Primary Care, Economic Barriers to Health
Care, and Use of Colorectal Cancer Screening
Tests Among Medicare Enrollees Over Time
Chyke A. Doubeni, MD, MPH1,2
Adeyinka O. Laiyemo, MD, MPH3
Angela C. Young, BS1
Carrie N. Klabunde, PhD4
George Reed, PhD5
Terry S. Field, DSc2
Robert H. Fletcher, MD, MSc6
1

Department of Family Medicine and Community Health, University of Massachusetts
Medical School, Worcester, Massachusetts

2

Meyers Primary Care Institute, University
of Massachusetts Medical School, Fallon
Clinic, Fallon Community Health Plan,
Worcester, Massachusetts

3

Cancer Prevention Fellowship Program,
Division of Cancer Prevention, National
Cancer Institute, Bethesda, Maryland
4
Division of Cancer Control and Population Sciences, National Cancer Institute,
Bethesda, Maryland
5

Division of Preventive and Behavioral
Medicine, Department of Medicine, University of Massachusetts Medical School,
Worcester, Massachusetts
6

Department of Population Medicine,
Harvard Medical School, Boston,
Massachusetts

ABSTRACT
PURPOSE Colorectal cancer (CRC) screening remains underutilized. The objective
of this study was to examine the impact of primary care and economic barriers
to health care on CRC testing relative to the 2001 Medicare expansion of screening coverage.
METHODS Medicare Current Beneficiary Survey data were use to study community-dwelling enrollees aged 65 to 80 years, free of renal disease and CRC, and
who participated in the survey in 2000 (n = 8,330), 2003 (n = 7,889), or 2005
(n = 7,614). Three outcomes were examined: colonoscopy/sigmoidoscopy within
5 years (recent endoscopy), endoscopy more than 5 years previously, and fecal
occult blood test (FOBT) within 2 years.
RESULTS Endoscopy use increased and FOBT use decreased during the 6-year

period, with no significant independent differences between those receiving care
from primary care physicians and those receiving care from other physicians. Beneficiaries without a usual place of health care were the least likely to undergo CRC
testing, and that gap widened with time: adjusted odds ratio (AOR) = 0.27 (95%
confidence interval [CI], 0.19-0.39) for FOBT, and AOR = 0.35 (95% CI, 0.27-0.46)
for endoscopy in 2000 compared with AOR = 0.18 (95% CI, 0.11-0.30) for FOBT
and AOR = 0.22 (95% CI, 0.17-0.30) for endoscopy in 2005. Disparities in use of
recent endoscopy by type of health insurance coverage in both 2000 and 2005
were greater for enrollees with a high school education or higher than they were
for less-educated enrollees. There were no statistically significant differences by
delayed care due to cost after adjustment for health insurance.
CONCLUSION Despite expanding coverage for screening, complex CRC screening

disparities persisted based on differences in the usual place and cost of health
care, type of health insurance coverage, and level of education.
Ann Fam Med 2010;8:299-307. doi:10.1370/afm.1112.
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D

espite the acknowledged effectiveness of colorectal cancer (CRC)
screening,1-3 nearly one-half of eligible US adults have not been
tested as recommended by national guidelines.4-7 Although primary care has a well-established role in the delivery of CRC screening
services,8-11 there are only limited published ﬁndings of the impact of not
receiving regular health care from a primary care physician.
Lack of a regular place of health care or adequate health insurance and
limited income contribute to underuse of CRC screening.12-15 The impact
of these factors may be compounded by the recent increasing use of colonoscopy, the most expensive screening test,16,17 as the preferred method of
screening.4,5,7,18-20 These relationships are not well known, however.
Medicare enrollees are an excellent population in which to study the
effect of health care access and utilization patterns on use of CRC screen-
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ing. Medicare enrollees are a heterogeneously insured
population. Some enrollees are eligible for Medicaid,
but most supplement their beneﬁts with additional
private insurance.21 In 2001, Medicare changed its
policy on CRC screening to include reimbursement
for screening colonoscopy for those at average risk as
deﬁned by national guidelines. An important question
is whether this expansion of beneﬁts reduced disparities associated with the type of health insurance coverage, income, or usual place of health care?
In this report, we examine the impact of not receiving regular care from primary care physicians and
economic barriers to health care on CRC testing in the
period before and after Medicare’s policy change.

