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Greater use of Medicare Advantage (MA) over traditional fee-for-service Medicare (TM) in certain 
populations, and even across small areas, has been associated with fewer overall hospitalizations 
and avoidable hospitalizations. Proponents suggest that these associations stem from successful 
care management, and a focus on preventive services and primary care among MA users. Detractors 
intimate that selection bias of healthier individuals into MA plans and other external factors may 
favorably influence hospitalization rates more than the structure of MA plans and the incentives this 
structure creates. We set out to update and advance previous analyses using the most contemporary 
multistate hospitalization data. 

We gathered the most recently available hospital utilization data from the Healthcare Cost and 
Utilization Project (HCUP, 2012) for the 12 states from which complete data were available. We 
compared avoidable hospitalization rates of MA enrollees and TM beneficiaries to the rates of 
hospitalization for marker conditions (i.e., those not preventable by ambulatory care). We found that 
MA enrollees are significantly less likely than TM beneficiaries to have avoidable hospitalizations, 
with a 10% decrease in the rate of such hospitalizations. This finding persists after controlling for age, 
gender, race/ethnicity, region, and various proxies for health. Furthermore, the rate of referral-sensitive 
hospitalizations, which are a marker for better outpatient care, is slightly higher among MA enrollees 
compared with TM beneficiaries. Of secondary interest, we noted that the favorable effect of MA 
penetration varied substantially across states.

In summary:
•  Despite rising MA penetration and the slow changes to TM delivery that result from changing policy 

and environmental conditions, users of MA plans continue to have fewer avoidable hospitalizations 
relative to hospitalizations for marker conditions.

•  The rate of referral-sensitive hospitalizations, which are a marker for better outpatient care, seems 
to be higher among MA enrollees than among TM beneficiaries.

•  Counties with higher MA penetration rates have lower avoidable hospitalization rates and higher 
referral-sensitive hospitalization rates among both TM and MA beneficiaries. 

Further study is needed to definitively explain this effect and determine if it is the product of payment 
incentives that promote efficiency, coordination, and primary care in the treatment of MA enrollees.
 

EXECUTIVE SUMMARY
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Medicare Part C, now known as Medicare Advantage (MA), was first conceived in 1985 as part of the 
Tax Equity and Fiscal Responsibility Act of 1982 (TEFRA). TEFRA authorized Medicare to contract 
with private plans to provide coverage to beneficiaries, including all core benefits in traditional fee-for-
service Medicare (TM), in exchange for a per-person per-month payment. Such plans were thought to 
offer better health care coordination and comprehensive care, allowing Medicare to enjoy the same 
cost savings and efficiencies as managed care in the private sector. 

From the establishment of Medicare Part C to the early 1990s, growth of these plans was slow. 
A mere 5% of all Medicare beneficiaries enrolled in Part C in 1994 (Figure 1).1 By the late 1990s, 
enrollment had grown to nearly 16% of all Medicare beneficiaries as a result of more generous benefits 
to enrollees. The initial goal of cost savings for Medicare was hampered by the fact that, in general, 
MA enrollees were healthier and therefore required fewer medical services. Medicare was paying 
more per enrollee to the private sector than it would have cost to keep these “cheaper” enrollees in 
TM. This finding informed the Balanced Budget Act of 1997, which tightened payments to providers 
and hospitals, and expanded managed care options for beneficiaries to include not only health 
maintenance organizations (HMOs) but also preferred provider organizations (PPOs), point of service 
(POS) plans, and private fee-for-service (PFFS) plans. Partly as a result of these payment cuts, fewer 

private plans were joining 
the MA marketplace. The 
percentage of all Medicare 
beneficiaries enrolled in MA 
declined to 12% by 2003.

In 2003, Congress passed 
the Medicare Modernization 
Act (MMA). In addition 
to providing prescription 
coverage to Medicare 
beneficiaries (Part D), 
the MMA further modified 
reimbursement to plans, 
adding risk adjustment 
measures with the goal of 
more accurate payment. 

