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Abstract

Objectives—We study a cohort of Medicare-insured men and women aged 65+ in the year 2000,
who lived in 11 states covered by Surveillance, Epidemiology, and End Results (SEER) cancer
registries, to better understand various predictors of endoscopic colorectal cancer (CRC) screening.

Methods—We use multilevel probit regression on two cross-sectional periods (2000-2002, 2003-
2005) and include people diagnosed with breast cancer, CRC, or inflammatory bowel disease (IBD)
and a reference sample without cancer.

Results—Men are not universally more likely to be screened than women, and African Americans,
Native Americans, and Hispanics are not universally less likely to be screened than whites. Disparities
decrease over time, suggesting that whites were first to take advantage of an expansion in Medicare
benefits to cover endoscopic screening for CRC. Higher-risk persons had much higher utilization,
while older persons and beneficiaries receiving financial assistance for Part B coverage had lower
utilization and the gap widened over time.

Conclusions—Screening for CRC in our Medicare-insured sample was less than optimal, and
reasons varied considerably across states. Negative managed care spillovers were observed,
demonstrating that policy interventions to improve screening rates should reflect local market
conditions as well as population diversity.
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Introduction

Although colorectal cancer (CRC) is one of the few neo-plastic diseases that can be prevented
through screening, and survival rates are 90% if diagnosed early, only 39% of CRC cases are
diagnosed at an early stage. Age-specific incidence and mortality rates show that most cases
are diagnosed after age 50, so screening recommendations target people aged 50 or older [1-
3]. In 2004, only 45.1% of the over-50 population had received endoscopic CRC screening
within the 5-year interval 2000-2004 [4]. This increased to 55.7% within the 10-year interval
1997-2006 [5]. These national statistics suggest that CRC screening rates are increasing slowly
over time for both men and women but remain suboptimal and are higher for men than for
women [5-9]. CRC remains the second leading cause of cancer deaths in the United States
[10,11], so meeting screening guidelines is important.

There are several known risk factors for CRC, but high-risk groups account for only about a
one quarter of the CRC incidence. Thus, regular population screening is important because any
policy limiting screening to high-risk groups would miss the majority of CRC cases [3].
However, it is especially important for high-risk groups to be screened regularly, which may
include people with previous breast cancer or CRC and inflammatory bowel disease (IBD).

The literature offers conflicting evidence regarding whether breast cancer survivors have
greater risk for CRC [12-16], but the National Cancer Institute includes a personal history of
breast cancer as a CRC risk factor [17]. IBD is associated with increased risk of CRC [18], and
continuous endoscopic surveillance is recommended for persons with IBD [19]. Continuous
endoscopic surveillance is also recommended for CRC patients and survivors [20]. The
recommended short 1-year interval for surveillance colonoscopy following CRC resection has
been shown to be a clinically efficient and cost-effective strategy for improving detection and
reducing mortality [21].

The main objective of this paper is to study a large elderly population that is well insured by
fee-for-service (FFS) Medicare, including persons with known risk factors for CRC, to
determine the personal and environmental factors that are important predictors of CRC
screening utilization and to examine trends in utilization over time. Since 1998, Medicare has
covered sigmoidoscopy every 4 years for all persons over age 50 and colonoscopy every 2
years for persons at high risk for CRC. With benefits expansion in 2001, Medicare now covers
colonoscopy every 10 years for persons of average risk [22,23].

During our study period, a controversy arose in the medical literature regarding appropriate
endoscopy use for CRC screening in elders, considering their increased risk of adverse
outcomes from endoscopic tests [24-26]. In 2008, the U.S. Preventive Services Task Force
(USPSTF) recommended that CRC screening should decline with age and recommended
against endoscopic screening for persons aged 85+ [25].