METHODS
Medicare Current Beneﬁciary Survey (MCBS) Access
to Care data were used for this report. MCBS is an
ongoing annual survey of nationally representative
samples of beneﬁciaries.22 The methods for data collection for the MCBS have been described in detail
previously.22,23 We restricted this report to noninstitutionalized beneﬁciaries aged 65 to 80 years who did
not have end-stage renal disease or CRC and were
interviewed during 2000, 2003, and 2005. Our upper
age cutoff is consistent with current national guidelines24 and prevailing quality indicator measures for
CRC screening during the period under study.25
Data Elements
The MCBS collects data on beneﬁciaries’ place of
residence, demographic and socioeconomic characteristics, height and weight, self-rated general health, and
personal history of cancer other than skin cancer. We
categorized race-ethnicity as non-Hispanic whites, nonHispanic blacks, Hispanics vs others; marital status as
married, widowed, divorced/separated vs never married;
the primary interview language as English vs other languages; and educational achievement as less than high
school graduate vs high school graduate and higher.
Data were collected on the annual household income
of study participants, which we categorized as less than
$25,000 vs higher.
We categorized type of health insurance coverage
into 3 mutually exclusive groups: Medicare Part B only
(Medicare-only), Medicare plus Medicaid (MedicareMedicaid), and supplemental insurance (comprised
of Medicare health maintenance organization, and
employer-sponsored or self-purchased insurance). We
categorized the setting in which enrollees received
their usual care by their response to specialty of the
“particular doctor [an enrollee] usually sees…” at the
“place [he/she] usually goes to when…sick or for advice
ANNALS O F FAMILY MEDICINE
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about…health” as primary care physician (internists,
family physicians, or general practitioners), non–
primary care physician, and no usual source of care.
We derived a variable on delayed medical care because
of cost based on endorsement of any of the questions
that asked whether a beneﬁciary delayed care in the
previous year, did not have a usual place of care, did
not see a doctor for a medical problem, or did not ﬁll a
prescription because of cost.23,26
Measures of CRC Testing
MCBS respondents were asked whether they had
ever had a screening sigmoidoscopy or colonoscopy
or home fecal occult blood test (FOBT) and the time
of the most recent test (recorded as less than 1 year,
1 to 2 years, 2 to 3 years, 3 to 5 years, or 5 or more
years ago).23,26 The MCBS did not distinguish between
sigmoidoscopy and colonoscopy, and there were no
questions on barium enema or computed tomographic
colonography. We therefore categorized the patterns
of testing into 3 mutually exclusive groups based on
prevailing guidelines27 deﬁned hierarchically as endoscopy within 5 years with or without FOBT testing
(recent endoscopy), FOBT within 2 years, and endoscopy more than 5 years previously. The 2-year cutoff
for FOBT testing accommodates slight deviations from
the recommended yearly schedule for the test.23
Data Analyses
Single and multiple predictor logistic regression models were used to examine trends in patterns of screening and the relationship with lack of supplemental
insurance, self-reported economic barriers, and the
usual setting of medical care. Trends in use of FOBT
and endoscopy during the 6-year period were determined using pooled data from the 3 survey years.28
We used multinomial logistic regression models
to examine the relationship between selected health
care access and utilization indicators and screening
patterns. These analyses were stratiﬁed by study year
and restricted to the 2000 and 2005 survey years to
compare patterns for the most recent year with those
for the period before Medicare’s expansion of beneﬁts.
Candidate covariates in the multivariable models were
selected from the data elements described above, as well
as census region of residence using a priori and model ﬁt
considerations.29,30 We assessed the signiﬁcance of 2-way
interactions between selected covariates using the Wald
test, with the Bonferonni correction for multiple comparisons of coefﬁcients.31 To assess whether colinearity
affected our results, a base model was constructed comprised of age, sex, race-ethnicity, interview language,
place of residence, and self-reported health status. To
these elements were added usual place of care, insur-
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ance, education, income, and delayed care in various
not undergone guidelines-concordant screening (Table 1).
combinations, and we found no evidence for an impact
The majority of reported endoscopic examinations were
of potential colinearity on the results. Cross-sectional
performed within 5 years of the interview dates. About
survey weights were used in all analyses, and variance
17% of enrollees reported both recent endoscopy and
estimations accounted for the complex survey design.
FOBT during each of the 3 survey years (data not shown).
The analyses were performed
using Stata 10.0 (StataCorp LP,
Table 1. Characteristics of the Study Population: MCBS 2000-2005
College Station, Texas).
Survey Yeara

