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ministered in 1987, was designed to monitor cancer-screening
Background: Screening to detect cancer early, an increas- objectives established in that same y&gP). The 1998 survey
ingly important cancer control activity, cannot be effective provides the final results for Healthy People 2000 (HP2000)g
unless it is widely used Methods: Use of Pap smears, mam- objectives for cancer screening and also establishes the bencg
mography, fecal occult blood tests (FOBTS), sigmoidoscopy, marks for the new Healthy People 2010 objecti{®s We ana- o
and digital rectal examination (DRE) was evaluated in the lyze data on cancer screening from the 1998 NHIS preventiorgy
1987, 1992, and 1998 National Health Interview Surveys. module in light of trends since 1987. We then analyze the 199@
Levels and trends in screening use were examined by sexdata with regard to covariates that have been shown to be assa-
age, and racial/ethnic group. The effects of income, educa- ciated with differential use of cancer screening and, on the ba5|§
tional level, and health care coverage were examined within of clinical evidence, can be expected to be linked to d|fferent|alsm
age groups. Logistic regression analyses of 1998 data werdn cancer-related health outcomes.
used to develop a parsimonious, policy-relevant modeRe- This special article examines trends in, and determinants oﬁ'i
sults: Use of all screening modalities increased over the pe-major cancer-screening practices. We do not attempt to evalua@
riod examined; for mammography and DRE, the increase Whether the HP2000 cancer-screening objectives were met fcg
was more rapid in the first half of the decade; for the Pap several reasons. First, the 2000 objectives will be systematlcallﬁ
test and S|gm0|doscopy, the increase was more rap|d in the evaluated in official reports. Second, new scientific eV|dence,3
second half of the decade. Levels of colorectal cancer screenteflected in important changes in national thinking in the decadés
ing (both sigmoidoscopy and FOBTS) in 1998 were less than Since the objectives were originally published, has led to debates
the level that prevailed a decade earlier for mammography. about and modifications in screening guidelines. Also, reim-&
Patterns of change for all screening modalities differed be- bursement for cancer screening, especially by Medicare, haa
tween age, sex, and racial/ethnic groups, but prevalence oféxpanded. We have chosen the screening modalities that, be}
use during the study, within recommended time intervals, cause of these debates and changes, are most likely to requu:e
was consistently lower among groups with lower income and analysis and interpretation. This special article examines Pag
less education. Logistic regression analyses indicated thatsmear (cervical cancer screening), mammography (breast cancgr
insurance coverage and, to a greater extent, usual source ofscreening), fecal occult blood test (FOBT) and sigmoidoscopy
care had strong independent associations with screening us-(colorectal cancer screening), and digital rectal examinatiorts
age when age, sex, racial/ethnic group, and educational level(DRE) (rectal and prostate cancer screening) as reported in the
were taken into account.Conclusions:While cancer screen- 1987, 1992, and 1998 NHIS. In this article, we use the contem<
ing is generally increasing in the United States, usage is rela- porary term “endoscopy” to refer to screening procedures thalﬁ
tively low for colorectal cancer screening and among groups may have consisted of either rigid procto-sigmoidoscopy, flex->
that lack health insurance or a usual source of care. [J Natl ible sigmoidoscopy, or colonoscopy. The term that was actuall;g
Cancer Inst 2001;93:1704-13] used on the NHIS questlonnalres to refer to this group of pr0c
cedures was “proctoscopy.”

Studies have consistently found that levels of income anog
Screening to detect cancer early is an increasingly importaif,cation as well as the presence or absence of health insurande

activity to control cancer. Unless widely and regularly usedyq 5 ysual source of health care are all factors that are associ-
screening cannot be optimally effective in a population. There-

fore, monitoring of cancer screening is a critical aspect in the

ongoing evaluation of national cancer control efforts. Before

analyzing the use of cancer screening in the U.S. population-in

1998, the main purpose of this special article, we provide SOMéijiations of authors:N. Breen, M. L. Brown, R. Ballard-Barbash (Applied
context by examining trends in screening during the last decadesearch Program), W. W. Davis (Statistical Research Applications Branch,
We then examine cancer- screening data from the recently $erveillance Research Program), Division of Cancer Control and Population
leased 1998 National Health Interview Survey (NHIS). |:|na||y$(:|ences National Cancer Institute, Bethesda, MD; D. K. Wagener, Division of
we utilize several parsimonious, policy-relevant models to eltjealth Promotion Statistics, National Center for Health Statistics, Centers for

. . Disease Control and Prevention, Hyattsville, MD.
cidate further what factors influence the most recent use 0 orrespondence tdVancy Breen, Ph.D., National Institutes of Health, EPN-

screening as reflected in the 1998 data. 4005, 6130 Executive Plaza, Bethesda, MD 20892-7344 (e-mail: nb19K@
The NHIS is a continuous national interview survey of housgin.gov).

holds in the United States. The first NHIS cancer module, ad-See“Note” following “References.”
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ated with individual use of health services and are especialig longest time interval from last screening available in the NHIS is 3 years, we
p )°°

strong predictors of preventive service {de12).Health insur- used this interval for endoscopy.

ance coverage and having a usual source of health care aredhening Versus Diagnostic Tests

routlnely used measures of access to services. Usmg regression

analysis, we estimate how much screening would increase ifn NHIS, a test can be categorized as screening or diagnostic on the basis of

health insurance and a usual source of care were extended tc}l}ﬁéespondent selecting the item “Part of a routine physical examination/As a

tire U.S lati Y, | . . | screening” as the reason for the test. As tests become more widely used for
enure U.S. population. we also examine screening preval er%%f‘eening, their use for diagnostic follow-up constitutes a smaller proportion of

over the recommended time periods by the three major racigérai use. For example, less than 10% of mammography and Pap smear tests

ethnic groups in the Unites States: non-Hispanic whit@&re identified as done for diagnosis. Use of colorectal cancer tests for screening

(“whites”), Hispanics, and non-Hispanic blacks (“blacks”).  of asymptomatic individuals is still relatively low. This article focuses on colo-
rectal cancer tests used for screening purposes. However, information is also

SUBJECTS AND M ETHODS discussed for total usage, i.e., for diagnostic, screening, and combinations of
diagnostic and screening tests for colorectal cancer. For colorectal cancer, the
National Health Interview Survey prevalence of test use reported for screening purposes was analyzed in the

regression models.

