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Purpose: We quantified the burden of prostate cancer in the United States by identifying trends in incidence, disease
presentation, survival rates and use of health care resources, and by estimating the economic impact of the disease.
Materials and Methods: The analytic methods used to generate these results were described previously.

Results: Age adjusted prostate cancer incidence rates peaked in 1992 at 237/100,000 men, decreased in 1995 and then
increased at approximately 1.7% yearly through 2000, when the rate was 180/100,000. Marked stage migration and an
improvement in 5-year overall survival were also noted. Age adjusted inpatient hospitalizations for prostate cancer
decreased in the 1990s from 729/100,000 population in 1992 to 309/100,000 in 2001. Considerable ethnic and regional
variation was noted. During the same period age adjusted radical prostatectomy rates varied from 128/100,000 men in
1994 to 108/100,000 in 2000. Surgery rates decreased in older men, while they increased in younger men. Outpatient
physician office visits also varied in the 1990s with ethnic and regional variation again noted. Finally, the total medical
expenditure for prostate cancer treatment was $1.3 billion in 2000, which represents a 30% increase over the total
expenditure for 1994.

Conclusions: The burden of prostate cancer in the United States is considerable and it appears to have markedly increased
in the prostate specific antigen era. Further research is needed to determine if we are using our limited health care resources
appropriately for the diagnosis and treatment of this common malignancy.
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than 50 years is diagnosed with prostate cancer in

his lifetime.! This astonishing statistic underscores
the significance of this cancer, not only as a urological dis-
ease, but also as a general public health burden. It should be
noted that the lifetime risk of prostate cancer has increased
considerably in the last 15 years following the introduction
of PSA testing. Although the risk of being diagnosed with
prostate cancer is high, the risk of dying of the disease is
much lower, in that about 1 of every 33 American men older
than 50 years actually dies of prostate cancer.? In this re-
spect there is truth in the clinical adage that more men die
with prostate cancer than of it. While the mortality burden
associated with prostate cancer is less than might be ex-
pected, the physical, psychological and economic burdens
are considerable. To improve our understanding of the pub-
lic health impact of this malignancy we explored the burden
of prostate cancer in the United States by 1) quantifying and
identifying trends in disease incidence, presentation and
survival, 2) examining changing use rates of health care
resources and 3) assessing the economic impact of this dis-
ease.

O ne of approximately every 6 American men older
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MATERIALS AND METHODS

The analytical methods used to generate these results were
described previously.?

RESULTS

Incidence, Presentation and Survival

Data from the National Cancer Institute SEER program
were used to explore recent trends in prostate cancer
incidence, disease presentation and survival in the United
States. These results reflect the increasing use of serum
based PSA testing, which began in the late 1980s and
early 1990s. Incidence rates peaked in 1992 at
237/100,000 population (age adjusted, and all races and
ages), decreased steeply until 1995 and then increased at
approximately 1.7% yearly through 2000 (table 1). In
2000, 2001 and 2002 the annual age adjusted incidence
rates were 180/100,000, 181/100,000 and 176/100,000 pop-
ulation, respectively.

Stage at diagnosis also changed dramatically in the last
20 years (table 2). During 1973 to 1979 and 1985 to 1989,
73% of prostate cancer diagnoses were localized or regional.
In contrast, during 1995 to 2001, 91% of diagnoses were
localized or regional. Across the same 3 intervals, the per-
cent of patients with distant disease at diagnosis decreased
from 20% to 16% to 5%, respectively.

Finally, these changes in incidence and stage at pre-
sentation were accompanied by changes in survival rates.
Of white men 63% and 55% of black men diagnosed with
prostate cancer in 1973 survived 5 years (table 3). For
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TABLE 1. Incidence rates for prostate cancer by racelethnicity and age
All Males White Males Black Males
Diagnosis Younger 65 or Younger 65 or Younger 65 or
Yr All Than 65 Older All Than 65 Older All Than 65 Older

