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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. For many urologic diseases the etiology
is well understood, and the natural history is fairly
predictable. As is the case with many organ systems,
physician practice patterns for treating both common
and uncommon urologic conditions vary widely and
have evolved substantially during recent years.

Accurate information on the epidemiology and
impact of urologic diseases is critical to the equitable
allocation of scarce resources at the national, state,
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 conjunction with findings from clinical studies
and basic research on biological mechanisms,
an epidemiologic approach offers insights on
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the prevalence, etiology, and impact of urologic
conditions. This information can provide the basis
for planning health care services and intervention
programs (1).

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 government
and non-government 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 health care costs,
access, and quality, as well as trends in the diagnosis
and management of urologic diseases; however, the
information sources remain largely untapped.

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
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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 health care personnel, and
academic researchers.

We began our work by conducting an exhaustive
nationwide search for all 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), health care
financing agencies (e.g., Centers for Medicare and
Medicaid Services), hospital consortia, insurers,
physician groups, state and county medical
associations, physician specialty societies, private
health care 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 (NIDDK), we
selected the datasets most likely to provide useful
information (Appendix A). These included datasets
from the Centers for Medicare and Medicaid Services,
population-based datasets, datasets with information
about health care 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
twelve discrete clinical areas for analysis. Because
resources were limited, we were unable to address
certain less frequent urologic diagnoses. Table 1 lists
the conditions selected for inclusion in the Urologic
Diseases in America project, the first four of which are
covered in this interim compendium.

For each condition, clinical and coding experts
developed a set of codes from the National Center
for Health Statistics’ International Classification of
Diseases, 9 revision (ICD-9), the American Medical
Association’s Current Procedural Terminology (CPT),

Xii

Table 1. Conditions analyzed in Urologic Diseases in

America

Urolithiasis

Benign prostatic hyperplasia and lower urinary tract
symptoms

Urinary incontinence

Female
Male
Pediatric
Urinary tract infection
Female
Male
Pediatric
Sexually transmitted diseases
Pre-natal hydronephrosis
Vesicoureteral reflux
Posterior urethral valves
Ureterocele
Ureteropelvic junction obstruction
Male reproductive health
Erectile dysfunction
Peyronie’s Disease
Infertility
Undescended testis
Urethral diseases
Hypospadias
Stricture
Interstitial cystitis and chronic prostatitis
Prostate cancer
Bladder cancer
Kidney cancer
Testis cancer

and the Healthcare Common Procedure Coding
System (HCPCS) to define relevant diagnoses,
diagnostic procedures, and therapeutic interventions.
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.  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 a writing
committee of academic physicians with experience
in health services research and detailed clinical
knowledge of our first four conditions. At this
meeting, we also shared with them detailed literature
reviews that included all pertinent population-
based epidemiologic 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, we asked the writing committee
members to provide insight, elaboration, and
interpretation — to draw qualitative meaning — on
the quantitative findings. The essays they submitted
on each clinical topic were subjected to three rounds
of formal peer review, which was overseen by an
External Consultation and Advisory Committee
(ECAC). The ECAC included representation from the
fields of academic urology, gynecology, nephrology,
internal medicine, as well as experts in claims analysis,
Medicare data, epidemiology, and health services
research. The ECAC met several times to provide
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guidance and feedback on the selection of databases
and analyses, generation of data tables, interaction
with the chapter authors, and the development of
the chapters themselves. After the review process
was complete, the ECAC and NIDDK carried out an
additional review to ensure accuracy and readability.
The resulting chapters on the first four conditions fill
this interim compendium. The final compendium,
which will be available in 2006, will include all twelve
conditions.

Although the chapter authors have worked
hard to identify and summarize principal findings
for the first four urologic conditions, 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 for the most recent years of
data analyzed for the interim compendium.