The NHIS is a multipurpose health survey conducted by the National Cenfée Groups -
for Health Statistics, Centers for Disease Control and Prevention (CDC), and | S
the principal source of information on the health of the civilian, noninstitution- For purposes of analysis, three age groups were defined: 25-49 years, 50_(51
alized, household population of the United States. The NHIS has been condugigsks, and 65 years or older. Age groups were selected to allow for a cleare?
continuously since its beginning in 1957. Data are released on an annual bagiglerstanding of how various factors that are known to influence prevalence OE
The NHIS core questionnaire items are revised every 10-15 years; the lasteening across age groups, such as insurance coverage and age-specific screen-
major revision occurred in 1997. The NHIS that was fielded from 1982 throughg guidelines, might vary by these age groups. For insurance coverage, age
1996 consisted of two parts: 1) a set of basic health and demographic itejasrs was selected because this is the age at which the Medicare benefit bg-
(known as the core questionnaire) and 2) one or more sets of questions (cajjigéd—a benefit that covers the population 65 years old and older almost unig
supplements) on current health topics. versally (97%). In contrast, 15%-25% of the 25- to 65-year-old population wasz:
The NHIS uses in-person household interviews to obtain demographic chafiinsured from 1987 through 19988). Age-specific clinical guidelines for S
acteristics and health-related information on everyone living in the househodgncer screening influenced the decision to use the age group 50-64 year%.
The survey was approved by the U.S. Office of Management and Budget ungigévalence of Pap smear usage is reported separately for women 25-49 yeags
the Privacy Act, and informed consent was provided by the participants upgi, because women in this age range tend to obtain Pap smears routinely as part
administration of the survey instrument. of their reproductive health care. In NHIS, questions regarding the Pap test werg
NHIS data in this article were collected in the 1987, 1992, and 1998 surve¥sked of women 18 years old and older. Most Americans are assumed to ha
In 1987 and 1992, the National Cancer Institute (NCI), National Institutes @bmpleted their lifetime educational attainment by age 25 years. Because V=
Health, sponsored special topic supplements. One adult in each household y¢2sl educational attainment in some of the analyses, only women 25 years ofd
randomly selected to respond to questions addressing a number of issues relgigicbider were included throughout this article.
to cancer, including utilization of cancer-screening modalif3). In 1998, a
Health Prevention Supplement, sponsored by the U.S. Department of Health RRiSponse Rate and Missing Data
Human Services, also included questions regarding the utilization of cancer . - . Ny
screening. Questions changed slightly between the surveys; however, in T':]S uses a nested Isample de5|gn. fT?]eref(;.re.’ a(_julfts e_|||g|b|¢ t© Lecelve ”(E
years, respondents were asked whether they had ever had the screening ex th Prevention Supplement con3|s_t 0 t_ose ving In family units who agree =
nation and, if so, how long ago. The 1987 and 1992 surveys allowed open-enBoe&ESpond to the core NHIS quest_lonna_lre (90%) and who, themselves, rex
responses to screening time. Respondents to the 1998 survey were asketq ded to the general adult questionnaire (83'8%)' In this s'ubset, 98'3,% Q’ﬁ
choose between a limited number of response categories characterized in teg'%(‘ s asked to respond to the Health P!'ev_er_mon Supplement dld so, resulting @
of years. Precoded responses for questions for all the screening modalities i nal response rate of 72.6% from all individuals from the original household ©

€6/31P1e

(54 b
an outer range of 3 years. While not perfect, individual self-report has be%%mple. Final response rates‘forthe 1987 NHIS and the 1992 NHIS supplemen§
& 82% and 87%, respectively.

found to be a satisfactory measure of the usage of screening tests for the purp\g%espondents who indicated that they had never heard of the test or wh%

of monitoring national level and trends in usad4,15). - . . ; L

9 ) reported a test within an unknown period since their last test—making it unclearg*
whether or not to include their response within the targeted time period—werez)
considered to be missing. The proportion of missing responses ranged frono

7% (n= 14) for men 50 years old and older responding to FOBT in 1992 to Z

For the five screening tests under study (mammography, Pap test, FOIg % (n= 272) for men 50 years old and older responding to FOBT in 1987 e
sigmoidoscopy, and DRE), dichotomous variables were constructed to indicﬂ\e N7

whether the respondent reported a test within a specified period of time. Defh-e nu_mtflfarb(l)f ;esPondemS for all population groups and screening tests arg

nitions of recency are derived from evidence-based clinical guidelines and Fown in fable L.

tempt to capture adherence to the recommendations they contain. This Sp?&ﬁ‘hlysis

article uses the U.S. Preventive Services Task Force recommend@t&ress

the reference for screening test intervals, with the exception of endoscopy. Théll statistics were weighted by the NHIS sample weights to the U.S. total

time periods were 3 years for Pap tests and endoscopy and 2 years for mpopulation. All statistical tests were two-sided. The Survey Data Analysis sta-

mography, FOBT, and DRE. tistical computer package (SUDAAN)L9) was used to take into account the
The NCI and the American Cancer Society’s recommended interval foomplex sampling scheme of NHIS for the estimation of standard errors. The

screening mammography for women 40 years old or older changed from evpagterns in Fig. 1 did not differ noticeably when usage prevalence was age-

1 to every 2 years (http://cancernet.nci.nih.gov/wyntk_pubs/breast.htm#5). Bdjusted, so unadjusted prevalences are shown.

purposes of documenting trends in use over the period of 1987 through 1998, wérends for the two different periods, 1987 through 1992 and 1992 through

use mammography received within the last 2 years. This measure obviousd®8, as well as for the entire decade under study, 1987 through 1998, were

results in higher reported use than would a measure of women who currenéigted for statistical significance with the use of tisatistic for testing equality

receive regular screening mammography on an annual basis; however, it @fdwo proportions. Anyt statistic greater than 2 in absolute value would indicate

vides a consistent measure over this period of changing recommendations. statistical significance at the 5% level. The results of the tests are not shown;
The U.S. Preventive Services Task Force does not recommend a spetifievever, all differences noted in the text are statistically significant. Since trend

screening interval for sigmoidoscoi6). Recent guidelines from the American tests were carried out by groups defined by age, race/ethnicity, and sex (when

Gastroenterological Association (AGA) suggest an interval of 5 y@aisSince  applicable), a more conservative approach would be to use a higher threshold of

Test Intervals
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Table 1, A.Proportion who reported recent use of Pap smear by age and race*; 1987, 1992, and 1998+t

Year Age group, y All races, % (95% Cl) White, % (95% CI) AA, % (95% Cl) Hisp, % (95% CI)
1987 No. 10539 8228 1496 620
=25 10539 74.4 (73.310 75.4) 74.4 (73.2 10 75.6) 80.6 (78.3 t0 82.9) 68.5 (63.9 to 73.1)
25-49 5867 85.0 (83.9 10 86.1) 85.1 (83.9 t0 86.4) 91.7 (89.5 to 93.9) 78.7 (74.0t0 83.3)
50-64 2127 68.2 (65.8 10 70.7) 70.1 (67.5t0 72.8) 70.9 (65.5 to 76.3) 50.7 (40.9 to 60.4)
=65 2545 50.8 (48.7 10 52.9) 51.8 (49.6 t0 54.0) 44.8 (38.2t0 51.4) 41.7 (27510 56.0)
1992 No. 6018 4420 847 588
=25 6018 76.4 (75.0t0 77.7) 75.7 (74.210 77.3) 80.1 (76.6 t0 83.6) 81.5 (77.1t0 85.8)
25-49 3439 86.0 (84.6 to 87.5) 86.2 (84.4 t0 87.9) 88.2 (84.9t0 91.6) 86.8 (82.7 t0 90.9)
50-64 1200 72.2 (69.0 t0 75.4) 72.3 (68.5 0 76.0) 76.0 (68.2 to 83.8) 76.4 (67.0 to0 85.8)
=65 1379 53.3 (50.2 t0 56.5) 53.2 (49.9 t0 56.5) 51.9 (42.1t0 61.8) 57.5 (43.1t0 71.8)
1998 No. 15704 10661 2221 2367
=25 15704 79.9 (79.2 10 80.7) 79.9 (79.0 to 80.8) 84.5 (82.6 10 86.3) 77.4 (75510 79.3)
25-49 8699 87.0 (86.2 t0 87.8) 87.9 (87.0t0 88.9) 90.6 (88.7 t0 92.4) 80.6 (78.3 10 82.9)
50-64 3359 79.9 (78.4 10 81.4) 80.4 (78.7 t0 82.1) 81.6 (77.2 10 85.9) 76.6 (72.3 10 81.0)
=65 3646 59.8 (57.9 t0 61.6) 59.7 (57.6 t0 61.7) 61.7 (57.0 to0 66.4)

