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Abstract

From 1991 to 2009, the fraction of Medicaid recipients enrolled in HMOs and other forms of
Medicaid managed care (MMC) increased from 11 percent to 71 percent. This increase was largely
driven by state and local mandates that required most Medicaid recipients to enroll in an MMC plan.
Theoretically, it is ambiguous whether the shift from fee-for-service into managed care would lead to
an increase or a reduction in Medicaid spending. This paper investigates this effect using a data set
on state and local level MMC mandates and detailed data from CMS on state Medicaid expenditures.
The findings suggest that shifting Medicaid recipients from fee-for-service into MMC did not reduce
Medicaid spending in the typical state. If anything, our results suggest that the shift to MMC
increased Medicaid spending and that this effect was especially present for risk-based HMOs.
However, the effects of the shift to MMC on Medicaid spending varied significantly across states as
a function of the generosity of the state’s baseline Medicaid provider reimbursement rates.
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1. INTRODUCTION

The Medicaid program currently provides health insurance to more than 60 million low-
income U.S. residents. Expenditures are jointly financed by the federal and state governments, and
total program expenditures were $401 billion in 2010 (CMS, 2011). Each state administers its own
Medicaid program and has some latitude with respect to eligibility rules, which services are covered,
and how generously to reimburse health care providers. States also have flexibility in how they
administer the benefit, with many opting to contract with health maintenance organizations (HMOs)
and other managed care organizations (MCOs) to coordinate and finance care for Medicaid
recipients.

The usual motivations for Medicaid managed care (MMC) contracting are to improve quality
and reduce expenditures relative to the traditional fee-for-service model. The most common type of
MMC plan is the HMO, which receives a fixed amount per Medicaid recipient per month to
coordinate and finance all enrollee’s medical care.! Contracting with HMOs includes the additional
benefit of partially insulating the state from financial risk and thus improving budgetary
predictability. The other common MMC model is primary care case management (PCCM), in which
a primary care provider both monitors and approves the care received by Medicaid recipients while
receiving a small management fee each month (in addition to any fee-for-service reimbursement to
which they are entitled).? By 2009, more than 71 percent of Medicaid recipients were enrolled in
some form of managed care (KFF, 2010a). The corresponding share in the early 1990s was just 10
percent. The increases in MMC enrollment during this period were largely driven by state and local
mandates that required certain categories of Medicaid recipients to enroll in a managed care plan.

In this paper, we use data for all fifty states and the District of Columbia to investigate the

effect of MMC contracting on Medicaid expenditures. Theoretically, one might expect MMC

1 In some instances specific services, such as nursing home care, may be carved out of the MMC contract.
2 Some states also contract with prepaid health plans, which typically only cover limited services, such as mental
health, substance abuse, and non-emergency transportation.



contracting to reduce program expenditures, as HMOs would have a strong financial incentive to
reduce the use of unnecessary treatments, to improve the coordination of medical care, and to keep
patients healthy. Even PCCM plans could lower spending if they improved medication adherence or
steered enrollees to more efficient providers. On the other hand, previous work has found that the key
channel through which managed care reduces spending in the private health insurance market is by
negotiating lower provider prices (Cutler, McClellan, and Newhouse, 2000; Dor, Grossman, and
Koroukian, 2004; Shen and Melnick, 2006). Medicaid’s provider reimbursement rates are generally
much lower than those for commercial insurers, leaving little room to reduce expenditures through
the price channel. Thus, even if insurers succeed in reducing the utilization of medical care, spending
might increase if insurers cannot negotiate provider payment rates that are as low as those in the fee-
for-service Medicaid program.

Previous work on the effect of MMC on Medicaid expenditures has focused on individual
states, in most cases over relatively short time periods, rather than considering all states
simultaneously. The results from this research provide mixed evidence, with some studies suggesting
that MMC enrollment increases Medicaid spending and others finding the opposite. Of course, the
results from any one state may not generalize to the nation as a whole, as each state’s Medicaid
program has unique features that might influence its benefits from MMC contracting. Thus it is
ultimately an empirical question whether the shift of Medicaid recipients from traditional fee-for-
service into managed care plans has on average reduced the strain on state budgets and also whether
this effect varies across states.

To investigate this issue, we obtained data for the 1991 through 2009 time period on
Medicaid enrollment, MMC enrollment, and state Medicaid spending from the U.S. Centers for
Medicare and Medicaid Services (CMS). This data is available annually at the state level and
includes detailed information about the type of spending (e.g. hospital, physician, managed care plan)

and about the type of MMC enroliment (HMO or PCCM). During the time period that we consider,



the fraction of Medicaid recipients enrolled in MMC plans increased from 11 percent to 71 percent,
as shown in Table 1.

Our first set of empirical analyses investigates the relationship between the fraction of a
state’s Medicaid recipients in managed care plans and its Medicaid spending. Our specifications
control for Medicaid enrollment and the demographic characteristics of Medicaid recipients. We also
include state fixed effects to account for unobserved, time-invariant differences across states, year
fixed effects to control for changes in Medicaid spending that are common to all states in a given
year, and state-specific time trends to account for differences across states in the growth rate of
Medicaid spending that are unrelated to MMC enroliment.

Our findings indicate that increases in MMC enrollment are significantly positively related
with total Medicaid spending. More specifically, a 10 percentage point increase in MMC enrollment
is associated with a 0.6 percent increase in Medicaid spending. This estimate is driven by the shift to
Medicaid HMOs and other risk-based plans, as PCCM enrollment growth is not significantly related
with Medicaid spending. Our estimates increase when we exclude those categories of Medicaid
spending that would be largely unaffected by MMC. More specifically, when we exclude Medicaid
disproportionate share hospital (DSH) spending and long-term care spending (such as nursing home
and hospice services), our estimates suggest that a 10 percentage point increase in MMC enrollment
increases Medicaid spending by 1.0 percent.

One possible concern with this first set of results is that Medicaid recipients who enroll in
MMC may differ in unobserved ways from those who remain in traditional fee-for-service. For
example, Medicaid recipients who “opt in” to MMC may have higher or lower costs on average than
their observably similar counterparts in fee-for-service. To address this concern, we next pursue an
instrumental variables (IV) strategy in which we utilize data from the Urban Institute regarding state
and local mandates that required Medicaid recipients to enroll in an HMO or some other form of

managed care. This data set allows us to identify which counties in the U.S. had a Medicaid HMO



and/or PCCM mandate in effect for each year from 1991 to 2001, and we update this data through
2003.% We create our instrument by using county population to construct the share of a state’s
residents in a county with an MMC mandate in each year.

Our analyses exploit cross-state variation in the timing and the extent of the MMC mandates.
As shown in Figure 1, some states require Medicaid recipients to enroll in MMC early in our period,
whereas others implement their MMC mandates much later. Similarly, while essentially all counties
are covered by MMC mandates in some states, only a portion is directly affected in others. Using
this MMC mandate data, we first demonstrate that our instrument is significantly positively related
with MMC enrollment. More specifically, for every 10 Medicaid recipients “exposed” to an MMC
mandate, there is an increase of approximately 4 in the number of MMC enrollees. The relationship
is not one-for-one because some Medicaid recipients are already voluntarily enrolled and others are
exempt from the mandates.*

As an additional check on our instrument, we also confirm that MMC mandates induce a
significant reduction in Medicaid spending paid directly to hospitals and other health care providers
and a corresponding increase in payments to Medicaid HMOs and other managed care organizations.
This effect is entirely driven by HMO mandates, as these organizations finance most of the care
themselves, rather than by PCCM mandates.

Using this MMC mandate variable as an instrument for a state’s MMC enrollment, we next
estimate the average effect of MMC enrollment on total Medicaid spending. Our key identifying
assumption is that the timing of the mandates is orthogonal to other unobserved determinants of
Medicaid spending. To the extent that states shift their Medicaid recipients into managed care plans

after sharp changes (relative to trend) in Medicaid spending, this assumption could be violated

3 We were unable to reliably update this information beyond 2003.

4 Medicaid enrollees may receive exemptions from MMC mandates for reasons such as language or geographic
barriers to seeing an in-network provider or having an established relationship with a non-network physician for
pregnancy or complex medical needs.



through regression-to-the-mean or other channels. We therefore test this assumption in a number of
ways and our results generally support the validity of this assumption.

Our IV estimates for the effect of MMC on Medicaid spending are smaller in magnitude than
our OLS estimates and are not statistically significant. However, the findings are broadly consistent
with our OLS results in that they provide little evidence to suggest MMC lowered Medicaid
spending. Additionally and consistent with our OLS results, our IV estimates suggest Medicaid
HMOs increase Medicaid spending by more than did PCCM plans.

We conclude by exploring whether the effect varies with the generosity of a state’s Medicaid
provider reimbursement. Our results indicate that, in states where Medicaid provider reimbursement
is very low (high) relative to commercial reimbursement, MMC contracting increases (decreases)
Medicaid spending. Given that the effect is present for both HMO and PCCM plans, this
heterogeneity could result from two distinct channels. First, if Medicaid provider rates are already
much lower than commercial insurers pay, it may be difficult for an HMO to lower spending even if
it reduces utilization. Second, if Medicaid provider rates are quite high, there may be a significant
amount of overutilization that either an HMO or a PCCM could reduce. Both of these mechanisms
may be contributing to the heterogeneity that we document, and our results suggest that Medicaid
managed care is most likely to reduce spending in those states with more generous reimbursement.

Our findings regarding the effect of MMC on Medicaid spending take on additional
significance when one considers that many states are currently expanding MMC to more Medicaid
recipients. For example, recent survey evidence indicates that at least twenty states are planning to
expand the reach of their MMC programs in the near future (KFF, 2010b). Additionally, Medicaid
enrollment is projected to increase substantially during the next several years as a result of the

recently enacted Patient Protection and Affordable Care Act (PPACA).



In the pages that follow, we describe the growth in MMC during the past two decades, briefly
summarize the literature on MMC, describe our data and identification strategy, and use multiple

approaches to estimate the effect of MMC enrollment on Medicaid spending.