1975 94.0 13.7 649.5 92.2 13.0 639.7 141.1 27.1 929.2
1976 97.9 14.6 674.1 97.3 13.9 674.0 140.8 29.4 910.9
1977 100.4 15.0 690.8 98.5 14.3 680.6 159.2 29.2 1,057.2
1978 99.4 15.2 681.2 97.7 14.8 671.2 148.0 26.8 985.3
1979 103.4 14.9 714.9 102.3 14.6 708.1 162.0 26.4 1,100.0
1980 105.9 15.4 730.9 104.8 14.6 728.2 160.9 33.6 1,040.3
1981 108.8 16.8 745.1 107.9 16.0 743.1 161.6 34.2 1,041.9
1982 108.2 16.3 743.2 107.3 15.8 739.9 167.8 31.5 1,109.8
1983 111.6 17.1 764.2 110.7 16.6 761.6 170.9 34.1 1,116.8
1984 111.6 17.2 763.8 110.0 16.2 758.2 178.9 37.3 1,158.1
1985 1154 17.9 790.0 114.6 17.5 785.2 169.8 31.5 1,125.8
1986 118.9 18.5 813.2 118.9 18.2 814.9 167.7 33.8 1,093.3
1987 133.5 21.5 908.1 134.3 21.1 917.4 188.9 36.2 1,244.4
1988 1374 22.2 934.1 138.5 22.3 941.6 190.5 34.8 1,267.1
1989 145.3 24.1 982.7 146.0 24.0 989.4 191.8 37.1 1,260.8
1990 170.7 28.7 1,152.2 1724 28.7 1,165.3 221.9 44.4 1,448.8
1991 214.5 38.8 1,429.3 216.1 39.2 1,439.1 287.9 57.2 1,882.7
1992 237.0 49.3 1,534.5 237.7 49.3 1,539.5 326.5 77.1 2,050.6
1993 209.2 50.5 1,306.1 204.0 49.0 1,275.4 342.4 93.5 2,063.3
1994 179.9 48.5 1,088.4 173.7 46.7 1,052.0 310.7 94.4 1,805.8
1995 168.5 49.8 988.7 163.4 48.0 961.3 278.5 97.3 1,531.1
1996 168.3 53.1 964.5 163.6 51.6 938.0 279.7 99.3 1,526.1
1997 172.5 55.0 984.7 168.5 53.7 961.8 278.1 96.0 1,536.8
1998 169.4 54.5 963.7 165.4 52.6 945.5 279.9 100.7 1,519.2
1999 181.3 60.5 1,016.7 176.0 58.4 988.8 285.5 109.9 1,499.2
2000 179.9 61.2 1,000.6 175.8 59.2 981.8 284.2 111.5 1,478.0
2001 180.8 63.4 992.7 178.2 61.2 986.7 260.6 111.5 1,290.7
2002 176.3 63.8 953.9 171.9 61.5 935.4 275.8 113.7 1,396.1

Rates per 100,000 age adjusted to the 2000 United States standard population (source: SEER Program [www.seer.cancer.gov] Public Use Data, 1973 to 2002,

National Cancer Institute, DCCPS, Surveillance Research Program, Cancer Statistics Branch, released April 2005, based on the November 2004 submission).

men diagnosed in 1981 survival rates increased to approx-
imately 75% and 65% for white and black men, and for
1995 to 2000 this increased again to 100% and 96% for
white and black men, respectively. Of all men essentially
100% survived 5 years or more during this more recent
period if they were initially diagnosed with local/regional
disease.

Health Care Resource Use

Inpatient care. The inpatient care of patients with pros-
tate cancer often includes primary surgery (radical prosta-
tectomy) for localized disease, management of complications

TABLE 2. Stage distribution by racelethnicity for patients with
prostate cancer at all ages
% All % White % Black

1975-1979:

Localized 73 73 66

Regional 0 0 0

Distant 20 19 28

Unstaged 7 8 5
1985-1989:

Localized 73 74 65

Regional 0 0 0

Distant 16 15 25

Unstaged 11 11 11
1995-2000:

Localized 91 91 89

Regional 0 0 0

Distant 5 5 7

Unstaged 4 4 5
Source: SEER Program (www.seer.cancer.gov) SEER*Stat Database: Inci-
dence-SEER 9 Regs Public Use, November 2004 Sub (1973 to 2002), Na-
tional Cancer Institute, DCCPS, Surveillance Research Program, Cancer
Statistics Branch, released April 2005, based on the November 2004
submission.

of tumor or its treatment, delivery of certain forms of che-
motherapy and end of life care in patients with advanced
disease. Therefore, one would expect to see changes in inpa-
tient care in the 1990s that reflected increased PSA screen-
ing and movement of care previously delivered in the inpa-
tient setting to outpatient facilities. This is in fact what was
observed.

Table 4 shows the total number of inpatient stays by
male Medicare beneficiaries with a primary diagnosis of
prostate cancer during 1992 and 2001. Overall almost
86,000 men older than 65 years were hospitalized with a
primary diagnosis of prostate cancer in 1992. In contrast,
fewer than 36,000 men had hospital stays in 2001. The
age adjusted rate of inpatient stays decreased from 729/
100,000 to 309/100,000 population between 1992 and
2001. Table 4 also indicates that the inpatient hospital-
ization rate was greater for black than for white American
men at all time points, possibly reflecting the increasing
incidence of the disease in this racial group. Trends in
geographic variation in inpatient use are also interesting.
Although there was a marked decrease in inpatient hos-
pitalization in all geographic regions, the decrease be-
tween 1992 and 2001 was most striking in the West and
Northeast. The reasons for this are unclear but they may
reflect geographic trends in screening and treatment prac-
tices during this period.