RESULTS

Characteristics

Characteristics
Of the Medicare beneﬁciaries
included in the analyses, 8,330
were interviewed in 2000, 7,889
in 2003, and 7,614 in 2005 (Table
1). The age, race, sex, and marital
status distributions were similar
across the 3 survey years. During
the 6-year period, an increasing
proportion of enrollees reported
having at least a high school
diploma or an annual income
of $25,000 or higher. Over the
study period, the proportion
with supplemental insurance
decreased, the proportion who
delayed care was unchanged, and
the proportion seeing primary
care physicians increased.
Those without a usual source
of health care were less likely
to have supplemental insurance
(data not shown). Compared with
those who usually received health
care from primary care physicians, those receiving care from
non–primary care physicians were
more likely to report that they
were in poor health (unadjusted
odds ratio [OR] = 1.42; 95% conﬁdence interval [CI], 1.27-1.60), but
those without a usual source of
care were less likely to report poor
health (OR = 0.70; CI, 0.59-0.84).

Age groups, %

Trends in Patterns
of Screening
During the 6-year period, there
was a statistically signiﬁcant
increase in the use of lower gastrointestinal endoscopy and a
decrease in the proportion of those
who had used FOBT alone or had

2000
(n = 8,330)

2003
(n = 7,889)

2005
(n = 7,614)

P
Value
.01

65-69 y

33.5

35.0

35.5

70-74 y

36.5

35.1

34.4

.01

75-80 y

30.1

30.0

30.1

>.99

White

81.0

79.7

79.2

.15

Blacks

8.2

8.2

8.2

>.99
.44

Race-ethnicity, %

Hispanic

7.0

7.7

7.7

others

3.8

4.4

4.9

.02

55.8

54.9

54.8

.17
.21

Sex, women, %
Marital status, %
Married

61.3

61.7

62.4

Widowed

25.4

24.9

23.2

.01

Divorced/separated

9.7

10.4

11.3

.001

Never married

3.6

3.0

3.1

.10

Body mass index, kg/m2, %
<25

39.4

37.6

37.1

.02

25-30

38.9

38.3

38.5

.43
<.001

21.7

24.1

23.5

Language of interview, English, %

>30

96.5

95.9

95.9

.18

Less than high school, %

30.1

27.4

24.5

<.01

Annual household income
<$25,000, %
Residing in a metropolitan area, %

57.7

52.1

48.9

<.01

76.3

76.8

76.4

.90

Medicare part B only

9.3

12.4

12.3

<.01

Medicare-Medicaid

9.6

11.4

11.3

.02

81.1

76.2

76.4

<.01

78.1

82.4

82.0

<.01

14.7

12.0

12.5

7.1

5.7

5.5

.001

Medicare insurance type, %

Medicare with supplemental
insurance
Usual place of medical care and
physician, %
Primary care
Non–primary care
No usual place of care
Delayed medical care due to cost

.01

7.3

8.2

7.6

.42

15.1

15.8

15.8

.22

21.7

21.5

19.9

.04

39.2

35.0

31.7

<.01

8.0

8.8

9.0

<.01

FOBT within 2 y

14.9

11.7

10.4

.04

Recent endoscopy

37.8

44.5

48.9

<.01

History of non–skin cancer
except CRC
General health fair-to-poor
Colorectal cancer testing, %b
Unscreened
Endoscopy >5 y previously