Along with personal factors, such as age, we examine environmental factors reflecting service
supply and the spatial interaction of people and their environments along the pathways to

endoscopic CRC screening. We study two time periods (2000-2002 and 2003—-2005) to assess
changes in relationships over time. We use multilevel probit regression of the binary outcome
“whether screening was utilized,” examining people in 11 states in separate regressions. Recent
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descriptive work has demonstrated considerable geographic variation in endoscopic CRC test
use across states [22], which we explore fully in state-specific regressions. We advance the
literature by examining multiple, multilevel factors associated with the varied geospatial
outcomes. We focus on the following research questions and examine differences across the
states and over time:

1. After adjusting for other factors, are there disparities in endoscopy use by sex, race,
or ethnicity?

2. After adjusting for other factors, is there lower endoscopy use by needy elderly who
receive assistance for paying Part B premiums (covering endoscopy services)?

3. After adjusting for other factors, how pronounced is the decline in use with age?

4. After adjusting for other factors, is endoscopy utilization higher among high-risk
populations?

5. Are there significant Medicare managed care market penetration spillover effects on
the propensity to utilize endoscopic CRC screening by the FFS Medicare population?

We perform parallel empirical analyses in an early (2000-2002) and later (2003-2005) time
period using a cohort of people present in both periods to assess disparities over time in response
to the Medicare benefit expansion that began in the early period and the emerging guidelines,
which recommend decreased endoscopic screening with advancing age.

Study population

Our study population is a cohort of 272,077 men and women in 11 states aged 65 or older in
the year 2000, enrolled in FFS Medicare (both Part A and Part B) in 2000, and remaining alive
over the period 2000-2005. Beneficiaries who subsequently lost or dropped Medicare Part B
(elective coverage that can be purchased to cover outpatient services, such as endoscopy) or
who had Medicare managed care coverage during the period would have incomplete claims
histories for endoscopic procedures. Less than 1.5% of the study population was without
complete FFS coverage for the entire period, and we kept them in the sample and controlled
statistically for their “variable insurance” coverage over the period (variables: months without
Part B, months with Medicare managed care coverage). Thus, our cohort represents the typical
insurance experience of Medicare beneficiaries who were encouraged to try Medicare managed
care organizations during this period. Beneficiaries could voluntarily enroll and disenroll from
Medicare managed care organizations on a monthly basis, and plan switching and returning to
FFS Medicare was common as Medicare beneficiaries shopped around for the best value [27,
28]. Thus, even though our sample members were primarily in FFS Medicare, they had
neighbors with Medicare managed care coverage, and some tried it themselves. Because the
SEER-Medicare database has higher representation in markets where Medicare managed care
is well established, we use this situation to examine the results for indication of Medicare
managed care spillover effects onto our Medicare FFS population.

Conceptual model and sample statistics

Our conceptual model (Fig. 1) is a hybrid of several models from the behavioral health, socio-
ecological, and health geography fields [29-31]. This conceptual model situates the individual
decision maker—characterized by enabling, predisposing, and need constructs from the classic
Aday model [32]—into an ecological context that has different zones of influence defined as
Fundamental/Macro, Intermediate/Community, Interpersonal/Proximate, and Individual/
Population. Many factors at the different levels of hierarchy are included in the conceptual
model diagram. We are not able to include variables reflecting all of these constructs in our
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empirical work, because data are not available. However, in future research, inclusion of these
omitted variables may provide new insights. Constructs represented by variables included in
our model are highlighted in bold text in Fig. 1.

All variables used in the regression modeling and their sources are described in Appendix Table
3, which is divided into three sections corresponding to the conceptual model. Person-level
sample statistics are presented in Appendix Table 4. Intermediate, community-level factors are
defined at the county level, reflecting the political units defined to manage the public finances
associated with community services. The Interpersonal, neighborhood-level factors are defined
at a smaller geographic resolution than the community factors, the primary care service area
(PCSA). PCSAs are natural primary care physician markets derived by Dartmouth researchers
using Medicare patient flows to primary care physicians, which have been validated in previous
work [29, 30, 33, 34]. PCSA and county-level variable sample statistics are presented in
Appendix Tables 5 and 6.

