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ABSTRACT

PURPOSE Although few studies have explored age-related health care disparities,
some researchers have asserted such disparities uniformly disfavor the elderly and
are largely attributable to ageism in the health care system. We compared age-
related patterns of screening for colorectal cancer with those for breast and pros-
tate cancer in persons aged 50 years and older.

METHODS e analyzed data for all adults aged 50 years and older (N = 88,213)
in the 2001 Behavioral Risk Factor Surveillance System (BRFSS), a nationally rep-
resentative, telephone-administered survey of personal health behaviors. Main
outcome measures were adjusted prevalence by 5-year age-groups of colorectal
cancer screening using fecal occult blood testing, flexible sigmoidoscopy, or colo-
noscopy for men and women; rates of mammography screening for women; and
rates of prostate-specific antigen (PSA) screening for men.

RESULTS After adjustment for race/ethnicity, education level, income, health insur-
ance, and self-rated health, predicted reported colorectal cancer screening (all
modalities) increased significantly from when patients reached age 50 years until
70 to 74 years (66.0%, standard error [SE] 0.8%), remained constant until age 80
years, and then declined. The age-related gain in colorectal cancer screening was
confined to whites among patients older than 60 years. Reported PSA screening
increased until age 75 to 79 years (79.3%, SE 1.1%) and then declined, whereas
reported mammography screening peaked at age 55 to 59 years (83.3%, SE
1.2%) and then declined.

CONCLUSIONS Significant age-related disparities appear to exist for both evi-
dence-based and non-evidence-based cancer-screening interventions. The issue of
age-related disparities in cancer screening is complex, with the direction of dispar-
ity favoring the elderly for some services yet disfavoring them for others.

Ann Fam Med 2004;2:481-487. DOI: 10.1370/afm.118.

INTRODUCTION

isparities in health care have been extensively documented.' Most

research has concerned racial or ethnic and economic disparities, >3

whereas age-related disparities have received less attention. Some
evidence does suggest there are age-related disparities disfavoring the
elderly in health care access,** provider-patient communication,®® and the

79-13 and therapeutic®”101418

delivery of certain diagnostic interventions,
and may contribute to poorer treatment outcomes.' Because older adults
constitute a large and rapidly growing subpopulation,?® age-related dispari-
ties in health care merit increased attention.

Although the causes of age-related disparities in care remain unclear,

some researchers?!-2°

and advocacy groups®” have invoked the specter of
ageism as a pervasive root cause. If so, age-related disparities should uni-

formly disfavor the elderly. In regard to cancer-screening interventions,
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AGE AND CANCER SCREENING

however, previous studies suggest such disparities
might not be the case. Mammography rates do appear
to be lower in older than in younger women,!"28-3!

even though regular mammography in older women
could eliminate age-related disparities in breast can-
cer survival.? By contrast, screening rates for prostate
cancer by serum prostate-specific antigen (PSA) testing
appears to be higher in men older than 70 years than in
those 50 to 65 years old,**3* even though any potential
benefit of routine PSA screening (unproved for any
age-group) is likely to accrue to men younger than 70
years.? In regard to age-related disparities in colorec-
tal cancer screening, the picture is unclear, with some
studies finding increasing age to be associated with

36-39 and others finding decreased

40,41

increased screening
screening with aging*®*' or no differences in screening
rates by age.*?

These conflicting findings bring into question
whether ageism is a root cause of age-related dispari-
ties in care. The conflicting findings might also reflect
limitations of previous studies, particularly sampling
problems (eg, selection bias, inadequate size) and inad-
equate adjustment for confounders. Health status is a
particularly important potential confounder, because
it has been shown to influence the delivery of some

43,44

health care services,*** yet it has not been included in

previous analyses of colorectal cancer screening in vari-
ous age-groups.’®%

Thus, we analyzed data from the 2001 Behavioral
Risk Factor Surveillance System (BRFSS), a large,
nationally representative telephone survey, to address
some of the limitations of earlier studies. We sought
to determine whether, after adjusting for potential
confounders including health status, self-reported rates
of completion of evidence-based colorectal cancer
screening decrease between the ages of 50 and 80
years, as would be predicted based on ageism bias. We
also compared age-related patterns of colorectal cancer
screening with those for breast and prostate cancer
screening to explore further, in a single data set, age-
related disparities in cancer screening.