FOBT = home fecal occult blood test; MCBS = Medicare Current Beneficiary Survey.
a

The weighted population estimates for those included in the analyses were for year 2000, N = 22,329,320;
year 2003, N = 22,601,377; year 2005, N = 22,548,092. Column percents may not sum to 100% because of
rounding error.

b

Colorectal cancer testing categories are mutually exclusive.
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Figure 1. Patterns of colorectal testing by usual place of medical care among Medicare enrollees aged
65 to 80 years: MCBS 2000-2005.
Primary care
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Endoscopy = sigmoidoscopy or colonoscopy; FOBT = home fecal occult blood test; MCBS = Medicare Current Beneficiary Survey; unscreened = enrollees who had
never before been screened or only reported FOBT more than 2 years previously.
Note: colorectal cancer testing categories are mutually exclusive.

Figure 1 shows the trends in CRC testing by the
specialty of the usual physician. Those who received
regular care from primary care physicians had the
highest rates of testing, and they had increasing rates
of recent endoscopy and decreasing rates of FOBT use
over time. Among those receiving care from non–primary care physicians, there was a slight increase in
FOBT use between 2003 and 2005 (P <.01). Those
who did not have a usual place of health care had the
lowest rates of testing: 21% had recent endoscopy in
2000, 18% in 2003, and 21% in 2005 (P = .66); and the
proportion of those unscreened increased during the
study period (P = .05).
Endoscopy use increased among enrollees in the 3
insurance groups during the 6-year period, particularly
among those with supplemental insurance (Figure 2).
The trends in the pattern of screening among those
on Medicare-only or Medicare-Medicaid were similar.
Both had lower rates for recent endoscopy or FOBT
and experienced no decline in FOBT use during the
6-year period. Among those on supplemental insurance
plans, rates of recent endoscopy increased along with
decreasing FOBT use during the 6-year period.
ANNALS O F FAMILY MEDICINE
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Among those who had delayed medical care,
recent endoscopy rates increased from 31% in 2000
to 41% in 2005, and FOBT use rates decreased from
14% to 10%. Among those who had not delayed care,
recent endoscopy rates increased from 38% in 2000
to 50% in 2005, and FOBT use rates decreased from
15% to 10%.
Associations With Patterns of Screening
Table 2 displays the unadjusted estimates of the associations between the selected health care access and
utilization indicators and patterns of CRC screening
for the 2000 and 2005 survey years. Those receiving
care from non–primary care physicians were less likely
to undergo recent endoscopy than those with a primary care physician. For both survey years, the largest
difference for each CRC test was between those who
did not have a usual place of health care and those
who had received care from primary care physicians:
the relative differences were larger in 2005 (unadjusted
Wald P values = .03). Those who delayed medical care
because of cost were signiﬁcantly less likely to undergo
endoscopy or FOBT.
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Figure 2. Patterns of colorectal testing by type of insurance coverage among Medicare enrollees aged
65 to 80 years: MCBS 2000-2005.
Supplemental
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Endoscopy = sigmoidoscopy or colonoscopy; FOBT = home fecal occult blood test; MCBS = Medicare Current Beneficiary Survey; unscreened = enrollees who had
never before been screened or only reported FOBT more than 2 years previously.
Note: The colorectal cancer testing categories are mutually exclusive.