This legislative act also expanded MA by creating Medicare Special Needs Plans and regional (as 
opposed to local) PPOs, giving beneficiaries in rural areas more options from which to choose. Overall 
enrollment in MA grew substantially to 25% of all Medicare beneficiaries in 2011.2 

BACKGROUND
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The Patient Protection and Affordable Care Act (ACA) made a number of additional changes to MA, 
including aligning MA payment with fee-for-service (FFS) spending at the county level and adding a 
quality bonus program. Currently, MA benchmarks are set each year using county-level FFS data, and 
plans bid against those benchmarks to determine payment. Plans with a high quality rating receive a 
payment bonus in the form of a higher benchmark. If a plan bids below the benchmark, it is able to 
apply a portion of that amount to additional benefits, such as vision, hearing, or dental.3 MA growth has 
continued after the ACA, reaching 31% in 2015.2 Some observers attribute this growth to the impact of 
quality bonus payments.4 Greater familiarity and comfort of baby boomer retirees with managed care 
may also contribute to the increase in MA participation. In May 2015, the Congressional Budget Office 
(CBO) estimated that enrollment in MA and other group health plans will grow each year over the next 
decade and could reach 30 million patients—roughly 40% of Medicare beneficiaries—by 2025.5

BACKGROUND, continued
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PREVIOUS STUDIES OF THE IMPACT OF MEDICARE ADVANTAGE
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Overview
With the growth of Medicare Advantage (MA) enrollment and predictions of future growth, it is 
essential to understand the impact of MA on health care quality. Many of the metrics researchers 
could use to answer this question are not readily available for both MA patients and traditional fee-for-
service Medicare (TM) patients because MA beneficiary claims data are owned by health insurance 
companies and are not widely available to health service researchers. Available comparative studies 
are often restricted to summary measures of plan performance and patient satisfaction.6 Studies have 
shown that MA scores higher than TM on Healthcare Effectiveness Data and Information Set (HEDIS) 
measures of preventive care such as mammography rates.7 On the other hand, multiple studies have 
found that MA is rated lower than TM on Consumer Assessment of Healthcare Providers and Systems 
(CAHPS) measures of access and quality.8,9 

Many studies have shown a reduction in the utilization of unnecessary services among MA enrollees. 
Some have asserted that this may be a function of MA’s healthier patient panel rather than of the 
inherent benefits of MA. The evidence is mixed. A large study comparing MA enrollees and TM 
beneficiaries found that MA enrollment was concentrated in subpopulations with poorer health.9 
Compared with TM beneficiaries, MA enrollees had lower education levels, were more likely to be 
African American or Hispanic, and had lower incomes. On the other hand, they reported better self-
perceived health status, which may imply that they were generally healthier than TM beneficiaries. 
In 2012, Friedman and his colleagues used data from 2006 to examine the likelihood of hospital 
readmission after first discharge in MA patients compared with TM patients.10 They found that although 
descriptively MA patients had a lower likelihood of readmission within 30 days of discharge, these 
patients actually had a higher likelihood of readmission after risk reduction and control for self-
selection into MA plans.10 By contrast, Lemieux and colleagues reached the opposite conclusion. Also 
using a risk-adjusted calculation, they found that the 30-day readmission rate for MA patients from 
2006 to 2008 was approximately 13% to 20% lower than the rate for TM patients.11 

The issue of selection bias is addressed in sophisticated comparative studies using Healthcare Cost 
and Utilization Project (HCUP) data.12 The review below is restricted to studies that focus on avoidable 
hospitalizations (Table 1). 
 



PREVIOUS STUDIES, continued
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Table 1. Types of Hospitalizations
Many of the current studies on the benefits of Medicare Advantage have compared avoidable 
and referral-sensitive hospitalizations to hospitalizations for marker conditions. 

