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Background, Despite the lack of consensus on pros-
tate cancer screening recommendations, men are bea-
ing sereened at high rates in some states. Our objective
waas by examine the trends in prostate cancer sereening
awareness and practices from 1994 through 1997 and
the relationship among screening praciices and demo-
graphic characteristios, perceived risk, and family his-
tory of prostate cancer

Methods, Data from the New York State Behavioral
Risk Factor Surveillance System surveys and question-
naire modules on prostate cancer screening were used
for this study, which excluded men vounger than 50
years of age and men with a history of prostate cancer,
The questionnaires were administered by random-
digit-dialed monthly telephone surveys of the civilian,
noninstitutionalized adult populstion in New York
State.

lesulis. A total of 205, 386, 273, and 448 men, the vast
majority of whom were white, met the study criteria
for 1984, 1995, 1996, and 1907, respectively, Each vear
the percentage of men who reported having heard of
the prostate speciflic antigen (PSA) test inereased (test
for trend, P < 0.001), Among those who had heard of
the PEA test, the percentage who reported having had
a PEA test increased steadily from 1994 1o 1997, About
3% of the men in each year’s study did not have an
impression of their risk of getting prostate cancer,

Conelustons, Given the increasing rate at which men
are reporting being screened for prostate cancer and
given their reported perccived risk levels, perhaps
meare necds to be done to educate men aboul sereening
implications and personal risk for prostate cancer
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INTROIMICTTON

There are no published data on trends in prostate
CAnCEr screening o awarcness. This study is the frst
to report on such short-term trends. The purpose of this
study was to further examine prostate screening among
Mew York State men, the trends in prostate cancer
awarencss and screening practices from 1994 through
1997, and the relationship between screening practices
and certain sociedemographic characteristics and per-
ceived risk of prostate cancer. For 1996, the study fur-
ther examined the relationship between reported pros-
tate cancer screening practices and reported family
history of prostate cancer.

BACKGRMIND

Prostate cancer is the second leading cause of cancer
death among men. According to the American Cancer
Society (ACS), in 2000 more than 180,000 new cases of
prostate cancer will be diagnosed in the United States;
an estimated 32000 men will die of the diseaze [1].
Prostate eancer rizsk increases with increasing age and
is higher among black men than among white men, The
age-adjusted incidence iz 1420 per 100,000 for black
men and 108.3 per 100,000 for white men [2,3]. The
digease is rarely seen in men younger than 50 vears of
age, As dorumented by the National Cancer Institute's
Surveillance, Epidemiology, and End Results program
data for 1973 through 1995, among both black and
white men, the incidence rates increased until 1993
after which they began to decline [4,5]. Specifically,
there was a rise in the incidence of localized or regional
cancer diagnoses and a fall in distant diapnozed dizease,
Despite these changes in incidence, the median age at
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diagnosis (T2 yvears for white men and 70 vears for black
men) remained relatively stable from 1980 until about
1993, when it began to decrease slightly [6,7].

Researchers beliove that the introduction of the pros-
tate specific antipen (PSA) screening test in the late
1980z aceounts for much of the increase in localized
proatate cancer ineidence [8]. The serum PSA test is
prostate organ=spevific; however, it is not prostate can-
car specific, Men with elevated PSAs can have one of
several benign proztatic conditions, including acuts uri-
nary retention, acuie prostatitis, prostatic infarction or
ischemia, or benign prostatic hyperplasia [9-17]. De-
spite its widespread use, the PSA test has limitations:
reported sensitivities of 70 to 99% and specificities of
54 to 91% [11-13].

No consensus currently exists about recommenda-
tion:s for prostate cancer screening. For men at least 50
years of age who have at least a 10-year life expectancy,
the ACS recommends an annual digital rectal examing-
tion (DRE) and a prostate specific antigen test. ACS
also recommends that younger men who are at high risk
be offered similar screening [14]. The recommendation
from the American Urelogical Association [75] is quite
similar to ACS guidelines. Among those in disagree-
ment are the American College of Preventive Medicine
and the United States Preventive Services Task Force,
which state that routine sereening for prostate cancer
with DRE or PSA is not recommended [18,17]. The Task
Force based its decision mainly on inconclusive evi-
denece from studies of the effectiveness of serecning tests
in reducing prostate cancer morhidity or mortality. Al-
though they will not be completed for many more vears
[£3], several clinical trials are under way to evaluate
the efficacy of prostate cancer screening.