Table 2. Unadjusted Associations of Access to Health Care With Patterns of Colorectal Cancer Testing
Among Medicare Enrollees: MCBS 2000 and 2005
Unadjusted Odds Ratio (95% CI)a
Study Year
2000
Endoscopy
>5 y

Study Parameters

2005
Recent
Endoscopy

FOBT

Endoscopy
>5 y

FOBT

Recent
Endoscopy

Usual place of health care
Primary care
Non–primary care
No usual place of care

Ref

Ref

Ref

Ref

Ref

Ref

1.08
(0.81-1.45)
0.95
(0.69-1.30)

0.91
(0.75-1.09)
0.25
(0.18-0.36)

0.83
(0.72-0.96)
0.31
(0.24-0.41)

0.88
(0.69-1.14)
0.37
(0.25-0.56)

1.12
(0.86-1.46)
0.16
(0.10-0.26)

0.83
(0.68-1.02)
0.18
(0.14-0.24)

0.52
(0.35-0.76)
0.36
(0.26-0.51)
Ref

0.42
(0.31-0.57)
0.34
(0.27-0.43)
Ref

0.38
(0.31-0.48)
0.38
(0.32-0.46)
Ref

0.66
(0.51-0.86)
0.53
(0.41-0.68)
Ref

0.71
(0.54-0.92)
0.57
(0.42-0.77)
Ref

0.42
(0.35-0.51)
0.38
(0.31-0.46)
Ref

0.92
(0.63-1.34)

0.74
(0.56-0.98)

0.67
(0.53-0.84)

1.03
(0.74-1.43)

0.75
(0.52-1.06)

0.68
(0.55-0.84)

Insurance types
Medicare Part B only
Medicare-Medicaid
Supplemental Insurance
Delayed medical care due to cost

CI = conficence interval; FOBT = home fecal occult blood test; MCBS = Medicare Current Beneficiary Survey; ref = reference.
a

Estimates derived from single-predictor multinomial logistic regression models.

In multivariable multinomial models, we examined
the relationship between access to care and utilization
indicators and CRC testing adjusted for age, race-ethnicity, sex, marital status, residence in metropolitan
areas, educational achievement, income, self-reported
ANNALS O F FAMILY MEDICINE
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health status, and history of cancer. We found signiﬁcant interaction effects between insurance and educational attainment, particularly for recent colonoscopy
use among less-educated Medicare-Medicaid enrollees.
We also retained an interaction term for income and
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Table 3. Adjusted Associations of Access to Health Care With Patterns of Colorectal Cancer Testing
Among Medicare Enrollees: MCBS 2000 and 2005
Adjusted Odds Ratio (95% CI)a
Study Year
2000
Endoscopy
>5 y

Study Parameters

2005
Recent
Endoscopy

FOBT

Endoscopy
>5 y

FOBT

Recent
Endoscopy

Usual place of health care
Primary care
Non–primary care
No usual source of care

Ref

Ref

Ref

Ref

Ref

Ref

1.23
(0.92-1.65)
1.05
(0.76-1.45)

0.99
(0.80-1.22)
0.27
(0.19-0.39)

0.92
(0.79-1.08)
0.35
(0.27-0.46)

0.96
(0.74-1.23)
0.39
(0.26-0.59)

1.21
(0.92-1.60)
0.18
(0.11-0.30)

0.94
(0.76-1.16)
0.22
(0.17-0.30)

0.39
(0.25-0.62)
0.37
(0.21-0.64)
Ref

0.60
(0.36-0.98)
0.43
(0.29-0.64)
Ref

0.52
(0.39-0.70)
0.80
(0.63-1.02)b
Ref

1.00
(0.63-1.59)
0.72
(0.50-1.05)
Ref

0.84
(0.49-1.43)
0.91
(0.61-1.35)
Ref

0.70
(0.48-1.01)
0.81
(0.60-1.09)
Ref

0.84
(0.48-1.46)
0.65
(0.38-1.11)
Ref

0.62
(0.44-0.89)
0.55
(0.38-0.81)
Ref

0.61
(0.46-0.80)
0.41
(0.29-0.58)b
Ref

0.80
(0.56-1.16)
0.70
(0.46-1.08)
Ref

1.05
(0.78-1.41)
0.86
(0.52-1.44)
Ref

0.57
(0.44-0.73)
0.53
(0.39-0.71)
Ref

1.14
(0.78-1.67)

1.10
(0.81-1.49)

1.00
(0.79-1.27)

1.35
(0.95-1.92)

1.04
(0.71-1.52)

1.06
(0.85-1.33)