59.8 (53.1t0 66.5)

Table 1, B. Proportion who reported recent use of mammography by age and race*; 1987, 1992, and 199871

All races, % (95% CI)

White, % (95% ClI)

AA, % (95% CI)

Hisp, % (95% CI)

Year Age group, y

1987 No.
=40 6517
40-49 1719
50-64 2161
=65 2637

1992 No.
=40 3719
40-49 1123
50-64 1190
=65 1406

1998 No.
=40 10374
40-49 3294
50-64 3375
=65 3705

6517
28.8 (27.4 10 30.2)
32.0 (29.4 to 34.6)
31.7 (29.5 10 33.9)
22.8 (21.0t0 24.7)

3719
55.8 (53.810 57.7)
58.1 (54.8 t0 61.4)
61.1 (57.7 to 64.4)
48.2 (45.2 t0 51.3)

10374
66.9 (65.9 t0 68.0)
63.4 (61.5 to 65.3)
73.7 (72.010 75.3)
63.8 (62.0 10 65.6)

5277
30.4 (28.7 t0 32.0)
34.3(31.310 37.4)
33.7 (31.0t0 36.3)
24.0 (22.1 10 26.0)

2847
56.6 (54.3 10 58.8)
58.4 (54.6 10 62.3)
62.6 (58.8 t0 66.5)
49.3 (46.0t0 52.7)

7580

68.0 (66.7 t0 69.2)
64.4 (62.1 10 66.6)
75.3 (73510 77.1)
64.3 (62.4 10 66.2)

838
23.8 (19.9 10 27.7)
27.8 (19.5 0 36.2)
26.5 (20.4 t0 32.6)
14.1 (9.8 to 18.4)

485
52.5 (47.310 57.6)
52.5 (42.9 t0 62.1)
60.7 (53.1 to 68.3)
42.6 (31.7 t0 53.6)

1363

66.0 (62.6 t0 69.4)
65.0 (60.1 to 69.9)
71.2 (66.2 10 76.2)
60.6 (55.6 0 65.7)

318
18.3 (13.2 0 23.3)
15.3 (8.9 to 21.8)
23.0 (13.7 10 32.3)2
13.7 (5.8 10 21.7)

sdny wouy papeojumo

apeoe//

59.0 (52.3 10 65.7) &

Table 1, C.Proportion who reported recent use of screening endoscopy for women and men by age and race*; 1987, 1992, and 1998t

o
2
w
N
N
~
Year Age group, y All races, % (95% ClI) White, % (95% ClI) AA, % (95% CI) Hisp, % (95% CI) R
3
Women ©
1087 No. 4728 3889 584 201 2
=50 4728 5.8 (5.1 10 6.6) 6.4 (5.5t07.3) 4.0(1.9t06.2) — o
50—64 2144 5.1 (4.0t06.1) 5.6 (4.310 6.9) 45(1.3t07.7) — o
=65 2584 6.6 (5.510 7.7) 7.1(5.9t0 8.4) 3.3(0.8105.8) — s
1992 No. 2670 2087 341 193 g’
=50 2670 7.3(6.2t08.5) 7.1(5.9t08.3) 8.3(3.9t012.7) 8.4(4.1t012.7) N
50-64 1233 6.7 (5.110 8.3) 6.2 (4.5t07.8) 10.6 (4.1t0 17.2) 7.7(20t0133) S
=65 1437 8.0 (6.4109.7) 8.0 (6.310 9.6) — 9.4(21t016.6) 2
1998 No. 7029 5323 873 675 %
=50 7029 9.8(9.1t010.6) 10.0 (9.2t0 10.9) 10.6 (7.8 t0 13.3) 6.5(4.3t08.8) [}
50-64 3356 8.3(7.2109.3) 8.3 (7.0t0 9.5) 8.8 (5.81011.9) 7.0(3.710102) g
=65 3673 11.4 (10.3t0 12.6) 11.8(10.5t0 13.1) 12.9(8.5t017.4) 6.0(3.0t08.9) ™
Men
1987 No. 2959 2455 340 128
=50 2959 7.7 (6.6108.7) 8.4 (7.3109.5) 4.3(1.3t07.4) —
50-64 1587 6.9(5.5t08.2) 7.7(6.2t09.2) — —
=65 1372 8.7 (7.110 10.3) 9.2 (7.51t0 10.9) — —
1992 No. 1698 1373 178 112
=50 1698 12.2 (10.7t0 13.8) 12.5 (10.8 to 14.1) 13.2 (7.7t0 18.7) 7.8 (2.6 10 13.0)
50-64 899 10.8 (8.6 t0 12.9) 11.3(8.9t0 13.8) 9.8(3.1t0 16.4) 8.4 (2.0t0 14.8)
=65 799 14.0 (11.6 t0 16.4) 13.8 (11.2t0 16.3) 18.1 (8.7 to 27.5) —
1998 No. 4896 3783 509 488
=50 4896 19.0(17.8t0 20.2) 19.5(18.2t0 20.8) 17.8 (13.810 21.9) 15.1(11.3t0 18.9)
50-64 2615 17.6 (15.9 t0 19.3) 18.2 (16.3 t0 20.1) 14.7 (9.8 t0 19.7) 16.2 (11.2 t0 21.1)
=65 2281 20.9 (19.1t0 22.7) 21.2(19.2t023.2) 22.6 (16.3t0 29.0) 12.9 (7.810 18.0)

(Table continues)
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Table 1, D.Proportion who reported recent use of screening FOBT for women and men by age and race*; 1987, 1992, and 19981