 •  Avoidable hospitalizations are those hospitalizations that could be prevented by better 
outpatient care. In our study, we use a definition developed by the Agency for Healthcare 
Research and Quality (AHRQ),13 which identified the following conditions (with qualifications): 
bacterial pneumonia; dehydration; urinary tract infections; perforated appendix; low birth 
weight; angina; congestive heart failure; hypertension; adult asthma; chronic obstructive 
pulmonary disease; uncontrolled diabetes; diabetes with short-term complications; diabetes 
with long-term complications; and lower extremity amputations among patients with diabetes.

 •  Marker condition hospitalizations are hospitalizations for conditions that are unavoidable 
and would not be prevented by better outpatient care.14,15 Such hospitalizations are seen as 
non-deferrable and occur as frequently on weekdays as on weekends. As defined by Billings 
et al. (see Figure A.3), these include hospitalizations for conditions such as appendicitis, 
acute myocardial infarction, gastrointestinal obstruction, and fracture of the hip or femur.

 •  Referral-sensitive hospitalizations are hospitalizations that are referral based and “planned” 
in an effort to prevent worse outcomes. Our study and others use the following list of 
procedures developed by Billings et al.: hip/joint replacements; breast reconstruction after 
mastectomy; pacemaker insertions; organ and bone marrow transplant surgeries; coronary 
artery bypass surgery; and coronary angioplasty.

   
INDIVIDUAL-LEVEL STUDIES
In a 2007 study, Basu and Mobley used 2001 HCUP data from California, Florida, New York, 
and Pennsylvania to examine whether there was a difference between MA and TM in avoidable 
hospitalizations.16 An important contribution of this study was the use of hospitalizations for marker 
conditions (i.e., those that would not be prevented by better outpatient care) as a comparison group 
for avoidable hospitalizations. This use of marker conditions (Table 1) is meant to control for potential 
selection of healthier patients into MA. The study found that after holding demographics and illness 
severity constant, MA patients had significantly lower odds of an avoidable hospitalization than TM 
patients in California, Florida, and New York, but not in Pennsylvania.16

In a follow-up study using data from Florida, New York, and California (minus Pennsylvania), Basu 
and Mobley updated their findings with more recent data (2004) and extended their analysis to also 
examine hospitalizations for referral-sensitive conditions (i.e., those that are “planned” in an effort to 
prevent worse outcomes) (Table 1).17 Their findings were similar to the findings of their 2007 study, 
showing higher rates of avoidable hospitalizations for TM patients than for MA patients. The study 
found that the relative risk of hospitalization for referral-sensitive conditions was substantially higher for 
MA patients than for TM patients in New York (37% higher) and Florida (41% higher), but was 13% lower 



PREVIOUS STUDIES, continued
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in California. This mixed evidence may be due to the following factors: 1) MA hospitalization rates may 
be lower if plans restrict access to specialists, or the number of specialists in the network may itself be 
limited; or 2) MA hospitalization rates may be higher because, by improving patients’ information about 
possible choices in their care, these plans make more specialist referrals. 

County-Level Studies
Several county-level studies have compared avoidable hospitalization rates among TM and MA patients. 
In a study of three states (Arizona, Massachusetts, and New York), Basu found that counties with higher 
MA penetrations rates had fewer avoidable hospitalizations from 1995 to 2005.18 She also found that the 
relationship was stronger in 1995 than in 2005. She suggests that this is because during the study period 
(1995 to 2005), there was a decline in the number of enrollees in MA health maintenance organizations 
(HMOs) and an increase of enrollees in MA private fee-for-service (PFFS) plans. The consequent 
reduction in care management and coordination—a central feature of managed care organizations—may 
have weakened the effect of MA penetration. This trend was demonstrated once again in a follow-up 
study looking at avoidable hospitalizations in two cross sections spanning an 11-year time interval (1995 
through 2005) in Arizona, California, Massachusetts, Maryland, New Jersey, and New York.7 As in the 
previous study, avoidable hospitalization rates were inversely related to MA penetration rates. 

Nicholas offers one of the most rigorous attempts to examine differences between MA and TM in 
avoidable hospitalizations at a county level. She linked HCUP discharge data from four states (Arizona, 
Florida, New Jersey, and New York) from 1999 to 2005 with Medicare enrollment data.3 To adjust for 
possible selection bias due to health status, she compared hospitalizations for marker conditions and 
for avoidable conditions, which was similar to the approach taken by Basu and her colleagues. The 
study found that avoidable hospitalization rates were lower for MA enrollees than for TM beneficiaries.