Insurance stratified by education
Less than high school
Medicare Part B only
Medicare-Medicaid
Supplemental insurance
High school diploma or higher
Medicare Part B only
Medicare-Medicaid
Supplemental insurance
Delayed medical care due to cost

CI = confidence interval; FOBT = home fecal occult blood test; MCBS = Medicare Current Beneficiary Survey; ref = reference.
a

Estimates derived from multinomial logistic regression models, which were simultaneously adjusted for each variable shown and demographic, geographic and socioeconomic factors, and health status.

b

These estimates were significantly different from each other based on the Wald test with the Bonferonni correction.

residence in metropolitan areas in the multivariable
models, based on previous analyses.23
In 2000, the difference in use of recent endoscopy between those receiving care from primary
care physicians and non–primary care physicians was
statistically signiﬁcant even after controlling for age,
sex, and marital status in the model (OR = 0.84; 95%
CI, 0.72-0.97), but the differences were not signiﬁcant after adjustment for race-ethnicity alone in the
model (OR = 0.88; 95% CI, 0.76-1.02). In each survey
year, compared with those receiving care from primary care physicians, enrollees with no usual place
of health care had signiﬁcantly lower rates of recent
endoscopy or FOBT use (Table 3). These differences
were larger in 2005 than 2000, corroborating the
wider gap between those with and without a usual
place of care in the most recent study year as shown
in Figure 1.
Multivariable analyses of the association with type
of insurance coverage were stratiﬁed by level of education using the insurance-education interaction term
(Table 3). Among beneﬁciaries with less than a high
school diploma, those on Medicare-only or MedicareMedicaid were less likely to undergo endoscopy or
ANNALS O F FAMILY MEDICINE
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FOBT in 2000, but the differences were attenuated
in 2005. Among more educated enrollees, there were
signiﬁcant differences in rates of recent endoscopy
and FOBT by type of insurance coverage in 2000,
and a statistically signiﬁcant difference in FOBT use
remained in 2005. In 2000, the relative difference in
recent endoscopy for Medicare-Medicaid enrollees
with a high school diploma or higher was signiﬁcantly
larger than the estimate for those less educated (Bonferonni adjusted P value = .01).
In 2000, the association between delaying medical care because of cost and use of recent endoscopy
was stable to adjustment in the base model (excluding
place of residence) (OR = 0.71; 95% CI, 0.56-0.89) and
to further adjustment for usual place of health care
(OR = 0.77; 95% CI, 0.61-0.98). With further addition of health insurance in the model, the association
was no longer statistically signiﬁcant (OR = 0.90; 95%
CI, 0.72-1.13). The ﬁndings were similar in 2005; the
association was stable to adjustment in the base model
(OR = 0.78; 95% CI, 0.62-0.96), but not to further
adjustment for usual place of care (OR = 0.89; 95% CI,
0.71-1.11) and health insurance (OR = 0.97; 95% CI,
0.77-1.22).
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DISCUSSION
Despite expanding coverage for CRC screening, which
primarily beneﬁted those without supplemental insurance, Medicare enrollees who did not have supplemental insurance or a usual place of health care had disproportionally lower rates of CRC testing. This ﬁnding
suggests that expanding health insurance beneﬁts
without additional targeted efforts to improve utilization of appropriate health care services will not eliminate disparities. During the 6-year study period, the
proportion that remained unscreened increased among
enrollees without a usual source of health care, resulting in a widening gap in use of CRC testing compared
with those receiving their usual care from primary care
physicians. In addition, the disparity in use of lower
endoscopy persisted for Medicare-only or MedicareMedicaid insured enrollees.
Previous studies found that lack of adequate health
insurance or a usual place of health care was associated with lower screening rates.6,11-13 This study found
that disparities for those without a place of health
care widened over the 6-year period. We found similar unadjusted differences in use of recent endoscopy
by specialty of the usual physician during the study
period. Our study also found that disparities persisted
in 2005 for those who may not be able to afford the
costs of health care, but the disparities were not signiﬁcant after adjustment for health insurance and usual
place of care. There also remained persistent disparities in use of endoscopy for more-educated Medicare
enrollees who did not have supplemental insurance.
