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Objective. Increases in the market share of managed care are associated with de-
creases in expenditures in the fee-for-service sector. To understand utilization patterns
responsible for such savings, we assessed whether increases in managed care market
share were related to increases in receipt of equally effective but less costly primary
cancer therapies.
Data Sources. Cancer registry data linked to Medicare administrative data for a pop-
ulation-based sample of fee-for-service Medicare beneficiaries 66 years and older who
were diagnosed with breast or prostate cancer during 1993–1999.
Study Design. We used fixed-effects regression models to assess whether county-level
increases in the market share of managed care were associated with differences in
receipt of cancer therapies that are similar in effectiveness but vary in cost.
Principal Findings. Increases in the market share of managed care were not asso-
ciated with differences in the receipt of mastectomy versus breast-conserving surgery
with radiation for women with early stage breast cancer ( p 5 .47) or with the receipt of
conservative therapy (versus surgery or radiation therapy) for men with local or regional
prostate cancer ( p 5 .30).
Conclusions. Increases in the market share of managed care do not appear to influence
the receipt of equally effective primary treatments for cancer in the fee-for-service sector.
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Evidence suggests that as the market share of managed care in an area
increases, expenditures in Medicare’s fee-for-service sector decrease (Baker
1997, 1999; Rodgers and Smith 1999). The ability of managed care to influence
spending patterns for patients who are not enrolled in managed care is often
called a ‘‘spillover effect’’ and suggests that managed care has induced broad,
system-level changes in the delivery of care. However, the changes in utili-
zation responsible for these spillover effects remain poorly understood.
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Because Medicare’s prices are set centrally, decreases in expenditures
must be a result of decreases in utilization of services. If use of necessary
services decreases in areas with higher managed care market share, quality
may decline. If, however, fewer unnecessary or inappropriate services are
provided, then quality may not change or may improve. Another possibility is
that the growth of managed care has prompted greater use of less costly
treatments when such treatments are felt to be equally effective or when un-
certainty exists about the best treatment. In this case, clinical outcomes are not
expected to change, but managed care could affect patient welfare by distort-
ing treatment decisions that might otherwise be driven primarily by patients’
preferences.

In this research brief, we used longitudinal data to assess whether in-
creases in the market share of managed care were associated with cancer
treatments for Medicare patients in the fee-for-service sector. We focused on
primary treatment for early stage breast cancer, for which most women have a
choice of equally effective treatments (mastectomy and breast-conserving
surgery with radiation) (National Institutes of Health 1990, 1991), and early
prostate cancer, for which radical prostatectomy, radiation therapy, and con-
servative therapy are believed to have equivalent outcomes for most elderly
men (Albertsen et al. 1995; Johansson et al. 1997; Holmberg et al. 2002), but
where there is uncertainty about the best therapy (Wilt 2000, 2002). For both
diseases, trade-offs based on cosmetic outcomes or adverse effects make pa-
tients’ preferences important. We hypothesized that increases in the market
share of managed care in a local area would be associated with greater use of
mastectomy, which is less expensive than breast-conserving surgery with ra-
diation (Munoz et al. 1986; Scanlon 1991; Desch et al. 1999), and increases in
conservative management of prostate cancer, which is less expensive than
radical prostatectomy or radiation therapy (Lu-Yao and Yao 1997; Mettlin et
al. 1997).
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METHODS

Data

We used the Surveillance, Epidemiology, and End Results (SEER)-Medicare
data for this analysis (Potosky et al. 1993). The SEER program of the National
Cancer Institute collects uniformly reported data from 11 population-based
cancer registries covering approximately 14 percent of the United States pop-
ulation (Ries et al. 2000). For each incident cancer, the SEER registries collect
information on month and year of diagnosis, cancer site, tumor characteristics,
and patient demographic characteristics, including county of residence. The
registries also collect information on treatments (surgery and radiation).

Since 1991, the SEER data have been merged with Medicare admin-
istrative data by a matching algorithm that has successfully linked files for
more than 94 percent of SEER registry patients diagnosed at age 65 years or
older (Potosky et al. 1993). The Medicare claims data used in this study in-
cluded inpatient claims, claims for physicians’ services and other medical
services, and claims for outpatient facility services.