We include a new measure of Medicare managed care penetration at the PCSA level in the
regression equation, which we derived from 100% Medicare denominator files. In previous
studies, Medicare managed care penetration has always been measured at the county level,
because county-level data are publicly available. PCSAs are arguably more appropriate as
market areas for managed care than counties, because they reflect primary care markets. As
shown by comparing Appendix Tables 5 and 6, PCSAs are much more numerous and smaller
than counties; the state of Connecticut, for example, has eight counties covered by 71 PCSAs.

Statistical analysis

Results

Our outcome of interest is endoscopic procedure utilization, defined as any type or amount of
endoscopic procedure use over each 3-year period. We estimate multilevel probit models of
the probability of using endoscopic procedures and include person-level, PCSA, and county-
level covariates, following our conceptual model (see Fig. 1). We use generalized estimating
equations (GEE) to adjust the standard errors of area-level variables to reduce the efficiency
bias caused by redundancy (repeated measures over all people in the area) [35-37].

Pooling states together in a single empirical model with fixed effects to produce some
“national” results may not make statistical sense when there is interest in the considerable
heterogeneity that exists across the states [31]. We estimate each state model as a separate
regression, with two time periods: early (2000-2002) and late (2003—-2005).

As presented in Table 1, across the 11 states we study, between 45 and 53% of the study cohort
used endoscopy services at least once over the 6-year period 2000-2005, which is far from
optimal. This population is well insured by Medicare, which expanded benefits to cover this
service for people of average risk in 2001, so the low use rates are a concern. Table 1 presents
that the proportion of people who used endoscopy at least twice over 2000-2005 ranges from
14 to 19% across the 11 states. These repeat users are probably persons at higher risk for CRC
than the average person in the cohort (those with breast cancer or CRC diagnosis or IBD).

To save space and sharpen the focus, we do not discuss all of the empirical results from our
estimation, although these are provided for interested readers in Table 2. Table 2 presents state-
specific results with early and late time periods in adjacent columns for each state. Only the
coefficient estimates that were statistically significant at the 5% level or better are included in
the table with the exception of the last variable, where p values (in parenthesis) follow the
estimates (managed care spillover effects). We include weaker results, significant at the 10%
level or better, for the managed care spillover effects variable because of the policy importance
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of this effect, which reflects the degree of Medicare managed care spillover effects on FFS
Medicare beneficiaries. The last row of the table is the model prediction success rate, which
is good, ranging from 71 to 80% across the states and time.

In Figs. 2, 3, 4, 5, and 6, we present the results that can help answer the five main study
questions. The results portrayed are effect estimates from the binary probit model, interpreted
as marginal probability effects that arise from the fully specified/fully adjusted empirical model
(see Table 2).

Disparities by gender, race, or ethnicity

Women appear less likely to use endoscopy than men in all but four states: Georgia, New
Mexico, Kentucky, and Louisiana. In Georgia and New Mexico, there is no difference; in
Kentucky and Louisiana, women are more likely to use these services than men. Figure 2
illustrates the relative difference in the propensity for women versus men to use endoscopic
screening for CRC over time, as the cohorts age. A negative 0.03 is interpreted as “females are
3% less likely, on average, than males to use endoscopy in this state and time period.”

Race and ethnicity effects vary across the states. Blacks are significantly less likely to use
endoscopy than whites in several states: California, Georgia, Kentucky, Louisiana, and New
Jersey (see Fig. 3). However, disparities appear to have narrowed over time. By the later period,
black-white disparities existed for only two states—Georgia and Louisiana—and they were
smaller than in the previous period. In two states (Michigan and Utah), disparities were in the
opposite direction: blacks were significantly more likely than whites to use endoscopy. In
California and New Mexico, Hispanics and Native Americans had lower probability of use (4—
6%) than whites. Hispanics had much lower probability of use than whites in Utah (about 15%
lower) but higher probability of use than whites in New Jersey (about 6% higher). Asians had
lower probability of use than whites in Michigan and New Jersey (about 10% lower). Native
Americans had higher probability of use than whites in Washington (about 9% higher). In two
states (Connecticut and lowa), there were no observed statistically significant racial or ethnic
disparities in the predicted probability of endoscopy use.