These ﬁndings reinforce the important role of primary care8-11,32 and the potential role of a patient-centered medical home33 in the delivery of CRC screening
services. A physician recommendation is one of the
strongest predictors of screening.32,34,35 Those without
a usual source of care may not have an opportunity
to receive such recommendations.36 Interestingly,
enrollees who received their usual care in non–primary
care settings had lower rates of recent endoscopy than
those who received care in primary care settings, but
differences were not signiﬁcant after adjustment for
race-ethnicity. Fragmentation of health care delivery
may negatively affect the delivery of CRC screening
services. Accordingly, better coordination of the care
provided by primary care and subspecialty physicians, targeted outreach programs, in-ofﬁce or mailed
reminder systems,37 and offering appropriate screening
services at each medical encounter may increase use of
screening among patients,36 particularly for those who
do not receive regular care in primary care settings.
Factors that limit access to health care are major
barriers to cancer screening.32 We found that those
who delayed medical care because of cost were less
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likely to undergo CRC testing than those who did not
delay care, but the differences were attenuated after
controlling for the type of health insurance coverage.
This ﬁnding reinforces the interrelatedness of factors
related to health care access, including low income
or education and lack of adequate health insurance;
they tend to occur together and cumulate in the same
persons.38,39 In this study, the recent endoscopy rate in
2000 among those on supplemental health insurance
plans was higher than the rate in 2005 among enrollees
without supplemental insurance; the gap narrowed in
2005. Beneﬁts for CRC screening vary among health
insurance plans.40 Cost-sharing schemes decrease colonoscopy use41,42 and may disproportionally affect those
without supplemental insurance. Medicare pays up to
80% of allowed cost of screening colonoscopy, about
$622 to $811 in 2007 dollars depending on the complexity of the procedure.16,43
Although the persistent gap with respect to endoscopy testing by insurance was notable, it was striking
that disparities were greater for more educated enrollees on Medicaid-Medicare compared with those less
educated. Medicaid eligibility is based on poverty;
underlying reasons for Medicaid eligibility for more
educated enrollees may further impede their ability to
undergo CRC screening.
Surprisingly, we found persistent disparities in
FOBT testing in 2000 by insurance coverage. The differences in FOBT use, however, were attenuated in the
most recent study year because more enrollees with
supplemental insurance switched to endoscopy, resulting in a sharp decline in FOBT testing in this group
compared with those without supplemental insurance.
There are some limitations of this study. We did
not have data to track the full health care utilization history of study patients to determine whether
the reported place of usual care correlated with the
specialty of the physician or actual health care visits.
Because MCBS did not distinguish between sigmoidoscopy and colonoscopy, we used a 5-year cutoff to
deﬁne endoscopy use and provided ﬁndings about
endoscopies done more than 5 years previously. Further, enrollees may not have accurately recalled the
use of, type of, or the indication for CRC testing.
Consequently, the decline in FOBT use and increase
in endoscopy may result from improved follow-up of
abnormal FOBT results. Even so, we found no change
in the proportion of enrollees reporting both recent
endoscopy and FOBT during the study period.
In summary, despite expanding coverage for screening, there remained complex disparities in CRC testing
among Medicare beneﬁciaries as a result of differences
in the setting and cost of health care, type of health
insurance coverage, and level of education. Outreach
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programs that include efforts to encourage enrollees to
have regular visits with a primary care physician and to
undergo an annual preventive health examination,36,44
as well as reminder systems for patients and primary
care physicians to consider all screening options carefully, including FOBT, may further increase CRC
screening rates and mitigate disparities for vulnerable
populations.45 As recommended for improving the care
of cancer survivors,46 it may be possible to increase
screening rates through better coordination of preventative care between specialists and primary care physicians, but this possibility needs further study.
To read or post commentaries in response to this article, see it
online at http://www.annfammed.org/cgi/content/full/8/4/299.
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