Despite the lack of consensus on prostate screcning
recommendations, resulis from the 1994 and 1995 New
York State Behavioral Risk Factor Surveillance System
(BRFS8) found that men are reporting being screened
at high rates [I9]. Among the men in New York State
who had heard of the PSA test (37%), 84% reported
ever having had the test in 1 of those 2 vears.

The purpose of this study was to further cxamine
prostate screening among Mew York State men, the
trends in prostate cancer awareness and sereening
practices from 1884 through 1987, and the relationship
between screening practices and certain zociodemo-
graphic characteristics and perceived risk of prostate
CATICET.

METHODS

Information from the 1994 through the 1997 New
York State BRFFSS surveys and questionnaire modules
an prostate cancer sereening provided the basis for this
study, BRFSS is a state-based system designed to collect
information on madifiable health-related behaviors and
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to monitor behavioral risk factors, The prostate eancer
sereening module waz designed by the New York State
Department of Health in conjunetion with the Centers
for Dizease Control and Prevention to assess prostate-
cancer-related knowledge, attitudes, and screening
practices. BRFSS data are obtained from random-digit-
dialed monthly telephone surveys of the civilian, nonin-
stitutionalized, adult population (1994, n = 2313; 1905,
o= 2477, 1996, n = 2188; 1997, n = 3403) [20]. Sample
wiightls were constructed to compensate for unequal
probabilities of selection and to adjust the sample to
the age, sex, and racial distribution of the New York
adult pepulation.

The current study includes men at least 50 vears of
age with no reported prostate cancer history in 1994,
19585, or 1996, Data on prostate cancer history were not
collected in 1997, Demographic variables included the
respondent’s educational attainment (high school grad-
uate or less, at least some college or technical school),
age (50 to 64 years of age, 65 years or older), health
plan coverage (ves, no), and race (black, white, other).
Most of the men in the sample were white or black.
Thus, the low numbers of men in the other racial catego-
ries woere excluded from data analysis,

Prostate cancer awareness and sereening variahbles
included the respondent’s perceived chances of gotting
prostate cancer. (“In terms of vour own risk, what would
you say vour chances are of getting prostate cancer?
Rezponzes; high, medium, low, none, don't know'not
sure. ) If the respondent had “ever heard about the PSA
blood test” he was then asked whether he was told by
a physician to have the test and whether he had had
the test. Men were also asked whether they were told
by & physician to have a DRE and whether they had
had the examination. Questions about the DRE were
not asked in the 1987 survey,

The 1996 survey data were used in a subanalysis
because that year the survey included additional ques-
tions regarding family history of prostate cancer. Fam-
ily history was assessed by whether a first-degree rela-
tive {i.e., & father, brother, or son) reportedly had
prostate cancer (ves, no). For the subanalvsis of 1996
data, we used only data on men at least 50 vears of
age who had no history of prostate cancer and who
responded ves to the question “Have you ever heard
about the PSA blood test?™, For the question reparding
a respondent’s perceived chances of getting prostate
cancer, responses in the *high”™ and “medium” and the
“low” and “none” categories were combined to improve
statistical power.

Weighted prevalence and standard error estimates
for demographic variables from the main questionnaire,
as well as for prostate cancer screening variables from
the module, were caleulated using SUDAAN software.
Thiz was done to account for the complex multistage
cluster sampling dezsign of the BRFSS [21,22]. Tests for
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trend were conducted by using the logistic procedure
in SUDAAN (year was the sole independent variable in
the medel with the variable of interest as the outcomae).

Using Pearson's y* test, relationships between inde-
pendent categorical variables and whether the respon.
dent reported having been screened for prostate cancer
were explored by cross tabulations of only the 1996
data. Finally, a logistic regression analysis was con-
ducted o model prostate cancer screening. For this
analysis, we combined into one variable the positive
responses to either of two questions: “Have vou ever
been told by & physician that you should have a PSA
blood test to check for prostate cancer?” or “Have vou
ever been told by a physician that you should have a
digital rectal exam?”.

