 0 0 0
Physician office 0 0 0 0 0 0
Pubovaginal sling 640 356 1,560 621 9,160 2,776
Ambulatory surgery center 80 45 140 56 1,240 376
Inpatient 540 301 1,400 558 7,800 2,364
Hospital outpatient 0 0 0 0 0 0
Physician office 20 1 20 8 120 36
Peyrera procedure 1,280 712 820 327 540 164
Ambulatory surgery center 0 0 20 8 60 18
Inpatient 1,280 712 800 319 480 145
Hospital outpatient 0 0 0 0 0 0
Physician office 0 0 0 0 0 0
Kelly plication 60 33 260 104 220 67
Ambulatory surgery center 0 0 0 0 0 0
Inpatient 60 33 260 104 220 67
Hospital outpatient 0 0 0 0 0 0
Physician office 0 0 0 0 0 0

aUnweighted counts multiplied by 20 to arrive at values in the table.

®Rate per 100,000 female adult Medicare beneficiaries with a diagnosis of urinary incontinence.

NOTE: Confidence intervals could not be calculated because of multiple data sources.

SOURCE: Centers for Medicare and Medicaid Services, 5% Carrier and Outpatient File, 1992, 1995, 1998.
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