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Primary Care, Economic Barriers to Health 

Care, and Use of Colorectal Cancer Screening 

Tests Among Medicare Enrollees Over Time

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 screen-
ing coverage.

METHODS Medicare Current Benefi ciary Survey data were use to study commu-
nity-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 signifi cant independent differences between those receiving care 
from primary care physicians and those receiving care from other physicians. Ben-
efi ciaries 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% 
confi dence 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 signifi cant 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.

INTRODUCTION

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 pri-

mary care has a well-established role in the delivery of CRC screening 

services,8-11 there are only limited published fi ndings 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 colo-

noscopy, 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 benefi ts 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 

defi ned by national guidelines. An important question 

is whether this expansion of benefi ts reduced dispari-

ties associated with the type of health insurance cover-

age, income, or usual place of health care?

In this report, we examine the impact of not receiv-

ing 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 Benefi ciary Survey (MCBS) Access 

to Care data were used for this report. MCBS is an 

ongoing annual survey of nationally representative 

samples of benefi ciaries.22 The methods for data col-

lection for the MCBS have been described in detail 

previously.22,23 We restricted this report to noninstitu-

tionalized benefi ciaries 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 guide-

lines24 and prevailing quality indicator measures for 

CRC screening during the period under study.25

Data Elements
The MCBS collects data on benefi ciaries’ place of 

residence, demographic and socioeconomic character-

istics, height and weight, self-rated general health, and 

personal history of cancer other than skin cancer. We 

categorized race-ethnicity as non-Hispanic whites, non-

Hispanic blacks, Hispanics vs others; marital status as 

married, widowed, divorced/separated vs never married; 

the primary interview language as English vs other lan-

guages; 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 (Medicare-

Medicaid), 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 

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 benefi ciary 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 fi ll 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 defi ned hierarchically as endos-

copy within 5 years with or without FOBT testing 

(recent endoscopy), FOBT within 2 years, and endos-

copy 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 mod-

els were used to examine trends in patterns of screen-

ing 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 deter-

mined 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 stratifi ed 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 benefi ts. 

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 fi t 

considerations.29,30 We assessed the signifi cance of 2-way 

interactions between selected covariates using the Wald 

test, with the Bonferonni correction for multiple com-

parisons of coeffi cients.31 To assess whether colinearity 

affected our results, a base model was constructed com-

prised 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 

combinations, and we found no evidence for an impact 

of potential colinearity on the results. Cross-sectional 

survey weights were used in all analyses, and variance 

estimations accounted for the complex survey design. 

The analyses were performed 

using Stata 10.0 (StataCorp LP, 

College Station, Texas).

RESULTS
Characteristics
Of the Medicare benefi ciaries 

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 physi-

cians, 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% confi -

dence 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).

Trends in Patterns 
of Screening
During the 6-year period, there 

was a statistically signifi cant 

increase in the use of lower gas-

trointestinal endoscopy and a 

decrease in the proportion of those 

who had used FOBT alone or had 

not undergone guidelines-concordant screening (Table 1). 

The majority of reported endoscopic examinations were 

performed within 5 years of the interview dates. About 

17% of enrollees reported both recent endoscopy and 

FOBT during each of the 3 survey years (data not shown).

Table 1. Characteristics of the Study Population: MCBS 2000-2005

Characteristics

Survey Yeara

P 
Value

2000
(n = 8,330)

2003 
(n = 7,889)

2005 
(n = 7,614)