2. THE GROWTH IN MMC ENROLLMENT FROM 1991 TO 2009

In 1991 and as shown in Table 1, just 10.6 percent of Medicaid recipients were enrolled in a
managed care plan. Most (7.4 percentage points) of this enrollment was in HMOs and other prepaid
health plans. These plans are typically paid a fixed amount per member per month, and are
responsible for choosing a network of health care providers, negotiating reimbursement rates, and
managing the care of their enrollees. The key feature of the HMO payment model is that the plan is
at risk for the cost of their enrollees’ medical care. If enrollees’ costs turn out to be higher than
anticipated, the MMC plan does not receive additional reimbursement. Because of this, HMOs and
other prepaid health plans have a strong financial incentive to reduce the utilization of unnecessary or
low-value treatments and to include relatively low-priced hospitals, physicians, and other health care
providers in their network.

A less comprehensive form of managed care used by many states during our study period is
primary care case management (PCCM). Under this model, a primary care provider is paid a fixed
amount per member per month to monitor and approve care for MMC enrollees (Rawlings-Sekunda,
Curtis, and Kaye, 2001). In contrast to the HMO model, under PCCM the physician is not at financial
risk for the cost of their patients’ care and does not negotiate rates with health care providers.
However, PCCM providers may affect Medicaid expenditures through encouraging more efficient
medical and pharmaceutical utilization or through improving care in other ways. In this baseline
year, just 3.2 percent of Medicaid recipients were in PCCM.

Table 2 sheds some light on the extent to which MMC enrollment varied across states in

1991. The median state had just 3.8 percent of its Medicaid recipients enrolled in an MMC plan in



this baseline year, and more than one-third of states had none. Thus while MMC enroliment was high
in states such as Arizona, Colorado, and Utah, it was uncommon in most states. The reach of MMC
enrollment grew substantially during the next twelve years. As shown in the next column of Table 2,
most states enrolled at least two-thirds of their Medicaid recipients on MMC by 2003. By 20009,
most enrolled 75 percent or more of their Medicaid recipients in MMC.

The growth in MMC enrollment summarized above coincided with a substantial increase in
the share of Medicaid spending accounted for by payments to MMC plans. As shown in Table 3, just
2.8 percent of Medicaid spending was paid to MMC plans in 1991. During the subsequent years, this
steadily increased, reaching 9.8 percent in 1997, 16.5 percent by 2003, and 21.5 percent by 2009.
During this same period, the share of Medicaid spending going directly to hospitals, physicians, and
long-term care facilities fell substantially, with these three accounting for 75.1 percent of Medicaid
spending in 1991 versus just 45.0 percent in 2009.

Given that 71.2 percent of Medicaid recipients were enrolled in MMC in 20009, it is to some
extent surprising that the payments to managed care plans accounted for just 21.5 percent of program
spending in this year. There are three primary explanations for this. First, the majority of MMC
enrollees were low-income women and children whose average spending is much lower than the
elderly and disabled.®> Second, many MMC enrollees are in primary care case management, which is
unlikely to produce any sharp increases in managed care payments. Third, some states “carve out”
certain services from their MMC contracts so that they would continue to reimburse, for example,
long-term care facilities on a fee-for-service basis.

And of course, another possible explanation is that states are able to reduce Medicaid
spending by shifting recipients from FFS into MMC, and thus MMC enrollees account for a smaller

share of spending than they would if they were in fee-for-service. Regardless of the explanation,

> While accounting for just one-fourth of Medicaid recipients in 2009, the elderly and disabled accounted for 66
percent of Medicaid spending in that same year (KFF, 2012).
http://www.kff.org/medicaid/upload/7235-05.pdf



when considering the possible effect of MMC on Medicaid expenditures, it is important to keep in
mind that the plans accounted for just 21.5 percent of total program expenditures in the final year of
our study period.

Another important factor to consider in the analyses below is the variation across states with
respect to both the level and the growth rate of Medicaid spending per recipient during our study
period. Weighting each state equally, average Medicaid spending per recipient rose from $6,217 in
1991 to $8,084 in 2003 (in 2010 dollars).® This represents an annual growth rate of 2.2 percent in
real Medicaid spending per recipient. Medicaid spending growth was lower over the next six years.
Average Medicaid spending per recipient was $8,215 in 2009, representing an annual growth rate of
just 0.3 percent. Of course, given Medicaid expansions, changes in economic conditions, and other
factors occurring during this period, the characteristics of Medicaid recipients are changing
substantially over time and thus this low growth may be largely explained by these compositional
changes.

There is substantial variation across states with respect to the level of spending in each year,
as shown in Table 4. For example, Medicaid spending per recipient in New York was twice as high
as average Medicaid spending in 1991 but fell by 0.5 percent per year during the next eighteen years.
In contrast, Medicaid spending in California was 49 percent lower than average Medicaid spending
in 1991 but grew by an average of 4.3 percent per year during the next eighteen years. Despite these
very different growth rates, Medicaid spending per recipient in New York was still 68 percent higher
than in California in 2009. These cross-state differences may partially reflect differences in the
characteristics of enrollees, which services are covered, the prices paid to health care providers, and

the average intensity of treatment.

6 The corresponding growth in Medicaid spending per recipient when weighting each state by its Medicaid
population in each year was a rise from $5,890 in 1991 to $7,848 in 2003 and $7,847 in 2009.



While these cross-state differences in Medicaid spending per recipient are clearly of interest
in their own right’, in our empirical analyses below, we focus on within-state variation in Medicaid

spending by investigating whether it increases or declines following the shift to MMC.

3. PREVIOUS LITERATURE

A large body of previous research has investigated the effect of HMOs and other managed
care organizations on the quality and cost of medical care among the privately insured. The evidence
on quality of care is mixed, with one influential survey article finding an approximately equal
number of studies suggesting improvements as reductions (Miller and Luft, 1997). Studies focusing
on cost have generally found that managed care lowers health care spending in the private sector.
These savings are often achieved primarily through reductions in provider prices rather than in
reductions in the utilization of medical care (Cutler, McClellan, and Newhouse, 2000; Dor,
Grossman, and Koroukian, 2004). Previous evidence also suggests that managed care was more
successful in reducing costs during the 1990s than in more recent years (Shen and Melnick, 2006).

Much previous work has also explored the effect of managed care in the Medicaid program,
where the growth in managed care enrollment was especially rapid during the 1990s. For a number of
reasons, one might expect the effect of managed care to be different for Medicaid recipients than for
the privately insured. First, Medicaid’s reimbursement rates for hospitals, physicians, and other
health care providers are on average much less generous than the rates negotiated by private health
insurers (Gruber, 2003; Garrett and Zuckerman, 2005). Thus there may be little room for these rates
to fall further and induce large reductions in spending. Second, Medicaid recipients “churn” in and
out of the program more frequently than their counterparts with private insurance. To the extent that

managed care in the private sector achieves savings by, for example, encouraging preventive care up

" A large literature has explored the variation across geographic areas in Medicare spending per recipient (Fisher et
al, 2003; Gottlieb et al, 2010). The variation shown in Table 4 for Medicaid is actually much greater than the
corresponding variation for Medicare.
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front to reduce hospitalizations in the future, the Medicaid program may not benefit from those
savings if the person is no longer enrolled. Third, the efficiency of care delivered by fee-for-service
Medicaid may differ from that in the private sector. If, for example, Medicaid recipients receive more
unnecessary services or care from costly sources such as emergency rooms than their counterparts in
the private sector, there may be room for even greater cost savings.

A recent Robert Wood Johnson Foundation synthesis report provides a thorough overview of
research on the effect of Medicaid managed care on access, quality, and expenditures (Sparer 2012).
Much of the literature focuses on access and quality; this is unsurprising because managed care is a
substantially different delivery system than fee for service. Managed care may improve access to
physicians — particularly primary care physicians — relative to FFS Medicaid through ensuring that all
MMC enrollees are connected to a primary care physician. Improved access to primary care may
subsequently reduce hospitalizations and ER visits. HMOs may also improve quality through care
coordination from a centralized entity. However, both PCCM and HMO programs may involve
gatekeeping, which could limit access to needed specialty care, particularly if Medicaid enrollees are
unable to overcome the hurdle of obtaining a referral. Likewise, the stricter network of physicians
within an HMO may provide an additional barrier to receiving care.

Research on the relationship between MMC and both access and quality provide mixed
results. Several studies have found that MMC - particularly HMO style programs — is associated
with a greater likelihood of having a usual source of care (for example, Coughlin, Long, and Graves,
2008 and Garrett and Zuckerman 2005). However, Greene, Blustein, and Remler (2005) finds that
MMC is not associated with an increase in primary care provider participation and Baker and
Afendulis (2005) find that children in PCCM programs are less likely to have a usual source of care
and also have more unmet needs. Currie and Fahr (2005) find that the relationship between MMC
and access to care varies with age and race. Similarly, Aizer, Currie, and Moretti (2007) and

Kaestner, Dubay, and Kenney (2005) find that MMC is not associated with improved prenatal care.
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MMC is not consistently associated with reduced preventable hospitalizations or
improvements in other measures of quality, either. Bindman, et al (2005) find that MMC reduces
ambulatory care-sensitive hospitalizations in California and Basu, Friedman, and Burstin (2004) find
slightly fewer preventable hospitalizations among MCO enrollees in a few states. Baker and
Afendulis (2005) find that both PCCM and HMO programs increase outpatient use and HMOs are
also associated with reduced ER visits and hospitalizations. However, Aizer, Currie, and Moretti
(2007) find increases in low-birth weight and neonatal death in the same state. Howell et al (2004)
and Duggan (2004) both find that managed care is not significantly associated with any changes in
birth weight or in health outcomes in either direction.

Research on the effect of MMC on Medicaid spending is similarly mixed and sparse. One
especially relevant study from this prior literature used data from four rounds of the Community
Tracking Study (CTS) to estimate the effect of Medicaid managed care on various measures of health
care utilization (Herring and Adams, 2011). The authors take this analysis one step further by
exploring the effect of Medicaid managed care on expenditures, and found that HMO-style MMC did
not reduce costs. However, because the CTS data does not contain information on health care
spending, the authors needed to simulate it using data from another source (the Medical Expenditure
Panel Survey) that allows them to estimate the average impact of each type of utilization on total
spending. These estimated effects are then multiplied by the corresponding individual-specific
quantities for each type of service and aggregated by the person. As the authors note, they “measure
the potential effect on state program expenditures,” which is certainly an important outcome variable.
But to the extent that MMC plans contract with different providers, negotiate different provider
reimbursement rates, or have different administrative costs than fee-for-service Medicaid, this
approach may provide a misleading estimate of the effect of MMC on actual Medicaid spending.