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

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

Visits to Office-Based Physicians' and Visits to
Hospital Outpatient Clinics? Emergency Hospital Total Expenditures
Primary Diagnosis Any Diagnosis Rooms? Stays (in millions of $)™*
Urolithiasis 1,996,907 2,682,290 614,647 177,496 $2,067.4
Benign prostatic hyperplasia 4,418,425 7,797,781 117,413 105,185 $1,099.5
Urinary incontinence
Female adult 1,159,877 2,130,929 * 46,470 $452.8
Male adult * * * 1,332 $10.3
Urinary tract infection
Female adult 6,860,160 8,966,738 1,311,359 245,879 $2,474.0
Male adult 1,409,963 2,049,232 424,705 121,367 $1,027.9

*Counts too low to produce reliable estimate.

2Physician office visits only; counts not available for hospital outpatient clinics.

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. Expenditures for Medicare beneficiaries with urologic diseases in 1998.

Medical Expenditures (in millions of $)

Inpatient Outpatient ER Total
Urolithiasis $518.9 $296.1 $19.4 $834.4
Benign prostatic hyperplasia $315.0 $441.2 $19.8 $776.0
Urinary incontinence
Female adult $110.1 $123.7 $0.6 $234.4
Male adult $11.3 $27.1 $0.6 $39.0
Urinary tract infection
Female adult $687.6 $210.5 $58.4 $956.5
Male adult $376.4 $81.4 $22.4 $480.2

SOURCE: Centers for Medicare and Medicaid Services.

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 that the NIDDK will undertake
at the dawn of the new millennium. Documenting
trends in epidemiology, practice patterns, resource
utilization, and costs for urologic disease has broad
implications for quality of health care, 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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Urolithaisis

INTRODUCTION

It has been estimated that up to 10% of males and
5% of females in the United States will form a kidney
stone (i.e., experience urolithiasis) at some time during
their lives (1, 2). These figures would be slightly
higher if stones that form in other parts of the urinary
tract were included. While rarely fatal, urolithiasis
causes substantial morbidity. In addition to the pain
and suffering of an acute stone event, treatment
incurs substantial costs, and additional costs result
from time lost from work, as many individuals are
affected during their working years.

DEFINITION AND DIAGNOSIS

Urolithiasis ~ denotes  stones  originating
anywhere in the urinary tract, including the kidneys
and bladder. However, the pathophysiologic bases
for the formation of kidney and bladder stones are
entirely different. Kidney stones form as a result of
physicochemical or genetic derangements leading
to supersaturation of the urine with stone-forming
salts or, less commonly, from recurrent urinary tract
infection with urease-producing bacteria. Stasis in the
upper urinary tract due to local anatomic anomalies
may also promote or enhance stone formation in
susceptible individuals. In contrast, bladder stones
form almost exclusively as a result of urinary stasis
and/or recurrent infection due to bladder outlet
obstruction or neurogenic bladder. The patient
populations at risk for different locations of stones are
disparate, with kidney stones occurring most often
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in otherwise healthy individuals and bladder stones
occurring in those with neurologic and/or anatomic
abnormalities. For the purposes of this chapter, we
have tried to distinguish upper urinary tract stones
(kidney and ureteral stones) from lower urinary tract
stones (bladder stones), although in some cases the
data for the two sites are combined. Table 1 presents
diagnosis codes associated with urolithiasis.

Although obstructing urinary tract stones are
typically associated with symptoms, a definitive
diagnosis of urolithiasis cannot be based on
symptoms alone.  Because of the embryonic
development of the kidneys and genital system, as
well as the close nerve and vascular supply, pain due
to stones may be referred to the gonads or confused
with gastrointestinal pathology such as cholecystitis,
appendicitis, gastric ulcer, or diverticulitis. Likewise,
cystitis and pyelonephritis may mimic acute renal
colic. Musculoskeletal pain, particularly over the
flanks, may also be incorrectly attributed to stone
pain.