METHODS

The BRESS, a collaborative project of the Centers for
Disease Control and Prevention and US states and ter-
ritories, is designed to collect uniform, state-specific
data on preventive health practices and risk behaviors.
The BRESS telephone-administered questionnaire con-
sists primarily of questions about personal behaviors
that increase risk for 1 or more of the 10 leading causes
of death in the United States. The BRFSS uses a mul-
tistage cluster design based on random-digit dialing to
select a representative sample of noninstitutionalized

civilian residents aged 18 years or older from each
state. Data from each state may be pooled to produce
nationally representative estimates, but not all ques-
tions are asked by all states each year. For example, in
2001, data on mammography screening were obtained
from only 13 states and 2 territories. A detailed
description of the survey methods and data is available
at http://www.cdc.gov/brfss/index.htm.

We used data from the 2001 BRFSS survey, includ-
ing sociodemographic information, health status, and
information regarding colorectal cancer, prostate can-
cer, and breast cancer screening. Reported colorectal
cancer screening was defined as self-report of having
undergone fecal occult blood testing within the previ-
ous 2 years, flexible sigmoidoscopy within the previous
5 years, or colonoscopy within the previous 10 years.
Reported mammography and PSA screening were each
defined as having undergone the test within the previ-
ous 2 years. The time frames for determining reported
fecal occult blood testing and mammography screen-
ing are consistent with the evidence-based recom-
mendations of the US Preventive Services Task Force
(USPSTEF).284 The USPSTF found insufficient evidence
to recommend optimal screening intervals for flexible
sigmoidoscopy and colonoscopy, and a lack of evi-
dence to endorse PSA screening at any interval. Thus,
the intervals for flexible sigmoidoscopy and colonos-
copy are those recommended by the American Cancer
Society.* Finally, a 2-year interval was chosen for PSA
screening to be consistent with the fecal occult blood
testing and mammography intervals we used.

We used the SUDAAN statistical software program,
Version 8.01 (Research Triangle Institute, Research
Triangle Park, NC) in all analyses to account for the
complex sampling design and incorporate sample
weights that yield nationally representative estimates.
We used logistic regression analyses, with reported
screening or not for the specific prevention test as the
dependent variable. The independent variables were
age in years (categorized as 50-54, 55-59, 60-64, 65-69,
70-74,75-79, or 80 years and older), sex, race/ethnicity
(categorized as non-Hispanic white, Hispanic, African
American, other race, multiple race, or refused), years
of schooling (categorized as <1, 1-8, 9-11, 12, 13-15,
16 years and more, or refused); household income in
dollars (categorized as <$10,000, $10,000-<15,000,
$15,000-<20,000, $20,000-<25,000, $25,000-<35,000,
$35,000-<50,000, $50,000-<75,000, $75,000 or more,
unknown, or refused); health insurance status (catego-
rized as any, none, unknown, or refused); and self-rated
health (categorized as excellent, very good, good, fair,
poor, unknown, or refused). In addition to the main
effects, we also examined interactions between age-
group and each of the other independent variables. For
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Table 1. Adjusted Predicted Cancer Screening,
by Age-Group

Note: adjusted for age-group, sex, race/ethnicity, education, income, insurance
status, and self-rated health.

CRC = colorectal cancer screening (fecal occult blood test <2 years, or flexible
sigmoidoscopy <5 years and/or colonoscopy < 10 years); PSA = screening
prostate specific antigen screening <2 years; mammography = mammography
screening < 2 years; SE = standard error.

ease of interpretation, we report all logistic regression

adjusted results as adjusted predicted marginal effects.*”

Given the large sample size in the BRFSS, we antici-

pated differences in outcome trends that were similar
in direction but only slightly varying in slope would
be statistically significant, despite a lack of any clinical
relevance to such small differences. Thus, we defined
a clinically significant difference in outcome arbitrarily
as one in which the parameter effects being compared
were different by more than 10%.