Relatively few studies have investigated the effect of MMC enrollment on actual Medicaid

expenditures. One study examined this issue in the state of California by exploiting variation across
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counties during the 1993 to 2001 period in the timing of mandates requiring certain categories of
Medicaid recipients to enroll in an HMO (Duggan, 2004). The results from this study demonstrated
that the policy-induced shift of Medicaid recipients into managed care resulted in a substantial
increase in Medicaid spending in the state of California. In contrast, a recent survey article prepared
for America’s Health Insurance Plans (AHIP) found that MMC achieved cost savings in several
states during the 1990s (Lewin Group, 2009). Virtually all of the studies of Medicaid spending cited
in this survey article focused on just one state.®

No previous study has exploited the considerable variation across states with respect to
Medicaid managed care policy to estimate the effect of MMC on Medicaid expenditures. This is in
some respects surprising given the importance of the Medicaid program to both the federal budget
and to individual state budgets and given the increase in MMC enrollment since the early 1990s.
Indeed, there are now more than 35 million U.S. residents in some form of Medicaid managed care,
and this number is likely to grow substantially in the near future as a result of additional policy
changes requiring MMC enrollment and because of the increase in Medicaid enrollment that will
begin in 2014, induced by the Affordable Care Act (comprising Public Law 111-148 and the health

care provisions of P.L. 111-152).°

4. THE RELATIONSHIP BETWEEN MMC ENROLLMENT AND MEDICAID SPENDING
The typical motivation for shifting Medicaid recipients from fee-for-service into Medicaid
managed care is that it will lead to improved access and quality of care for Medicaid recipients while

simultaneously allowing states to reduce Medicaid spending. While several case studies of specific

8 The one exception to this among the articles cited in the survey is a study by Mathematica, which examines the
issue for 5 states over a 3 to 6 year period during the mid-1990s. Interestingly, the authors of this study “concluded
that (MMC) had little effect on state expenditures.” This study, like virtually all of the other studies cited in this
Lewin Group report, was not published in a peer-reviewed journal.

9 CMS projects that more than one-fourth of U.S. residents will be insured by Medicaid in 2014 and that Medicaid
spending will exceed expenditures by the Medicare program in each year from 2016 through 2019 (CMS, 2010).
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states suggest the possibility of cost savings (Lewin Group, 2009), no systematic analysis of a large
sample of states has ever been conducted. The analysis in this section aims to fill this gap by using
CMS data on total annual Medicaid spending in each state from 1991 through and including 2009.

Before proceeding to the analysis, it is worth considering the relative strengths and
weaknesses of using aggregate data to answer this question. Previous work on this same issue for
California’s Medicaid program used individual-level claims and enrollment data for a random 20
percent sample of the state’s Medicaid population during the 1993 to 2001 period (Duggan, 2004).
One advantage of this approach was that it allowed the author to use individual fixed effects for a
large sample of program participants and thus estimate whether spending for the same individual
increased or declined following a mandate-induced shift into MMC.X However, one important
disadvantage was that it excluded certain categories of Medicaid spending such as administrative
costs, which are not included in claims data and might plausibly change following a shift to MMC.
Similarly, this previous study ignored the possibility of general equilibrium effects — namely that
shifting Medicaid recipients into MMC might affect how health care providers treated those
remaining in FFS. The aggregate state data utilized in the present study includes a more
comprehensive measure of Medicaid spending and would capture those general equilibrium effects. !

Turning now to our analyses of state-level Medicaid spending, our key explanatory variable
is the share of Medicaid recipients in MMC plans. We also estimate several specifications in which
we differentiate between HMO and PCCM enrollment. Our baseline specification is as follows:

(1) Log(McdSpendk) = aut + pik + p1 * Log(McdRecipsk) + B1 * MMCyt + 81 * Xie +t * pik + €1kt

10 With a sample of more than one million Medicaid recipients, an additional benefit of the individual-level data was
that it yielded relatively precise estimates.

111t is also worth noting that, in order to perform an analysis similar to the California one for the entire U.S., it
would be necessary to obtain Medicaid claims data for all fifty states, as CMS does not currently produce a random
sample for Medicaid as they do for Medicare. This no doubt also partially explains why many issues that have been
researched extensively for Medicare, such as variation across geographic areas in spending and treatment patterns,
have been virtually ignored for the Medicaid program.
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In this specification, k and t index states and years, respectively. For example, the dependent variable
is the log of state k’s Medicaid spending for year t. We control for the log of the number of Medicaid
recipients to account for the fact that Medicaid spending will tend to be much higher in states with
high Medicaid enrollment like California than in low enrollment states like North Dakota. We also
control for the age distribution of Medicaid recipients (fraction ages 0-14 and fraction age 65 and
up), and for the fraction eligible because of blindness or a disability. Each specification that we
estimate includes a full set of state fixed effects and state-specific linear time trends to control for
differences in both the level and the growth rate of spending across states that are unrelated to MMC
enrollment. We also include a full set of year fixed effects to control for changes in Medicaid
spending that are common to all states.

In contrast to a specification that uses per-recipient Medicaid spending as the dependent
variable, this specification allows spending for the marginal recipient to differ from the average
recipient. If marginal recipients tend to be less expensive than the average, then the coefficient
estimate on 1 will be less than 1. As we discuss below, our results are qualitatively similar if we
instead use per-recipient Medicaid spending as our dependent variable.

The explanatory variable of interest is B1, which captures the relationship between MMC
enrollment and Medicaid spending after controlling for the variables described above. To the extent
that MMC enrollment leads to lower spending, one would expect a negative estimate from this
parameter. Of course, it is possible that changes in MMC enrollment are correlated with other
unobserved determinants of Medicaid spending, and thus 1 may not capture the average causal
effect of MMC enrollment. To address this concern, in the next section we estimate a companion set
of specifications using an instrumental variables strategy.

The first column of Table 5 summarizes the results from our baseline specification. Our point

estimate for B1 is 0.057 and this is statistically significant at the 10 percent level. This suggests that a
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10 percentage point increase in MMC enrollment is associated with a 0.6 percentage point increase in
Medicaid spending. This is to some extent surprising given that a primary motivation for shifting
Medicaid recipients into MMC plans is often to reduce spending. Our results strongly suggest that
the opposite is true. The estimate for p: is substantially less than 1 at 0.203, suggesting that the
marginal Medicaid recipient has lower spending than the average recipient. The significantly
negative estimate on the share under the age of 15 is as expected given that children are on average
much less expensive than other Medicaid recipients. The estimates for the coefficients on the share
elderly and the share blind or disabled are both positive, as expected, but are not statistically
significant.

In the next specification we split the % MMC variable into the share in PCCM plans and the
share in HMOs and other risk-based plans. The significantly positive point estimate for HMO plans
is almost three times as large as the insignificant estimate for PCCM plans (0.073 versus 0.025) and
these two estimates are significantly different from one another at the 10 percent level (p-value of
.065). It therefore appears that the increase in spending associated with the shift to MMC plans is
driven by HMOs and other risk-based plans.

One potential concern with this first set of estimates is that it includes all categories of
Medicaid spending. There are certain components of Medicaid spending that are very unlikely to be
affected by MMC contracting, such as long-term care and Disproportionate Share hospital payments.
Thus in the next three pairs of specifications we consider alternative measures of Medicaid spending
that exclude one or both of these components. In every case, the point estimate is larger than in our
baseline specification. For example when we exclude both categories of spending, the point estimate
for B1 on the % MMC variable increases from 0.057 to 0.101, with this latter estimate significant at
the five percent level. Had the estimates instead remained the same or declined, it might suggest that

we were picking up the effect of other shocks to Medicaid spending that were affecting all categories.
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Instead, our results strongly suggest that the components of Medicaid spending most affected by
MMC grow more rapidly than the unaffected components when MMC enrollment grows.

In the final pair of specifications, we focus on the 1991 through 2003 period given this is the
same time period during which we have information on MMC mandates, which serve as our
instrument in the next section. In general the point estimates are almost identical to the ones in our
baseline specification though because the standard errors increase somewhat they are no longer
statistically significant.

Our results are very similar if we explore the relationship of the fraction in MMC with
Medicaid spending per recipient.'? For example if we estimate a specification in which we use this as
our dependent variable (and thus no longer control for the log of the number of Medicaid recipients)
we obtain a point estimate of 373. Given average Medicaid spending per recipient of 6253 during our
study period, this is equivalent to a 6.0 percent increase, which is almost exactly the same as the
implied effect from the log of Medicaid spending specification.

One final concern with this first set of specifications is that it considers all Medicaid
recipients simultaneously. If one looks across Medicaid eligibility categories, it is clear that children
and non-elderly adults who are eligible due to low income (as opposed to because of a disability) are
much more likely to enroll in managed care.'® We therefore obtained data from an alternative source
within CMS on Medicaid spending by eligibility category for the 1999 (the first year available)
through 2009 period.* Estimating an analogous specification to the one in the first column of Table
5, we obtain a point estimate of 0.047 for this group, which is very similar to the baseline point

estimate of 0.057. More importantly, our estimate for all other Medicaid recipients is slightly

12 We also estimated specifications in which we explored the relationship of the explanatory variables described
above with the change in the log of Medicaid spending. Our results with this dependent variable were qualitatively
similar, suggesting that if anything the shift to MMC increased the growth rate of Medicaid spending.

13 As shown in Appendix Table 1, almost half (49.5 percent) of Medicaid spending for children and adults in 2009
went to MMC plans while the corresponding share for other Medicaid recipients was less than half that amount. All
appendices are available at the end of this article as it appears in JPAM online. Go to the publisher’s website and use
the search engine to locate the article at http://wwwa3.interscience.wiley.com/cgi-bin/jhome/34787.

14 The Medicaid spending by eligibility category was obtained from the following website: http://msis.cms.hhs.gov.
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negative (-0.044). This provides further support for our results above as it suggests that Medicaid
spending rose differentially for the eligibility categories most affected by MMC when the share in
MMC increased.