A definitive diagnosis of a stone requires
either direct stone retrieval after spontaneous
passage or surgical intervention, or identification by
radiologic imaging. Although an abdominal x-ray
of the kidneys-ureters-bladder (KUB) is simple and
requires no preparation, it can fail to reveal small
or radiolucent stones. Excretory urography, also
known as intravenous pyelography (IVP), is more
sensitive than KUB and provides more anatomic
information, but IVP can still miss small or radiolucent
nonobstructing stones. Ultrasound has the advantage
of avoiding exposure to radiation or contrast and can
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Table 1. Codes used in the diagnosis and management of urolithiasis

Upper Tract

Individuals with one of the following ICD-9 codes:

270.0
274.11
592.0
592.1
592.9

Disturbance of amino-acid transport
Uric acid nephrolithiasis

Calculus of kidney

Calculus of ureter

Urinary calculus, unspecified

Individuals with the following ICD-9 disease code and any one of the following procedure codes, or the procedure code

alone:
271.8
and

Other specified disorders of carbohydrate transport and metabolism

ICD-9 Procedure Code

55.03 Percutaneous nephrostomy without fragmentation

55.04 Percutaneous nephrostomy with fragmentation

55.92 Percutaneous aspiration of kidney (pelvis)

56.0 Transurethral removal of obstruction from ureter and renal pelvis

56.2 Ureterotomy

59.8 Ureteral catheterization

59.95 Ultrasonic fragmentation of urinary stones

98.51 Extracorporeal shockwave lithotripsy (ESWL) of the kidney, ureter and/or bladder

CPT-4 Procedure Codes

50060 Nephrolithotomy; removal of calculus

50065 Nephrolithotomy; secondary surgical operation for calculus

50070 Nephrolithotomy; complicated by congenital kidney abnormality

50075 Nephrolithotomy; removal of large staghorn calculus filling renal pelvis and calyces (includes anatrophic
pyelolithotomy)

50080 Percutaneous nephrostolithotomy or pyelostolithotomy, with or without dilation, endoscopy, lithotripsy, stenting, or
basket extraction; up to 2 cm

50081 Percutaneous nephrostolithotomy or pyelostolithotomy, with or without dilation, endoscopy, lithotripsy, stenting, or
basket extraction; over 2 cm

50125 Pyelotomy; with drainage, pyelostomy

50590 Lithotripsy, extracorporeal shock wave

50610 Ureterolithotomy; upper one-third of ureter

50620 Ureterolithotomy; middle one-third of ureter

50630 Ureterolithotomy; lower one-third of ureter

52320 Cyn

52325 Cystourethroscopy (including ureteral catheterization); with fragmentation of ureteral calculus (e.g., ultrasonic or
electro-hydraulic technique)

52330 Cystourethroscopy (including ureteral catheterization): with manipulation, without removal of ureteral calculus

52351 Cystourethroscopy, with ureteroscopy and/or pyeloscopy; diagnostic (prior to 2001 was 52335)

52352 Cystourethroscopy, with ureteroscopy and/or pyeloscopy; with removal or manipulation of calculus (ureteral
catheterization is included (prior to 2001 was 52336)

52353 Cystourethroscopy, with ureteroscopy and/or pyeloscopy; with lithotripsy (ureteral catheterization is included)

Lower Tract

(prior to 2001 was 52337)

Individuals with one of the following ICD-9 codes:

594.0
594.1
594.2
594.8
594.9

Calculus in diverticulum of bladder

Other calculus in bladder

Calculus in urethra

Other lower urinary tract calculus
Calculus of lower urinary tract unspecified




detect most renal calcifications, but it is less sensitive
in delineating stone size and number and cannot
detect most ureteral stones. Magnetic resonance
imaging is not a recommended modality because
stones do not generate a signal, although medium
to large stones will be seen as signal voids within the
collecting system.

The most sensitive imaging modality for the
diagnosis of renal, ureteral, and bladder calculi is
non-enhanced, thin-cut helical computed tomography
(CT), which can detect stones as small as 1 mm
in diameter, regardless of composition, with the
exception of indinavir stones. In recent years, non-
contrast helical CT has emerged as the imaging study
of choice for the evaluation of acute flank pain because
of its high sensitivity and specificity in detecting renal
and ureteral calculi, rapid acquisition time (less than
a breath hold), and avoidance of intravenous contrast.
Indeed, data derived from the Centers for Medicare
and Medicaid Services (CMS) show that although IVP
was still used more commonly than CT in 1998, there
was a 31% decrease in the use of excretory urography
and a threefold increase in the use of non-contrast CT
for the diagnosis of urolithiasis between 1992 and
1998 (Table 2).