Age groups, %

65-69 y 33.5 35.0 35.5 .01

70-74 y 36.5 35.1 34.4 .01

75-80 y 30.1 30.0 30.1 >.99

Race-ethnicity, %

White 81.0 79.7 79.2 .15

Blacks 8.2 8.2 8.2 >.99

Hispanic 7.0 7.7 7.7 .44

others 3.8 4.4 4.9 .02

Sex, women, % 55.8 54.9 54.8 .17

Marital status, %

Married 61.3 61.7 62.4 .21

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

>30 21.7 24.1 23.5 <.001

Language of interview, English, % 96.5 95.9 95.9 .18

Less than high school, % 30.1 27.4 24.5 <.01

Annual household income 
<$25,000, %

57.7 52.1 48.9 <.01

Residing in a metropolitan area, % 76.3 76.8 76.4 .90

Medicare insurance type, %

Medicare part B only 9.3 12.4 12.3 <.01

Medicare-Medicaid 9.6 11.4 11.3 .02

Medicare with supplemental 
insurance

81.1 76.2 76.4 <.01

Usual place of medical care and 
physician, %
Primary care 78.1 82.4 82.0 <.01

Non–primary care 14.7 12.0 12.5 .01

No usual place of care 7.1 5.7 5.5 .001

Delayed medical care due to cost 7.3 8.2 7.6 .42

History of non–skin cancer 
except CRC

15.1 15.8 15.8 .22

General health fair-to-poor 21.7 21.5 19.9 .04

Colorectal cancer testing, %b

Unscreened 39.2 35.0 31.7 <.01

Endoscopy >5 y previously 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

FOBT = home fecal occult blood test; MCBS = Medicare Current Benefi ciary 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 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–pri-

mary 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.

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 asso-

ciations 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 pri-

mary 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 signifi cantly less likely to undergo 

endoscopy or FOBT. 

Figure 1. Patterns of colorectal testing by usual place of medical care among Medicare enrollees aged 
65 to 80 years: MCBS 2000-2005.

Endoscopy = sigmoidoscopy or colonoscopy; FOBT = home fecal occult blood test; MCBS = Medicare Current Benefi ciary 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.
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In multivariable multinomial models, we examined 

the relationship between access to care and utilization 

indicators and CRC testing adjusted for age, race-eth-

nicity, sex, marital status, residence in metropolitan 

areas, educational achievement, income, self-reported 

health status, and history of cancer. We found signifi -

cant interaction effects between insurance and educa-

tional attainment, particularly for recent colonoscopy 

use among less-educated Medicare-Medicaid enrollees. 

We also retained an interaction term for income and 

Table 2. Unadjusted Associations of Access to Health Care With Patterns of Colorectal Cancer Testing 
Among Medicare Enrollees: MCBS 2000 and 2005

Study Parameters

Unadjusted Odds Ratio (95% CI)a

Study Year

2000 2005

Endoscopy
>5 y FOBT

Recent 
Endoscopy

Endoscopy
>5 y FOBT

Recent 
Endoscopy

Usual place of health care

Primary care Ref Ref Ref Ref Ref Ref

Non–primary care 1.08
(0.81-1.45)

0.91
(0.75-1.09)

0.83
(0.72-0.96)

0.88
(0.69-1.14)

1.12
(0.86-1.46)

0.83
(0.68-1.02)

No usual place of care 0.95
(0.69-1.30)

0.25
(0.18-0.36)

0.31
(0.24-0.41)

0.37
(0.25-0.56)

0.16 
(0.10-0.26)

0.18
(0.14-0.24)

Insurance types

Medicare Part B only 0.52
(0.35-0.76)

0.42
(0.31-0.57)

0.38
(0.31-0.48)

0.66 
(0.51-0.86)

0.71
(0.54-0.92)

0.42
(0.35-0.51)

Medicare-Medicaid 0.36
(0.26-0.51)

0.34
(0.27-0.43)

0.38
(0.32-0.46)

0.53 
(0.41-0.68)

0.57
(0.42-0.77)

0.38
(0.31-0.46)

Supplemental Insurance Ref Ref Ref Ref Ref Ref

Delayed medical care due to cost 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)

CI = confi cence interval; FOBT = home fecal occult blood test; MCBS = Medicare Current Benefi ciary Survey; ref = reference.
a Estimates derived from single-predictor multinomial logistic regression models.

Figure 2. Patterns of colorectal testing by type of insurance coverage among Medicare enrollees aged 
65 to 80 years: MCBS 2000-2005.