Study Cohorts

We selected patients with a first diagnosis of stage I or II breast cancer or local
or regional prostate cancer during 1993–1999, who were at least 66 years old
at the time of their cancer diagnosis and continuously enrolled in Parts A and B
of fee-for-service Medicare from 1 year before diagnosis through 6 months
after diagnosis. We excluded patients with tumor histology suggesting a pri-
mary cancer other than that of interest and patients whose month of diagnosis
was unknown. We also excluded patients with no claims from 45 days prior to
diagnosis through 195 days after diagnosis because we considered their claims
incomplete. In the breast cancer cohort, we excluded patients who did not
receive definitive primary therapy (breast-conserving surgery with radiation
or mastectomy) to directly compare use of these two equally effective treat-
ments. The final samples included 31,063 patients with breast cancer and
58,563 patients with prostate cancer.

Equally Effective Treatments

We assessed whether breast cancer patients underwent breast-conserving sur-
gery with radiation therapy or mastectomy and whether prostate cancer pa-
tients underwent radical prostatectomy, radiation therapy, or conservative
therapy (neither radical prostatectomy nor radiation therapy within 6 months
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of diagnosis). Two sources of information about each treatment were avail-
able. The SEER registries report data on surgery and radiation delivered or
planned within 4 months of diagnosis and the Medicare claims document
reimbursed procedures. Studies assessing surgical treatments have found close
agreement between the two sources (Cooper et al. 2002), and our findings
were similar. In cases where the two sources disagreed (o3 percent), we se-
lected the most definitive procedure. We identified radiation therapy if we
found evidence for radiation in either source, thus providing more complete
ascertainment than either source alone (Du, Freeman, and Goodwin 1999).

Managed Care Market Share

As described previously (Keating et al. 2005), we defined county-level man-
aged care market share as the number of Medicare beneficiaries enrolled in
all managed care contract plans in a county divided by the number of Medi-
care-entitled beneficiaries in the county using 1993–1999 data from the Cen-
ters for Medicare and Medicaid Services. We categorized managed care
market share for each patient as o1, 1–10, 410–30, and 430 percent, (Baker
and Wheeler 1998; Baker and Brown 1999; Litaker and Cebul 2003; Keating
et al. 2005) reflecting approximate quartiles for the patients in the sample over
the study period. Patients in our sample resided in 204 counties within 11
SEER regions with a good deal of change in managed care market share
during 1993–1999 (Keating et al. 2005). Overall, 119 counties changed from
one category to another during the 7-year period, and each registry had
counties with changes except for Hawaii (four counties) and Los Angeles (one
county). Thus, Hawaii and Los Angeles do not contribute information to the
analysis.

Studies of managed care spillover effects have used varying definitions
of a health care market (primarily county and metropolitan statistical area
[MSA]) and various measures of managed care (Medicare managed care en-
rollment or total managed care enrollment in a market). We defined markets
as the county of residence, allowing us to capture the significant variation in
managed care penetration within larger MSAs and increasing the precision of
our estimates, as patients in our registries lived in only 30 MSAs. Moreover,
using county-level markets allows us to include patients who did not live in an
MSA (approximately 42 percent of our sample), increasing the generalizabil-
ity of our findings. We focused on Medicare managed care penetration
because measures of county-level overall managed care penetration are
not publicly available prior to 1998 and because Medicare managed care

12 HSR: Health Services Research 41:1 (February 2006)



penetration is highly correlated with overall managed care penetration at the
county level (correlation 5 0.64) (Baker 1997).

Control Variables

We obtained information about age, race, Hispanic ethnicity, marital status,
year of diagnosis, tumor stage, tumor grade, tumor size, and history of pre-
vious cancer from the SEER Registry data. We categorized these variables as
in Table 1. We used 1990 Census data for information on education and
income by the census tract of residence; patients were assigned to quartiles
within each registry to account for regional differences in median income and
rates of high school graduation. To measure comorbid illnesses before diag-
nosis, we calculated diagnostic cost groups (DCGs) (Ellis et al. 1996; Keating
et al. 2005), using the Medicare all-encounter model, Release 6.1. DCGs are a
claims-based measure of illness originally developed for predicting cost. They
capture 118 conditions and are highly predictive of mortality for patients with
myocardial infarction (Ash et al. 2003). We used the relative risk score, cat-
egorized into quartiles, to summarize morbidity burden.