Individuals with persistent crystalluria may
never form a stone, and these individuals are unlikely
to be given a diagnosis of urolithiasis unless they form
one. There is no clear definition that distinguishes
crystalluria (or the passage of sludge) from urolithiasis,
so the diagnosis depends on the resolution of the
imaging method used. Occasionally, calcifications
in the renal parenchyma are distinguished from
calcifications in the urinary collecting system. Recent
work suggests that intrarenal calcifications may be
important precursors to stone formation (3), although
further studies are needed to clarify this issue. Of
the various stone compositions that occur in the
urinary tract, each has specific risk factors. Most
upper tract stones are composed of calcium oxalate,
calcium phosphate, uric acid, struvite, or cystine;
most bladder stones are composed of uric acid or
calcium phosphate. Less common stones include
those made of xanthine, indinavir, ephedrine, and
2,8-dihydroxyadenine.

Urolithiasis

RISK FACTORS

Risk factors for urolithiasis include age, sex,
diet, geographic location, systemic and local medical
conditions, genetic predisposition, and urinary
composition. Urinary composition determines stone
formation based on three factors: exceeding the
formation product of stone forming components, the
quantity ofinhibitors (e.g., citrate, glycosaminoglycans,
etc.) and promoters (e.g., sodium, urates, etc.) in the
urine. The anatomy of the upper and lower tracts
may also influence the likelihood of stone formation
by predisposing to urinary tract infection or stasis.
The reader is referred to major urology textbooks for
additional details.

TREATMENT

The indications for surgical intervention for
upper tract stones include recurrent pain, high-
grade obstruction, associated infection, growth
of stones despite medical therapy, and large size
of stones. Treatment options include shock wave
lithotripsy ~ (SWL), ureteroscopy, percutaneous
nephrostolithotomy  (PCNL), and open or
laparoscopic stone removal. SWL is the most
commonly employed treatment modality for renal
and ureteral calculi and for stones associated with
some anatomic abnormalities, specifically obstruction
(e.g., ureteropelvic junction obstruction, ureteric
stricture, etc.) and the only completely non-invasive
treatment option. Ureteroscopy is primarily used to
treat ureteral stones but is increasingly being used
to treat renal calculi for which SWL has failed or
is ill-advised.  Percutaneous nephrostolithotomy
is indicated for large-volume renal calculi and for
stones associated with some anatomic abnormalities.
Finally, open and laparoscopic surgery are reserved
for stones that have not been treatable with less
invasive treatment options or are associated with
extensive anatomic abnormalities that require
simultaneous repair. However, open or laparoscopic
therapy for urolithiasis is indicated in fewer than 2%
of patients today.

Bladder stones are predominantly treated with
endoscopic fragmentation, and less commonly with
SWL or open procedures. Rarely, these stones have
been approached laparoscopically. Because of the
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Table 2. Use of imaging procedures in evaluation of urolithiasis among Medicare beneficiaries, count?, rate®