Financial need

Having dual eligibility for Medicare and Medicaid, with extra resources to purchase Part B
coverage, is associated with lower probability of use in every state and in both time periods.
This variable is indicative of lower financial means, and findings demonstrate that the poorer
elderly are less inclined to use these services, even when covered by Part B insurance. Figure
4 shows a state-level variable, the proportion of aged beneficiaries in the states who are dually
eligible (black, gray), as background to help interpret the estimated effect of dual eligibility on
use (striped, spotted), for the early (2000-2002) and late (2003-2005) time periods. In Utah,
lowa, and Washington, these estimated effects are large, suggesting at least 10% lower
probability of use for dually eligible seniors. California is the only state with an increasing
proportion of dually eligible seniors statewide coupled with a decline in the estimated reduction
in propensity to use endoscopy over time, suggesting increased social support for this subgroup.
More research may be needed regarding other factors that discourage utilization by low-income
seniors, such as social support or cultural factors that may discourage use.

Effects of aging

National CRC incidence rates from the period 1998-2002 by age from the National Cancer
Institute [1] show that people aged 65—74 accounted for 26% of incidence, whereas those aged
75-84 accounted for 29.2% of incidence and those aged 85+ accounted for 12.6% of incidence.
Thus, in our cohort of people aged 65+ in the year 2000, the national incidence rates cited
above suggest that screening of older beneficiaries was quite important.
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Our data span the time when Medicare coverage was expanded to include screening for persons
of average risk. In the early period (2000-2002), we would expect to see higher use by older
persons (aged 73+) than younger persons (aged 65-72) if utilization was based solely on risk.
Instead, our data show that the estimated probability of utilization declined with advancing age
group. Relative to the youngest group (aged 65-72), use was lower in the middle group (aged
73-80) and even lower in the oldest group (aged 80+). These age disparities are shown by state
in Fig. 5. Connecticut shows the greatest disparity in use with age, and 7 of 11 states show at
least 10% lower use among the oldest group relative to the youngest group.

Utilization by high-risk populations

Persons with IBD and breast cancer survivors may be at higher risk for developing CRC, and
continuous endoscopic surveillance is recommended for CRC patients and survivors. Thus,
we would expect to see higher utilization rates for these groups if greater risk translates into
greater utilization of screening. Figure 6 shows the estimated impacts of these three factors
relative to persons without these factors, in the early and late periods. Among the states, Utah
exhibits the highest endoscopy use by breast cancer survivors and those with IBD, relative to
others in the population without these conditions. In every state, utilization by CRC patients
and survivors and persons with IBD is much greater than for persons without these conditions.
It is interesting that for CRC patients and survivors, use drops over time as the cohort ages.
This is not universally true for persons with IBD, where in six states use increases as the cohort
ages.

Managed care spillover effects

Greater penetration by managed care can change the way medicine is practiced in an area, with
spillover effects on FFS Medicare costs and outcomes [39]. However, the evidence of managed
care's impacts on the use of preventive services is not consistent. Breast cancer screening rates
may be higher in regions with higher HMO penetration in Medicare and the private sector
[40-42]. Increased cancer screening of various types has been associated with HMO enroliment
[43]. Although use of endoscopic procedures for CRC screening was not examined, HMOs
promoted the use of fecal occult blood testing (FOBT) for CRC [43]. Few studies have
examined the impact of managed care on endoscopic CRC screening. However, a recent study
using the Medicare Current Beneficiary Survey found that Medicare managed care plans
seemed to favor FOBT over endoscopic procedures, when compared to FFS Medicare [44].
FOBT can detect cancer, but endoscopic procedures, which cost more, can actually prevent
cancer by removal of precancerous lesions. One study by Ponce et al. [45] found that the type
of managed care market structure may affect endoscopy use rates, with associated disparities
in use for minorities versus whites. Thus, whether or not HMO presence in the market spills
over positively (or negatively) to increase (or decrease) utilization of endoscopy by older
persons with FFS Medicare is an empirical question.