Data from the HCUP Nationwide Inpatient Sample indi-
cated similar trends (table 5). Hospitalization rates for pros-
tate cancer in rural regions were less than half the rates in
urban areas during 1994 to 2000. There was also geographic
variation with the West having the lowest hospitalization
rates in the country.
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TABLE 3. Five-year survival rates for prostate cancer by racelethnicity, diagnosis year, stage and age
All Males White Males Black Males
Younger Younger Younger
All Than 50 50 or Older All Than 50 50 or Older All Than 50 50 or Older
Diagnosis yr:
1960-1963 Not available Not available Not available 50.0 Not available Not available  35.0 Not available Not available
1970-1973 Not available Not available Not available 63.0 Not available = Not available  55.0 Not available Not available
1974-1976 67.1 71.5 65.5 68.1 73.0 66.4 58.4 60.7 57.0
1977-1979 71.1 75.8 69.4 72.2 77.5 70.3 62.6 64.4 61.7
1980-1982 734 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 99.7 100.0* 99.5 100.0 96.0%* 98.1 95.1%
1995-2000:
All stages 99.3 99.1 99.7 100.0 99.5 100.0 96.0 95.1
Localized/regional 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Distant 33.5 30.5 34.6 32.7 30.3 33.6 29.0 28.0
Unstaged 81.4 89.3 79.4 82.8 91.3 80.9 75.5 72.4
Diagnosis age:
Younger than 45 91.7 Not available Not available 91.3 Not available Not available 95.4 Not available Not available
45-54 97.2 Not available Not available 97.5 Not available Not available 96.8 Not available Not available
55-64 99.7 Not available Not available  100.0 Not available Not available 98.4 Not available Not available
65-74 100.0 Not available  Not available 100.0 Not available  Not available 98.1 Not available Not available
75 or Older 94.8 Not available Not available 96.5 Not available Not available 87.5 Not available Not available
Younger than 65 99.1 Not available Not available 99.5 Not available Not available  98.1 Not available Not available
65 or Older 99.7 Not available Not available 100.0 Not available Not available 95.1 Not available Not available
Rates for 1960 to 1973 based on End Results data from a series of hospital registries and 1 population based registry, and rates for 1974 to 2000 from SEER
9 areas, based on data from population based registries in Connecticut, Puerto Rico, Utah, Iowa, Hawaii, Atlanta, Detroit, Seattle-Puget Sound and San
Francisco-Oakland, and based on followup of patients into 2001 (survival rate SE of 5% to 10%) (source: SEER Program [www.seer.cancer.gov] SEER*Stat
Database: Incidence-SEER 9 Regs Public Use, submission November 2004 Sub (1973 to 2002), National Cancer Institute, DCCPS, Surveillance Research
Program, Cancer Statistics Branch, released April 2005, based on the November 2004 submission).
* Statistically significant difference vs 1974 to 1976 (p <0.05).

It is likely that changes in inpatient prostate cancer care
were related at least in part to radical prostatectomy use
rates. To explore this hypothesis HCUP data were used to
examine trends in radical prostatectomy. Radical prostatec-
tomy rates were relatively stable in 1994 and 1996 (128/
100,000 and 127/100,000 men older than 40 years, respec-
tively) but rates decreased in 1998 to 99/100,000 and then
increased again in 2000 to 108/100,000 (table 6). Impor-
tantly when prostatectomy rates were stratified by age,
rates decreased consistently in patients older than 65 years,
while there were consistent increases in the rates for pa-
tients 40 to 54 years old. Briefly, there were significant
changes in the use of radical prostatectomy in the last 15
years with the overall rate of use decreasing in older men
but increasing in younger men. This likely influenced trends
in inpatient prostate cancer care.

Outpatient care. Although the inpatient component of
care is important, most prostate cancer survivors receive
a significant portion of their care as outpatients. We fo-
cused on a single aspect of outpatient care, that is physi-
cian office visits. NAMCS data documented that the aver-
age annual age adjusted rate of physician office visits for
prostate cancer in 1992 to 2000 was 5,001/100,000 Amer-
ican males older than 40 years (table 7). The rate was
5,449/100,000 in 1992 and it decreased to a low of 3,870/
100,000 in 1998. It then increased to 5,828/100,000 in
2000. The exact reasons for these shifts are unclear. In
this period men 75 to 84 years old had the highest rate of
office visits compared with that in men 65 to 74 and 40 to
64 years old (112,069/100,000 vs 54,445/100,000 and
5,930/100,000, respectively). This may be explained by the
fact that older patients are least likely to undergo aggres-

sive 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 out-
patient care.

Data from the Medicare sample did not show the same
decrease between 1992 and 1998. Rather, they indicated
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
(table 8). Differences between NAMCS and Medicare data
may be explained by the fact that Medicare patients were
older and likely had somewhat different patterns of care
than the younger patients in the NAMCS sample. There was
considerable geographic variation in physician office visit
rates in the NAMCS and Medicare samples, although the
differences were not consistent between the 2 data sets. It is
likely that physician office visits were related to patterns of
care in primary treatment choice. The relation of primary
treatment to geographic region and patient age would ex-
plain the differing patterns of geographic variation between
the 2 samples.

Economic Impact

Medical expenditures for prostate cancer treatment in the
United States totaled $1.3 billion in 2000, almost 30% more
than in 1994 (table 9). The growth in spending occurred
despite a decrease 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 during this period. By 2000
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TABLE 4. Inpatient hospital stays by male Medicare beneficiaries with prostate cancer listed as primary diagnosis