RESULTS

The 2001 BRFSS survey included data for 88,213 adults
aged 50 years and older. Descriptive characteristics of
the sample are shown in the supplemental table, which
can be found online at http://www.annfammed.
org/cgi/content/full/2/5/481/DCI1. In general,
screening was highest for mammography and low-
est for colorectal cancer screening. Colorectal cancer
screening and PSA screening increased with age until

age 70 to 74 years, whereas mammography screening
decreased after age 55 to 59 years. Income, education,
and insurance were associated with more marked screen-

Age- CRC PSA Mammography ing gradients than race/ethnicity or self-rated health.
Group % (SE) % (SE) % (SE) Adjusted predicted marginal cancer-screening

50-54 y 40.3 (0.6) 52.4 (1.0) 78.6 (1.1) percentages by age-group are shown in Table 1 and
55-59 y 52.8 (0.7) 65.5 (1.1) 83.3 (1.2) illustrated in the supplemental figure, which is avail-
60-64 y 58.5 (0.8) 70.4(1.2) 80.5 (1.3) able online at http://www.annfammed.org/cgi/

6569y 63.1(08) 76.0(1.2) 80.7(1.3) content/full/2/5/481/DC1. Colorectal cancer :!!l;
70-74y 66.0 (0.8) 77.7(1.0) 77.9(1.5) screening increased until age 70 to 74 years and

719y 656 08) 79.3(1.1) 77.1(1.5) declined after the age of 80 years. Similar age trends
280y 60.4 (0.9) 71.8 (1.4) 65.7 (1.8)

were observed for fecal occult blood testing alone
(the dominant colorectal screening modality), when a
1-year interval was used to define screening, and in an
analysis confined to those with health insurance (data
not shown). PSA screening increased until age 75 to
79 years, and then declined. Mammography screening
peaked at age 55 to 59 years and then declined.

For colorectal cancer screening, interactions between
age-group and self-rated health and health plan were
statistically significant (P = .01 and P =.02, respectively)
but not clinically meaningful, and interactions between
age-group and sex and education were neither statistically
nor clinically significant. For PSA screening, the interac-
tion between age-group and education was statistically
(P = .01) but not clinically significant, and the interac-
tion between age-group and health insurance was neither
clinically nor statistically significant. For PSA screening,
the interaction between age-group and self-rated health
was statistically and clinically significant (P <.001), with
those lower in self-reported health reporting higher levels
of screening at younger ages (Table 2).

Interactions between age-group and race/eth-
nicity for each of the screening procedures dis-
played are shown in Table 3. This interaction was
statistically and clinically significant for colorectal
screening and PSA screening. For colorectal cancer
screening, the age-related gain in screening for those
older than 60 years was confined to whites. For both

PSA and mammography screen-

Table 2. Adjusted Predicted Prostate Cancer Screening, by Age-Group ing, African Americans and
and Self-Rated Health Hispanics had higher screening
rates at younger ages than did
Excellent Very Good Good Fair Poor whites
Age-Group % (SE) % (SE) % (SE) % (SE) % (SE) '
50-54 y 51.1(2.0)  49.1(1.7) 53.7 (1.7) 55.3 (2.8) 58.7 (4.0)
55-59 y 60.6 (2.5)  65.9(1.8)  66.4(1.9)  67.7(3.0)  71.9(3.5) DISCUSSION
60-64 y 69.7 2.4)  69.2(2.3)  69.0(2.2) 74.0 (2.6) 73.1(3.3) By showing complex interactions
65-69 y 69.5(43)  79.4(1.8)  750(1.8)  78.0(25)  78.9 (3.0) by & dp
7074y 729(3.2) 78.7(1.9) 797(1.6) 783 (2.7)  74.0(.1) between age and cancer screen-
7579 y 78.1 (3.4) 79.7 (2.4)  81.3(1.7) 79.5 (2.2) 74.6 (3.5) ing, our findings provide evidence
>80 y 796 (3.5) 75226 71.9(2.4)  69.6(3.0)  68.9 (4.4) to rebut the notion that age-relat-
: — — : ed disparities in care uniformly
Note: adjusted for age-group, sex, race/ethnicity, education, income, insurance status, and self-rated health. . )
stem from ageism and disfavor
SE = standard error.
the elderly.
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Table 3. Adjusted Predicted Cancer Screening, by Age-Group and Race/Ethnicity