“Spillover Effects”
There are many situations in which care received by some patients may “spill over” and positively 
affect the care of others.19,20,21 For example, an increase in MA in an area could lead to a decrease 
in the number of magnetic resonance imaging (MRI) machines in that area, which could result 
in fewer unnecessary MRIs. At the physician level, having many MA patients could influence a 
physician’s practice style, which would, in turn, affect all patients the physician treats, not only those 
in MA. Finally, at the economic level, entry of a managed care plan into an area could lead to more 
competition, which could drive down prices.22 

Baicker and her colleagues constructed theoretical models to estimate spillover effects. Utilizing data 
from the Centers for Medicare & Medicaid Services (CMS), HCUP State Inpatient Databases, and 
the Area Resource File (ARF), they found that higher MA penetration had a positive spillover effect.22 
A 10 percentage point increase in MA penetration yielded a 2.4% decline in hospitalization costs. 
Furthermore, in areas with higher MA penetration, cost per hospitalization was lower for both TM 
beneficiaries and commercially insured patients younger than 65 years. In a related study, a similar 
conclusion was reached regarding spending by TM beneficiaries.19 A 1% increase in county-level MA 
penetration yielded a nearly 1% reduction in individual annual spending by TM beneficiaries. 
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The following study builds on and extends previous work in several ways:

•  We use more recent Healthcare Cost and Utilization Project (HCUP) data from a greater number 
of states to estimate differences between Medicare Advantage (MA) and traditional fee-for-service 
Medicare (TM) in both avoidable hospitalizations and referral-sensitive hospitalizations.

•  Similar to the work of Basu and Mobley, and Nicholas (described previously), our study controls for 
MA selection bias by using hospitalizations for marker conditions as the reference category.

•  We estimate multivariable logistic regression models that include controls for patient age, gender, 
race/ethnicity, rural/urban location, and number of chronic conditions (using the weighted 
Charlson score).

•  Drawing from recent work on the MA spillover effect, we also examine the influence of county-level 
MA penetration rates on avoidable hospitalizations.

        



DATA
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Healthcare Cost And Utilization Project State Inpatient Databases
We used data from the Healthcare Cost and Utilization Project (HCUP) State Inpatient Databases (SID) 
for 12 states that distinguished Medicare Advantage (MA) from traditional fee-for-service Medicare (TM) 
as the main payer (Table 2).23 In these states, HCUP does not further differentiate between types of 
MA plans, such as health maintenance organizations (HMOs), preferred provider organizations (PPOs), 
or private fee-for-service (PFFS) plans. The SID contain all discharge data for in-state hospitalizations, 
and include diagnostic and procedure codes, as well as payer information. We obtained the most 
recent data available (as of September 2015). For most states, this was 2013 data. However, only 2012 
data was available for Massachusetts, Maryland, and Rhode Island. Given our focus on Medicare, we 
restricted the sample to patients 65 years or older for whom Medicare—whether TM or MA—was the 
primary payer. Younger Medicare beneficiaries were excluded because they have distinct health needs 
commonly associated with disability or end-stage renal disease. 

The unit of analysis in HCUP data is the hospital discharge; an individual patient may have multiple 
hospitalizations. Medicare was not the primary payer for approximately 9% of the hospitalizations for 
patients 65 years or older, and these cases were excluded from our analysis (Figure A.1). Another 3% 
of the hospitalizations in our data were for patients who crossed state boundaries to obtain hospital 

care (Figure A.2). These 
cases were also excluded 
from our analysis. After 
these exclusions, our 
total sample size was 
3,060,427 hospital 
discharges. Based 
on the primary ICD-9 
codes available in the 
HCUP SID data, we 
identified hospitalizations 
for 1) ambulatory care-
sensitive conditions, 
2) marker conditions, 
and 3) referral-sensitive 
conditions (Table 1). 