RESULTS

Uzing the Council of American Survey Research Cir-
ganization's methed [25], we found response rates of
6l, 60, 31, and 52% for 1994, 1995, 1998, and 1997,
respectively. A total of 302 men at least 50 years of age
weare interviewed in 1994, 342 in 1996, 279 in 1996,
and 448in 1997, Men who reported a history of prostate
cancer were excluded from the study, leaving 295 for
1994, 336 for 1995, 273 for 1996, and 448 for 1997. For
the subanalyvsis of 1996 data, 185 men at least 50 years
of age without a history of prostate cancer reported
having heard of the PSA test.

For the years 1994 to 1997, men 50 to 64 yvears of age
made up between 53 and 57% of the study populations
{Table 1}. The median age in years of respondents for
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each year was 84 (1994), 65 (1995), 64 (1996), and &4
(1897} idata not shown). The vast majority (82 to 86%)
of respondents were white, The percentage of thoze re-
porting completion of at least 1 to 3 vears of college or
zome technical school inereased from 42% in 1994 to
54% in 1987 (test for trend, P = 0.01). Nearly all respan-
dents for vears 1994 through 1997 had some form of
health insurance (Table 1). When asked whether they
agreed with the statement “I would want to have special
tests to find out early if I had prostate cancer,” most
men (70-77%, depending on the year) strongly agreed
idata not shown), There were no significant differences
between either educational level or year of survey and
strongly agreeing with the above statement. The ques-
tion was not asked in 1997, The percentage of New York
State men who reported having heard of the PSA tost
increased each yvear (test for trend, P < 0.001) (Table 2.
From 1994 through 1997, a respondent's perceived
chanees of getting prostate eancer varied little (Table
2), The percentage of men who thought their chances
of getling prostate cancer were low inereased from 219%
in 1994 to 31% in 1997 while the proportion who felt
they had no chance of getting it decreased by about 8
percentage points (test for trend not significant),
Armong men who had heard of the PSA test, there was
asteady inerease in the percentage who were reportedly
told by & physician that they should have the test (58%
in 1984 to T7% in 1997, test for trend, P < 0,001) and
who had reportedly ever had a PSA test (62% in 1994
to 7% in 1997, test for trend, P < 0.001) (Table 2),
Increases during the study period were also seen for

TABLE 1
Demographic Characteristics of New York State Men at Least 50 Years of Age® Whe Participated in the BEFSS' Prostate Madule,

1884 throegh 1997

1504 165 1964 1887
Factor Ik - o nt Ed ne ol T o

Toral 285 236 73 18
e (WBars)

A1 10 64 158 {57.1) 136 {55.1) 157 (58.5) 245 (54.9)

G or older 127 {4250 146 {44.8) 114 (43.5) 20 [45.1)
Hacoe

Black 7] {10LE} a2 (.T) 29 (13,61 40 (114}

While 244 185.3) 242 {85, T 230 (B2.4) 303 {B3.7)

Crther 12 (350 12 (4.4% 5 4.2} 14 (4.8}
Edueation

High school or less 173 (57.5) 176 {53.5) 128 {50.1) 199 {45.8F

L= years of college or mire 121 (42.4) 164 (6.5} 143 {49,9) 240 {547
Health plan coverage

Yes 2 (54.1] 330 (S0 261 411 18941}

{9363

2 188Y data may include men with & history of prostate cancer.
* Behavioral Risk Factor Surceillanee Swatem,
= Wumbers may not add to total due to missing or refased.

“ Weighted percent. Percents may not total to 1007% because of rounding.

*Test for trend, g o= 0003,



198

MCDAVID, MELMIE, AND DERDERIAN

TABLE 2

Self-Teeparted Prostate Cancer Awareness, Screening Practices, and Family History of Prostate Cancer among New York State Mon
at Least 50 Years of Age? 1994 through 1997, BRFSS®