The last variable in Table 2 is the Medicare penetration of local PCSA markets. When the
estimated effect of this variable is positive (lowa), the spillover effect from Medicare HMOs
in the market is positive. When it is negative, the spillover effect is negative. In our data, only
lowa exhibits positive Medicare managed care spillover effects; other states show negative
spillover effects (California, Connecticut, Louisiana, Michigan, New Jersey, New Mexico,
Utah, and Washington). Only Georgia and Kentucky show no HMO spillover effects. These
findings warrant further study, which is policy relevant but beyond the scope of this paper.
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Discussion

Strengths and limitations

The Surveillance, Epidemiology, and End Result (SEER)-Medicare database chosen for the
study population in this paper is ideal for several reasons. The database combines men and
women with a previous breast cancer or CRC diagnosis from the cancer registry populations
in 11 states, combined with a randomly selected reference sample of people without a previous
cancer diagnosis from the Medicare 5% enrollment files. All Medicare claims submitted by
physicians or outpatient facilities are available for both populations, which allow us to identify
those with IBD. The SEER-Medicare database provides a large, only somewhat representative
sample of the Medicare population; thus, it cannot be used to generalize to national-level
statistics. However, it provides a sample that is useful for examining utilization behavior in
different states, which are well represented.

The complete 5% Medicare sample is randomly drawn and thus expected to be nationally
representative, but the 11-state portion of it (covered by the 11 SEER cancer registries) may
not be nationally representative. Similarly, the SEER registry population may not be nationally
representative of all persons with cancer. However, the people aged 65 and older residing in
the SEER registry states are known to be comparable to those in the non-SEER states based
on age and sex distributions [46]. The SEER registry states have slightly more affluent, more
urban populations and a higher proportion of non-white individuals than the non-SEER states,
and the SEER cancer registry population has lower mortality than cancer populations in non-
SEER states [46]. Thus, our study sample is slightly more urban, wealthier, more ethnic, and
less likely to die from cancer than populations in the states we do not study. The main advantage
of using these SEER-Medicare data for the analysis is that breast cancer and CRC survivors
and persons with IBD can be identified and included in the study. Continued screening is
especially important for these groups, as noted earlier. Another advantage is that the SEER
areas have much higher penetration by Medicare HMOs than non-SEER areas [46], making
them more useful for assessing whether there are significant managed care practice spillover
effects, one of our main study questions.

Discussion of findings

Other variables in Table 2 thought to impede utilization of endoscopy for CRC screening are
related to transportation and travel: distance to closest endoscopy provider, commuter intensity,
or having recently moved to a new residential ZIP code. Distance to closest provider is
significant in only four states (California, Kentucky, New Jersey, and Washington), and effects
are very small (1-3% decrease in probability of use for a 10 mile farther facility). This effect
is small because 10 miles is a large change relative to the norms of travel indicated by sample
statistics (mean distance is between 1 and 5 miles among the states, with 10 miles representing
about 2 standard deviations from the mean). Commuter intensity has a negative effect in
California, lowa, and Kentucky, as expected if greater commuter intensity makes driving more
unpleasant for the elderly. However, this is not the case in two states where the estimated effect
of commuter intensity is positive (Connecticut and Washington). Having moved to a different
ZIP code has a negative effect on probability of endoscopy use in six states (California,
Connecticut, Georgia, Michigan, New Jersey, and Washington) and ranges from —2% in
California to —5% in Connecticut. This effect is much larger than the effect of increasing
distance to closest provider by 10 miles. Taken together, these findings suggest that for elective
services, such as endoscopy, distance to closest provider is less important than local driving
conditions or being disrupted by moving or unfamiliar with the best routes to or from one's
neighborhood, a byproduct of moving to a new residence.
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Higher residential racial or ethnic segregation at the local neighborhood level may either
improve or impede social integration and support [30,31,47-50]. Findings demonstrate that
residential segregation affects endoscopy use differently across the states and over time, with
sometimes positive and sometimes negative effects. Thus, we cannot conclude that living in
residentially segregated neighborhoods is necessarily detrimental to preventive health
behaviors. Other factors thought to be associated with use are acculturation, area poverty, and
supply of providers. Acculturation factors, which reflect differences in the ability to speak
English by recent versus historical immigrants from other countries, have been found to be
important for Latinos [51]. We find that living in communities where a greater proportion of
the elderly have poor English language ability is associated with lower endoscopy use in
California, lowa, and Kentucky. Living in communities with a greater proportion of elderly in
poverty has a negative effect in Connecticut, Kentucky, Louisiana, New Mexico, Utah, and
Washington, and a positive effect in California and lowa. The positive effect in California is
consistent with the growing dually eligible population there and observed improvements in
their utilization of endoscopy over time, noted earlier.