The HCUP data include the following basic patient demographic information: age, gender, and race/
ethnicity. The data also include the patient’s county of residence, which we used to classify patients 
by rural/urban location using the Rural-Urban Continuum Codes (RUCC).24 Based on preliminary 
analyses, the nine RUCC levels were combined into six by collapsing the non-metropolitan levels by 
population of urban center, ignoring adjacency to metropolitan statistical areas (MSAs). We also used 
ICD-9 diagnostic codes associated with hospitalizations to obtain a weighted Charlson score for each 
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hospitalization.25 The Charlson Comorbidity Index weights chronic conditions based on mortality rates 
associated with each individual chronic condition. In our analyses, these scores were collapsed into 
five categories: 0, 1, 2, 3, and 4+ (weighted) chronic conditions.

CMS County Plan Enrollment Files
We used monthly data from the Centers for Medicare & Medicaid Services (CMS) for 2012 and 2013 
that detailed the number of beneficiaries enrolled in MA plans versus the number eligible at a county 
level. For all 12 states except for Florida, these data were matched with the HCUP data using the 
year and month of the hospital admission. For Florida, which does not include admission month in its 
data, we used June 2013 enrollment and eligibility counts. The CMS files also break down enrollment 
figures by type of plan. Plans are categorized into 10 types. We aggregated all of the separate plan 
types into four larger groups: 1) PPO; 2) HMO; 3) PFFS; and 4) Other. In preliminary sensitivity tests, 
we examined whether the spillover effect of MA plans differed by MA plan type. Using just county-level 
HMO penetration rates, we did not find any major difference in our main results. We also found that 
the ratio of PPO-to-HMO enrollees at a county level was not significantly associated with avoidable 
hospitalizations.

American Medical Association Physician Masterfile 
Using data from the American Medical Association (AMA) Physician Masterfile, we constructed several 
measures of physician supply. Primary care physicians were identified as those reporting their primary 
specialty as family medicine, general practice, or general internal medicine. This figure was further 
restricted to physicians practicing primarily in direct patient care. Because there is a delay between the 
date on which a physician retires and the date on which that retirement is actually captured in the AMA 
Physician Masterfile, we discounted older physicians to account for the fact that many of them might 
actually have retired. This method was based on those used in earlier work to estimate the size of the 
primary care physician workforce.26 We also adjusted workforce counts downward to take into account 
physicians who have primary care training but are not practicing in primary care, most notably general 
internists working as hospitalists.27 County population estimates were obtained from the American 
Community Survey (Table 3). Primary care rates were calculated for 2012 and 2013 to match the two 
different years of HCUP data. 
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Representativeness of Selected States
As noted above, the 12 states 
in our analysis were selected 
because their Healthcare 
Cost and Utilization Project 
(HCUP) data differentiated 
between Medicare Advantage 
(MA) and traditional fee-for-
service Medicare (TM) as the 
main payer. Selected states 
are home to 13.5 million 
Medicare beneficiaries, which 
is approximately one-fourth of 
the 50.0 million beneficiaries 
nationwide as of January 2013 
(Table 3). The 12 states appear 
to be representative of all states 
in terms of racial and ethnic 
composition, poverty rates, and 
physician workforce supply. 
Penetration rates are nearly 
identical: 27.1% in the sample 
states compared with 27.0% in all states. However, 3.1% of all MA enrollees nationwide are in private 
fee-for-services (PFFS) plans compared with 1.5% of those in our sample states. Another noteworthy 
difference is that nearly 14% of Medicare beneficiaries in our states live in rural counties, compared 
with approximately 20% of Medicare beneficiaries nationwide. The 12 states in our study are from each 
of the four broad census regions but do not include states in the Deep South.