1992 1995 1998 2001
Rate Age Rate Age Rate Age Rate Age
Count (95% CI) Adjusted Rate  Count (95% CI) Adjusted Rate  Count (95% CI) Adjusted Rate Count (95% CI) Adjusted Rate
Total all ages 87,540 588 (570-605) 50,620 333 (320-346) 38,840 268 (256-280) 37,840 245 (234-256)
Total younger than 65 1,720 55 (43-67) 1,740 51 (40-61) 1,460  42(33-52) 1,860 49 (39-59)
Total 65 or older 85,820 729 (707-751) 729 48,880 415 (399-432) 410 37,380 339 (323-354) 337 35,980 310 (295-324) 309
Age:
65-69 217,620 679 (643-714) 17,260 448 (418-478) 12,680 376 (346-405) 12,340 349 (321-376)
70-74 27,720 853 (808-897) 15,240 457 (425-489) 11,500 377 (346—408) 10,520 342 (313-371)
75-79 16,580 732 (683-782) 7,360 324 (291-358) 5,700 250 (221-279) 5,820 237 (210-264)
80-84 8,720 666 (603-728) 5,300 381(336-427) 3,800 276 (237-315) 3,540 237 (202-271)
85-89 3,780 634 (544-724) 2,340 367 (301-434) 2,680 397 (328-465) 2,500 346 (285-406)
90-94 1,200 592 (443-742) 1,060 501 (367-636) 920 428 (304-551) 1,040 449 (327-571)
95-97 160 396 (121-671) 200 531(202-859) 180 455 (159-750) 140 364 (94-635)
98 or Older 40 105 (0.0-250) 120 271 (54-488) 20  42(0.0-123) 80 147(3.7-291)
Race/ethnicity:
White 74,280 591 (572-610) 592 42,800 329 (315-343) 330 32,200 263 (250-276) 263 31,400 240 (228-252) 240
Black 8,600 674 (611-737) 646 5,860 423 (375-472) 412 4,880 366 (320—411) 355 4,880 319 (278-360) 315
Asian Not available Not available = Not available 100 137 (16-258) 137 160 117 (36-198) 131 140 68 (18-119) 68
Hispanic Not available Not available  Not available 560 282 (178-386) 282 740 220 (150-291) 215 640 170 (111-229) 160
North American native Not available Not available  Not available 40 199 (0.0-472) 298 60 215(0.0-458) 143 100 300 (36-565) 240
Region:
Midwest 20,840 562 (528-596) 566 11,700 304 (279-328) 300 10,220 276 (252-300) 279 9,620 253 (231-276) 259
Northeast 18,620 587 (550-625) 573 11,760 370 (340-400) 360 7,420 267 (240-294) 270 6,720 230 (205-255) 221
South 32,260 616 (586-646) 616 19,360 353 (331-375) 357 14,960 279 (259-299) 277 15,180 261 (243-280) 262
West 14,720 609 (566-653) 622 7,200 310 (278-343) 322 5,700 255 (225-284) 251 5,660 229 (202-255) 231

Unweighted counts multiplied by 20 to arrive at values, rate per 100,000 male Medicare beneficiaries in the same demographic stratum, age adjusted rates adjusted to the 2000 United States Census and
individuals of other races, unknown race and ethnicity, and other region included in the total (counts less than 600 should be interpreted with caution) (source: Centers for Medicare and Medicaid Services,
Medicare Provider Analysis and Review Files, 1992, 1995, 1998 and 2001).
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TABLE 5. Inpatient hospital stays for prostate cancer as primary
diagnosis for 1994 to 2000 (merged)
1994-2000
4-Yr Rate Av Annualized
Count (95% CI) Rate/yr
Totals 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 or Older 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
Rate per 100,000 based on 1994, 1996, 1998 and 2000 population estimates
from CPS, CPS Utilities, Unicon Research Corp. for relevant demographic
categories of adult male civilian noninstitutionalized population 40 years
or older in the United States with individuals of other races and with
missing or unavailable race and ethnicity, and missing MSA included in
the total (counts may not sum to total due to rounding) (source: HCUP
Nationwide Inpatient Sample, 1994, 1996, 1998 and 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 for the condition was
borne by the Medicare program. Medicare reimbursements
for prostate cancer totaled $846 million in 1992 and $927
million in 2001 (table 10). Medicare spending among bene-
ficiaries younger than 65 years increased from $16 million in
1992 to more than $38 million in 2001, largely due to in-
creased screening.

Individual level expenditures were estimated using risk
adjusted regression models controlling for age, work status,
geographic location and health plan characteristics. For
males 40 to 64 years old with employer provided insurance
average annual expenditures for prostate cancer totaled
$11,445 compared with $4,426 for similar men without the
condition (table 11). This suggests that the annual incre-
mental costs associated with prostate cancer exceeded
$7,000 per individual. Average spending was higher for men
40 to 54 years and in the West, although regional variation
was modest.

DISCUSSION

Prostate cancer is the most common urological malignancy
and the most common solid cancer found in American men.
Disease incidence, stage at presentation and 5-year survival
rates changed dramatically in the last 20 years following the
introduction of PSA testing, which resulted in widespread
screening for this cancer throughout the United States and
Western Europe. Our data demonstrate that short-term sur-
vival rates improved in the PSA era. Others documented
that overall long-term mortality* and disease specific mor-
tality rates® also appeared to be decreasing in the PSA era.

PROSTATE CANCER

It was speculated that these decreases reflect the beneficial
effects of early diagnosis with PSA screening or improved
treatments. However, it was also noted that decreases in
mortality may be attributable to other causes, such as ear-
lier and widespread use of androgen deprivation therapy.
Specifically Lu-Yao et al compared prostate cancer specific
mortality between 2 population based cohorts of men with
prostate cancer from King County, Washington and Con-
necticut.® Although PSA use rates and treatment patterns
differed widely between the 2 populations, prostate cancer
mortality was comparable, implying that more intensive
screening was not associated with the decrease 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 un-
derstanding of the value of prostate cancer screening for
decreasing mortality. However, in the meantime prostate
cancer screening has been embraced by the clinical commu-
nity and the general population, and it likely will continue to
be widely used.