1992 1995 1998
Count Rate Count Rate Count Rate
Total 131,200 81,466 166,580 91,546 184,320 97,825
Intravenous pyelogram 36,600 22,682 38,820 21,334 31,460 16,697
Ambulatory surgery center 1,720 1,066 1,860 1,022 1,540 817
Inpatient 13,020 8,069 11,820 6,496 7,960 4,225
Hospital outpatient 520 322 620 341 480 255
Physician office 21,340 13,225 24,520 13,475 21,480 11,400
Plain film/KUB 70,760 43,852 93,100 51,165 107,700 57,160
Ambulatory surgery center 13,220 8,193 16,380 9,002 18,220 9,670
Inpatient 15,560 9,643 13,280 7,298 13,640 7,239
Hospital outpatient 1,860 1,153 1,820 1,000 1,940 1,030
Physician office 40,120 24,864 61,620 33,865 73,900 39,221
Ultrasound (renal) 18,320 11,353 27,440 15,080 32,460 17,227
Ambulatory surgery center 520 322 500 275 800 425
Inpatient 6,020 3,731 7,660 4,210 9,800 5,201
Hospital outpatient 240 149 220 121 240 127
Physician office 11,540 7,152 19,060 10,475 21,620 11,474
Magnetic resonance imaging, abdomen 60 37 60 33 100 53
Ambulatory surgery center 0 0.0 0 0.0 0 0.0
Inpatient 40 25 40 22 40 21
Hospital outpatient 0 0.0 0 0.0 20 11
Physician office 20 12 20 11 40 21
CT abdomen/pelvis with contrast 1,180 731 1,640 901 2,280 1,210
Ambulatory surgery center 60 37 220 121 160 85
Inpatient 920 570 1,060 583 1,560 828
Hospital outpatient 0 0.0 0 0.0 0 0.0
Physician office 200 124 360 198 560 297
CT abdomen/pelvis without contrast 1,160 719 1,660 912 5,980 3,174
Ambulatory surgery center 60 37 200 110 420 223
Inpatient 640 397 1,020 561 3,320 1,762
Hospital outpatient 20 12 0 0.0 80 42
Physician office 440 273 440 242 2,160 1,146
CT abdomen/pelvis with and without contrast 1,400 892 2,080 1,143 2,560 1,359
Ambulatory surgery center 200 124 180 99 140 74
Inpatient 720 446 920 506 1,120 594
Hospital outpatient 0 0.0 60 33 100 53
Physician office 520 322 920 506 1,200 637
CT scan abdomen, unspecified
Inpatient 1,720 1,200 1,780 978 1,780 945

aUnweighted counts were multiplied by 20 to arrive at values in the table.
®Rate per 100,000 based on number of Medicare beneficiaries with diagnosis of urolithiasis.
NOTE: Counts less than 600 should be interpreted with caution.

SOURCE: Centers for Medicare and Medicaid Services, 5% file, 1992, 1995, 1998.



underlying anatomic predisposition to bladder
stones, simultaneous treatment of bladder outlet
obstruction is commonly performed, combining
either open prostatectomy or transurethral prostate
resection with stone removal or fragmentation.
Improvements in the instrumentation and
technique for endoscopic stone removal and
refinements in the indications for SWL treatment
have improved success rates and reduced the
morbidity associated with stone treatment. As a
result, treatment selection has changed over time to
accommodate the new technology. These changes,
along with changes in prevalence, have altered the
economic impact of stone disease. A trend toward
less invasive treatment options that require shorter
hospital stays and enable quicker convalescence
has reduced hospital costs and lessened the burden
of lost workdays. Nevertheless, the costs of stone
disease—both direct medical expenditures and the
costs of missed work and lost wages—are difficult to
ascertain. This chapter provides data from a variety
of sources to assist in estimating the financial burden
of urolithiasis in terms of expenditures by the payor.
While this chapter presents the best available
information regarding the financial burden of stone
disease, some important limitations should be kept
in mind when viewing the tabular data. Although
there are clear differences in some rates by age and
sex, the rates for many of the factors of interest are
age-adjusted only in certain tables, and none of the
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data were sex-adjusted. This may have an impact on
the interpretation of the rates, as indicated later in
the chapter. There is no new information available
on rates for specific stone types and sizes or for first-
time versus recurrent stone formers; nor is there
new information on incidence rates in the strict
epidemiologic sense (first event). Finally, because of
the structure of the databases that were used to collect
the information, we cannot draw causal inferences
about risk factors.

PREVALENCE AND INCIDENCE

Because stones in the urinary tract may be
present but asymptomatic, prevalence estimates based
on questionnaires or medical encounters are likely to
be underestimates. For clarity of interpretation, it
is important to distinguish between prevalent stones
(stones that are actually in the patient) and prevalent
stone disease (patients with a history of stone disease
but who may not currently have a stone). For this
chapter, the term prevalence refers to prevalent stone
disease unless otherwise noted.