Unadjusted Hospitalization Rates
In this section, unadjusted hospitalization rates are presented by type of hospitalization, payer, and 
state (Table 4). We used HCUP data to obtain counts of the number of hospitalizations and Centers 
for Medicare & Medicaid Services (CMS) MA penetration data to obtain counts of the number of TM 
and MA beneficiaries. These results illustrate the common finding that, absent controls for selection 
into MA, there are substantial differences between the hospitalization rates of TM beneficiaries 
and MA enrollees. For the 12 study states combined, there are 243.2 hospitalizations per 1,000 
TM beneficiaries, which is 31% higher than the rate for MA beneficiaries (185.4 per 1,000); TM 
hospitalizations for marker conditions are 27% higher than those for MA beneficiaries. To the extent 
that the presence of marker conditions reflects the underlying health of TM and MA beneficiaries, 
these results are consistent with previous studies showing that MA beneficiaries are healthier than TM 
beneficiaries. At the same time, the difference in avoidable hospitalization rates is 40.2%, which is 9% 
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higher than the difference in overall hospitalization rates and 13% higher than the difference in marker 
condition hospitalization rates. Consistent with previous findings, there is a much smaller difference in 
rates of referral-sensitive hospitalizations. 

These hospitalization rates show considerable variability across states. Several states (Rhode Island, 
Oregon, and Massachusetts) stand out as having higher rates of avoidable hospitalizations for MA 
enrollees compared with TM beneficiaries. In each of these states, other types of hospitalizations, 
including those for marker conditions, are also more common among MA enrollees. This suggests that 
MA plans attract less healthy patients in these states. In some states (Arizona, Maryland, Michigan, 
and New Jersey), MA hospitalization rates are substantially lower than TM rates.
 
Multivariable Results: Avoidable Hospitalizations
This section examines whether observed MA-TM differences in avoidable hospitalizations persist after 
controlling for patient age, gender, race/ethnicity, number of chronic conditions, and rurality. Following 
the approach taken in other studies, the sample was restricted to avoidable and marker condition 
hospitalizations (n=677,601). We also restricted the analysis to Medicare beneficiaries 65 years or 
older who obtained care in the state where they reside. We estimated models for all 12 study states 
combined, as well as estimating separate models for each state (see Table A.3 for full results). 
The results presented in Figure 2 show that the adjusted probability of an avoidable hospitalization is 
approximately 10% (1-.90) lower for MA enrollees than for TM beneficiaries. Additional results show 
that as age increased, avoidable hospitalizations declined (Table A.3). Female, non-Hispanic white, 
and Asian/Pacific Islander beneficiaries were less likely to have an avoidable hospitalization. Patients 
with at least one chronic condition were substantially more likely to have an avoidable hospitalization. 
The impact of these individual-level characteristics generally holds across states. Such hospitalizations 
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were more common in both metropolitan areas with a population greater than one million (Rural-Urban 
Continuum Codes [RUCC] 1) and in more rural areas with an urban population less than 20,000 
(RUCC 6-9). 

There is variability across the 12 states in the primary MA-TM association. With the exceptions of 
Rhode Island and New Jersey, the odds ratios are less than one, indicating that MA patients have 
fewer avoidable hospitalizations than TM patients. The precision of these estimates, as indicated by the 
95% confidence interval, is sensitive to the number of beneficiaries within a state. For Rhode Island, 
which has a small number of eligible beneficiaries, the TM-MA difference is not quite significant. TM 
beneficiaries in Maryland and Michigan had substantially lower rates of avoidable hospitalizations than 
the other states. 

 
Multivariable Results: Referral-Sensitive Condition Hospitalizations
We extend the above analysis by considering MA-TM differences in referral-sensitive hospitalizations. 
For this analysis, the data are restricted to hospitalizations for referral-sensitive and marker conditions. 
Otherwise, the sample and covariates are the same as in our analysis for avoidable hospitalizations.
Our findings show that in our sample from 12 states, MA enrollees are approximately 6% more likely 
(OR: 1.06) than TM beneficiaries to have a referral-sensitive hospitalization, holding constant patient 
age, gender, race/ethnicity, number of chronic conditions, and rurality (Figure 3). The more detailed 
results in the Appendix show that the rate of referral-sensitive hospitalizations declines with age. Male 
and non-Hispanic white beneficiaries are more likely to have a referral-sensitive hospitalization. The 
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odds of such a hospitalization declines as the number of chronic conditions increases. This MA-TM 
difference varies substantially across states. In most states, the effect of MA enrollment on referral-
sensitive hospitalizations is not statistically significant. However, there is a positive and significant effect 
in Kentucky, Michigan, and Wisconsin (i.e., MA enrollees are significantly more likely to have a referral-
sensitive hospitalization). By contrast, MA enrollees in Maryland have significantly lower odds of having 
a referral-sensitive hospitalization compared with TM beneficiaries. 