Taken together, the results in this section strongly suggest that the shift to MMC has on
average increased rather than reduced Medicaid spending. In the next section we probe further on

these results by instrumenting for the share in MMC using state and local MMC mandates.

5. THE EFFECT OF STATE AND LOCAL MANDATES ON MMC ENROLLMENT

The OLS results described in the previous section suggest that Medicaid managed care
programs—in particular, HMO and other risk-based programs—increase state Medicaid
expenditures. However, certain populations make a choice to enroll in managed care, whether
because of county-based policies or because of their preferences for medical care.'® These choices to
enroll in managed care (or not) may introduce selection bias into our OLS results. This section
outlines our strategy for using the presence of a state or local MMC mandate as an instrumental
variable for Medicaid managed care enrollment. We begin by summarizing why an instrument is

useful in our application.

A. The Endogeneity of Voluntary MMC Enroliment

At the individual level, Medicaid spending varies substantially across individuals as a
function of observable factors such as age, basis of eligibility, and state of residence and
unobservable factors such as illness severity. Isolating the effect of MMC from these other factors is
difficult if individuals have the option to enroll in Medicaid managed care plans. For example,

health insurers may find it optimal to target marketing to Medicaid recipients with relatively low

15 Through 1996, over half of people living in counties with any type of Medicaid HMO program were only exposed
to voluntary HMO programs. This share dropped rapidly beginning in the mid-1990s, but remained roughly 40% in
1997 and 25% in 1998.

18



costs, conditional on their observable characteristics, given that they are paid a fixed amount per
enrollee per month. Similarly, individuals with higher utilization may prefer to remain in traditional
fee-for-service Medicaid, where they may face fewer restrictions on the quantity of care that they
receive or may have long-standing relationships with certain health care providers. On the other
hand, these same recipients may have more to gain from better coordination of their medical care,
and thus may prefer to “opt in” to voluntary managed care plans. Thus it is theoretically ambiguous
whether healthier (low-cost) Medicaid recipients would be more likely to “opt in” to a voluntary
MMC program.*®

Previous work on Medicaid managed care in the state of New York found that AFDC
recipients who voluntarily enrolled in MMC differed on both observable and unobservable
dimensions from those remaining in fee-for-service (Glied et al, 1997). For example, MMC enrollees
were much more likely to be in good or excellent health than those in traditional Medicaid. The
authors conclude that “selection affects estimates of utilization savings between managed care and
fee-for-service” in Medicaid. More recent work for the Medicare program, which does not require
managed care enrollment, also indicates that healthier recipients are significantly more likely to join
managed care plans (Brown et al, 2011). To the extent that the individuals who voluntarily enroll in
MMC differ from their observably similar counterparts who remain in fee-for-service, a plausibly
exogenous source of variation in MMC enrollment can be used to estimate its effect on spending or

other outcome variables of interest.

B. State and Local MMC Mandates
Virtually every state now requires at least some of its Medicaid recipients to enroll in

managed care plans. These mandates typically vary by geography and/or by basis of Medicaid

16 These same endogeneity concerns would exist at the state level as well. If, for example, a state’s Medicaid
recipients were becoming unobservably healthier (or sicker) over time because of changes in state outreach efforts,
eligibility rules, or economic conditions, one might find a mechanical change in the share in MMC.
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eligibility. For example beginning in the spring of 1994, individuals who qualified for Medicaid
through the Aid to Families with Dependent Children (AFDC, now Temporary Assistance to Needy
Families) in California’s Sacramento County were required to enroll in a Medicaid managed care
plan. Elderly and disabled Medicaid recipients in Sacramento had the option to enroll but were not
required to do so. Previous work used county-level MMC mandates as a plausibly exogenous source
of variation to estimate the effect of MMC enrollment on Medicaid spending in the state of
California (Duggan, 2004).

The current study extends this approach by using data on MMC mandates and Medicaid
spending for all fifty states during the period when MMC enrollment experienced most of its growth.
The last two columns of Table 1 show how MMC mandates have expanded over time. In 1991, only
5.9 percent of the U.S. population resided in a county with an MMC mandate of any kind; only 3.0
percent resided in a county with a mandate to enroll in an HMO.!" The remaining mandates either
required PCCM enrollment or required enrollment in either PCCM or an HMO plan. The difference
between the population residing in counties with mandates and actual MMC enrollment suggests that
much of the MMC enrollment in 1991 was in voluntary programs. By 2003, over three-quarters of
the U.S. population resided in a county with an MMC mandate, and two-fifths resided in a county
with a mandate to enroll in an HMO. Note that the mandate survey data is only available through
2001, and could only be extended through 2003. Thus, our primary IV specifications will only cover
the 1991-2003 time period.

As shown in Table 2, the vast majority of states had no MMC mandates in effect at the
beginning of our study period in 1991. This changed significantly during the next twelve years, so

that by 2003 all but six states required at least some of their Medicaid recipients to enroll in a

17 We obtained information on state and county-level MMC mandates in each year from Urban Institute county-level
surveys. These mandates are typically set at the state level, but often vary across counties (thus we refer to them as
“state and local mandates™). See the Data Appendix for more details on the Urban Institute surveys. All appendices
are available at the end of this article as it appears in JPAM online. Go to the publisher’s website and use the search
engine to locate the article at http://wwwa3.interscience.wiley.com/cgi-bin/jhome/34787.
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managed care plan. This pattern tracks closely to the actual MMC enrollment. For example, these six
states all had MMC enrollment below 15 percent in 2003, while none of the remaining 45 states
enrolled less than 28 percent of their Medicaid recipients in MMC. In 2003, we estimate that 77.9
percent of Medicaid recipients resided in a county with an MMC mandate, versus just 5.9 percent in
1991. From 1991 to 2003, the fraction of Medicaid recipients enrolled in MMC plans increased from
10.6 percent to 58.4 percent.

Actual MMC enrollment is lower than the estimated share residing in a county with an MMC
mandate for at least three reasons. First, many categories of Medicaid recipients are not subject to the
mandates. The aged, blind, and disabled individuals who qualify for Medicaid through the
Supplemental Security Income (SSI) program are often excluded from MMC mandates. Second,
there is often a lag between new Medicaid eligibility and enrollment in an MMC plan. And finally,
some individuals who are subject to the mandate receive an exemption and thus remain in traditional
FFS.

The following specification describes our first stage specification of the relationship between
MMC mandates and MMC enrollment:

(2) MMCyt = ot + pak + B2 * Mandatew + 82 * Xiw +t* pak + &2kt
In this specification, MMCy: represents the fraction of Medicaid recipients enrolled in managed care
for a given year and state, while Mandatey: equals our estimate of the fraction of a state’s Medicaid
recipients residing in a county with an MMC mandate. Regarding this latter variable, we do not have
county-level Medicaid enrollment for most of our study period. Thus to estimate the share of a state’s
Medicaid recipients residing in a county with an MMC mandate, we weight each county by its share

of the state population in each year.'® Currie and Fahr (2005) used a similar estimation process for

18 Qur results, which we summarize below, are very similar if we instead weight by the county’s share of the state’s
low-income population or if we use the county population for just one specific year rather than allowing this
population to change over time. See the Data Appendix for more details on our variable construction. All appendices
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their first-stage equation. In this specification, we also include some controls for the characteristics of
each state’s Medicaid recipients, such as the fraction who are under the age of 15 and the fraction
who are elderly (65 and older), in the vector Xy:. The specification also includes 13 year fixed effects
(c2) to control for common changes throughout the U.S. in MMC enrollment. The vector pik
represents a full set of state fixed effects, and these are also interacted with the year to construct a full
set of state-specific linear time trends. Compressing the rich variation in the county-level data to 50
states plus D.C. is admittedly a limitation of this approach. However, an important benefit is that it
allows us to estimate the average effect in all 50 states and the District of Columbia simultaneously
rather than estimating the effect in just one state as in previous work.

The parameter of particular interest in equation (1) is B2, which captures the relationship
between the share of a state’s Medicaid recipients residing in counties with MMC mandates and the
fraction actually enrolled in MMC. The key assumption that is necessary to assign a causal
interpretation to B is that the MMC mandates are, after controlling for the characteristics of a state’s
Medicaid recipients, state fixed effects, and state-specific linear time trends, orthogonal to other
unobserved determinants of MMC enrollment. If, for example, states tended to implement MMC
mandates in counties where they expected voluntary MMC enrollment to decline, this would lead to

a biased estimate of the average causal impact of the mandates.

C. The Effect of MMC Mandates on MMC Enrollment

Table 6 summarizes the results from several specifications similar to (1). The first (not
numbered) column in this table displays the mean and standard deviation of the included explanatory
variables. Over the course of the 13-year study period, just over half of the population in the average

state resided in counties with some kind of MMC mandate. Interestingly, nearly half of that

are available at the end of this article as it appears in JPAM online. Go to the publisher’s website and use the search
engine to locate the article at http://wwwa3.interscience.wiley.com/cgi-bin/jhome/34787.
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population was subject to an HMO policy, while the remainder was split between PCCM mandates
and mixed mandates—which required enrollment in either PCCM or an HMO plan.

The remaining (numbered) columns report the results from variations on the first stage
specification. The first three columns report results from specifications that include overall MMC
enrollment share as the dependent variable and the share of state population residing in a county with
an MMC mandate as the primary explanatory variable. The first specification includes state and year
fixed effects only, the second specification adds demographic control variables, and the third
specification adds state-specific trends. Standard errors in this table and all subsequent ones are
clustered by state to account for the possibility of within-state interdependence in the residuals due to
serial correlation (Bertrand, Duflo, and Mullainathan, 2004). In each specification, B2 is substantial
and precisely estimated, ranging from 0.465 in the most parsimonious specification to 0.374 in the
least.