White African American  Other Race Multi-Race Hispanic Refused
Age-Group % (SE) % (SE) % (SE) % (SE) % (SE) % (SE)
Colorectal cancer screening
50-54 y 40.4 (0.6) 43.2 (2.2) 34.2 (3.9) 38.1 (4.6) 36.0 (2.5) 45.4 (6.2)
55-59y 52.6 (0.7) 63.1 (2.5) 39.1 (4.6) 64.1 (4.6) 48.0 (3.5) 51.5 (6.8)
60-64 y 60.5 (0.8) 60.8 (3.0) 43.9 (4.8) 55.2 (5.9) 44.6 (3.9) 63.7 (6.5)
65-69 y 65.2 (0.8) 62.3 (2.8) 45.6 (6.4) 56.8 (5.9) 52.2 (3.8) 66.3 (5.8)
70-74 y 68.4 (0.8) 59.2 (3.3) 56.5 (8.1) 62.1 (6.6) 54.2 (4.0) 44.2 (7.0)
75-79y 67.0 (0.9) 60.1 (4.0) 53.8 (8.0) 66.3 (6.3) 66.1 (4.7) 44.6 (7.8)
>80y 62.3 (0.9) 52.1 (4.4) 41.5 (6.6) 67.2 (7.7) 54.9 (6.5) 50.1 (6.1)
Prostate-specific antigen screening
50-54 y 50.5 (1.0) 67.8 (3.1) 43.2 (5.6) 44.7 (6.5) 58.2 (3.9) 61.0 (8.9)
55-59y 64.5 (1.1) 77.3 (3.2) 49.3 (7.4) 63.5 (7.3) 70.9 (4.5) 68.2 (7.3)
60-64 y 71.6 (1.1) 76.7 (4.1) 60.7 (6.0) 63.7 (7.9) 62.2 (6.3) 68.0 (9.6)
65-69 y 77.5 (1.0) 75.3 (4.1) 54.6 (9.7) 66.1 (7.9) 74.4 (5.5) 78.4 (6.1)
70-74 y 78.9 (1.0) 72.8 (4.6) 67.1 (6.7) 77.6 (7.8) 72.0 (7.0) 79.0 (7.0)
75-79y 80.3 (1.1) 78.9 (4.4) 79.3 (7.3) 75.0 (9.2) 66.2 (6.7) 50.6 10.8)
>80y 71.9 (1.5) 70.6 (8.2) 68.4 (8.3) 74.3 (9.2) 76.2 (6.6) 58.0 (11.2)
Mammography screening
50-54 y 77.5 (1.4) 85.3 (2.3) 67.7 (6.0) 75.2 (7.6) 88.6 (3.1) 59.1 (20.2)
55-59 y 82.4 (1.4) 90.7 (2.2) 81.4 (5.7) 75.8 (6.6) 83.2 (5.4) 91.5 (9.5)
60-64 y 78.8 (1.5) 87.0 (3.5) 84.7 (4.7) 91.7 (4.7) 83.5 (4.9) 93.2 (4.4)
65-69 y 79.8 (1.5) 87.3 (3.0) 84.1 (6.2) 86.7 (5.8) 79.9 (7.5) 64.1 (20.8)
70-74 y 77.6 (1.6) 83.7 (4.1) 75.0 (6.0) 54.7 (8.3) 74.5 (8.3) 82.3(10.8)
75-79y 75.8 (1.7) 89.0 (3.0) 71.3 (7.8) 53.8 (8.8) 81.4 (6.7) 88.9 (7.7)
>80y 66.0 (1.9) 60.5 (8.1) 58.0 (8.8) 53.9 (1.9) 69.7 (9.3) 69.8 (12.8)
Note: adjusted for age group, sex, race/ethnicity, education, income, insurance status, and self-rated health.
CRC = colorectal cancer screening (fecal occult blood test <2 years, or flexible sigmoidoscopy <5 years and/or colonoscopy < 10 years); PSA = screening prostate-specific
antigen screening <2 years; mammography screening <2 years; SE = standard error.