Endoscopy = sigmoidoscopy or colonoscopy; FOBT = home fecal occult blood test; MCBS = Medicare Current Benefi ciary 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.
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residence in metropolitan areas in the multivariable 

models, based on previous analyses.23 

In 2000, the difference in use of recent endos-

copy between those receiving care from primary 

care physicians and non–primary care physicians was 

statistically signifi cant 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 signifi -

cant 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 pri-

mary care physicians, enrollees with no usual place 

of health care had signifi cantly 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 stratifi ed by level of educa-

tion using the insurance-education interaction term 

(Table 3). Among benefi ciaries with less than a high 

school diploma, those on Medicare-only or Medicare-

Medicaid were less likely to undergo endoscopy or 

FOBT in 2000, but the differences were attenuated 

in 2005. Among more educated enrollees, there were 

signifi cant differences in rates of recent endoscopy 

and FOBT by type of insurance coverage in 2000, 

and a statistically signifi cant 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 signifi cantly 

larger than the estimate for those less educated (Bon-

feronni adjusted P value = .01).

In 2000, the association between delaying medi-

cal 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 addi-

tion of health insurance in the model, the association 

was no longer statistically signifi cant (OR = 0.90; 95% 

CI, 0.72-1.13). The fi ndings 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).

Table 3. Adjusted Associations of Access to Health Care With Patterns of Colorectal Cancer Testing 
Among Medicare Enrollees: MCBS 2000 and 2005

Study Parameters

Adjusted Odds Ratio (95% CI)a

Study Year

2000 2005

Endoscopy
>5 y FOBT

Recent 
Endoscopy

Endoscopy
>5 y FOBT

Recent
Endoscopy

Usual place of health care

Primary care Ref Ref Ref Ref Ref Ref

Non–primary care 1.23
(0.92-1.65)

0.99
(0.80-1.22)

0.92
(0.79-1.08)

0.96
(0.74-1.23)

1.21
(0.92-1.60)

0.94
(0.76-1.16)

No usual source of care 1.05
(0.76-1.45)

0.27
(0.19-0.39)

0.35
(0.27-0.46)

0.39
(0.26-0.59)

0.18
(0.11-0.30)

0.22
(0.17-0.30)

Insurance stratifi ed by education

Less than high school

Medicare Part B only 0.39
(0.25-0.62)

0.60
(0.36-0.98)

0.52
(0.39-0.70)

1.00
(0.63-1.59)

0.84
(0.49-1.43)

0.70
(0.48-1.01)

Medicare-Medicaid 0.37
(0.21-0.64)

0.43
(0.29-0.64)

0.80
(0.63-1.02)b

0.72
 (0.50-1.05)

0.91
(0.61-1.35)

0.81
(0.60-1.09)

Supplemental insurance Ref Ref Ref Ref Ref Ref

High school diploma or higher

Medicare Part B only 0.84
(0.48-1.46)

0.62
(0.44-0.89)

0.61
(0.46-0.80)

0.80
(0.56-1.16)

1.05
(0.78-1.41)

0.57
(0.44-0.73)

Medicare-Medicaid 0.65
(0.38-1.11)

0.55
(0.38-0.81)

0.41
(0.29-0.58)b

0.70
(0.46-1.08)

0.86
(0.52-1.44)

0.53
(0.39-0.71)

Supplemental insurance Ref Ref Ref Ref Ref Ref

Delayed medical care due to cost 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)

CI = confi dence interval; FOBT = home fecal occult blood test; MCBS = Medicare Current Benefi ciary Survey; ref = reference.
a Estimates derived from multinomial logistic regression models, which were simultaneously adjusted for each variable shown and demographic, geographic and socio-
economic factors, and health status.
b These estimates were signifi cantly different from each other based on the Wald test with the Bonferonni correction.
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DISCUSSION
Despite expanding coverage for CRC screening, which 

primarily benefi ted those without supplemental insur-

ance, Medicare enrollees who did not have supplemen-

tal insurance or a usual place of health care had dis-

proportionally lower rates of CRC testing. This fi nding 

suggests that expanding health insurance benefi ts 

without additional targeted efforts to improve utiliza-

tion of appropriate health care services will not elimi-

nate disparities. During the 6-year study period, the 

proportion that remained unscreened increased among 

enrollees without a usual source of health care, result-

ing 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 Medicare-

Medicaid insured enrollees.

Previous studies found that lack of adequate health 

insurance or a usual place of health care was associ-

ated 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 simi-

lar 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 sig-

nifi cant after adjustment for health insurance and usual 

place of care. There also remained persistent dispari-

ties in use of endoscopy for more-educated Medicare 

enrollees who did not have supplemental insurance.