Year Age group, y All races, % (95% CI) White, % (95% ClI) AA, % (95% CI) Hisp, % (95% CI)
Women
1987 No. 4645 3835 560 194
=50 4645 20.9 (19.4t0 22.3) 22.0 (20.4 t0 23.6) 15.9 (12.3t0 19.5) 13.5(6.2t0 20.7)
50-64 2105 20.1(18.1t0 22.1) 21.3(19.0t0 23.7) 18.3(13.81t022.8) 11.4 (3.5t0 19.3)
=65 2540 21.7 (19.9 to 23.5) 22.7 (20.7 to 24.7) 12.4 (7.9t0 17.0) 17.7 (5.9 t0 29.6)
1992 No. 2565 2006 323 190
=50 2565 24.8 (22.8 10 26.8) 25.8 (23.5t0 28.0) 20.8 (14.7 to 27.0) 15.4 (8.3t0 22.4)
50-64 1178 24.6 (21.7 to 27.5) 25.2 (22.1t0 28.4) 22.9 (13.9t0 32.0) 19.4 (8.2 to 30.6)
=65 1387 25.0(21.9t028.1) 26.3 (22.8 10 29.8) 18.2 (9.5t0 27.0) 9.8 (3.1t0 16.6)
1998 No. 6925 5236 864 667
=50 6925 26.1(24.91t0 27.4) 27.8(26.4 10 29.2) 21.3(18.1to0 24.5) 14.6 (11.5t0 17.7)
50-64 3314 25.0 (23.3t0 26.7) 26.9 (25.0 to0 28.9) 20.6 (16.6 to 24.7) 13.5(9.7t017.2)
=65 3611 27.4(25.7t029.1) 28.6 (26.7 to 30.5) 22.2(17.7t0 26.7) 16.2(11.2t021.1)Y
=
Men =3
8
1987 No. 2886 2400 328 122 =
=50 2886 18.2 (16.4 t0 19.9) 19.5(17.6t0 21.4) 11.5(7.2t0 15.9) 6.8(2.7t010.8) =
50-64 1547 17.4 (15.1t0 19.7) 18.9 (16.4t0 21.4) 11.6 (5.7to 17.5) 7.7 (2.9t0 12.6) g
=65 1339 19.1 (16.6 to 21.6) 20.2 (17.6 t0 22.9) 11.4 (6.4t0 16.4) — >
1992 No. 1614 1307 166 109 ]
=50 1614 23.8 (21.0to 26.6) 25.0 (22.0t0 27.9) 19.3 (10.0 to 28.6) 10.2 (4.2t016.3) F
50-64 870 23.1(19.310 26.8) 24.5(20.1to 28.8) 18.1 (5.6 t0 30.5) 7.4 (2.3t012.4) g
=65 744 24.7 (21.210 28.2) 25.5(21.7 t0 29.4) 21.1(9.6t0 32.6) — €3D
1998 No. 4794 3701 505 478 g
=50 4794 28.5 (26.9 to 30.0) 29.9 (28.2t0 31.6) 24.3 (19.8 t0 28.7) 15.9(12.3t019.5) §
50-64 2573 26.0 (24.2t0 27.9) 27.5(25.3 10 29.6) 23.1(16.5t029.7) 14.4(9.9t018.9) g
=65 2221 31.8(29.4t0 34.3) 33.0(30.2t0 35.8) 26.1(18.8t0 33.4) 19.1(183.2t024.9)3
=}
Q.
Table 1, E.Proportion who reported recent use of colorectal cancer screening for women and men by age and race*; 1987, 1992, and 19981 g
2
Year Age group, y All races, % (95% CI) White, % (95% CI) AA, % (95% ClI) Hisp, % (95% CI) %
w
N
Women L
1987 No. 4550 3758 549 188 g\é
=50 4550 24.2 (22.7 t0 25.8) 25.7 (24.0t0 27.4) 18.2 (14.3t0 22.1) 14.6 (7.6 t0 21.6) g
50-64 2067 23.1(21.0t0 25.2) 24.7 (22.210 27.2) 20.9 (16.0t0 25.8) 11.7(38.7t019.7) 3
=65 2483 25.5(23.51t0 27.5) 26.7 (24.5t0 28.9) 14.3(9.5t019.2) 20.7(85t032.8) 3
[&)]
1992 No. 2556 2000 320 189 g
=50 2556 28.2 (26.1t0 30.3) 29.0 (26.6 to 31.4) 24.3(18.1t0 30.4) 20.1(12.3t028.0)2
50-64 1176 27.3(24.41030.3) 27.7 (24.410 30.9) 27.4 (18.9t0 36.0) 24.5(13.1t035.9) 3
=65 1380 29.1 (25.9t032.2) 30.2 (26.7 to 33.8) 20.4 (11.0t0 29.7) 14.1 (5.4t022.7) S
1998 No. 6895 5219 855 663 P
=50 6895 30.2 (29.0to 31.5) 31.9 (30.4t0 33.3) 26.0 (22.6 t0 29.5) 18.3(14.8t021.7) 2
50-64 3305 28.6 (26.8 t0 30.4) 30.5(28.3t0 32.6) 24.3 (19.7 to 28.9) 17.9 (13.5t0 22.4)¢€
=65 3590 32.0(30.2t0 33.7) 33.3(31.3t035.2) 28.4 (23.8t033.1) 18.7 (13.6 to 23.8)%
Men %
1987 No. 2820 2345 320 121
=50 2820 22.0(20.1to 23.9) 23.6 (21.6 t0 25.6) 14.5 (9.4 t0 19.6) 7.7(2.6t012.7)
50-64 1515 20.5 (18.0t0 22.9) 22.3(19.7 to 24.9) 12.8 (6.5t019.1) 8.9 (2.8 t0 15.0)
=65 1305 24.0 (21.4t0 26.5) 25.2 (22.5t0 28.0) 16.6 (9.1t0 24.1) —
1992 No. 1622 1312 167 110
=50 1622 29.4 (26.5t0 32.4) 30.4 (27.3 t0 33.6) 26.7 (17.1t0 36.3) 15.7 (7.6 t0 23.8)
50-64 870 27.7 (23.9t0 31.6) 29.3 (24.9 t0 33.6) 22.9(10.0to 35.9) 12.0(5.2t0 18.9)
=65 752 31.5(27.8t035.2) 31.8(27.810 35.8) 32.2(20.4t0 44.1) 22.6 (7.6t037.7)
1998 No. 4784 3690 503 478
=50 4784 37.1(35.51t0 38.6) 38.7 (36.9 t0 40.5) 31.5(26.7 t0 36.3) 23.7 (19.5t0 27.9)
50-64 2567 33.8(31.8t035.8) 35.5(33.210 37.8) 28.3(21.41035.2) 22.5(17.1t027.9)
=65 2217 41.5(39.0 to 44.0) 42.9 (40.0to 45.7) 36.5(29.2t0 43.8) 26.2 (19.9 to 32.5)

(Table continues)
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Table 1, F.Proportion who reported recent use of digital rectal examination for women and men by age and race*; 1987, 1992, and 1998t