Several  factors have  hampered our
understanding of the prevalence and incidence of
urolithiasis. Lack of comprehensive data has led to
a variety of beliefs regarding the frequency of stone
disease. Because a number of factors, including
age and sex, influence prevalence and incidence,
care must be taken when interpreting results and

Table 3. Percent prevalence?® of a history of kidney stones (+SE) in United States adults by gender, age group, and time period

(NHANES 11, 1976 to 1980; NHANES lI, 1988 to 1994)

Males Females

Difference Difference
Age 1976 to 1980 1988 to 1994 (95% CI)° 1976 to 1980 1988 to 1994 (95% CI)*
20-29 0.9 +0.31 1.3+£0.42 0.4 (-0.6, 1.4) 1.4 +£0.36 2.0+ 0.51 0.6 (-0.6, 1.9)
30-39 4.2 + 0.51 3.6 +0.75 -0.6 (-2.4,1.1) 2.0+ 0.37 3.0+ 0.57 1.0 (-0.8, 2.8)
40-49 6.9 + 0.99 9.5+1.45 2.6 (-0.8,6.1) 2.2+0.40 4.2 +0.70 2.0 (0.4, 3.5)
50-59 7.5+1.26 9.6 +1.17 2.1 (-1.3,5.4) 5.3+0.64 7.0+1.10 1.7 (-0.7,4.3)
60-69 8.3+0.66 11.1 £ 1.68 2.8(-0.8,6.3) 4.2 +0.48 5.6 +0.88 1.4 (-0.6, 3.3)
70-74 6.7 +0.86 13.3 £ 1.81 6.6 (2.7, 10.5) 3.7 +0.68 6.9 +1.38 3.2(0.2,6.3)
All ages® 49+042 6.3+ 0.56 1.4 (0.05, 2.8) 2.8+0.17 41+0.27 1.3(0.7,1.5)

2Crude unadjusted prevalence.

bDifference is prevalel
difference. Bold type indicates that the difference was statistically significant at P < 0.05.

°Persons 20 to 74 years of age.

SOURCE: Repril

United States: 1976-1994, Kidney International, 63, 1817-1823, Copyright 2003, with permission from Blackwell Publishing Ltd.
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comparing studies. Demographic factors that are
traditionally believed to be associated with risk of
upper tract stone disease but are by no means proven
include sex (the ratio of male:female incidence is 2:1
to 3:1), age (peak incidence occurs between 20 and 60
years of age), race, and geography (North-South and
West-East gradients). The data presented here shed
considerable light on the relative importance of these
factors.

A recent study based on data from National
Health and Nutrition Examination Survey (NHANES)
II (1976 to 1980) and NHANES III (1988 to 1994)
suggests that kidney stone disease is becoming more
common (4) (Table 3 and Figure 1). Prevalence of
the disease in US adults increased from 3.8% to 5.2%
between the two time periods; it increased across all
age groups and in both sexes (Table 4), and in both

African Americans and Caucasians in all age groups
(Figure 2) (5). Stamatelou et al. also found that a
history of kidney stone disease was most common
among non-Hispanic Caucasians; prevalence among
non-Hispanic African Americans was approximately
70% lower, and among Mexican Americans it was
approximately 35% lower. In the 1988-1994 period,
the age-adjusted prevalence was highest in the South
(6.6%) and lowest in the West (3.3%).

Few studies contain information on true
incidence rates for wurolithiasis, where incidence
is defined as the first stone-related event. Factors
that influence incidence rates are sex, age, race, and
geographic region. Population-based estimates have
ranged from 1 to 3 per 1,000 per year for men and
0.6 to 1.0 per 1,000 per year for women (1, 2, 6, 7).
Overall, the age-specific rates for males seem to rise
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Figure 1.

Percent prevalence of history of kidney stones for 1976 to 1980 and 1988 to 1994 in each age group for each gender

(A) and each race group (B) . Error bars denote the 95% confidence interval. *Statistically significant time period

difference.