These fi ndings reinforce the important role of pri-

mary care8-11,32 and the potential role of a patient-cen-

tered 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 signifi cant 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 physi-

cians, targeted outreach programs, in-offi ce 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 

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 fi nding 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. Benefi ts for CRC screening vary among health 

insurance plans.40 Cost-sharing schemes decrease colo-

noscopy 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 com-

plexity of the procedure.16,43

Although the persistent gap with respect to endos-

copy testing by insurance was notable, it was striking 

that disparities were greater for more educated enroll-

ees 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 dif-

ferences in FOBT use, however, were attenuated in the 

most recent study year because more enrollees with 

supplemental insurance switched to endoscopy, result-

ing 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 utiliza-

tion 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 sigmoid-

oscopy and colonoscopy, we used a 5-year cutoff to 

defi ne endoscopy use and provided fi ndings about 

endoscopies done more than 5 years previously. Fur-

ther, 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 screen-

ing, there remained complex disparities in CRC testing 

among Medicare benefi ciaries 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 care-

fully, 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 preven-

tative care between specialists and primary care physi-

cians, 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.

Key words: Colorectal cancer; cancer screening tests; health care dispar-
ities; cost of health care; insurance; health; physician’s practice patterns 

Submitted March 2, 2009; submitted, revised, November 3, 2009; 
accepted November 30, 2009.

Funding support: Dr Doubeni is supported by a National Cancer Insti-
tute career development award (5K01CA127118-03).

References
 1. Mandel JS, Bond JH, Church TR, et al. Reducing mortality from 

colorectal cancer by screening for fecal occult blood. Minnesota 
Colon Cancer Control Study. N Engl J Med. 1993;328(19):1365-1371.

 2. Selby JV, Friedman GD, Quesenberry CP Jr, Weiss NS. A case-con-
trol study of screening sigmoidoscopy and mortality from colorectal 
cancer. N Engl J Med. 1992;326(10):653-657.

 3. Winawer SJ, Zauber AG, Ho MN, et al; The National Polyp Study 
Workgroup. Prevention of colorectal cancer by colonoscopic polyp-
ectomy. N Engl J Med. 1993;329(27):1977-1981.

 4. Centers for Disease Control and Prevention (CDC). Use of colorectal 
cancer tests—United States, 2002, 2004, and 2006. MMWR Morb 
Mortal Wkly Rep. 2008;57(10):253-258.

 5. Shapiro JA, Seeff LC, Thompson TD, Nadel MR, Klabunde CN, Ver-
non SW. Colorectal cancer test use from the 2005 National Health 
Interview Survey. Cancer Epidemiol Biomarkers Prev. 2008;17(7):
1623-1630.

 6. Seeff LC, Nadel MR, Klabunde CN, et al. Patterns and predictors 
of colorectal cancer test use in the adult U.S. population. Cancer. 
2004;100(10):2093-2103.

 7. Chen X, White MC, Peipins LA, Seeff LC. Increase in screening for 
colorectal cancer in older Americans: results from a national survey. 
J Am Geriatr Soc. 2008;56(8):1511-1516. 

 8. Bindman AB, Grumbach K, Osmond D, Vranizan K, Stewart AL. 
Primary care and receipt of preventive services. J Gen Intern Med. 
1996;11(5):269-276.

 9. Meissner HI, Breen N, Klabunde CN, Vernon SW. Patterns of 
colorectal cancer screening uptake among men and women in the 
United States. Cancer Epidemiol Biomarkers Prev. 2006;15(2):389-394.

 10. Etzioni DA, Yano EM, Rubenstein LV, et al. Measuring the quality of 
colorectal cancer screening: the importance of follow-up. Dis Colon 
Rectum. 2006;49(7):1002-1010.

 11. DeVoe JE, Fryer GE, Phillips R, Green L. Receipt of preventive care 
among adults: insurance status and usual source of care. Am J Public 
Health. 2003;93(5):786-791.

 12. Robinson JM, Shavers V. The role of health insurance coverage 
in cancer screening utilization. J Health Care Poor Underserved. 
2008;19(3):842-856.