Patterns of care also changed tremendously in the last 20
years. Some of these changes were directly related to the
introduction of PSA testing, while others reflect improved
understanding of prostate cancer by clinicians and research-
ers. In particular older men with shorter life expectancies
are on average receiving less aggressive therapy than in the
past, reflecting the clinician realization that older men are
at decreased risk for prostate cancer mortality due to com-
peting comorbid diseases. For example, Bubolz et al re-
viewed the Medicare part A data set for 1993 to 1997 and
documented that external beam radiotherapy rates were
relatively stable for all patients except those older than 75
years.” In older patients external beam radiotherapy use
decreased, reflecting the general realization by providers
that many of these patients did not require any treatment,
given their relatively short life expectancy and comorbid
conditions.

In contrast, our data and those of others® showed that
more men are being diagnosed at younger ages and with
earlier stage disease. Therefore, they are undergoing more
aggressive therapies for the condition. Surgical rates have
consistently increased in these younger patients. There is
considerable racial and geographic variation in treatment
use, although this is probably the result of clinical uncer-
tainty as to which treatment is best for men with localized
prostate cancer. Additional level I clinical trial data are
desperately needed to identify which patients are best
served by which therapies. Although there is a single ran-
domized clinical trial documenting that surgery is superior
to active surveillance for overall survival when patients are
followed for a long enough period,? there are no adequately
sized clinical trials comparing active therapies to each other
in terms of survival. Until these studies are completed there
will be continued ethnic and regional variations in practice
patterns and the quality of prostate cancer care will be
suboptimal.

Finally, data from the current analyses document that
there is a tremendous economic burden associated with the
diagnosis and treatment of prostate cancer in the United
States. It should be noted that the dollar figures presented
still do not capture all of the costs of this common disease.



TABLE 6. Radical prostatectomy in men hospitalized for primary diagnosis of prostate cancer

1994

1996

1998

Rate/100,000

Rate/100,000
Hospitalizations

Rate/100,000

Rate/100,000
Hospitalizations

Rate/100,000

Rate/100,000
Hospitalizations

Rate/100,000

Population for Primary Prostate Population for Primary Prostate Population for Primary Prostate Population
Count (95% CI) Ca Diagnosis (95% CI) Count (95% CI) Ca Diagnosis (95% CI) Count (95% CI) Ca Diagnosis (95% CI) Count (95% CI)
Totals 58,254  128(128-128) 50,553 (50,440-50,666) 61,952 127 (126-127) 57,851 (57,710-57,992) 50,943 99 (99-99) 57,861 (57,744-57,978) 58,191 108 (108-108)
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) 7,439 27 (27-27) 8,449 (8,416-8,483) 10,198 35 (35-35)
55-64 22,683  236(235-237) 19,684 (19,621-19,749) 25,288 254 (254-255) 23,614 (23,552-23,676) 21,267 201 (200-201) 24,155 (24,090-24,218) 26,135 234 (234-235)
65-74 28,444  361(360-362) 24,684 (24,612-24,756) 27,861  341(340-342) 26,017 (25,938-26,095) 21,161 263 (262-264) 24,034 (23,959-24,109) 20,815 259 (258-260)
75-84 1,649 43 (42-45) 1,431 (1,395-1,467) 1,220 29 (28-30) 1,139 (1,086-1,193) 1,076 24 (23-25) 1,222 (1,176-1,270) 1,026 21 (20-22)
Race/ethnicity: 34,196 (34,103-34,288)
White 39,405 107 (106-107) 3,660 (3,640-3,680) 42,773 108 (108-109) 39,942 (39,828-40,056) 32,845 80 (80-81) 37,305 (37,211-37,399) 35,009 82 (82-82)
Black 4,218 102 (102-103) 1,327 (1,313-1,342) 5,188  116(116-116) 4,845 (4,832-4,857) 4,307 90 (89-90) 4,892 (4,859-4,925) 4,784 94 (93-94)
Hispanic 1,529 50 (50-51) 1,626 50 (49-50) 1,518 (1,503-1,533) 2,117 55 (55-56) 2,404 (2,383-2,426) 2,210 55 (54-55)
Region: 8,059 (8,014-8,104)
Northeast 9,287 96 (95-96) 12,294 (12,233-12,357) 12,237 124 (124-125) 11,427 (11,384-11,470) 10,994 108 (107-108) 12,487 (12,427-12,548) 12,924 123 (123-124)
Midwest 14,167  133(132-134)  20,401(20,317-20,485) 16,212  139(138-139) 15,139 (15,092-15,187) 11,749 99 (98-99) 13,344 (13,285-13,403) 13,853  110(110-111)
South 23,509 153 (152-153) 9,798 (9,766-9,831) 23,450  137(136-137) 21,698 (21,793-22,002) 17,307 95 (95-95) 19,657 (19,5682-19,731) 20,758 108 (108-108)
West 11,291 116 (115-116) 10,052 98 (98-99) 9,387 (9,317-9,458) 10,893 98 (97-98) 12,372 (12,337-12,408) 10,657 92 (92-92)
MSA:
Rural 6,255 50 (50-51) 5,428 (5,401-5,456) 5,898 50 (49-50) 5,508 (5,455-5,559) 5,183 42 (42-42) 5,887 (5,855-5,919) 5,888 45 (45-48)
Urban 51,768 157 (156-157) 44,924 (44,814-45,034) 55,883  151(151-151) 52,184 (52,0564-52,314) 45,599  117(116-117) 51,791 (51,678-51,904) 52,245 128 (127-128)