SOURCE:

Reprinted from Stamatelou KK, Francis ME, Jones CA, Nyberg LM, Curhan GC, Time trends in reported prevalence of kidney stones in

the United States: 1976-1994, Kidney International, 63, 1817-1823, Copyright 2003, with permission from Blackwell Publishing Ltd.
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Table 4. Age-, race-, and gender-specific prevalence of kidney stones in CPS Il and NHANES II

CPSII NHANES Il
White Black Hispanic Asian White
Gender Age N Prev. N Prev. N Prev. N Prev. N Prev.
Male 30-39 16,920 4.2 1,264 2.0 405 3.0 226 2.2 921 4.7
40-49 83914 7.7 3,746 3.2 1,213 6.2 674 4.3 775 7.4
50-59 178,442 9.2 6,334 4.3 1,672 6.3 1,257 6.4 755 8.3
6069 137,643 10.1 4,854 4.6 780 8.6 877 6.6 1,780 8.8
70+ 60,928 9.2 2,583 4.4 328 6.1 320 5.3 608 7.2
Al 477,847 89 18,781 4.1 4,398 6.7 3,354 5.7 4,839 7.5
Prevalence 1.0 0.44 (0.41-0.48) 0.70 (0.63-0.79) 0.63 (0.55-0.72)
ratio®
Female 30-39 30,661 2.4 2,902 1.2 822 1.8 441 1.1 1,061 2.1
40-49 136,597 3.0 7,644 1.7 2,081 2.8 1,114 1.6 852 2.5
50-59 214,096 3.4 10,575 2.3 2,231 3.3 1,692 2.3 883 5.4
60-69 161,021 3.7 7,644 2.7 1,019 3.6 917 2.1 2,080 4.6
70+ 83,763 3.7 4,408 2.6 537 3.2 316 1.0 829 4.0
All2 626,138 3.4 33,173 23 6,690 3.2 4,480 1.7 5,705 4.1
Prcra;/ts;l(l)ebnce 1.0 0.65 (0.60-0.70) 0.88 (0.77-1.01) 0.55 (0.44-0.68)

CPS, Cancer Prevention Study; NHANES, National Health and Nutrition Examination Survey; Prev, prevalence.
aPrevalences are standardized to the age distribution (5-year age groups) of all CPS Il participants.

bRatio of the prevalence for race relative to whites (CPS Il only).

SOURCE: Repr

United States, Kidney International, 46, 893-9, Copyright 1994, with permission from Blackwell Publishing Ltd.
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Figure 2. Age-specific prevalence of kidney stones among white men and women in CPS Il (®) and NHANES Il (A). No
partipants in NHANES Il were older than 74 years.
*Prevalence extimates differ significantly between studies (P<0.05).

SOURCE: Adapted from Soucie JM, Thun MJ, Coates RJ, McClellan W, & Austin H, Demographic and geographic variability of kidney stones in the
United States, Kidney International, 46, 893-9, Copyright 1994, with permission from Blackwell Publishing Ltd.
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in the early 20s, peak in the 40- to 59-year age group,
and then decrease. The rates in women appear to be
relatively constant across age groups.

Scant population-based information is available
on recurrence rates, which depend on a variety of
factors, including how recurrence is defined and
how treatments are implemented. New data in this
chapter focus on office or hospital outpatient visits and
procedures, which cannot be extrapolated to determine
the true prevalence of stone disease. In addition,
these new data cannot be used to determine incidence
or recurrence rates.

TRENDS IN HEALTH CARE RESOURCE
UTILIZATION

Inpatient Care

Inpatient hospitalizations consist of admissions
for surgical treatment of stones and hospitalization for
management of acute stone events. Patients admitted
for acute management generally receive hydration,
analgesics, and antiemetics. Management may also
include temporizing procedures prior to definitive
stone treatment such as placement of a ureteral stent
or percutaneous nephrostomy to relieve obstruction,
especially in an infected kidney.

Upper Tract Stones: Hospitalization Rates

According to the Healthcare Cost and Utilization
Project (HCUP), the rate of national inpatient
hospitalizations for upper tract stones in 2000 was
62 per 100,000 population, with the number of
admissions totaling 170,316—a 15% decrease since
1994, when the hospitalization rate was 73 per 100,000
and the total number of admissions was 183,322 (Table
5). The steady decline in the rate of hospitalization
for patients with upper tract stones between 1994
and 2000 likely reflects the greater efficiency and
reduced morbidity of surgical treatment for upper
tract stones that have resulted in more procedures
being performed in the outpa