The final three specifications break the primary explanatory variable into its three
components: the share of the state population residing in a county with a PCCM mandate, mixed
mandate, or HMO mandate. The results listed in column (4) show that each of these three mandate
types were strongly predictive of overall MMC enrollment, with precisely estimated coefficients
ranging from 0.329 for the share residing in a PCCM mandate county to 0.418 for the share residing
in a mandatory HMO county. Columns (5)-(6) demonstrate the relationship between these
explanatory variables and enrollment in PCCM and HMO plans. Not surprisingly, the share residing
in a mandatory PCCM county has a strong predictive relationship with PCCM enrollment, and no
relationship with HMO enrollment (coefficients are 0.373 and -0.044, respectively). The converse is
true for the share of a state population residing in a mandatory HMO county (coefficients of -0.040
for the PCCM specification and 0.458 for the HMO specification). There is a substantial and

precisely estimated coefficient on the share residing in a mixed mandatory county in both columns,
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suggesting that mixed mandatory policies are relevant for both PCCM and HMO enrollment.
Comparing the coefficient in column (5) of 0.263 to the coefficient in column (6) if 0.149 suggests
that residing in a mixed mandatory county is more strongly related to PCCM enrollment than HMO
enrollment. This comparison is unsurprising because Medicaid recipients in these counties are often
auto-enrolled in a PCCM plan if they do not choose their own plan.

Taken together, the results in this section demonstrate that the MMC mandates implemented
by state and local governments during our study period led to significant increases in MMC
enrollment. From 1991 to 2003, the fraction of Medicaid recipients with a mandate in their county
increased from 5.9 percent to 77.9 percent. Multiplying the increase in this share by our estimate of
the average effect of the mandates on MMC enrollment in the third specification (0.374), we estimate
that the mandates induced a 26.9 percentage point increase in MMC enrollment. This represents

more than half of the actual increase of 47.8 percentage points during our study period.

6. THE EFFECT OF MANDATE-INDUCED MMC ENROLLMENT ON MEDICAID
EXPENDITURES

As shown in Table 3, the shift from fee-for-service to managed care within the Medicaid
program during our study period was associated with a significant shift in the composition of
Medicaid spending. In the eighteen years from 1991 to 2009, payments to managed care
organizations grew by an average of 18.1 percent per year (from $4.2 billion to $83.4 billion) versus
just 5.5 percent annually for all other Medicaid spending. As a result, payments to HMOs and other
MCOs rose from 2.8 percent of Medicaid spending in 1991 to 21.5 percent by 2009. As discussed
above, this 2009 expenditure share is substantially below the corresponding share of Medicaid
recipients enrolled in MMC because many of the payments for more expensive categories of
recipients and types of services, as well as those for services provided under PCCM programs, are

paid on a fee-for-service basis.
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We begin our 1V expenditure analyses by estimating the effect of mandate-induced MMC
enrollment on the share of Medicaid spending paid to MMC organizations versus directly to health
care providers. This sheds some light on the extent to which MMC could plausibly have affected
total Medicaid spending. To do this, we use the mandate variables described above as instrumental
variables for the share of a state’s Medicaid recipients enrolled in MMC. The specifications
summarized in columns (3), (4), and (6) of Table 6 represent our “first-stage” in the IV specifications
below.

The key assumption of this empirical approach is that, after controlling for state fixed effects,
state-specific linear time trends, and the other explanatory variables described above, the timing of
the MMC mandates is unrelated to unobserved factors that would influence the composition or level
of total Medicaid spending in a state. If, for example, states tend to shift their Medicaid recipients
into MMC plans in response to previous or expected future increases in Medicaid spending, our
estimates could be biased.

While it is not possible to rule out all possible sources of omitted variable bias, we test our
key identifying assumption in a number of ways. First, we explore whether the MMC mandates are
systematically related with total Medicaid enrollment.’® If state policymakers were responding to
projected enrollment-induced increases in program expenditures by shifting more of their
beneficiaries into MMC plans, one would expect to estimate a positive value for pz in the following
specification:

(3) Mandatex: = a3t + pak + w3 * Log(Medicaid Recipients) + t * p3k + €3kt
Note that in this specification, the outcome variable is the fraction of Medicaid recipients with an

MMC mandate in their county while the key explanatory variable is (the log of) the number of

19 We take the log of Medicaid enrollment given the very large differences across states in Medicaid enrollment. For
example in 2003, Medicaid enrollment in California was 6.27 million versus just 53.8 thousand in North Dakota.
Thus in specification (2), year effects control for common proportional changes in Medicaid enrollment, while state-
specific linear trends allow for a constant growth rate in enrollment. For the same reasons in our analyses of total
Medicaid spending, we take the log of this variable.
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Medicaid recipients. Our estimate for ps from this specification is small in magnitude (0.003) and
statistically insignificant (p-value of 0.988), thus providing little support for the hypothesis that state
policymakers responded to Medicaid enrollment increases by shifting more of their recipients into
managed care plans.?

We next investigate whether the mandates are driven by past increases in Medicaid
expenditures by estimating specifications of the following type:

(4) Mandatex: = ot + pak + 04 * Log(Medicaid Spendingk.1) + t * pak + €ake
To the extent that state policymakers respond to increases in their Medicaid spending by shifting
more of their recipients into managed care plans in the future, one would expect to obtain a positive
estimate for 64. However, we once again obtain a small and statistically insignificant estimate (of
.028 with a p-value of 0.862), suggesting that the mandates are not being driven by accelerations in
state Medicaid spending.

Another potential concern is that state policymakers shifted Medicaid recipients into MMC
plans in response to past, current, or expected changes in economic conditions. To explore this
possibility, we also estimated specifications similar to (3) and (4), in which we replaced the
independent variable with one of three state-level unemployment variables: lagged,
contemporaneous, and next year’s unemployment rate. In all three cases, the coefficient was
statistically insignificant, and the t-statistic never exceeded 0.50. These results suggest that mandate
implementation was not correlated with the business cycle. Further threats to validity may of course
still exist. For example, other changes in Medicaid programs that could affect Medicaid expenditures
may not be orthogonal to mandate implementation. For example, states may cut eligibility criteria (or

reduce outreach) while simultaneously shifting recipients to MMC plans. Likewise, Medicaid

20 We also estimated specifications with the lag of this Medicaid enrollment measure, which essentially tests
whether current Medicaid enrollment is related with mandates in the next year. However, our estimates from this
specification are similarly small in magnitude and statistically insignificant.
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recipients may migrate between mandate and non-mandate counties in response to mandate
implementation. These changes would likely change the composition of Medicaid recipients. Our
controls for the age and eligibility categories of Medicaid recipients in our expenditure specifications

should go some way toward addressing this concern.

A. The Effect of Mandate-Induced MMC Enrollment on the Composition of Medicaid
Spending

Table 7 summarizes the results from specifications that investigate the effect of the mandate-
induced increases in MMC enroliment on the composition of Medicaid spending. This table provides
evidence that the switch to managed care caused a shift from providers to managed care plans,
validating the mandate and MMC enrollment variables. The first column summarizes the results from
this specification, in which the outcome variable is the share of a state’s Medicaid spending being
paid to hospitals, physicians, and other health care providers:

(5) ProviderSharex = aist + psk + Bs * MMCit + 05 * Xkt + t * psk + €5kt

We instrument for MMCy; using the fraction with a mandate (see the first stage specification 3 from
Table 6). To the extent that MMC mandates cause a shift in Medicaid spending from health care
providers to managed care plans, one would expect a negative estimate for s.2* Given that (1) MMC
enrollees tend to have lower costs on average than their counterparts who remain in fee-for-service
and (2) more than one-fourth of MMC enrollment is in primary care case management, one would
expect the magnitude of this estimate to be substantially less than one. Consistent with this, the
statistically significant estimate for s displayed in column (1) is -0.125. The second column includes

the share of Medicaid recipients enrolled in an HMO as an additional explanatory variable because,

21 To the extent that shifting from FFS to MMC increased overall spending, one would see a slightly larger increase
in the capitation share than if overall spending was unchanged. Suppose, for example, that a 10 dollar reduction in
FFS spending (caused by a shift to MMC) was associated with a 15 dollar increase in capitation spending. In that
case, the capitation share would increase somewhat more than if total spending was unchanged.
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unlike PCCMs, HMOs typically coordinate and finance most of the medical care for their enrollees.
As might be expected, there is a strong negative relationship (Bs equal to -0.382) between the share
of payments going directly to health care providers and Medicaid HMO enrollment. There is no
corresponding relationship for PCCM enrollment, which is consistent with the predictions above.

The next two columns of Table 7 reveal that the decline in provider share is almost perfectly
offset by an increase in the share of Medicaid spending going to managed care plans. The share of
Medicaid spending going to other sources, such as administrative costs or Medicare premiums (for
Medicaid recipients dually eligible for Medicare), is not significantly related with the mandate-
induced increases in MMC enrollment, as shown in columns 5 and 6.

If one assumes that Medicaid HMOs finance all of the medical care for their enrollees (and
thus there is no fee-for-service spending on their behalf), then the estimate of -0.382 suggests that
HMO enrollees are much less expensive than the average Medicaid recipient. Suppose, for example,
that half of the Medicaid recipients in a state are shifted into Medicaid HMOs. The statistically
significant point estimates of -0.382 in column 2 and of 0.388 in column 4 suggest that
approximately 20 percent of Medicaid spending would be shifted from providers to insurers. In this
example, the other half of recipients remaining in fee-for-service would account for 80 percent of
spending, and thus the Medicaid HMO enrollees would on average be just one-fourth as expensive.
This is plausible given that the elderly and disabled, for whom per-recipient Medicaid spending is
several times more expensive, typically remained in FFS.

Appendix Table 2% further demonstrations the negative relationship between provider
payments and enrollment in managed care—in particular, enrollment in HMOs. Most notably, the
negative relationship is strongest for hospital and physician payments. The relationship is weaker for

prescription drugs, which is unsurprising because many managed care programs carve out

22 Al appendices are available at the end of this article as it appears in JPAM online. Go to the publisher’s website
and use the search engine to locate the article at http://wwwa3.interscience.wiley.com/cqgi-bin/jhome/34787.
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prescription drugs to take advantage of statutory Medicaid pharmaceutical rebates. There is no
relationship for long-term care providers, likely both because long term care is often carved out of
managed care programs and because the aged and disabled are less likely to be enrolled in managed
care. Thus, these specifications serve as a useful “falsification test” for our identification strategy.
Taken together, the results in this subsection reveal that the policy-induced shift of Medicaid
recipients from fee-for-service into Medicaid managed care has resulted in a shift of program
expenditures from providers to insurers. Of course, many of these same providers ultimately receive
the payments disbursed to health insurers. Interestingly, this shift in the composition of Medicaid
spending is only present for Medicaid HMOs. Furthermore, and as expected, revenues for certain
categories of providers, such as long-term care facilities, have been relatively unaffected by Medicaid
managed care. The next subsection explores whether the mandate-induced shift from fee-for-service

to MMC has affected total Medicaid spending.