1954 1965 1998 1547
Factor n* e 25% 1+ nt i aneE I ne - 5% 21# BT i i Fre e
Tital &5 36 73 445
Sell-pereoived riak®
High 20 .4 [B.0=12.9] 27 8.0 (4.9-11.00 24 8.8 (B 1=122] a5 £3 18.6-11.1)
Medium a6 210 {15B-34.1) &8 2] (1632400 55 1898 (14.5=Z500 82 203  {16.3-24.4)
Low 20 3T {154-28.0 T8 xR {1TE-27.H) 67 244 (184-304) 134 305 [85,7-35.4}
MNome 5% 11 (135-24.3) al 169 (1Z21=-Z1.T) 21 145 [2.5-19.1) a3 s (7. 7T-13.8)
D't know ot sure o ELE (34.1-3551 108 322 (266-17.0) 55 327 (265-300) 129 300 (25.4-24.T1
Heard of F5A dest
ez 1537 524 dEE=58.0) 197 B4 (B36-65T) 185 672 (BOE-TAA] &2T T34 (BRD=-T77.T)
M 121 496 410-54.27 134 404 (3444640 27 328 (ZES5=702) 124 BT {9RE-31.00
Told by B should hawve
PSA featf
Yoz 83 582 (dBE-S64) 120 AT (BRA-TIL) 125 B33 (BUO-TEE 23T TEa (72 1-81.7¢
Ever had a PEA teat’
oz 9 816 (S35-TOZy 128 685 (BVO-T26) 130 685 (B18=TE2) M1 T2 (ThAi-saEy
Taold by AT shonld hase
a DRE=
¥es 115 0.8 (GRE-TEE)N T3 TET  (B5-528) 148 T84 (T1.65-8H53) =
Ever hod DRE#
b 1M 531 (T62-900r 154 837 (B3.9-936) 164 825 (TEI-R3.6) =
First-diegres relative with
prostate cancer”
Yes ] A 19 15 {56-15% 4

2 1597 data may include men with a history of prostate cancer.
* Behavioral Risk Factor Surveillance Syatem.

* Mumbers may not add to tetal due to missing of refused.

I Woighted estimates. Confidence interval,

* Self-perceived chance of goiting prostate Cancer

{ Men who had heard of the prestate specifie antigen (P3A) Blood Lest.

*# Mhgatal reclal examination.
’_' Ruestion nol asked.
" Test for trend, P = 00001,

those who reported having been told by a physician to
have a DRE {T1% in 1994 to T8% in 19986, test for trend
not significant) but not for those who had ever had
a DRE (83% in 1994 and 1996). In 1998, 11% of the
respondents who had heard of the PSA test reported
that a first-degree relative, i.e., a father, brother, or
son, had prostate cancer (Table 23,

In 1984 a total of 185 men (87%) at least 50 vears of
age who reported no history of prostate cancer reported
having heard of the PSA test. Among these men, having
been screened for prostate cancer was associated with
having been fold by a physician to have a PSA test
(P < 0,001) or a DRE (P < 0.001) {Table 3). Specifically,
men who bad been told by a physician to have either
teat were more likely to report having been screened
for prostate cancer than were men whose physicians
did not tell them to get screened. All men with first-
degree relatives (n = 18) who had prostate cancer re-
ported having been screened. There were no reported

gsereening differences by race, age, education, or insur-
ance status,

In 1986 men at higher risk for prostate cancer (re-
ported family history of prostate cancer, black, 65 years
or older) reported a high perceived risk for the disease,
but none of the differences was significant. Men told to
have a PSA test or a DRE by a physician (n = 170)
and who reported having been screened numbered 159
(97.68%, 95% CI (95.0-100.5)) (data not shown). Logristic
regression results support the findings from the univar-
iate analysis. However, because of the small cell sizes
and unstable estimates, the results are not presented
here,

DISCUSSION

Our results show that among New York State men
older than 50 vears who had heard of the PSA test,
the percentage who had had a PSA test significantly
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TABLE 3

Seli-Reported Screening Blatus in Belation to Awareness, Family History of Prostate Cancer, and Demographic Characteristics for
Sew York State Men at Least 50 Vears of Age” Whe Had Heard of the Prostate Specific Antigon (PSA) Bleod Test (n = 185,

1898 RRFSS"
Ewxer acrsened for prostate cancer’
Factor n Number screened? & () 5% Cl*

Age {years}{n = 185)

50 Lo B4 101 a2 12,1 {85} (BE.8, 87.3)

G or older &4 T8 41.5 185.3, 85.4)
Race (n = 182)

Rlack 17 15 B2.6 (.87 (8149, 1043.3)

White 165 152 #1.6 (9.0, 96.2)
Educatinn (n = 1851

High school or less 75 in B3.1 {0.64) (872, 95.9)

1-3 years of college ot mere 110 110 #1.1 (8.3, 95050
Health plan coverage (n = 1E5]