Analyses

We estimated the effect of increases in managed care market share on receipt
of mastectomy versus breast-conserving surgery with radiation for patients
with breast cancer using logistic regression, and on receipt of conservative
therapy versus radical prostatectomy versus radiation therapy for patients with
prostate cancer using multinomial logistic regression. For each model, the
patient was the unit of analysis, allowing adjustment for individual-level char-
acteristics. We also included county of residence in all models, allowing these
fixed effects to account for time-invariant differences across counties that
could be associated with both managed care market share and the dependent
variables (Localio et al. 2001). For each model, the independent variables of
interest were the binary variables designating the category of managed care
market share for the patient in the county of residence at the time of diagnosis.
We adjusted all standard errors for correlation of outcomes within SEER
registry.

To aid in interpretation of each model’s results, we calculated the ad-
justed proportion of patients in each of the four categories of managed care
market share who received the treatments of interest. Because our data were
longitudinal and each model included a fixed county effect, the differences
between the proportion receiving a treatment at one level of managed care
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Table 1: Sociodemographic and Clinical Characteristics of the Samplen

Variable Value

Breast Cancer Prostate Cancer

N % N %

Age 66–69 6,534 21 14,388 25
70–74 9,232 30 19,817 34
75–79 7,805 25 14,199 24
80–84 4,918 16 6,993 12
� 85 2,574 8 3,166 5

Race White 28,306 91 50,151 86
Black 1,537 5 5,156 9
Other 1,129 4 2,433 4
Unknown 91 o1 823 1

Hispanic ethnicity No 30,003 97 55,268 94
Yes 927 3 2,387 4
Unknown 133 o1 908 2

Marital status Married 13,849 45 42,323 72
Prior cancer Prior other cancer 2,473 8 5,150 9
Modified AJCCn

stage
Stage 1 18,747 60 —— ——
Stage 2 12,316 40 —— ——

Grade Well differentiated 5,555 18 7,593 13
Moderately

differentiated
12,102 39 36,369 62

Poorly differentiated 7,713 25 11,433 20
Undifferentiated 609 2 243 o1
Unknown 5,084 16 2,925 5

Breast cancer tumor
size

� 10 9,215 30 —— ——
11–15 7,448 24 —— ——
16–20 5,281 17 —— ——
21–30 5,628 18 —— ——
430 3,229 10 —— ——
Unknown 262 1 —— ——

Year of diagnosis 1993 4,552 15 10,159 17
1994 4,435 14 8,752 15
1995 4,524 15 8,084 14
1996 4,321 14 7,866 13
1997 4,446 14 8,112 14
1998 4,397 14 7,649 13
1999 4,388 14 7,941 14

Median household
income for census
tract of residencew

Mean (SD) 30,553 $39,220
(18,262)

57,316 $39,261
(19,097)

Proportion of
nonhigh school
graduates in the
census tract of
residencew

Mean (SD) 30,553 19.1 (11.9) 57,316 19.8 (12.8)

Comorbidity score Mean (SD) 31,063 0.75 (1.28) 58,563 0.77 (1.32)
continued

14 HSR: Health Services Research 41:1 (February 2006)



market share and that at another level effectively estimates the impact of
changes in the market share of managed care within counties, all else constant.
For example, these percentage point changes reflect the difference in the
probability of receiving the treatment of interest for two patients with identical
characteristics living in the same county if the market share of managed care in
the county was to change from one category to another. By assigning patients
to one of four different categories of managed care market share rather than
using a single continuous variable, the models also allow for effects that differ
with the baseline rate of managed care market share in a county.

Because decisions about prostate cancer treatment are often driven by a
patient’s age and comorbid illness, we tested whether area differences in rates
of prostate-specific antigen (PSA) screening might influence treatments. For
example, areas with higher rates of PSA screening may identify more rela-
tively sicker and older men with prostate cancer, and such men may be less
well suited for radical prostatectomy. We used data from the 5 percent Medi-
care file to calculate county-level rates of PSA testing in noncancer patients,
and we assessed whether these rates were associated with managed care mar-
ket share. We then included the county-level rate of PSA testing in the model
assessing the association between managed care market share and treatment
to see if it influenced the association.