Several recent studies have highlighted the need to assess the capacity available to perform
endoscopy to detect CRC [52-57]. In 2002, 14.2 million colonoscopies were performed; this
number was anticipated to increase because of the increased use of colonoscopies for screening
and the general aging of the population. Because capacity varies across the country, geographic
differences in availability are likely to persist, if not increase. However, we find that the density
of endoscopy providers has a positive effect in only two of the 11 study states: Connecticut
and lowa. We also examine density of medical specialists associated with endoscopy supply,
such as gastroenterologists and oncologists. We find that the density of oncologists per
thousand elderly is associated with lower endoscopy use in California, lowa, and Louisiana
but higher use in Michigan, New Jersey, and Utah, with mixed findings for Washington. The
density of gastroenterologists greatly increases use in California (20% higher probability per
additional gastroenterologist per thousand elderly) with more modest positive effects in New
Mexico (+12%) and Louisiana (+5-8%).

Answers to main research questions

National statistics suggest that women and minorities are less likely to use endoscopy than men
or whites. We find that national statistics conceal local variation that goes against the norm,
based on the 11 states we study. For example, we find that women in Kentucky and Louisiana
had slightly (1-2%) higher probability to use endoscopy services than men in their states. Also,
African Americans in Michigan and Utah had higher probability to use endoscopy than whites
in those states (2.5 and 5.6%, respectively), Hispanics had higher probability to use services
than whites in New Jersey (6%), and Native Americans had higher probability to use services
than whites in Washington (8.7%). More generally, we find that disparities in utilization among
whites, African Americans, and Hispanics narrowed over time. These findings suggest that
whites were first to take advantage of the expansion in Medicare coverage in most states.
Perhaps, state comprehensive cancer control efforts help tip the balance in favor of minorities
in some states.

Results demonstrate that breast cancer survivors are more likely to use endoscopy, as are CRC
patients and survivors and persons with IBD. These are higher-risk groups, so higher
probability of use among them is optimal and suggests that translational medicine is being
practiced. However, observed trends in endoscopy use with age (another risk factor) are cause
for concern. Although older people (aged 75 or older) are more likely to be diagnosed with
CRC than younger elderly (aged 65-74) [1], our data demonstrate that the probability of
endoscopy use is much lower for older than for younger seniors. Another cause for concern is
the lower use of endoscopy for financially needy elderly with financial assistance to pay Part
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B premiums that cover endoscopy services. Even with this assistance, dually eligible elderly
in every state studied were significantly less likely to utilize endoscopy, ranging from about 3
to 12% lower probability of use and worsening over time (in most states) as the cohort aged.
Apparently, there are other factors besides insurance coverage that impact utilization of these
preventive services by financially needy elderly.