B. The Effect of Mandate-Induced MMC Enroliment on Total Medicaid Spending
To investigate the effect of the mandate-induced increases in MMC enroliment on Medicaid
spending, we begin by estimating specifications of the following type:

(6) Log(McdSpendk) = awst + psk + e * Log(McdRecipsk) + Bs * MMCyt + 86 * Xkt + t * pok + €6kt
In this regression, the outcome variable is the log of Medicaid spending in state k and in year t. We
control for the same explanatory variables described above? and also for the log of the number of
Medicaid recipients. State fixed effects control for time invariant differences across states in the level
of Medicaid spending, while state-specific linear time trends control for differences across states in

the average growth rate of Medicaid spending.

23 One concern with this specification is that the mandates may affect the characteristics of Medicaid recipients, and
thus controlling for age and the basis of eligibility could bias our estimate for the effect of MMC mandates.
However, our estimate for this effect is almost identical if we do not control for these characteristics.
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Table 8 summarizes the results from this set of analyses. The first specification summarized
in column (1) is a reduced form estimate of the effect of the fraction of Medicaid recipients residing
in a county with an MMC mandate on that state’s Medicaid expenditures. The point estimate of -
0.005 for Be is small in magnitude and is statistically insignificant with a standard error of 0.025.
This suggests that the average effect of the MMC mandates on Medicaid expenditures was close to
zero.

The IV estimate for the spending effect of the fraction enrolled in MMC is summarized in the
next column. As one would expect given the first-stage estimates described above, at -0.014 the
magnitude of this IV estimate is higher than the reduced form estimate. However, it is also less
precisely estimated with a standard error of 0.060, and thus our 95 percent confidence interval
includes effects ranging from approximately a 13 percent reduction in Medicaid spending to a 10
percent increase. We can therefore rule out large effects of MMC contracting on Medicaid spending
in the average state, and thus our results provide little support for the hypothesis that the shift to
Medicaid managed care substantially reduced the strain on the typical state budget.?*

The next two columns summarize the analogous reduced form and IV estimates that
differentiate between Medicaid HMO enrollment and other forms of Medicaid managed care. All of
the estimates in these columns are statistically insignificant, though the signs are interesting. For
example, the point estimates in the IV specification in column 4 suggest that PCCM may lead to a
modest reduction in Medicaid spending while the opposite is true for Medicaid HMO enrollment.? It
is not implausible that PCCM could lower Medicaid spending, as primary care physicians may be
able to help Medicaid recipients increase the efficiency of their care by, for example, encouraging

adherence to pharmaceutical protocols and steering them to certain providers, despite not being at

24 We performed additional specification checks by, for example, excluding long-term care expenditures from our
spending measure given that few states contracted with MMC organizations to coordinate long-term care services.
Our key estimates for the effect of MMC mandates on Medicaid spending are very similar.

% The corresponding point estimates if we include variables for the percent in PCCM and HMO separately (rather
than an MMC main effect and the fraction in HMOs) are -0.060 and 0.048, respectively.
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financial risk. However, it is important to emphasize that these estimated effects are only suggestive
as neither coefficient is statistically significant.

The IV results are largely consistent with the OLS specifications from Table 5, particularly
those that cover the same time period. These results provide little evidence that MMC reduced state
spending on Medicaid, and they provide suggestive evidence that Medicaid HMOs increased

Medicaid spending by more than PCCM plans.

C. Differential Effects by Relative Provider Reimbursement Rates

As discussed above, one possible source of heterogeneity in the effect of MMC contracting is
the generosity of Medicaid provider reimbursement relative to reimbursement by commercial
insurers. If, for example, Medicaid pays providers much lower rates than private insurers, then it may
simply not be possible for these insurers to lower Medicaid spending (even if they reduce utilization
to some degree). If, on the other hand, Medicaid’s reimbursement is close to that by private insurers,
then there may be some scope to reduce Medicaid spending through reductions in utilization of care.

To test this hypothesis, we next augment these specifications by interacting the MMC
mandate variable with an index for the generosity of a state’s Medicaid reimbursement (MC_Index)
relative to private insurers. This data was constructed using state Medicaid reimbursement rates in
1989, two years prior to the start of our study period, and represents the average ratio of Medicaid to
commercial reimbursement for a newborn delivery, which is the most common type of inpatient
admission among Medicaid recipients.?® The mean value of MC_Index is 0.56, implying that

Medicaid was 44 percent less generous than commercial reimbursement in the average state. This

% See Schwartz, Colby, and Reisinger (1991) for a detailed description of this data. Our specifications assume that
the index captures the relative generosity of reimbursement for all health care providers, though it uses just newborn
deliveries to estimate this. However, research by Duggan (2000) suggests that newborns account for the majority of
all Medicaid-insured hospital discharges, and this would likely be especially true for the MMC population. It is also
worth noting that neither Arizona nor Wyoming were included in this survey. Also, this data is for just one year and
is not updated over time. While national analyses of Medicaid reimbursement generosity have been conducted since
this study appeared, virtually no studies aim to measure this on a state-by-state basis relative to commercial
insurance. We therefore use this relatively old data, which was constructed just prior to the start of our study period.
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measure does not vary within a state over time in our analyses and we de-mean it in all
specifications.

There is substantial heterogeneity across states with respect to this index of relative state
Medicaid reimbursement, with the ninetieth percentile state at 0.88 and the tenth percentile state at
just 0.36. Two states have a value of exactly 1.00, implying that Medicaid is as generous as
commercial insurers there, and no states are above this level. Thus according to this measure,
Medicaid was not more generous than commercial health insurance in any state around the beginning
of our study period.

The results displayed in the fifth column of Table 8 strongly suggest that the generosity of a
state’s Medicaid reimbursement, relative to private insurers, is a significant determinant of the
spending effects of MMC contracting.?” More specifically, the statistically significant estimate of -
0.251 for the interaction between the mandate variable and MC_Index indicates that MMC lowered
spending by significantly more in states with generous provider reimbursement. This suggests that, if
Medicaid provider rates are particularly low, then Medicaid managed care is unlikely to reduce
spending. The estimate of -0.251 suggests that changing the index by one standard deviation (0.19) is
associated with a 4.8 percentage point change in the reduced-form effect of the mandate. Given that
MC_Index is demeaned, the point estimate of -0.012 for the main mandate variable suggests that the
effect of MMC contracting for a state with average Medicaid reimbursement generosity is very small.

In the next specification, we investigate whether this effect is specific to HMOs by
interacting the Medicaid reimbursement index with both the main mandate variable and the HMO
mandate variable. Theoretically, one might expect the difference to be present only for HMOs, as

state governments continue to directly reimburse health care providers under PCCM. On the other

27 To investigate whether states with higher Medicaid provider reimbursement rates were more (or less) likely to
shift Medicaid recipients into MMC plans, we regressed the twelve-year change in the state-level MMC mandate on
this index. The point estimate was negative (suggesting that states with more generous provider reimbursement were
less likely to shift recipients into MMC) though statistically insignificant with a t-statistic of -1.22.
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hand, a state with relatively generous Medicaid reimbursement may experience more overutilization
under a fee-for-service system. Thus there may be more scope for primary care case managers to
reduce utilization through better care coordination in such a state. It is therefore theoretically
ambiguous whether the spending effect of generous Medicaid reimbursement would be restricted to
HMOs or would also be present in states that used PCCM.

The results summarized in the sixth column of Table 8 suggest that the effect of Medicaid
provider reimbursement generosity is not significantly different for HMOs. More specifically, the
estimate for the interaction between the MC_index and the HMO mandate variable is small in
magnitude (0.039) and statistically insignificant, while the point estimate for the coefficient on the
interaction of this index with the main mandate variable is unchanged and remains statistically
significant. This suggests that states that employ either HMO or PCCM contracting can achieve cost
savings if a state has relatively high provider reimbursement.

In the next specification, we introduce an alternative estimate of Medicaid reimbursement
generosity, which is the ratio of it to Medicare reimbursement.? This specification serves as a useful
“falsification test” for whether the preceding estimates are actually picking up the effect of the
relative reimbursement generosity of Medicaid versus private insurers. More specifically, the
relationship between Medicaid and Medicare reimbursement rates has no bearing on whether HMOs
can reduce Medicaid spending by taking advantage of low provider reimbursement rates in the
private sector. The estimate for the interaction of this variable, which we label MM_Index, with the
main mandate variable is small in magnitude and statistically insignificant. The next specification
includes interactions with both MC_Index and MM _Index, and the coefficients on the interaction

terms are consistent with the previous specifications. These findings suggest that the generosity of

28 Our primary source for this ratio is Norton and Zuckerman (2000) and these ratios are for 1998. However, the data
are missing for several states in this survey, and thus we supplement it with data from Zuckerman, Williams, and
Stockley (2009) for 2008. We scale down these later values to account for the increase in the average ratio from
1998 to 2008.
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Medicaid reimbursement relative to commercial insurers is the key source of heterogeneity. This is as
one would expect, as the relevant difference for the typical Medicaid managed care organization is
Medicaid reimbursement versus private health insurance, not relative to Medicare.

Taken together, the results in this subsection suggest that, on average, MMC contracting did
not lead to substantially lower (or higher) Medicaid spending during the 1991 through 2003 period.
However, our findings do suggest that in states with relatively generous Medicaid reimbursement,
contracting did achieve cost savings, while the opposite was true in states with less generous provider
reimbursement. These findings underscore the importance of considering a state’s unique
circumstances when considering the potential savings from shifting Medicaid recipients from fee-for-

service into managed care plans.