 
“Spillover Effects:” The Association Between MA Penetration Rates and 
Hospitalization Rates
As discussed previously, MA may reduce avoidable hospitalizations for individual enrollees as well 
as for health care systems as a whole through a “spillover effect.” In other words, as MA penetration 
increases, we would expect a decrease in avoidable hospitalization rates for both TM and MA 
beneficiaries. Similarly, we might expect that referral-sensitive hospitalization would increase with 
greater MA penetration. For each hospitalization measure, we estimated models that included 1) 
county-level penetration rates, and 2) an interaction term between the penetration rate and MA. These 
models included controls for patient age, gender, race/ethnicity, number of chronic conditions, and 
rurality. Furthermore, the models included several county-level characteristics: percent non-Hispanic 
black; percent unemployed; poverty rate; and family physicians per 100,000. In preliminary work, we 
also examined primary care physicians per 100,000 but found this characteristic was more weakly 
associated with avoidable hospitalizations than family physicians per 100,000. 
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Figure 4 reports the adjusted percentage of all avoidable or marker condition hospitalizations for TM 
and MA beneficiaries at different levels of MA penetration. As expected, as MA county penetration rates 
increase, avoidable and marker condition hospitalization rates decrease for both MA and TM, effectively 
demonstrating that MA has a positive spillover effect on TM. Although there is an increasing gap between 
MA and TM hospitalization rates as MA county penetration rates increase, the difference in the two 
slopes is not statistically significant at conventional levels (p>.05). Figure 5 presents parallel results for 
referral-sensitive conditions. The main finding is that there is a significant increase in levels of referral-
sensitive hospitalizations for both MA and TM beneficiaries as MA penetration rates increase.
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Looking at 12 states’ Medicare hospitalizations, we found that Medicare Advantage (MA) enrollees 
were less likely to have avoidable hospitalizations than traditional fee-for-service Medicare (TM) 
beneficiaries, even after indexing against marker condition (also labeled “expected” or “unavoidable”) 
hospitalizations and controlling for differences in age, race/ethnicity, and gender. Our findings 
are consistent with those reported by other researchers that show MA plans reduce avoidable 
hospitalizations by approximately 10% after adjusting for individual and contextual factors. We also 
found that referral-sensitive hospitalization rates, which are a marker for better outpatient care, seem to 
be higher among MA enrollees than among TM beneficiaries.

Medicare Advantage was also associated with a positive “spillover effect” on TM beneficiaries. In other 
words, counties with higher MA penetration rates have fewer avoidable hospitalizations for both MA 
enrollees and TM beneficiaries, even after controlling for other explanatory factors. In addition, higher 
MA penetration rates increase referral-sensitive hospitalizations.
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The use of Healthcare Cost and Utilization Project (HCUP) data has several limitations. First, inpatient 
data for a majority of states do not include information about whether the primary payer is Medicare 
Advantage (MA). Most states simply indicate that Medicare was the payer. Still, data from 12 states 
do allow us to distinguish between MA and traditional fee-for-service Medicare (TM), and these states 
are fairly representative of all 50 states and the District of Columbia. However, even if information 
about MA is available, there is not a further distinction between types of MA (e.g., health maintenance 
organizations [HMOs], preferred provider organizations [PPOs], private fee-for-service [PFFS] plans, or 
other). The county-level plan data from the Centers for Medicare & Medicaid Services (CMS) provide a 
county-level proxy for this information. 