 13. Schneider EC, Rosenthal M, Gatsonis CG, Zheng J, Epstein AM. Is 
the type of Medicare insurance associated with colorectal cancer 
screening prevalence and selection of screening strategy? Med Care. 
2008;46(9)(Suppl 1):S84-S90.

 14. Ioannou GN, Chapko MK, Dominitz JA. Predictors of colorectal can-
cer screening participation in the United States. Am J Gastroenterol. 
2003;98(9):2082-2091.

 15. Koroukian SM, Xu F, Dor A, Cooper GS. Colorectal cancer screening 
in the elderly population: disparities by dual Medicare-Medicaid 
enrollment status. Health Serv Res. 2006;41(6):2136-2154.

 16. Centers for Medicare and Medicaid Services. National Medicare 
Handbook. Medicare and You, 2009. CMS Publication No. 10050. 
2008. http://www.medicare.gov/publications/pubs/pdf/10050.pdf.

 17. Jonas DE, Russell LB, Sandler RS, Chou J, Pignone M. Value of 
patient time invested in the colonoscopy screening process: time 
requirements for colonoscopy study. Med Decis Making. 2008;
28(1):56-65.

 18. Fenton JJ, Cai Y, Green P, Beckett LA, Franks P, Baldwin LM. Trends 
in colorectal cancer testing among Medicare subpopulations. Am J 
Prev Med. 2008;35(3):194-202.

 19. Marbet UA, Bauerfeind P, Brunner J, Dorta G, Valloton JJ, Delcò F. 
Colonoscopy is the preferred colorectal cancer screening method in 
a population-based program. Endoscopy. 2008;40(8):650-655.

 20. Schenck AP, Peacock SC, Klabunde CN, Lapin P, Coan JF, Brown 
ML. Trends in colorectal cancer test use in the medicare population, 
1998-2005. Am J Prev Med. 2009;37(1):1-7.

 21. Atherly A. Supplemental insurance: Medicare’s accidental stepchild. 
Med Care Res Rev. 2001;58(2):131-161.

 22. Adler GS. A profi le of the Medicare Current Benefi ciary Survey. 
Health Care Financ Rev. 1994;15(4):153-163.

 23. Doubeni CA, Laiyemo AO, Reed G, Field TS, Fletcher RH. Socio-
economic and racial patterns of colorectal cancer screening among 
Medicare enrollees in 2000 to 2005. Cancer Epidemiol Biomarkers 
Prev. 2009;18(8):2170-2175.

 24. U.S. Preventive Services Task Force. Screening for colorectal cancer: 
U.S. Preventive Services Task Force recommendation statement. Ann 
Intern Med. 2008;149(9):627-637.

 25. National Committee for Quality Assurance (NCQA). Colorectal can-
cer screening: percentage of adults 50 to 80 years of age who had 
appropriate screening for colorectal cancer. In: HEDIS 2008: Health-
care Effectiveness Data & Information Set. Vol. 2, Technical Specifi ca-
tions. http://www.qualitymeasures.ahrq.gov/summary/summary.
aspx?doc_id=13036.

 26. Doubeni CA, Laiyemo AO, Klabunde C, Young AC, Field TS, 
Fletcher RH. Racial and ethnic trends of colorectal cancer screening 
among Medicare enrollees. Am J Prev Med. 2010;38(2):184-191.

 27. Levin B, Lieberman DA, McFarland B, et al.; American Cancer Soci-
ety Colorectal Cancer Advisory Group; US Multi-Society Task Force; 
American College of Radiology Colon Cancer Committee. Screening 
and surveillance for the early detection of colorectal cancer and 
adenomatous polyps, 2008: a joint guideline from the American 
Cancer Society, the US Multi-Society Task Force on Colorectal 
Cancer, and the American College of Radiology. Gastroenterology. 
2008;134(5):1570-1595.

 28. Centers for Medicare and Medicaid Services. Appendix A: techni-
cal documentation for the Medicare Current Benefi fi ciary Survey. 
Health & Health Care of the Medicare Population: 2002. 2002. http://
www.cms.hhs.gov/mcbs/downloads/HHC2002appendixA.pdf.