Descriptive analyses were conducted using SAS statistical software, ver-
sion 8.2 (SAS Institute, Cary, NC, USA). Multivariable analyses were con-
ducted using Stata software, version 8 (StataCorp LP, College Station, TX,

Table 1: Continued

Variable Value

Breast Cancer Prostate Cancer

N % N %

Market share of
managed care (%)z

o1 6,833 22 13,275 23
1–10 9,326 30 19,389 33
410–30 6,560 21 12,078 21
430 8,344 27 13,821 24

nAJCC, American Joint Committee on Cancer. AJCC stage was not available for men with
prostate cancer because many men did not undergo complete staging evaluations.
wData on Census tract variables were missing for 1.6% of breast cancer patients and 2.1% of
prostate cancer patients. For models, patients were assigned to quartiles for the census-level
variables within registry to account for regional differences in median income and education
levels, and quartiles were then grouped across registries.
zPatients were assigned to a category of managed care market share based on the category of
managed care market share for the county where they resided in the year they were diagnosed.
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USA). All p-values are two sided. The study was approved by the Institutional
Review Boards at Harvard Medical School and the University of California at
Los Angeles.

RESULTS

Characteristics of the cohorts of patients meeting the general inclusion criteria
for each cancer are included in Table 1. In brief, the mean age of the breast
cancer cohort was 75 years, 91 percent were white, 5 percent were black, and
45 percent were married. The mean age of the prostate cancer cohort was 74
years, 86 percent were white, 9 percent were black, and 72 percent were
married.

As demonstrated in Table 2, increases in managed care market share
were not associated with changes in the proportion of breast cancer patients
undergoing mastectomy (versus breast-conserving surgery) with rates ap-
proximately 56–58 percent ( p 5 .47). For patients with prostate cancer, al-
though rates of radical prostatectomy decreased slightly and rates of radiation
therapy increased slightly with increasing levels of managed care market share

Table 2: Association between Managed Care Market Share and Rates of
Treatmentn

Indicator

Category of Managed Care Market
Share (%)

o1 1–10 10–30 430 p-value

Breast cancer
Mastectomy (versus breast-conserving

surgery with radiation) (%)
56.0 57.8 56.5 58.1 .47w

Prostate cancer (N 5 48,391)
Radical prostatectomy (%) 21.9 21.9 20.8 18.9 .30z

Radiation (%) 35.9 35.7 37.8 40.7
Conservative treatment (%) 42.2 42.4 41.3 40.4

nUsing fixed-effect models, adjusting for patient age, race, ethnicity, marital status, tumor grade,
tumor size (breast cancer), tumor stage, year of diagnosis, proportion of high school graduates in
the area of residence, median household income of the area of residence, and comorbid illness;
models account for clustering at the level of the registry. The differences between the proportion
receiving a treatment at one level of managed care market share and that at another level of
managed care market share effectively estimates the impact of changes in the market share of
managed care within counties, all else constant. Treatments are defined as those received during
the first 6 months after diagnosis.
wUsing a fixed-effects logistic regression model.
zUsing a fixed-effects multinomial logit model.
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in an area, these small differences were not statistically different ( p 5 .30).
Rates of conservative therapy (watchful waiting) did not change with area
levels of managed care market share.

In noncancer patients, rates of PSA testing varied somewhat by category
of managed care market share. The proportion of elderly men without cancer
who had a PSA test in the past year was 32.7, 33.6, 31.5, and 34.1 percent for
counties with managed care market share o1, 1–10, 410–30, 430 percent,
respectively ( p 5 .048). However, including the county-level rate of PSA in the
treatment models did not change the predicted rates of surgery, radiation, or
watchful waiting by the various categories of managed care market share.

DISCUSSION

In a large cohort of elderly patients with early stage breast or prostate cancer,
we found no evidence that increases in managed care market share in an area
were associated with patterns of primary treatment, despite the availability of
equivalent treatments for each cancer with costs that varied substantially. It
appears that greater use of less expensive, but equally effective, treatments
does not explain the decreased expenditures in areas with greater managed
care activity. Moreover, increasing levels of managed care in a market do not
appear to be influencing the decision-making process for primary cancer
treatment.

Our finding of no association between breast cancer treatments and
managed care market share is similar to that of a prior study (Baker and
McClellan 2001), although our prostate cancer findings are in contrast. Baker
and McClellan found that areas with higher rates of managed care market
share had higher rates of prostatectomy and lower rates of radiation. There
may be several explanations for this difference. First, we used registry data to
examine a cohort of incident cancer patients and assess receipt of treatment (or
no treatment) rather than using procedure codes for radiation and surgery in
Medicare data to identify incident cases of prostate cancer, which had a sen-
sitivity of 74 percent and a specificity of 76 percent for identifying incident
prostate cancers and did not capture patients treated conservatively (Baker
and McClellan 2001), and we had richer clinical data about patients and their
tumors. Second, we studied care in 1993–1999 versus 1992–1994. Third, our
longitudinal data allowed us to examine the effects of changes in managed care
market share as opposed to the cross-sectional analysis, which, despite in-
cluding baseline treatment rates, cannot control for time-invariant unobserved
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confounders as effectively. Finally, we used measures of Medicare managed
care market share at the county level as opposed to overall managed care
market share at the MSA level.