7. DISCUSSION

From 1991 to 2009, the fraction of Medicaid recipients enrolled in HMOs and other managed
care plans increased from 11 percent to 71 percent. These increases were largely driven by state and
local mandates that required Medicaid recipients to enroll in a managed care plan. Using panel data
for all 50 states and the District of Columbia over a thirteen-year period, the results in this paper
suggest that shifting Medicaid recipients into managed care plans did not reduce Medicaid spending
in the typical state. In fact, the OLS results for the extended 19-year period suggest that MMC
increased Medicaid spending, particularly when states contracted out to HMO plans.

However, in states with relatively generous provider reimbursement rates, our results suggest
that MMC contracting did reduce Medicaid spending below what it otherwise would have been. Our
findings suggest that the opposite was true in states with low provider reimbursement rates at the
start of our study period. The differential results for states with higher versus lower Medicaid
provider rates relative to commercial rates did not distinguish between HMO and PCCM types of

MMC. However, it is worth noting that residents of states with below-average FFS reimbursement
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rates (relative to commercial) are more than twice as likely to reside in a county with an HMO-only
mandate (53.3 percent versus 24.7 percent). In conjunction with the final set of results, this
observation may explain the OLS and IV findings that HMOs are more likely to increase state
Medicaid expenditures.

To the extent that MMC may have increased state Medicaid expenditures on average, these
increases may have been worthwhile in exchange for improved access to care or improved quality of
care. However, the mixed results of the quality/access literature cited above suggests that additional
spending did not provide states with improved health care for their Medicaid recipients.

The fraction of Medicaid recipients enrolled in MMC plans has increased only gradually in
recent years, growing from 71 percent in 2009 to 74 percent by 2011.%° However, recent survey
evidence suggests that a large number of states are planning to expand the reach of their MMC
programs in the near future. This shift is likely to focus relatively more on elderly and disabled
Medicaid recipients, who were largely exempted from the MMC mandates during the 1990s and
early 2000s. While representing just one-fourth of Medicaid recipients, this group accounts for
approximately two-thirds of Medicaid spending. Thus the share of Medicaid spending paid to
managed care plans may increase by substantially more than the share of Medicaid recipients in
MMC plans in the near future. Of course, because aged and disabled Medicaid recipients differ in
many respects from most of the Medicaid recipients directly affected by previous MMC mandates,
our findings would not necessarily translate to this group.

The Medicaid program will grow substantially under the ACA provisions enabling states to
expand eligibility to 138 percent of the federal poverty level. As of January 10, 2013, 17 states and

the District of Columbia have stated their intention to expand, 4 states are leaning towards

2 As is apparent in Table 1, the slowdown in MMC enrollment generally and Medicaid HMO enrollment
specifically started around 2000. This coincides with the timing of the beginning of a gradual decline in HMO
enrollment among the privately insured (Cooper, Simon, and Vistnes, 2006).
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participating, and others may do so as well.*® It is plausible that the vast majority of those newly
eligible for Medicaid will enroll in MMC plans.!

For all of these reasons, the reach of Medicaid managed care is likely to expand significantly
in the years ahead. How states can achieve greater success in their MMC programs with respect to
improved quality and lower Medicaid spending represents an important area for future research. For
this it would be especially fruitful to obtain individual-level longitudinal data on MMC enrollment
and Medicaid spending for a large number of states over a long time period, which would allow one
to telescope in on specific geographic areas or on particular subpopulations within these states.
Additionally, more research regarding the effect of Medicaid managed care on both the utilization
and the price of health care services could shed light on the mechanisms through which MMC can

affect program expenditures and the health outcomes of Medicaid recipients.

30 See The Advisory Board’s briefing for more information: http://www.advisory.com/Daily-
Briefing/2012/11/09/MedicaidMap/.

31 PPACA extended Medicaid to non-elderly U.S. residents with incomes at or below 133 percent of the federal
poverty line (FPL). A provision of the subsequent Health Care and Education Reconciliation Act of 2010 effectively
changed that to 138 percent of FPL.
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Data Appendix

This study utilized data on Medicaid expenditures, enrollment in Medicaid and in Medicaid managed
care programs, and Medicaid demographic information from the Centers for Medicare and Medicaid
Services (CMS) and mandate data from the Urban Institute.

Expenditure Data

Medicaid expenditure data comes from the CMS-64 Reports (available here for 1997-2009:
https://www.cms.gov/MedicaidBudgetExpendSystem/02_CMS64.asp), which contain state-level
expenditures for relatively narrow service categories for each year. These service categories were
aggregated into broader categories as follows:

Hospital spending: inpatient and outpatient hospital spending, including disproportionate share
payments

Physician: physician services, clinic services, labs and radiology, and other practitioners
Long-term care: hospice, intermediate care facilities, and nursing care facilities
Prescription drugs: prescription drug payments, net of manufacturer rebates

Home Health: home and community based services and home health services

Other providers: all other provider services, such as federally-qualified health centers and family
planning services — excluding dental services or emergency services for undocumented immigrants

Managed care: payments to physicians for primary care case management programs; capitated
payments to managed care organizations, prepaid health plans, all-inclusive elderly plans; and other
Medicaid health insurance payments

Other expenditures: all other services such as administrative costs and premium and coinsurance
payments on behalf of enrollees who are dually eligible for Medicare and Medicaid

Total expenditures include the sum total of all Medicaid expenditures, with the exception of dental
expenditures and emergency services for undocumented immigrants; SCHIP expenditures are
included in all of the above categories as applicable once the program began in 1998.

Medicaid Enrollment and Demographic Data

Both overall Medicaid and Medicaid managed care enrollment data as of June 30 come from the
Medicaid Managed Care Enrollment Reports for the years 1991-2009 (The 2009 report is available
here: http://www.cms.gov/medicaiddatasourcesgeninfo/04_mdmancrenrlirep.asp). Overall MMC
enrollment comes from the unduplicated total managed care enrollment figure. Before 1996, the
unduplicated total was not reported, so it was constructed from summed enrollment in individual
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managed care plans, excluding prepaid health plans for carved out services such as diabetes,
substance abuse, and mental health because these often enroll individuals who are also enrolled in
comprehensive medical plans. Dental managed care plans are excluded because these are inherently
different from those offering medical services.

Before 1996, the MMC Enrollment Reports did not report June 30 Medicaid enrollment. In order to
construct MMC penetration rates with a consistent base for each state, we estimated June 30
Medicaid enrollment for 1991-1995 using fiscal year Medicaid enrollment and the state-specific ratio
between June 30 enrollment and fiscal year enrollment for 1996. Fiscal year Medicaid enroliment
came from Medicaid Statistical Information  Statistics reports (described here:
http://www.cms.gov/msis/). For the handful of cases where constructed unduplicated managed care
enrollment exceeded constructed Medicaid enrollment, the percent of Medicaid beneficiaries enrolled
in managed care was capped at 100 percent.

Medicaid demographic information on age and eligibility through blindness or disability status also
came from the MSIS data reports. In the early-1990s, these reports were filled out & entered into
CMS systems by hand, and in a two cases there were clear instances of data entry being swapped
between columns. These instances are the following:

- Arkansas: age 85+ and age unknown were swapped for 1991 and 1992
- Connecticut: Eligibility through Blind/Disabled, Adults in FDC, and Title XIX were swapped
in 1991

Mandatory Managed Care Enrollment Policies

The Urban Institute conducted surveys in 1998 and 2001 to determine what types of MMC policies
existed for the welfare population in different geographic areas and years. Their surveys
differentiated between primary care case management programs and comprehensive managed care
organization programs and between voluntary and mandatory programs of both types. Survey data
was cross-checked with other sources, such as the CMS MMC enrollment reports and case studies
where possible. The resulting data set reports the existence of these managed care policies using
binary variables for each county-year observation. The 1998 survey is described further in Garrett,
Davidoff, and Yemane, 2003, which uses survey data from 1991-1995 in conjunction with National
Health Interview Survey data from the same time period to study the effect of MMC mandates on
access and utilization.

State-level mandate variables were constructed by combining these indicator variables with county-
level population data. For example, if a state had two counties — one with 70 people and a mandatory
managed care policy, and the other with 30 people and no managed care policy — the state-level
variable, percent mandatory, would equal 70 percent because 70 percent of the state’s population
lives in a county with a mandatory managed care policy.

In order to capture additional years of data beyond the MMC expansions in the 1990s, the Medicaid
mandate variables were extended to 2003. There were few changes in MMC mandates between 1999
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and 2001, and the plan-level MMC enrollment report tables for 2002 and 2003 were used to identify
which states expanded or contracted the geographic reach of their MMC policies. For example,
Kentucky’s mandatory PCCM program began operating statewide in 2002 and Mississippi dropped
its mandatory PCCM program in 2002. Our empirical results are very similar if we restrict attention
to the 1991 to 2001 period.
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Figure 1: % of Medicaid Recipients with MMC Mandate in 5 Selected States
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Table 1: % of Medicaid Recipients in Medicaid Managed Care and with MMC Mandates

Total Medicaid % Residing in Cnty % Residing in Cnty
Enroliment in Millions % in MMC % in Risk / HMO with MMC Mandate with HMO Mandate

1991 25.3 10.6% 7.4% 5.9% 3.0%
1992 28.1 12.7% 8.6% 10.9% 3.0%
1993 30.5 15.8% 10.9% 12.9% 3.1%
1994 31.7 23.3% 14.6% 22.4% 6.8%
1995 32.3 32.9% 21.5% 35.3% 11.2%
1996 32.2 38.9% 26.5% 44.6% 17.1%
1997 30.8 47 5% 33.4% 55.3% 24.6%
1998 30.0 52.5% 39.2% 70.3% 35.4%
1999 30.9 55.0% 41.1% 75.9% 38.9%
2000 32.7 54.9% 40.7% 78.3% 42.9%
2001 35.5 56.0% 41.2% 78.7% 42.0%
2002 39.1 56.9% 42.6% 77.2% 41.9%
2003 41.8 58.4% 43.7% 77.9% 41.3%
2004 435 60.0% 46.4%

2005 445 62.2% 47.5%

2006 44,7 64.7% 50.2%

2007 44.9 63.6% 50.5%

2008 46.1 70.3% 55.9%

2009 49.5 71.2% 56.5%

Source: Enroliment in Medicaid and Medicaid managed care programs as of June 30 for each year come from Medicaid Managed Care
Enroliment Reports for the years 1991-2009. June 30 Medicaid enrollment was not reported for the years 1991-1995; it was instead
constructed using fiscal year enrollment from the Medicaid Statistical Information Statistics reports for those years and the ratio of fiscal
year enrollment to June 30 enrollment for 1996. Both reports are CMS publications. Population shares living in counties with MMC
mandates are constructed from Urban Institute mandate data and Census Bureau population data. The averages are weighted by state
Medicaid enrollment for that year.