Year Age group, y All races, % (95% Cl) White, % (95% CI) AA, % (95% CI) Hisp, % (95% CI)
Women
1987 No. 4711 3889 569 198
=50 4711 37.6 (35.8 10 39.3) 39.6 (37.6 t0 41.5) 29.8 (24.8 t0 34.8) 27.0(20.9 t0 33.1)
50-64 2121 39.9 (37.3t0 42.5) 43.0 (40.0 to 46.1) 32.4 (25.6 t0 39.2) 25.0 (17.6 to 32.4)
=65 2590 35.1(32.9 10 37.3) 36.2 (33.9 10 38.5) 26.0 (19.2 to 32.7) 30.9 (16.8 to 44.9)
1992 No. 2490 1938 326 181
=50 2490 40.0 (37.5 to 42.5) 41.7 (39.0 to 44.3) 35.8 (28.8 t0 42.8) 28.3 (21.0 to 35.6)
50-64 1132 45.0 (41.6 10 48.5) 47.0 (43.11050.9) 43.1(33.2 10 53.0) 30.8 (21.1 t0 40.5)
=65 1358 35.1(31.9 to 38.4) 36.8 (33.4 t0 40.3) 27.1(17.7 10 36.5) 24.7 (15.3 to 34.0)
1998 No. 6927 5237 866 671
=50 6927 41.6 (40.0 t0 43.2) 43.1 (41.3t0 44.9) 37.4 (33.7 t0 41.0) 31.9 (27.6 10 36.3)
50-64 3325 43.8 (41.7 t0 46.0) 46.3 (43.9 to 48.8) 36.0 (30.9 t0 41.0) 33.7 (27.9 t0 39.4)
=65 3602 39.2 (37.1t0 41.2) 39.9 (37.5t0 42.2) 39.2 (34.4 to 44.0) 29.4 (22.9 to 35.8)
Men g
1987 No. 2916 2427 329 125 g
=50 2916 39.1(36.9 t0 41.3) 40.7 (38.4 10 42.9) 35.5 (28.9 t0 42.1) 25.5(19.0 t0 32.0) =
50-64 1560 36.3 (33.4 t0 39.3) 38.3(35.1t0 41.5) 29.7 (21.0 to 38.5) 27.1(18.7 t0 35.4)2
=65 1356 42.6 (39.5 10 45.7) 43.5 (40.4 t0 46.6) 43.1(34.31051.9) 21.2 (6.61035.8) &
1992 No. 1577 1273 161 109 3
=50 1577 47.4 (44.5 t0 50.3) 50.3 (47.3 t0 53.2) 32.2(22.2t042.2) 27.9(19.41036.5)3
50-64 845 41.9 (38.310 45.5) 45.0 (41.1 10 48.9) 26.1 (15.2 to 37.0) 252(16.21034.1)Z
=65 732 54.1 (49.5 t0 58.7) 56.4 (51.7 to 61.0) 42.3 (28.9 10 55.6) 32.5(16.2 to 48.9)%
1998 No. 4871 3751 515 492 g
=50 4871 50.0 (48.3 10 51.6) 52.2 (50.4 to 54.0) 42.6 (37.410 47.7) 35.8(30.5t041.1)%
50-64 2609 44.1 (42.0 t0 46.3) 46.7 (44.3 10 49.1) 37.4(31.0 t0 43.8) 31.1(24.8t0 37.3)3
=65 2262 58.0 (55.7 to 60.3) 59.3 (56.8 to 61.8) 50.6 (42.3 to 58.8)

458 (37.41054.2)5
o

*For Pap test and endoscopy, “recent” is defined as during the 3 years preceding the interview; for mammography, fecal occult blood test (FOBT), and-ﬁigital
rectal examination, “recent” is defined as during the past 2 years preceding the interview; for colorectal cancer screening, “recent” is fifdbetnegpmted FOBT

for screening during the past 2 years or endoscopy for screening during the past 3 years.

tSource:National Health Interview Survey. Respondent racial/ethnic groups are as follows: Hispanic/Latino, non-Hispanic black/African-Americam, and $:

Hispanic white; Asian/Pacific Islanders and Native American/Alaska Native samples were too few to analyze separatelynohAHispanic black/African- g»
American; Hisp= Hispanic/Latino. Percents not shown have a relative standard error greater than 30%. Numbers of respondents for each race/ethnic categ
not add up to number for all races because the category of all races includes all-other-race categooor@itience interval. bt
N
N

n

egoul/wo

ory d

confidence in order to adjust for multiple comparisons. However, most of timeight be expected if policy changes were to improve insurance coverage angi
differences that we note would still be statistically significant using a signifaccess to usual care. To estimate the gain in the proportion of the populatio%
cance level far smaller than 5% because of our large sample size. In addition,gbxeened, the population was stratified by all variables in the model. For each of!
data provided allow any hypothesis to be checked by the reader using d@ngse strata, the gain in screening for that group was estimated as if they ha@
significance level. more favorable characteristics, e.g., insurance coverage versus no insuran
For 1998 NHIS data, possible determinants of use of each screening test veeneerage and a usual source of care versus no usual source of care. We det&r-
explored by entering selected socioeconomic and demographic variables inmn@ed the total population gain by taking a weighted average of the gains of2
gression models. The following categorically defined determinants were consédery subgroup strata, where the weights were proportional to the populatio@
ered: age (coded as two or three levels, depending on the screening exansiza- of each subgroup.
tion); sex; race/ethnicity (coded as three levels); educational level (coded as less
than high school graduate, high school graduate, and at least some colleGFSULTS
income (family income coded as below the poverty level [poor], 100%-199% of _. . .
poverty level [near poor], ang=200% of poverty level [middle/high]); metro- Fig. 1 shows aggregate natlonal_trends In recent test use f@
politan statistical area (MSA) residence (coded as in an MSA or not); hea3€N and women at each data point between 1987 and 199§
insurance coverage (yes or no); and having a usual source of care (yes or Haglusive. Parts A—F of Table 1 present age-specific recent cany
In the logistic regression models, we included independent variables ticgr screening prevalence for the total and for the largest three
would provide a parsimonious and policy-relevant analysis. In each model, wgcial/ethnic groups in the United States, for each of the screen-
included age, race/ethnicity, educational level, usual source of health care, modalities.
insurance coverage. We carried out separate logistic regressions by sex when the
screening test was appropriate for both sexes. We tested for statistically sigr@hanges Over Time in Pap Smear Use
cant two-factor interactions in the independent variables and included significant . .
ones in the model. In 1987, when the first cancer control module was fielded,
We summarized the logistic regression results by using odds ratios (ORs). P&p smears were already used by nearly three quarters of women
a binary independent variable, the estimated OR gives the ratio of the screenimghe United States (Table 1, A). Use continued to increase, but
prevalence for that variable, with all other variables being held constant. If th%my by 5 percentage points over the entire period, reaching 80%
is correlation among the independent variables, one must be cautious in infA™1998. This 5—percentage-point increase in Pap smear utiliza-

preting the OR by itself. . . . .
For each screening test, direct standardization was used to estimate the ! %FJ IS Iargely attributable to increased use among women aged

portion of the population screened out of the total U.S. population of age gro Q years and older. The most notable increase in Pap smear use,

eligible for screening20). Finally, the results of the logistic regression werelfOmM 48 percentage points to 69 percentage points, occurred for
used in a “what-if” analysis to estimate the gain in screening prevalence thdispanic women aged 50 years and older between 1987 and

ny 0z uo
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Women Men

Fig. 1. Recent use of cancer screening tests: 1987, 1992, and 19P8.
Source:National Health Interview Survey. For Pap smear and en-
doscopy (PROC screen), “recent” is defined as during the 3 yedrs
preceding the interview; for mammography, fecal occult blood tegt
(FOBT), and digital rectal examination (DRE), “recent” is defined
as during the past 2 years preceding the interview.