An important limitation of the HCUP data is the absence of information about non-hospitalized 
Medicare beneficiaries. To the extent that MA may reduce both hospitalizations overall and avoidable 
hospitalizations in particular, we understate the potential benefits of MA. We addressed this problem 
by estimating multivariable models that compared MA and TM across different types of hospitalization, 
indexing on marker condition hospitalizations, rather than simply comparing avoidable hospitalizations 
to non-avoidable hospitalizations. 
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The additional data reported in the Appendix supplement the findings in the main report. We provide 
more detail about the Healthcare Cost and Utilization Project (HCUP) State Inpatient Databases (SID), 
as well as the Centers for Medicare & Medicaid Services (CMS) Medicare Advantage (MA) penetration 
data. We also present full regression results underlying the figures presented in the report.
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For the 12 states in our sample, we excluded a number of records given our focus on Medicare. 
Overall, the HCUP data included 9,316,032 separate discharge records; of these, Medicare was the 
payer for 3,940,842 (Table A.1). For our main analyses, we also excluded hospital discharges for 
Medicare beneficiaries under the age of 65. It is interesting to note that approximately 10% of hospital 
discharges of patients 65 years or older were not covered by Medicare, with substantial variation 
across states (Figure A.1). HCUP data are collected at the state level, with all hospitals within a state 
providing their information to a state agency. However, because some patients travel across state 
borders for hospital care, the state-level data might include out-of-state patients. The proportion of 
these patients varies by state (Figure A.2). Maryland, New Jersey, Rhode Island, and Iowa exclude 
out-of-state patients from their data at the onset. Among the other states, the percentage of out-of-
state patients varies from a low of 1.0% in Michigan to 8% in Nevada. After excluding records for out-of-
state patients, our sample consisted of 3,060,427 hospital discharge records.
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The CMS county plan file identified the number of MA enrollees within each county by plan type. 
These data are used in the main report to examine the impact of MA penetration rates measured at 
the county level. Across states, there are not only considerable variations in penetration rates, but 
also considerable differences in the type of MA plans, particularly in the relative importance of health 
maintenance organizations (HMOs) or preferred provider organizations (PPOs). Private fee-for-service 
(PFFS) plans are relatively uncommon. In Arizona, nearly 90% of MA enrollees are in HMOs, compared 
with only 15.4% in Kentucky (Table A.2). In our preliminary analysis, we examined the impact of 
penetration rates of different types of MA plans on avoidable and referral-sensitive hospitalizations. We 
also estimated models that include the HMO-to-PPO ratio. Our findings were not substantially modified 
in either alternative specification.

Full Regression Results for Analyses Presented in Report

The following section of the Appendix includes the full set of regression coefficients for the figures 
presented in the main report:

Table A.3. Adjusted Rates of Avoidable Hospitalizations, State-Level Estimates (for Figure 2)

Table A.4. Adjusted Rates of Referral-Sensitive Hospitalizations, State-Level Estimates (for Figure 3)

Table A.5. Examination of Impact of MA Penetration Rates on Avoidable Hospitalizations (for Figure 4)

Table A.6. Examination of Impact of MA Penetration Rates on Referral-Sensitive Hospitalizations  
(for Figure 5)
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For our analysis, the definitions of marker and referral-sensitive conditions are based on the work 
of Billings et al. that is described in the 1993 article Impact of Socioeconomic Status on Hospital 
Use in New York City.14 The exact list of ICD-9 diagnostic codes for marker conditions and ICD-9 
procedure codes for referral-sensitive conditions, along with qualifications, is available from a personal 
communication (Figure A.3, from http://wagner.nyu.edu/files/admissions/acs_codes.pdf). This 
communication also includes the codes and qualifications for avoidable conditions (referred to as 
ambulatory care-sensitive [ACS] conditions). However, we used a more recent and comprehensive 
measure from the Agency for Healthcare Research and Quality (AHRQ).13

Figure A.3. Billings’ List of Diagnostic Codes for Different Types of Hospitalizations
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