":':.-u 174 184 92,1 (0,799 (570, 95.1)

o T G 55,2 (6E.2, 110.2)
Belfpereeived rigkf (n = 185)

High, medinm L5 & SB8.1 (0.54) (81.2, 97.00

Low, mone = G 4.5 (580.1, G549

Dant knew/not sure 46 42 g0 (832, 100,77y
Tald by MD should have PSA test {n = 185)

Yrs 125 124 DG (<001 (68,7, 100.4)

Mo, don't know A0 4 775 [66.2, B3.8)
Told by MDD should have DRES (n = 1845)

Yos 148 1443 7.8 (<0001} {980, 100.5)

Mo, don't know 37 24 0.5 {66.1, 85.9)
First degree relative with prostate cancer (n = 185)

i 1B 19 LR E Xah b (100.0, 100.000

Mo 166 151 G1.1 [BA.4, B5.T]

2 With na reported history of prostate caner,
* Behavioral Risk Factor Surveillance System.

* Either by prostate spealic antigen test or by digital rectal examination,

€ Numbers may not add to total due to missing or refused.
* Weighied estimates. Confidence interval.

f Sell-perceived chance of getting prostate cancer,

* [Hpital rectal examination.

increased from 1994 through 1957, Az expected, also
on the increase was the proportion of men whose physi-
cians told them that they should have a PEA test or a
DRE, These increases, attributed possibly to increased
awareness of the PSA test, are to be expected given
national trends of decreased average age at diagnosis
[24]. In 1556, however, those who reported having had
a DRE decreased to 83% from 89% in 1995, Although
reported ever PSA fest usage in our study did not
change from 1995 to 1896, it increased dramatically in
1997, What may be affecting screening rates in the
New York population is patient interest in screening.
However, our data strongly support the role the physi-
cian plays in the likelihood of being screened. Wolf and
colleagues found that paticnts less informed about pros-
tate cancer screening are more likely to be interested
in being screened than patients who received informed
consent discussion about PSA sereening [25].
However, having attained a higher educational level

does not necessarily translate into being more intoer-
ested in prostate cancer screening. Bratt ot al, [26]
found that lesgs educated men (less than 12 vears of
education) were more interested than better educated
men in Enowing whether prostate cancer is inherited
and in getting screened, Our results indicate that al-
though those leas educated in the New York population
wore slightly more likely to have been screened for pros-
tate cancer {not significant), they were not more likely
to want to be screened to find out early if they had
proastate cancer (strongly agree with the statement “I
would want to have special tests to find out early if I
had prostate cancer.™.

The BRFSES data are weighted to the age, sex, and
race (white vg non-white) distribution of adults in New
York State based on the most current population projec-
tions. Therefore, the weighted percentages reported in
Table 1 are reflective of the demographics of New York
State adults. However, education iz not part of the
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weighting methodology, In fact, in 1997 the New York
State BRFSS adult population has a higher level of
educational attainment than doez the US Bureau of the
Census estimate for the state adult population [27].
This fact could lead to biased estimates, However, the
rates of reported screening would likely still be quite
budgrhy.

According to the results of this survey, regardless
of age, race, education, health plan coverage, reported
famaly history, or whether the physician recommended
a acreeming test, a very high proportion of New York
State men are reporling being screened for prostate
cancer. This leads one {0 surmise that these factors are
not being considered in the decizion to sereen by either
the physician or the patient, Before deciding to screen,
are doctors talking to patients about the implications
of a positive sereen? o patients understand the conse-
quences of a positive screen in terms of costs, potential
treatment choices, and possible morbidity outcomes?
More needs to be learned about patients’, particularly
elderly patients whose disease tends to be less agpres-
sive, understanding of these implications.

Our data alse show that perceived risks have not
changed much; about 30% still do not have an opinion
of their risk, and 1 in 10 feels he has no risk. Despite
the increased use of screcning tests, the percentage of
men whe think their chanees of petting prostate cancer
are low appears to be increasing in New York State.
This could be attributable to few established prostate
cancer risk factors (black [2], older [2], positive family
history [28.28]). It is known that men with a family
history of the discase have two to five times the risk
of developing prostate cancer than have men with no
relatives affected [30,31]. Consistent with published
data, the men in our study with a reported family his-
tory of prostate cancer are reporting being screenced at
higher rates than are those with no known family his-
tory, although screening among both groups is high.
The population-based prevalence of a history of prostate
cancer among first-degree relatives in other studies var-
ied between 5 and 11% [22]. Our study eatimate of Mew
York State men who had heard of the PSA test and had
& first-degree relative with prostate cancer falls within
this range, although our sample size is small. Also in
Mew York, black men are reporting being scresned at
higher rates than white men. They are known to have
a 60% higher prostate cancer incidence rate than white
men have and a 130% higher mortality rate [4].