We compared colorectal screening with mammog-
raphy screening because both are evidence based and
should be periodically offered (eg, 5 years for mam-
mography?$4
ing®) to all adults with reasonable life expectancy. If

and 10 years for colorectal cancer screen-

such services were being optimally delivered, screening
rates should be relatively high through age 70 to 75
years and gradually decline thereafter. We further com-
pared colorectal screening with PSA screening because
the latter maneuver is not firmly evidence based, and
even PSA advocates have suggested its potential value
is likely to be low beyond the age of 70 years. Thus,

if PSA screening were being optimally deployed, PSA
screening should be relatively low at any age compared
with colorectal cancer screening.

Our findings contrasted sharply with these expec-
tations. We found colorectal cancer screening, after
adjustment for potential confounders including health
status, was relatively low at age 50 years, peaked at
70 to 74 years, and remained high until the age of 80
years. This finding is counterintuitive given that the
peak age of incidence for adenomatous polyps is 55
to 65 years.* Furthermore, the disparity cannot be

explained by systematic ageism bias, because it actu-
ally reflects relative underuse of screening by younger
adults. Increased colorectal cancer screening with
age might instead reflect appropriate recognition by
older persons of their high absolute risk of dying from
colorectal cancer® or that they have been educated
about and offered colorectal cancer screening repeat-
edly over a period of years.

Findings of previous studies regarding age effects
in colorectal cancer screening were conflicting.3°-+2
We hypothesized that failure to uniformly account for

43,44

potential confounders, such as health status,**** might
help to explain these conflicting findings. We found no
clinically significant interactions, however, between age
and most other characteristics, including self-reported
health. We did find a clinically significant interaction
between age-group and race/ethnicity, with age-related
gains in colorectal cancer screening being limited to
whites aged 60 years and older. This finding is consis-
tent with earlier research regarding race- and ethnicity-
related health care disparities.? It suggests that greater
progress has been achieved in reducing race and ethnic-
ity disparities in younger persons than in older persons.

ANNALS OF FAMILY MEDICINE + WWW.ANNFAMMED.ORG * VOL. 2, NO. 5 + SEPTEMBER/OCTOBER 2004
484




AGE AND CANCER SCREENING

Rather than being attributable to confounding
problems, the varying findings of earlier studies prob-
ably stemmed from problems with study samples and
other analytic approaches. For example, a study using
Medicare claims data found no significant differences
in colorectal cancer screening between the ages of 65
and 80 years,* but data were not available for adults
younger than 65 years, a group we found that had rela-
tively low screening rates. Likewise, of 2 previous stud-
ies that found colorectal cancer screening decreased
with age, one*' involved mostly male, white retired
automobile company employees, a poorly representa-
tive sample. The other, which used data from the 1998
National Health Interview Survey,* grouped subjects
older than 65 years into a single category, precluding
detection of age-group-related trends in this range.

Regarding PSA screening, our findings also ran
counter to expectations based on plausibly opti-
mal deployment of screening. We found screening
increased steadily from the age of 50 years through 75
to 79 years, a finding consistent with those of previous
studies.’*3* The benefit of PSA screening at any age is
unclear, but it is particularly unlikely to benefit men
aged 70 years and older.* In this context, our finding
suggests relative overuse of PSA screening, particularly
in older men, an example of an age-related disparity
that disfavors the elderly. Ageist health care provider
perceptions (eg, prostate cancer is an older man'’s dis-
ease) and practices (eg, failure to adequately inform
older men of the potential drawbacks of PSA screen-
ing along with theoretical benefits’’) could be invoked
to explain this finding. Equally plausible explanations
involve factors unrelated to ageism, such as patient
or provider lack of understanding of the lead time
required to benefit from screening.