Percent
Percent

40 +

1987 1992 1998 1987 1992 1998

Year Year
‘-B-PAP Smear -<Mammogram -+~FOBT Screen <+-PROC Screen =DRE ]

1992 inclusive. Use among all women aged 25-49 years, alreddple 1, C, shows usage proportions as reported for screeni
at 85% in 1987, increased 2 percentage points by 1998; in cemdoscopy only. S
trast, among women 50 years old and older, it increased 100ver the decade, the proportion of all endoscopies performed
percentage points over the same time period. Throughout foe screening increased among men, from 53% to 66% of alie
decade, black women used Pap tests at consistently higher régsts. However, the proportion among women that was fors
than white women, except for the oldest age group in 1987 ascreening remained at about 50% throughout the decade. Sm@l

s@m woJj papeojumoq

/1

1992. age differentials in the use of screening endoscopy widened. Ii
o 1998, although older men and women were more likely to uses.
Changes Over Time in Mammography Use the procedure, the proportion used for screening purposes was

higher among men aged 50-64 years (70%) than among eithéy

The most dramatic increase in cancer screening has beenntfgrn 65 years old and older (60%) or women 50 years old and

mammography. Mammography was first monitored nationaljger (5096). FOBT is also used for diagnostic as well as forQ

in 1987. In that year, less than 30% of women 40 years old aQ&eening purposes. Over the decade, total FOBT among mes
older reported receiving a recent examination (Table 1, B). Bgtreased about 9 percentage points (from 26% to 35%) and
tween 1987 and 1992 inclusive, use of mammography alm ong women about 5 percentage points (from 29% to 34%)3
doubled. It continued to rise, albeit at a slower pace until 1998y ot this increase was due to use of FOBT for screening. The®
when 67% of women 40 years of age and older reported rece&ifzhortion of FOBT tests performed for screening purposes in<
ing mammography within the last 2 years. Over the decaqges5ed more among men, from 70% to 81%, than amon@

women aged 50-64 years emerged as the most frequent use{5qfen from 719% to 77% (data on proportion of screening tests
mammography. During the first half of the decade, all threg: shown in Table 1). <

groups showed about the same increase (25-29 percentag@aple 1, D, shows that the period prevalence of screening:
points). The increase in mammography use among young@sT increased more among persons aged 65 years and oldgr
women, aged 40-49 years, was less (5 percentage points) thap p, among persons aged 50—64 years. White men and whitg
the older groups (13 and 16 percentage points) during the SecgRgiyen were more likely to use screening FOBT than black ofs
half of the decade._ The racial/ethr!ic differentials in use of MaMgspanic men and women. Among the older population, whiteg—
mography that existed in 1987 disappeared by 1998 for blagymen had the smallest increase in FOBT for screening of any
women. Hispanic women continued to be screened at the Iovt’g%up over the decade. N
proportion of 60% compared with 67% of all women. Screening for colorectal cancer with the use of either modal-
ity (FOBT or endoscopy) was slightly more common for women
than for men in 1987; over the decade, it rose more than twice
Endoscopy of the colon is used for both diagnosti@ much for men (15 percentage points) than for women (6
therapeutic and screening purposes. The use of endoscopyPficentage points) (Table 1, E). White men used screening with
both purposes was more frequent in men in 1987 (15% for mefher modality less often than white women at the beginning of
versus 12% for women), rose slowly between 1987 and 1992 f§f decade; by 1998, they were screened for colorectal cancer
both men and women, and rose at a somewhat higher rate H@re frequently than any group of women.
tween 1992 and 1998 inclusive. The increase over the dec%ﬂ%\nges Over Time in DRE Use
was greater for men (14 percentage points) than for women (7
percentage points). The total endoscopy usage in 1998 was 259%DRE also showed a much greater increase among men (11
and 34% for men aged 50-64 years and 65 years and older pattentage points) than among women (4 percentage points)
17% and 22% for women in these age groups, respectivetiuring the same period (Table 1, F). Older men were more likely

Changes Over Time in Colorectal Cancer Tests
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than younger men to use the test, whereas the reverse was Ragression Analysis

for women throughout the decade. The rate of increase of DRE

usage was twice as high among men 65 years old and oldeMWe used logistic regression analyses to explore further the
compared with younger men and more than three times tlgaparent influence of these factors. Table 3 presents point esti-
among women. Most of the increase for men occurred in the firsates of the ORs for these factors and their 95% confidence
half of the decade. The racial/ethnic gradient present in 1987 didiervals. For all the screening examinations, the direction of the

not change over the decade. coefficients for educational level, usual source of care, and in-
surance coverage was as anticipated from the descriptive results
Use of Tests by Socioeconomic Factors of Table 2, with ORs higher for those with more education and

for those having a usual source of care or insurance coverage.
Table 2 shows use of the various screening modalities @esreening was more strongly related to usual source of care than
reported in the 1998 NHIS by the socioeconomic characteristicsinsurance coverage. The ORs for those having more than a
of the respondents. The usage prevalences are reported for dégh school education were about double those having less than
socioeconomic factor without adjustments for the influence afhigh school education. The only statistically significant OR for
other factors. As observed in other studies, average levelsrate/ethnicity status was a twofold increase in the OR for Pap
screening usage are substantially lower for groups lacking heathear for black women compared with white women. However, o
insurance coverage or lacking a usual source of care. For insaurstatistically significant interaction term between msuranceé
ance coverage, this observation applies across all screening noverage and black race of .614 (not shown in Table 3) sugges@
dalities and age groups; virtually all individuals aged 65 yeassmore complex interpretation. The difference between black$
and older are covered by Medicare. Lacking a usual sourceasfd whites in Pap smear utilization (controlling for all other =
care is associated with lower screening proportions across all éaetors) is larger for those without insurance than for those withs
groups. A similar pattern occurs for income and educationialsurance, suggesting that lack of insurance coverage was Iessgf
level, with low-income and low-education groups reporting lowa deterrent to receiving a Pap smear for black women than foit
prevalence of screening across all age groups. In general, Wigte and Hispanic women (a statistically nonsignificant inter- &
differences in usage between middle to high income comparaction coefficient of 1.045).
with poor were greater than the differences for the educationalWe included income categories in a second regression mod@-
groups. Place of residence had little effect on usage patterfrot shown). As expected, the effect of introducing income into2
Subpopulations living in MSAs were only slightly more likely tothe model was to reduce modestly the estimated ORs for insur3
use the various cancer-screening tests than those living in nanee coverage and educational level, from 0% to 30%, depencﬁ»
MSAs. Therefore, residence was not included in the subsequingt on the screening test, and to a much lesser extent for usugl
regression analyses. source of care.

apes

Table 2. Proportion who reported recent* use of cancer screening tests by socioeconomic factors and age, 19981

5y
(:l".
@
©
@
N
3
% colorectal cancer % digital rectal g
% mammography, screening, sex and age, y examination, sex and age, y >
% Pap test, age, y age, y ©
Males: Males: Females: Females: Males: Males: Females: Females: b
Socioeconomic variable 25-39 40-49 50-64=65 40-49 50-64=65 50-64 =65 50-64 =65 50-64 =65 50-64 =65 g
<
Education Q
Less than high school graduate 772 76.2 66.8 524 473 588 547 205 332 19.8 24.8 309 475 33.0 338
High school graduate 858 80.7 80.2 60.7 59.1 733 66.8 29.8 38.6 25.9 32.7 395 586 42.6 38.4
Some college 92.1 884 848 679 683 798 713 400 507 34.2 39.9 50.6 66.6 49.4 47.1[3)
Incomet )C;
Poor 795 741 641 479 442 542 522 188 219 141 21.4 26.6 444 32.4 2895
Near poor 84.0 704 720 550 435 621 580 256 341 25.3 27.4 358 50.2 38.6 38.05
Middle or high income 91.3 886 845 66.7 684 792 713 373 475 324 38.3 478 657 48.6 455
Metropolitan Statistical Area (MSA) E
MSA 88.7 858 812 603 654 744 656 363 451 29.7 33.6 45.7 605 45.0 40.6
Non-MSA 875 812 757 581 548 714 578 254 302 25.1 26.9 39.0 500 40.1 34.6
Usual source of care
Yes 90.7 882 830 614 66.8 774 654 374 429 30.2 33.0 49.0 59.6 46.1 40.3
No 717 498 464 209 278 326 231 86 9.4 111 7.8 101 20.6 20.0 105
Insurance coverage§
Yes 91.2 876 828 — 673 776 — 364 — 30.6 — 47.4 — 46.8 —
No 757 639 591 — 345 457 — 9.9 — 14.9 — 14.3 — 23.1 —