Dezpite national estimates indicating that greater
than 75% of all prestate cancers are diagnosed in men
alder than 65 years [1], these men are reporting being
screcned at about the same rates as are younger men
(50 to 64 years of age) in New York. This may be ox-
plained by the widespread use of the PEA test and a
lack of consensus on recommendations for itz use,

The current study has several limitations, the most
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important being a lew response rate by people with
telephones (51 to 619%). This compares with a median
rasponse rate of 62% reported by Maszey et al, [33]
in their analysiz of 39 random-digit-dialed telephone
surveys. However, since we did not attempt to assess
the affect of nonresponse, results should be interproeted
with this weakness in mind. Another limitation is the
small sample size, which resulted in wide 95% confi-
dence intervals, The 1996 BRFSS module on prostate
cancer included questions on family history, but the
1994, 1995, and 1997 modules did not. Because the
numbers are small for 1996, the subanalysis results
have wide 95% confidence intervalz, Although the inter-
vals do not always include 1, a much larger sample size
iz preferable to obtain more stable prevalence esti-
mates, Another limitation is that people without tele-
phones (estimated at 5% in 1997 for New York State
[34]) were excluded.

Given the self-reported nature of the survey, informa-
tion bias iz another limitation. We have not assezsod the
accuracy of the subjects’ self-reports. However, several
studies have meazured the accuracy of time-limited re-
call of cancer screening tests. Studies that used tele-
phone surveys and assessed recall of a Papanieolaou
test, mammography, or 2 DREE (all more memorahble
than a PSA test) in the past 2 vears reported sensitivi-
tics ranging from 69% for men who received a DRE to
9% for women who received a mammogram [25-37).
Since our respondents were asked whether they had
ever been screened for prostate cancer, the validity of
our findings is unknown and cannot be directly com-
pared to other studies which measured the accuracy of
patients’ recall of cancer screening tests within the past
1 to 2 vears,

Two additional studies have measured the accuracy
of patient reports of family history of cancer [$8,39].
They found that between 83 and 97% of reports were
accurate, Higher accuracy rates were achieved for first-
degree relatives (compared with zecond) and selfre-
ferred patients (compared with randomly selected), The
1997 data do not exclude men with a history of prostate
cancer, perhaps overestimating the percentage of men
who reported having been screened for prostate cancer
{compared with other estimates in Tables 1 and 20
Finally, this study does not address the frequency of
screening. The respondents were asked whether they
had ever been sereened for prostate cancer, not whether
they had been screened within the previeus vear or two.

In the absence of national surveillance data to moni-
tor trends in prostate cancer acreening, this study pro-
vides the first known (to the authors) report on the
short-term trends of prostate cancer screening rates
and associated factors in a large state, New York is one
of the fow states where prostate cancer screening data
are available over time on a population basis. At this
point, with the rates of ever having been screened (DRE
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or PEA test) at greater than 80% for men who have
heard of the PSA teat (Table 3) (for 1994 to 1996 we
excluded those with a reported history of prostate can-
cer 50 we are probably slightly underestimating the
percentage of the fotal population whoe haz ever been
sereened for prostate cancer), it may be time to move
to surveillance of recent sereening (during the previous
1 or 2 wears) or the frequency of screening to monitor
and assess trends in awareness and screening.

Motwithstanding the controversy surrounding the
PSA test, men 65 or older in New York State are re-
porting high rates of having been screened for prostate
cancer. As evidenced by the rezpondents’ perceived risk
of prostate cancer, more needs to be done to educate
men about personal risk, especially black men (1996,
12% report a high perceived risk of prostate cancer).
And more information is needed on how variables such
as patient educational level, age, race, family history,
cost, possible subsequent morbidity, and physician in-
fluences (such as education and counseling of patients)
affect who gets screened.
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