Finally, our finding that mammography screen-
ing peaked in women aged 55 to 59 years and then
declined steadily (disparity disfavors the elderly) was
also unexpected based on an optimal deployment
rationale but was consistent with previous research
regarding actual deployment.'?%32 [naccurate pro-
vider perceptions regarding the receptiveness of older
women to mammography, a form of ageism bias, has
been invoked to help explain this disparity by some,
who cite evidence that screening mammography
should be discussed with all women with an estimated
life expectancy of more than 5 years regardless of
age.?®* Understandable physician uncertainty regard-
ing the benefit of mammography in older women
might also play a role, however, because screening
trials and prominent screening guidelines have largely
excluded women older than 70 years.”' The higher
absolute prevalence of mammography screening in
younger persons compared with colorectal screening

and PSA screening was likely due to mammography
having been an established element of preventive care
for a longer time. In addition, mammography screen-
ing often begins when women reach 40 years,*°3
entailing earlier patient education regarding and
habituation to undergoing mammography than for
colorectal screening and PSA screening.

There are several limitations of this report. The
BREFSS is based upon self-report, and it is difficult to
identify reliably whether a particular intervention was
conducted for screening or diagnostic purposes. Thus,
part of the observed increase in colorectal cancer
screening with increasing age could be attributable to
greater diagnostic use of these tests. Such a phenom-
enon could arise as a result of a more frequent occur-
rence of symptoms (eg, rectal bleeding) with aging
and, probably more importantly, as a consequence
of increased use of screening fecal occult blood test-
ing with aging (eg, follow-up endoscopy to evaluate
screening tests that are positive for fecal occult blood).
Another limitation of our study is the possibility of
unmeasured confounding accounting for the observed
disparities. For example, it is possible that evolving
changes in cancer-screening practice guidelines and
Medicare coverage for cancer-screening services might
have influenced our results to a small extent. Further
biases could have occurred, because the BRFSS is a
telephone-based survey, and persons without tele-
phones might be less likely to obtain screening proce-
dures. Also, younger respondents (eg, those aged 50
to 51 years) in the BRFSS had just entered the eligible
age range for colorectal screening and PSA screen-
ing. These younger respondents who were interested
in undergoing screening might not have had enough
time to actually do so and would be classified as non-
adherent to screening recommendations, somewhat
artificially reducing screening rates for the 50- to
55-year-old age-group. The impact of this recent eli-
gibility effect on our results was likely small, however.
A final limitation is that the mammography questions
in the 2001 BRFSS were asked in only 13 states and 2
territories, so that screening mammography prevalence
data might not be fully representative of that for the
US population as a whole. It is doubtful, however, that
these limitations could account for the relative differ-
ences in age-related prevalence among the 3 screening
procedures.

CONCLUSIONS

Our findings emphasize that the issue of age-related
disparities in health care is complex, with the nature
and direction of such disparities varying with the
particular aspect of care being considered. Significant
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age-related disparities appear to exist in regard to 2 evi-
dence-based cancer-screening interventions, colorectal
screening and mammography screening, and 1 non—
evidence-based cancer-screening intervention, PSA
testing. The age-related disparity in colorectal cancer
screening appears to favor the elderly and disfavor
younger adults in terms of public health care implica-
tions®*; however, the disparities in PSA (probable over-
use) and mammography (probable underuse) screening
appear to be in a direction unfavorable to the elderly.
Generalization regarding a systematic ageism bias and a
priori prediction of the magnitude and direction of age-
related health care disparities does not appear possible.
In the context of these observations, along with the
substantial impact that age-related disparities in care
could have on our health care system with the ongoing
growth of the population of adults aged 65 years and
older, increased research attention in this area appears
warranted.

To read or post commentaries in response to this article, see it
online at http://www.annfammed.org/cgil/content/full/2/5/481.

Key words: Health services accessibility; health services for the aged;
health care surveys; preventive health services; mass screening
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