*For Pap smear and endoscopy, “recent” is defined as during the 3 years preceding the interview; for mammography, fecal occult blood test (FOBT), and digita
rectal examination, “recent” is defined as during the past 2 years preceding the interview; for colorectal cancer screening, “recent” is ifdaetnegpoted FOBT
for screening during the past 2 years or endoscopy for screening during the past 3 years.

tSource:National Health Interview Survey.

fPoor is family income below the Federal poverty level; near poor is 100%-199% of the Federal poverty level; middle or high income is 200% or more of the
Federal poverty level.

§Fewer than 20 respondents aged 65 years or older were without insurance coverage.
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Table 3.Policy and socioeconomic factors affecting recent* use of cancer test, 1998+

Pap smear, Mammogram, CRC, male, CRC, female, DRE, male, DRE, female,
OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)
Intercept 0.7(0.55t00.85) 0.1(0.07t00.14) 0.0(0.02t00.07) 0.1(0.04t00.12) 0.1(0.03t00.10) 0.1(0.04t00.12)
Age, y
=65 0.2(0.17t00.22) 1.1(0.93t01.20) 0.8(0.65t00.88) 0.8(0.74t00.96) 0.6 (0.54t00.72) 1.3(1.13t0 1.45)
50-64 0.6(0.52t00.64) 1.9(1.68t02.15) 1.0 (referent) 1.0 (referent) 1.0 (referent) 1.0 (referent)
<50% 1.0 (referent) 1.0 (referent)
Race§
Non-Hispanic black 2.3(1.54t03.36) 1.4(091t02.07) 1.3(0.42t04.33) 0.9(0.40t02.11) 1.1(0.37t03.23) 1.4(0.67 t0 3.10)
Hispanic 1.1(087t01.48) 1.3(0.88t01.92) 0.6(0.19t01.87) 0.5(0.21t01.16) 0.7(0.26t02.12) 1.0(0.47 to 1.99)
Non-Hispanic white 1.0 (referent) 1.0 (referent) 1.0 (referent) 1.0 (referent) 1.0 (referent) 1.0 (referent)
Education
Some college 23(197t0258) 2.1(1.83t02.46) 20(1.67t02.39) 1.8(1.54t02.18) 2.0(1.67t02.40) 1.6(1.40t01.94)
High school graduate 15(1.30to1.66) 1.6(1.39t01.86) 1.3(1.07to1.57) 1.3(1.11t01.58) 1.4(1.16t01.66) 1.2(1.03to 1.45)
Less than high school graduate 1.0 (referent) 1.0 (referent) 1.0 (referent) 1.0 (referent) 1.0 (referent) 1.0 (referent)
Usual source of care 5
Yes 3.9(3.31to4.56) 4.7(3.79t05.73) 5.2(3.38t07.91) 35(243t05.17) 6.6(4.56t109.68) 3.4(2.45t0 4.@)
No 1.0 (referent) 1.0 (referent) 1.0 (referent) 1.0 (referent) 1.0 (referent) 1.0 (referent)
Insurance coverage
Yes 20(1.68t0250) 2.7(2.10t03.45) 29(1.71t04.81) 16(1.06t02.47) 3.0(1.88t04.68) 2.3(1.57t03.35)
No 1.0 (referent) 1.0 (referent) 1.0 (referent) 1.0 (referent) 1.0 (referent) 1.0 (referent)

*For Pap smear, “recent” is defined as during the 3 years preceding the interview; for mammography and digital rectal examination, “recert’ds daefing
the past 2 years preceding the interview; for colorectal cancer screening, “recent” is if the respondent reported fecal occult blood teshfpdedregtiie past
2 years or endoscopy (sigmoidoscopy, colonoscopy, proctosigmoidoscopy) for screening during the past 3 years.
TCRC = colorectal cancer screening; DRE digital rectal examination; OR= odds ratio; Cl= confidence intervalSource:National Health Interview Survey.
$<50 refers to ages 25-49 years for Pap smear and ages 40—-49 years for mammograms.
8§Respondent racial/ethnic groups are as follows: Hispanic/Latino, non-Hispanic black/African-American, and Non-Hispanic white; Asian/Pacific Islande
Native American/Alaska Native were too few to analyze separately.

and

woo dna@rojwapeoe//:sdiy wofpapeo)

Policy Implications of Health System Changes for race/ethnicity differences for mammography, diminished or dis-=
Screening appeared by 1998. Important differences in use persist fo%
roups distinguished by factors such as educational level, inZ

me, health insurance coverage, and usual source of care. Tlthe

f1h . daliti ' h | benefi ongest predictor of use of every screening test is having &
of the screening modalities to examine the potential benefit QL " source of medical care. This finding is consistent with®

improved hea!th care access. This approach uses the regreSQlits obtained in several studies of screening mammograp

model to predict what the average usage proportion of screengag_23) that have shown that recommendation to the patients
would beffor ar|1oopulat|or! grr?up if thlat groupdha?_the Chal’;;i nd/or referral to screening by primary care physicians is a crus
teristics of another group In the sample, instead of its own chag, step in the screening process. Although universal healtl®
acteristics. For white women, we estimated that the percent rance coverage has been emphasized in recent policy de-

.Of women receiving Pap smear screening every 3 years WOYStes, our data suggest that people also must have a usual sougce
increase from its current value of 81% to 84% if all women hage .o Achieving this should be a complementary goal of2

- ) ) \ _ _ C a
both |r_ls|uran_ce_ and a regular Isource”ofl care. Although trde @alth care policy. As a first step, if Medicare promoted regularg
potential gain Is comparatively small, larger gains wou e of a usual provider, this finding suggests that screening rates
expected for the two minority racial/ethnic groups because th\‘%uld rise. Several reports,21-23)have found that access, in 2
current:y have Ies}s msur?:nce' coveragefanld_rless qommonly h@ﬂﬁcert with physician recommendation for screening in accor%
a usua s?]urm; ot care. or Infstance, or Fispanic Women, W& e with recommended guidelines, increases screening usage.
estimate that the percentage of women receiving mammograpiii aso found that other socioeconomic factors, specificallys
screening every 2 years would rise from its current value of 6630 51 jnsurance and educational status, that are related to gen-

to 77%, ]'cf all Hlépakr;;c vll/omen had bpth mshjranﬁe and a us access to health care services continue to be associated with
source of care. For black men, we estimate that the percentagg i, tant differences in the use of screening.

individuals receiving colorectal screening every 2 years would 4 prevalence of Pap smear use and mammography in the
rise from its current value of 26% to 31% if all black men hagyiieq states is generally high. Proportions of women using
both insurance and a regular source of care. Although relativ mmography continue to increase, although the rates of in-
mp.des_t in terms of the totaj percentage increase in sCreenigaqe are slowing. Past race/ethnicity gradients for mammog-
utilization across the population, the predicted gains in screen

, . hy use have, by and large, disappeared, although the preva-
usage would represent a substantial public health a_dvance forl e for younger Hispanic women is still somewhat lower than
subgroups who currently underuse screening services.

that for other groups. Even for these modalities, however, sub-
DISCUSSION stantial gaps remain when groups are characterized by socioeco-
nomic and health system factors. Our finding that access to
Data from the 1998 NHIS demonstrate that some of the disealth insurance and a usual source of medical care are particu-
parities observed in previous reports of cancer screening, suclealy important factors confirms other resear@h21-23).