Rate per 100,000 based on 1994 to 2000 population estimates from CPS, CPS Utilities, Unicon Research Corp. for relevant demographic categories of adult male civilian noninstitutionalized population 40 years
or older in the United States, rate per 100,000 male 40 years or older visits with radical prostatectomy performed based on estimated number of visits for prostate cancer in HCUP National Inpatient Sample,
1994 to 2000 and individuals of other races, and with missing or unavailable race and ethnicity, and missing MSA included in the total (counts may not sum to total due to rounding) (source: HCUP Nationwide
Inpatient Sample, 1994, 1996, 1998 and 2000).

* Values for ages 85 years or older do not meet reliability or precision standard.
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TABLE 7. Physician office visits for prostate cancer as primary diagnosis

1992-2000 1992 1994
Av Age Age Age
Annualized  Adjusted Adjusted Adjusted
Count Rate Rate/Yr Rate Count Rate Rate Count Rate Rate Count
Totals 12,236,564 25,004 (22,810-27,198) 5,001 25,034 2,450,034 5,449 (4,410-6,487) 5,449 2,234,586 4,910 (4,112-5,709) 4,910 2,420,055

Age:

40-64 2,118,240 5,930 (4,647-7,212) 1,186 * * 301,211 914 (515-1,314) *

65-74 4,399,702 54,445 (46,664—62,226) 10,889 832,868 10,070 (6,717-13,423) 783,398 9,946 (7,212-12,681) 964,667

75-84 4,739,092 112,069 (95,718-128,421) 22,414 1,007,893 26,753 (18,874-34,632) 993,754 26,205 (19,613-32,796) 826,418

85 or Older 979,530 108,031 (79,820-136,242) 21,606 * * * * *
Race/ethnicity:

White 10,498,163 26,644 (24,119-29,170) 5,329 25,313 2,217,258 5,998 (4,799-7,197) 5,730 1,893,654 5,120 (4,222-6,018) 4,881 2,159,471

Other 1,738,401 18,227 (14,001-22,452) 3,645 23,366 * * * 340,932 4,000 (2,270-5,730) 5,109 *
Region:

Midwest 2,906,931 25,262 (20,840-29,683) 5,052 25,086 #* #* #* 595,052 5,590 (3,971-7,209) 5,649 520,291

Northeast 3,718,177 37,425 (31,362-43,488) 7,485 36,556 817,237 8,649 (6,016-11,282) 8,360 695,338 7,164 (4,685-9,643) 7,018 665,572

South 3,187,693 18,669 (15,599-21,740) 3,734 18,435 647,909 4,207 (2,690-5,723) 4,139 595,211 3,868 (2,760-4,976) 3,868 670,950

West 2,423,763 23,256 (18,398-28,114) 4,651 24,738 614,662 6,544 (3,718-9,369) 6,885 348,985 3,573 (2,303-4,843) 3,687 563,242
MSA:

MSA 10,498,173 28,760 (25,998-31,522) 5,752 28,935 2,156,249 6,651 (5,305-7,997) 6,922 1,838,675 5,559 (4,557-6,561) 5,781 1,965,145

NonMSA 1,738,391 13,979 (11,014-16,943) 2,796 13,835 #* #* #* 395,911 3,184 (1,985-4,384) 2,843 #*

Rate per 100,000 based on 1992, 1994, 1996, 1998 and 2000 population estimates from CPS, CPS Utilities, Unicon Research Corp. for relevant demographic categories of male civilian noninstitutionalized
population 40 years or older in the United States, age adjusted grouped years adjusted to the United States Census derived age distribution of the mid point of years, individual years age adjusted to the United
States Census derived age distribution of the year under analysis and individuals with missing or unavailable race and ethnicity, and missing MSA included in the total (counts may not sum to total due to

rounding) (source: NAMCS, 1992, 1994, 1996, 1998 and 2000).