Other studies have sought to understand changes in care responsible for
spillover effects of increases in managed care market share, examining uti-
lization and quality indicators for various conditions. Data suggest that, for
Medicare patients hospitalized with acute myocardial infarction, rates of re-
vascularization and cardiac catheterization are somewhat lower in areas with
high managed care market share (Heidenreich et al. 2002; Bundorf et al. 2004;
Meara et al. 2004), particularly when such care is uncertain or inappropriate
(Meara et al. 2004). Moreover, use of effective medications for patients with
myocardial infarction is higher in areas with more managed care activity
(Heidenreich et al. 2002). Managed care market share is also associated with
higher rates of breast and cervical cancer screening (Baker et al. 2004) and
colorectal cancer screening (Koroukian et al. 2005) for fee-for-service patients.
Other data from one state suggest that high managed care market share is
associated with fewer preventable hospitalizations (Backus et al. 2002). Finally,
for cancer care, which is often provided across inpatient and outpatient set-
tings, we demonstrated that increases in managed care market share have
limited or no effect on the quality of cancer care delivered (Keating et al. 2005).
Thus, although the patterns of health care utilization responsible for managed
care spillover effects are not yet fully understood, the available evidence does
not support negative effects on patient care, at least for important illness such
as acute myocardial infarction and cancer. Examining care for other condi-
tions or other phases of illness, such as routine management of chronic disease,
care at the end of life (which is resource intensive), or care for which patients’
preferences have a less important role, may improve our understanding of
managed care’s impact in a market.

Our findings should be interpreted in light of some limitations. First, we
studied elderly patients living in regions of the country with SEER registries.
The elderly population residing in the SEER areas is similar to the general U.S.
population in terms of age and sex; however, the SEER population has a
higher proportion of nonwhite persons, urban residents, and Medicare health
maintenance organizations enrollees than the general U.S. population (Nat-
tinger, McAuliffe, and Schapira 1997; Warren et al. 2002). Nevertheless, this
population-based sample includes cancer patients from areas representing 14
percent of the U.S. population. Second, although our use of longitudinal data is
a major strength of our study because it allows us to account for time-invariant
unobserved effects, such longitudinal data are subject to dynamic selection
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effects. For example, if managed care organizations tend to enroll relatively
younger and healthier patients, as the managed care market share increases,
the health status of patients in that area’s fee-for-service sector may become
relatively worse. However, if such dynamic selection influenced our findings,
we would expect higher rates of conservative therapy in areas with the highest
market share of managed care (where patients in the fee-for-service sector
might have poorer health status), and we did not see this effect.

Third, we used fixed-effects logistic regression models for our analyses.
Although conditional logistic regression models are theoretically superior, this
approach was not computationally feasible given the large number of patients
in many counties. Nevertheless, the fixed-effect models are likely to overes-
timate effects, so with our lack of significant associations, this is of little con-
cern. Fourth, we may have been underpowered to detect very small
differences in treatment rates associated with changes in managed care mar-
ket share, but such differences are unlikely to be clinically meaningful and
would not change our overall conclusion that changes in managed care market
share do not seem to explain differences in these equally effective therapies.
Moreover, the trend we observed was for less conservative management with
increasing managed care market share, rather than for more, as we hypoth-
esized. Finally, our measure of managed care was based on Medicare man-
aged care market share, rather than overall managed care market share,
because county-level measures of overall managed care were not available
during the years of our study. Although these two measures are highly cor-
related, the overall managed care market share may be better suited for ex-
amining spillover effects of managed care because the theory supporting
spillover effects considers provider behavior change influenced by all expe-
rience with managed care.

CONCLUSIONS

Increases in the market share of managed care do not appear to influence
receipt of equally effective but cost varying primary cancer treatments in the
fee-for-service sector. These findings suggest that patient and provider choice
is more important than cost in determining therapy. Our findings and those
from other studies provide reassurance that cost savings associated with in-
creases in the market share of managed care are not affecting patient welfare
by distorting treatment decisions or negatively impacting quality. Further
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studies are needed to fully understand utilization and treatment patterns re-
sponsible for savings associated with increases in managed care market share.
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