 29. Archer KJ, Lemeshow S. Goodness-of-fi t test for a logistic regres-
sion model fi tted using survey sample data. The Stata Journal. 
2006;6(1):97-105.



ANNALS OF FAMILY MEDICINE ✦ WWW.ANNFAMMED.ORG ✦ VOL. 8, NO. 4 ✦ JULY/AUGUST 2010

307

COLOREC TAL C ANCER SCREENING TESTS AND MEDIC ARE ENROLLEES

 30. Begg CB, Gray R. Calculation of polychotomous logistic regres-
sion parameters using individualized regressions. Biometrika. 
1984;71(1):11-18.

 31. Korn EL, Graubard BI. Simultaneous testing of regression coef-
fi cients with complex survey data: use of Bonferroni t statistics. Am 
Stat. 1990;44(4):270-276.

 32. Klabunde CN, Schenck AP, Davis WW. Barriers to colorectal 
cancer screening among Medicare consumers. Am J Prev Med. 
2006;30(4):313-319.

 33. Rittenhouse DR, Shortell SM. The patient-centered medical home: 
will it stand the test of health reform? JAMA. 2009;301(19):
2038-2040.

 34. Levy BT, Joshi M, Xu Y, Daly J, James PA. Perceptions of Iowa 
family physicians regarding colorectal cancer screening. Med Care. 
2008;46(9)(Suppl 1):S103-S108.

 35. Wee CC, McCarthy EP, Phillips RS. Factors associated with colon 
cancer screening: the role of patient factors and physician counsel-
ing. Prev Med. 2005;41(1):23-29.

 36. Klabunde CN, Vernon SW, Nadel MR, Breen N, Seeff LC, Brown 
ML. Barriers to colorectal cancer screening: a comparison of reports 
from primary care physicians and average-risk adults. Med Care. 
2005;43(9):939-944.

 37. Sequist TD, Zaslavsky AM, Marshall R, Fletcher RH, Ayanian 
JZ. Patient and physician reminders to promote colorectal can-
cer screening: a randomized controlled trial. Arch Intern Med. 
2009;169(4):364-371.

 38. Fiscella K, Williams DR. Health disparities based on socioeco-
nomic inequities: implications for urban health care. Acad Med. 
2004;79(12):1139-1147.

 39. Ayanian JZ, Weissman JS, Schneider EC, Ginsburg JA, Zaslavsky AM. 
Unmet health needs of uninsured adults in the United States. JAMA. 
2000;284(16):2061-2069.

 40. Klabunde CN, Riley GF, Mandelson MT, Frame PS, Brown ML. 
Health plan policies and programs for colorectal cancer screening: 
a national profi le. Am J Manag Care. 2004;10(4):273-279.

 41. Adams EK, Thorpe KE, Becker ER, Joski PJ, Flome J. Colorectal 
cancer screening, 1997-1999: role of income, insurance and policy. 
Prev Med. 2004;38(5):551-557.

 42. Wharam JF, Galbraith AA, Kleinman KP, Soumerai SB, Ross-Degnan 
D, Landon BE. Cancer screening before and after switching to a 
high-deductible health plan. Ann Intern Med. 2008;148(9):647-655.

 43. Zauber AG, Knudsen AB, Rutter CM, et al. Cost-effectiveness of CT 
colonography to screen for colonorectal cancer. CMS Technology 
Assessment Report. 2009. http://www1.cms.hhs.gov/determination-
process/downloads/id58TA.pdf.

 44. Fenton JJ, Cai Y, Weiss NS, et al. Delivery of cancer screening: how 
important is the preventive health examination? Arch Intern Med. 
2007;167(6):580-585.

 45. Vernon SW. Participation in colorectal cancer screening: a review. 
J Natl Cancer Inst. 1997;89(19):1406-1422.

 46. Committee on Cancer Survivorship. Improving Care and Quality of 
Life National Policy Board. Delivering cancer survivorship care. In: 
Hewitt M, Greenfi eld S, Stovall E, eds. From Cancer Patient to Cancer 
Survivor: Lost in Transition. Washington, DC: Institute of Medicine; 
2005:187-321.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU ([Based on '[High Quality Print]'] Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