* Values do not meet reliability or precision standard.
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TABLE 8. Physician office visits by male Medicare beneficiaries with prostate cancer as primary diagnosis

1992 1995 1998 2001
Age Age Age
Adjusted Adjusted Adjusted
Count Rate (95% CI) Rate Count Rate (95% CI) Rate Count Rate (95% CI) Rate Count Rate (95% CI)
Total all ages 1,600,000 10,738 (10,668-10,808) 2,370,000 15,543 (15,462-15,625) 2,240,000 15,472 (15,388-15,555) 2,280,000 14,785 (14,705-14,864)
Total younger than 19,220 615 (577-654) 36,040 1,046 (998-1,094) 42,720 1,243 (1,191-1,296) 46,820 1,230 (1,180-1,280)
65
Total 65 or older 1,580,000 13,424 (13,337-13,511) 14,389 2,330,000 19,785 (19,684-19,887) 20,978 2,200,000 19,900 (19,795-20,005) 20,561 2,230,000 19,227 (19,126-19,328)
Age:
65-69 295,800 7,267 (7,155-7,380) 398,440 10,344 (10,208-10,480) 363,940 10,778 (10,630-10,926) 368,740 10,421 (10,278-10,563)
70-74 422,160 12,984 (12,820-13,147) 614,140 18,417 (18,231-18,603) 573,240 18,792 (18,596-18,988) 545,520 17,721 (17,531-17,912)
75-79 419,420 18,529 (18,303-18,755) 606,600 26,741 (26,484-26,999) 594,320 26,025 (25,771-26,280) 598,920 24,414 (24,174-24,655)
80-84 284,660 21,728 (21,413-22,044) 444,260 31,975 (31,629-32,322) 414,980 30,115 (29,773-30,458) 433,660 28,977 (28,652-29,302)
85-89 124,620 20,902 (20,440-21,363) 205,980 32,339 (31,825-32,853) 193,160 29,687 (29,190-30,183) 220,620 30,494 (30,020-30,969)
90-94 29,480 14,555 (13,868-15,242) 52,520 24,846 (24,023-25,670) 50,180 23,327 (22,527-24,126) 57,380 24,785 (23,979-25,551)
95-97 3,280 8,119 (6,928-9,309) 6,280 16,658 (14,976-18,340) 5,500 13,896 (12,372-15,419) 6,060 15,773 (14,144-17,402)
98 or Older 880 2,318 (1,641-2,995) 1,420 3,205 (2,472-3,939) 2,000 4,181(3,378-4,983) 2,200 4,055 (3,312-4,797)
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 1,950,000 15,951 (15,859-16,042) 15,865 1,960,000 15,008 (14,922-15,095)
Black 127,840 10,019 (9,786-10,252) 10,039 219,620 15,860 (15,588-16,133) 16,593 206,760 15,491 (15,216-15,765) 16,107 217,480 14,819 (14,561-15,076)
Asian Not Not available Not 8,980 12,322(11,254-13,389) 11,690 14,940 10,894 (10,157-11,631) 10,704 15,020 7,330 (6,825-7,834)
available available
Hispanic Not Not available Not 16,380 8,250 (7,709-8,792) 8,814 39,920 11,893(11,403-12,383) 12,167 41,960 11,167 (10,717-11,618)
available available
North American Not Not available Not 640  3,181(2,097-4,264) 2,883 1,200 4,292 (3,230-5,354) 4,220 1,360 4,084 (3,132-5,036)
native available available
Region:
Midwest 362,260 9,766 (9,631-9,902) 9,826 531,420 13,786 (13,632-13,940) 13,942 505,180 13,661 (13,504-13,817) 13,708 495,440 13,044 (12,893-13,196)
Northeast 344,580 10,866 (10,713-11,019) 10,909 573,600 18,035(17,846-18,224) 17,937 507,460 18,259 (18,056-18,462) 18,050 504,160 17,253 (17,060-17,447)
South 603,420 11,520 (11,398-11,642) 11,465 875,680 15,962 (15,825-16,099) 16,014 861,120 16,044 (15,905-16,183) 16,292 894,900 15,410 (15,279-15,541)
West 272,220 11,270 (11,091-11,448) 11,213 356,680 15,381(15,173-15,589) 15,111 330,420 14,775(14,567-14,983) 14,389 344,760 13,930 (13,737-14,123)

Unweighted counts multiplied by 20 to arrive at values, rate per 100,000 male Medicare beneficiaries in the same demographic stratum, age adjusted rate adjusted to the 2000 United States Census and individuals
of other races, unknown race and ethnicity, and other region included in the total (counts less than 600 should be interpreted with caution) (source: Centers for Medicare and Medicaid Services, 5% Carrier and
Outpatient Files, 1992, 1995, 1998 and 2001).
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TABLE 9. Expenditures for prostate cancer by service site

$ Expenditure (% total)

1994:

Hospital outpt
Physician office
Ambulatory surgery
Emergency room
Inpt

Total

1996:

Hospital outpt
Physician office
Ambulatory surgery
Emergency room
Inpt

Total

1998:

Hospital outpt
Physician office
Ambulatory surgery
Emergency room
Inpt

Total

2000:

Hospital outpt
Physician office
Ambulatory surgery
Emergency room
Inpt

129,108,028 (12.9)
97,839,385 (9.8)
76,645,818 (7.6)
9,590,867 (1.0)

689,630,760 (68.8)

1,002,814,857

62,988,055 (6.5)
115,394,094 (12.0)
77,341,725 (8.0)
10,444,787 (1.1)
697,677,985 (72.4)

963,846,646

112,133,820 (11.8)
143,409,456 (15.1)
141,018,192 (14.9)

13,811,416 (1.5)
537,794,704 (56.7)

948,167,588

174,484,751 (13.5)
305,584,466 (23.6)
179,080,421 (13.8)

15,553,104 (1.2)
621,098,169 (47.9)

Total 1,295,800,912

Source: NAMCS, National Hospital and Ambulatory Medical Care Survey,
HCUP and Medical Expenditure Panel Survey, 1994, 1996, 1998 and 2000.