We also performed a “what-if” modeling exercise for eac
race/ethnicity group, within the age group 50-64 years, for e
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Various initiatives promoted and facilitated mammographyoscopy within the last 10 years (8%). Thirty-three percent of
and Pap smear use during the period under study, including stagpondents reported receiving at least an FOBT within the last
laws requiring that insurance companies cover screening mayaar. Almost 7% of the respondents reported having had a recent
mography(24), Health Plan Employer Data and Information Sediagnostic sigmoidoscopy, colonoscopy, or barium enema. The
(HEDIS) standards for breast and cervical cancer screeningBahavioral Risk Factor Surveillance System (BRFSS), a system
managed care organizations (http://www.ncqa.org/index.htrof, state telephone surveys co-sponsored by the CDC and state
less restrictive Medicare coverage for mammography and puiealth departments, has reported on levels of colorectal cancer
licity campaigns to inform Medicare enrollees that Pap argtreening in 1997 and 19980). BRFSS found that, in 1997,
mammography screening are covered services, and progr@0% of all respondents reported receiving a FOBT within the
across the nation that provide free or low-cost mammograplast year and 30% reported receiving endoscopy within the last
(http://www.hcfa.gov/medicare/prevent/pap.htm; http://wwwb years. By 1999, these proportions increased slightly to 21%
hcfa.gov/news/pr1997/ncireq.htm). Programs to promote eaagyd 34%, respectively. The levels of colorectal cancer-screening
detection of breast and cervical cancers, such as those pmcedures reported in the Massachusetts survey appear to be
sponsored by the CDC and state health departments, also hawestantially higher than those reported in the 1998 NHIS. This
contributed to improved access to screening among low-incoffireding is not surprising, however, because other screening rates
and uninsured women. But after 10 years of operation, this CO&@ Massachusetts are also higher than those for the nation. In thg
program reaches only 15% of the eligible populat{@s). 1999 BRFSS, the prevalence of FOBT was 29% for Massachus

Additional increases in Pap screening, associated with readilstts compared with 21% for all states, and the prevalence
available follow-up services when cervical abnormalities are dendoscopy was 35% compared with 34% for all states. Thé}h
tected, could result in further decreases in mortality from thi®97-1999 BRFSS proportions are reported for all procedure%‘
disease. Maps of cancer mortality in the United Sté2é3show regardless of whether they were used for screening or diagnostie
pockets of high cervical cancer mortality in the United Statgmirposes.
throughout Appalachia, in the Southeast, and along the UnitedBecause of the different screening intervals reported, it iss
States—Mexico border. Focusing interventions on the geograptiifficult to compare proportions for endoscopy between BRFSS“
areas where rates are high seems to be the most promisingaaq the 1998 NHIS. For annual FOBT, in the 1998 NHIS, aboutg_
proach to controlling invasive cervical canggi). Our descrip- 26% of respondents reported having had an FOBT within theg
tive and regression results suggest that targeted interventiontagt year, a proportion somewhat higher than, but in the samé
promote the use of Pap tests are especially needed amgegeral range as, that reported by BRFSS. While BRFSS has &
women 65 years old and older or those with low education@lrge sample size, it had a response rate in 1999 of only 56%
attainment. Behavioral research indicates that specific interveampared with the 1998 NHIS response rate of 73%. Giver&
tions designed for groups with low educational attainment amigese respective response rates, it is likely that BRFSS estimates
access-enhancing strategies, such as information and help wité more prone to bias due to the nonrespdB4s.
appointments, transportation, cost, and dependent care, may bEvidence for the benefit of and recommendations for use of£
more effective than general promotional effof28). DRE as a screening modality for colorectal cancer became Ies§

Use of colorectal cancer screening increased over the decatifinitive over the decade covered by this article. A likely ex- §
but it still lags behind mammography and Pap smear use. Thetenation for the rapid increase in the use of DRE in older meny
is an emerging differential in the use of screening endoscogythe increase in use of clinical examinations because of th@
between men and women, and differentials in use by racepid increase in use of prostate-specific antigen (PSA) tests fa‘&’?
ethnicity persist for these modalities. The more rapid increasegrostate cancer detecti@B2).
use among persons 65 years old and older means that, relative td, decade of data from NHIS reflects some notable pubI|C©
risk of colorectal cancer, the distribution of colorectal cancékalth advances in cancer screening in the United States, espg-
screening in the population was more appropriate in 1998 thawidlly in regard to the Pap smear and mammography. Althougt
was in 1987. However, the growing differential in use over thihe use of screening modalities for colorectal cancer has als®
decade between men and women may reflect misunderstandiingseased, the overall pattern of screening for this cancer reg
about the importance of colorectal cancer screening for womegembles levels achieved a decade ago for breast cancer. But even
This trend should be monitored, especially because use of &r-breast and cervical cancer screening, persistent patterns &f
doscopy compared with FOBT is lower for nonwhite than fainderuse remain for groups with lower income and education
white women. Survey items on the year 2000 NHIS have bestatus, without access to health insurance coverage, or lacking
designed to provide more specific and detailed informatiahe relationship with a medical professional that comes with
about colorectal cancer-screening modalities and diagnostic fiehving a usual source of care. These are remaining public health
low-up than has been available in the past. challenges that must be addressed if utilization of screening is to

Two other recent studie29,30) report prevalence of usageachieve levels required to reduce cancer mortality, its ultimate
for colorectal cancer screening. Erban et(@9) conducted a goal.
random-digit telephone survey of 1119 respondents 50 years old
and older (63% response rate) in Massachusetts in 1998. In
study, 51% of the respondents reported adherence to A
guidelines; 13% reported a screening FOBT alone within the Iast) U.S. Department of Health and Human Services. Healthy people 2000.
year, while 19% received a screening sigmoidoscopy, with O(} National health promotion and disease prevention objectives. DHHS Publ
without FOBT, within the last 5 years. Additional screening nq (pHS)91-50212. Washington (DC): U.S. Govt Print Off; 1990.
modalities used, with or without annual FOBT, were Screenm@) Greenwald PG, Sondik EJ, editors. Cancer control objectives for the nation:
barium enema within the last 5 years (5%) and screening colo- 1985-2000. NCI Monogr 2;1986. NIH Publ No. 86-2880.
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