In contrast to an emerging literature finding positive spillover effects from managed care
penetration on local area practices, we find that Medicare managed care penetration in the local
primary care services market has negative spillovers on endoscopy utilization by FFS Medicare
patients in several states (California, Connecticut, Louisiana, New Jersey, New Mexico, Utah,
and Washington). The only state where spillovers are positive is lowa. This negative spillover
result is consistent with findings in a recent paper by Schneider et al. [44] that Medicare
managed care practice favors FOBT over endoscopy use for persons enrolled in Medicare
managed care organizations, when compared to FFS Medicare enrollees. Thus, Medicare
managed care practices may have spilled over in the marketplace and discouraged the use of
more expensive endoscopic procedures. Or, perhaps higher concentration among managed care
insurers in some markets has limited the supply of endoscopic services by discouraging entry
of providers. This negative spillover finding bears further investigation.

Our findings support the notion that places matter—different states show different relationships
between CRC screening and ecological and market factors. It is important that policy
interventions to improve screening rates reflect local population diversity and market
conditions. Optimal policy interventions to change behavior (improve screening rates) will be
as heterogeneous as regional populations and market conditions in the very diverse United
States.
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See Tables 3, 4, 5 and 6.

Table 3

Variables chosen for analysis, their contextual relevance, and sources

Variable Data source

Individual and population

Enabling/disabling Developed from linked California
SEER cancer registry and Medicare
data, provided by the National Cancer
Institute, 2000-2003

Individual disability or ESRD as original reason for Medicare entitlement
Moved to a new ZIP code in same state, 2000-2002 or 2003-2005

Months with extra assistance from state Medicaid (dual eligibility), 2000
2002 or 2003-2005

Distance to closest endoscopy facility

Predisposing
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Variable

Data source

Age in 2000
Months enrolled in a Medicare HMO anytime in 2000-2002 or 20032005
Enrollment in Medicare HMO during the past 2 years

Race or ethnicity (white, African American, Asian, Hispanic, Native
American, other)

Need

Had previous cancer diagnosis, breast or colorectal; had irritable bowel
disease

Interpersonal factor (PCSA)

Social integration and support: isolation index describing segregation by
race or ethnicity (white, African American, Asian, Hispanic, Native American,
other), 2000

Stressor, driver courtesy: commuter intensity reflecting the proportion of the
workforce in each person's residential area commuting 60 min or more each
way to work

Social or cultural cohesion: proportion of the elderly in each person's
residential area with little or no English language ability, 2000

Local health norms and behaviors: Medicare managed care penetration,
defined as proportion of the eligible population enrolled in Medicare managed
care plans: 2001; 2004

Intermediate/community factor (county)

Proportion of population living below the federal poverty level; GINI
coefficient of household income disparity (calculated by RTI)

Health care system: number of endoscopy facilities per thousand elderly in each
person's residential area, 2000-2002, 2003-2005

Health care system: number of oncologists (2000, 2003), gastroenterologists
(2000, 2003), or nurses (2000, 2005) per thousand elderly (2000, 2003)

Developed from U.S. Census 2000 data
at ZCTA levels aggregated to PCSAs
using HRSA's crosswalk:
http://datawarehouse.hrsa.gov/

Built by RTI from 100% beneficiary
denominator files provided by the
Centers for Medicare & Medicaid
Services

Census annual poverty estimates;
census 2000 household income
estimates

SEER-Medicare linked data and U.S.
Census

Area resource file; annual census
population estimates

SEER surveillance, epidemiology, and end results, ZCTA ZIP code tabulation area, HRSA health resources and services

administration, PCSA primary care service area
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Socio-ecological multilevel model of colorectal cancer screening behavior
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Relative propensity to use endoscopic services among a female cohort when compared with a
male cohort by state and time, in early (2000-2002) and late (2003—-2005) periods
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Relative propensity to use endoscopic services among minority groups relative to whites by
state and time, in early (2000-2002) and late (2003—-2005) periods
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Proportion of aged beneficiaries in the states who are dually eligible, and the estimated effect

of dual eligibility on use, in early (2000-2002) and late (2003-2005) periods
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Decline in probability of endoscopy utilization with age, relative to the youngest age group

(aged 65-72), in early (2000-2002) and late (2003—-2005) periods
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Endoscopy use by breast cancer and colorectal cancer survivors and those with inflammatory
bowel disease, in early (2000-2002) and late (2003—-2005) periods
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