For example, there may be additional indirect costs due to
premature retirement and lost productivity that were not
captured in the Urologic Diseases in America data sets.
Max et al estimated the indirect costs of prostate cancer
in California by estimating patient lost (lifetime) earnings
discounted at a 3% annual rate.!® They estimated that the
indirect costs due to premature mortality totaled $180 mil-
lion, equal to the direct medical costs of treating the condi-
tion. Bradley et al queried a population based cohort of
prostate cancer survivors and age matched controls, and
found that men with prostate cancer were 10% less likely to
be working 6 months after a prostate cancer diagnosis than
those without the disease.!! More importantly at 1 year 26%
of prostate cancer survivors who returned to work reported

that the disease interfered with their ability to function on
the job.

Finally, the reader is reminded that Medicare expen-
ditures for medical androgen suppression therapy
amounted to $478 million in 1994, representing 34% of the
total Medicare expenditure for prostate cancer.'? These
values are likely to have increased in the last decade since
the use of drug therapy has increased rapidly.®'* Medi-
care recently decreased the reimbursement rates for out-
patient hormonal ablation therapy, which will likely de-
crease 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 and they may represent an area for which cost
savings could be generated.

CONCLUSIONS

Prostate cancer is a significant public health problem in the
United States. This tumor remains the most common solid
tumor in American men and the second leading cause of
cancer death. While the debate regarding prostate cancer
screening continues, there is no argument that the incidence
of the disease has increased in the PSA era. Not surprisingly
there has been a stage migration and a decrease in short-
term mortality rates. Whether this is due to a true beneficial
effect of screening, or to lead or lag time bias still remains to
be seen.

The introduction of PSA screening has had a major im-
pact on health care use rates in prostate cancer. Use of
inpatient care decreased in the 1990s, while radical prosta-
tectomy rates decreased in older patients and increased in
younger ones. Outpatient health care use increased as the
overall number of men living with prostate cancer also in-
creased, and many of the elements of prostate cancer care
were shifted to the outpatient setting. There is significant
regional and ethnic variation in patterns of health care use,
reflecting clinical uncertainty regarding the optimal treat-
ment for this condition. Only through well designed, ran-
domized clinical trials will we be able to eliminate this
variation and determine the optimal care for men newly
diagnosed with prostate cancer.

TABLE 10. Medicare beneficiary expenditures for prostate cancer treatment

Service Type

$ Expenditures (% total)

1992

1995

1998

2001

65 or Older:

Hospital outpatient
Physician office
Ambulatory surgery
Emergency room
Inpatient

Totals

Younger than 65:
Hospital outpatient
Physician office
Ambulatory surgery
Emergency room
Inpatient

Totals

199,884,080 (24.1)
74,274,100 (9.0)
53,091,600 (6.4)
2,455,000 (0.3)

500,158,960 (60.3)

829,863,740

2,522,800 (15.6)
922560 (5.7)
805,200 (5.0)

— (0.0

11,936,800 (73.7)

16,187,360

185,917,800 (28.4)
107,163,440 (16.4)
53,952,000 (8.2)
2,665,680 (0.4)

305,255,600 (46.6)

654,954,520

5,149,360 (27.7)
1,910,120 (10.3)
0 (0.0)

— (0.0

11,558,820 (62.1)

18,618,300

215,481,000 (30.0)
158,207,040 (22.0)
116,847,360 (16.2)

1,869,840 (0.3)
296,821,840 (31.5)

719,227,080

6,003,440 (26.6)
3,118,560 (13.8)
3,526,400 (15.6)

— (0.0)
9,952,820 (44.0)

22,601,220

250,870,360 (28.2)
227,776,200 (25.6)
160,356,000 (18.0)

2,218,220 (0.2)
247,542,400 (27.9)

888,763,180

6,998,500 (23.3)
4,447,900 (11.5)
8,342,880 (21.6)
— (0.0)
16,872,060 (43.6)

38,661,340

Source: Centers for Medicare and Medicaid Services, 1992, 1995, 1998 and 2001.
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TABLE 11. Estimated annual expenditures for privately insured employees with and without prostate cancer medical claim in 2002

$ Annual Expenditures/Pt Ages 50—64 Without Prostate

$ Annual Expenditures/Pt Ages 50—64 With Prostate Ca

Ca (203,181 men) (3,135 men)
Medical Prescription Drugs Totals Medical Prescription Drugs Totals
All 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

Primary beneficiaries 40 to 64 years old with employer provided insurance who were continuously enrolled in 2002, estimated annual expenditures were
derived from multivariate models controlled 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 and co-insurance/co-payments) and binary indicators for 28 chronic disease conditions with
predicted expenditures for males 40 to 49 years old are omitted due to small sample size (source: Ingenix, 2002).

HCUP =
NAMCS =

Abbreviations and Acronyms

CPS =
DPPS =

Current Population Survey

Division of Prevention and Population
Sciences

Health Care Cost and Utilization Project
metropolitan statistical area

National Ambulatory Medical Care
Survey

prostate specific antigen

Surveillance, Epidemiology and End
Results Program

MSA =

PSA =
SEER =
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