Table 2: MMC Enrollment and MMC Mandate Variation by State for Selected Years

% Medicaid Recips in MMC % in County with MMC Mandate
State 1991 2003 2009 1991 2003
Alabama 4.1% 53.2% 66.5% 0.0% 100.0%
Alaska 0.0% 0.0% 0.0% 0.0% 0.0%
Arizona 100.0% 89.7% 89.6% 100.0% 100.0%
Arkansas 0.0% 67.1% 79.2% 0.0% 100.0%
California 10.6% 52.0% 52.2% 3.4% 86.3%
Colorado 53.7% 79.4% 95.1% 0.0% 100.0%
Connecticut 0.0% 72.7% 75.2% 0.0% 100.0%
Delaware 0.0% 71.3% 73.9% 0.0% 100.0%
District of Columbia 10.6% 66.6% 97.8% 0.0% 100.0%
Florida 17.4% 61.2% 66.0% 0.0% 100.0%
Georgia 0.0% 83.7% 92.0% 0.0% 100.0%
Hawaii 1.4% 78.8% 97.0% 0.0% 100.0%
Idaho 0.0% 64.5% 84.1% 0.0% 54.1%
lllinois 9.0% 8.7% 55.1% 0.0% 0.0%
Indiana 0.3% 71.0% 74.0% 0.0% 100.0%
lowa 22.7% 91.5% 82.9% 33.1% 93.5%
Kansas 31.1% 57.3% 86.6% 53.3% 100.0%
Kentucky 43.0% 92.3% 83.0% 97.8% 100.0%
Louisiana 0.0% 58.6% 68.7% 0.0% 66.5%
Maine 0.0% 59.3% 63.7% 0.0% 100.0%
Maryland 14.6% 68.5% 78.7% 0.0% 100.0%
Massachusetts 8.4% 62.6% 59.6% 0.0% 100.0%
Michigan 13.5% 99.4% 88.8% 0.0% 100.0%
Minnesota 17.1% 65.6% 63.1% 30.8% 86.0%
Mississippi 0.0% 0.0% 76.1% 0.0% 0.0%
Missouri 11.7% 44.7% 98.7% 12.3% 67.5%
Montana 0.0% 68.9% 66.6% 0.0% 97.8%
Nebraska 0.0% 72.1% 83.6% 0.0% 50.0%
Nevada 14.7% 45.7% 83.7% 0.0% 70.3%
New Hampshire 4.4% 14.7% 77.6% 0.0% 0.0%
New Jersey 1.0% 67.2% 74.9% 0.0% 100.0%
New Mexico 38.8% 64.5% 74.2% 0.0% 100.0%
New York 3.8% 52.5% 66.2% 0.0% 44.5%
North Carolina 7.3% 69.7% 70.2% 0.5% 100.0%
North Dakota 0.0% 66.0% 67.6% 0.0% 100.0%
Ohio 18.4% 28.8% 70.4% 5.3% 47.8%
Oklahoma 0.0% 68.0% 88.5% 0.0% 100.0%
Oregon 27.6% 77.7% 88.1% 0.0% 100.0%
Pennsylvania 13.2% 79.9% 82.1% 0.0% 100.0%
Rhode Island 0.3% 66.8% 62.1% 0.0% 100.0%
South Carolina 4.2% 8.3% 100.0% 0.0% 0.0%
South Dakota 0.0% 97.3% 79.7% 0.0% 100.0%
Tennessee 3.1% 100.0% 100.0% 0.0% 100.0%
Texas 0.0% 41.7% 64.6% 0.0% 69.7%
Utah 86.4% 86.4% 86.0% 77.5% 75.8%
Vermont 0.0% 65.4% 87.8% 0.0% 100.0%
Virginia 0.0% 45.0% 63.9% 0.0% 86.8%
Washington 3.4% 80.7% 86.0% 5.2% 81.0%
West Virginia 0.0% 51.1% 46.0% 0.0% 100.0%
Wisconsin 26.4% 47.2% 60.4% 27.0% 79.3%
Wyoming 0.0% 0.0% 0.0% 0.0% 0.0%
U.S. Average 10.6% 58.4% 71.2% 5.9% 77.9%

Source: Enroliment in Medicaid and Medicaid managed care programs as of June 30 for each year come from Medicaid
Managed Care Enroliment Reports for the years 1991-2009. June 30 Medicaid enrollment was not reported for the years
1991-1995; it was instead constructed using fiscal year enrollment from the Medicaid Statistical Information Statistics
reports for those years and the ratio of fiscal year enroliment to June 30 enrollment for 1996. Both reports are CMS
publications. Population shares living in counties with MMC mandates are constructed from Urban Institute mandate data
and Census Bureau population data.



Table 3: Composition of Medicaid Spending in 1991, 1997, 2003, and 2009

Hospital

Long-Term Care

Physician

Prescription Drugs

Home Health

Mental Health

All Other Providers

Managed Care Payments

Administration

Premiums / Coinsurance

Medicare

Total Medicaid Spending

1991

$51,632
34.6%

$47,397
31.7%

$13,129
8.8%

$8,868
5.9%

$4,396
2.9%

$4,438
3.0%

$5,931
4.0%

$4,197
2.8%

$6,079
4.1%

$0
0.0%

$3,227
2.2%

$149,293

1997

$59,446
26.7%

$59,179
26.6%

$17,705
7.9%

$13,795
6.2%

$14,607
6.6%

$9,179
4.1%

$13,425
6.0%

$21,873
9.8%

$7,669
3.4%

$0
0.0%

$6,015
2.7%

$222,893

2003

$66,446
20.3%

$67,767
20.7%

$19,946
6.1%

$32,005
9.8%

$26,808
8.2%

$9,156
2.8%

$22,668
6.9%

$54,041
16.5%

$16,395
5.0%

$4,433
1.4%

$8,109
2.5%

$327,774

2009

$82,500
21.3%

$67,140
17.3%

$24,854
6.4%

$16,467
4.2%

$39,664
10.2%

$6,675
1.7%

$29,438
7.6%

$83,430
21.5%

$19,089
4.9%

$6,553
1.7%

$12,235
3.2%

$388,047

Dollar amounts in millions of 2010 dollars, adjusted using the BLS Consumer Price Index for Urban consumers.
Source: CMS-64 Medicaid Expenditure Reports.



Table 4: State Medicaid Spending per Recipient in 1991, 2003, and 2009

State 1991 2003 2009
Alabama $4,590 $5,679 $5,753
Alaska $4,903 $11,296 $11,386
Arizona $4,423 $5,994 $7,428
Arkansas $3,805 $5,229 $5,658
California $3,192 $5,980 $6,758
Colorado $6,034 $9,646 $8,206
Connecticut $8,667 $10,665 $12,905
Delaware $6,464 $7,453 $7,389
District of Columbia $7,892 $10,717 $11,215
Florida $5,424 $6,281 $6,623
Georgia $4,969 $5,518 $6,019
Hawaii $1,995 $5,472 $5,868
ldaho $6,650 $6,604 $7,019
Illinois $3,609 $7,410 $6,045
Indiana $8,668 $7,444 $6,523
lowa $6,199 $9,904 $7,746
Kansas $6,726 $9,081 $8,884
Kentucky $5,122 $6,859 $7,365
Louisiana $4,664 $6,385 $6,635
Maine $6,638 $8,855 $9,532
Maryland $6,122 $8,438 $8,790
Massachusetts $11,666 $10,465 $10,661
Michigan $5,133 $7,592 $6,865
Minnesota $7,809 $11,141 $11,575
Mississippi $2,783 $5,014 $6,352
Missouri $5,654 $7,311 $9,205
Montana $5,872 $8,101 $11,248
Nebraska $5,800 $8,408 $8,195
Nevada $8,873 $7,959 $6,999
New Hampshire $13,452 $12,736 $11,232
New Jersey $9,311 $13,270 $11,073
New Mexico $3,080 $6,108 $8,230
New York $12,447 $13,350 $11,326
North Carolina $6,228 $8,144 $8,092
North Dakota $8,965 $10,789 $10,501
Ohio $8,718 $8,306 $7,691
Oklahoma $5,286 $5,946 $6,479
Oregon $4,845 $8,203 $8,620
Pennsylvania $5,417 $10,758 $9,663
Rhode Island $8,175 $10,361 $11,238
South Carolina $7,087 $5,012 $6,238
South Dakota $6,517 $7,193 $7,412
Tennessee $4,600 $6,146 $6,203
Texas $4,712 $7,478 $7,269
Utah $6,683 $7,461 $7,546
Vermont $5,679 $6,859 $7,799
Virginia $4,404 $7,745 $7,406
Washington $5,405 $6,000 $6,441
West Virginia $4,128 $7,768 $7,884
Wisconsin $6,311 $8,124 $6,947
Wyoming $5,270 $7,627 $8,840
U.S. Average $5,890 $7,848 $7,847

Dollar amounts in 2010 dollars. Source: CMS-64 Medicaid Expenditure Reports and Medicaid enrollment data described in
Table 2.



Table 5: OLS Results for the Impact of MMC Enroliment on State Medicaid Expenditure

1991-2009 1991-2009 1991-2009 1991-2009 1991-2003
All All no DSH no DSH noLTC noLTC no DSH/LTC no DSH/LTC All All
3 4 ®) (6) O (C)] ©) (10) @ 2
% of Medicaid Recipients in Managed Care 0.057* 0.077* 0.072* 0.101** 0.053
(0.029) (0.030) (0.040) (0.044) (0.042)
% of Medicaid Recipients in PCCM 0.025 0.045 0.040 0.072 0.018
(0.034) (0.038) (0.049) (0.058) (0.049)
% of Medicaid Recipients in Risk-based plan 0.073** 0.092*** 0.088** 0.115%*= 0.071
(0.030) (0.029) (0.040) (0.041) (0.047)
Log(Medicaid Recipients) 0.203*** 0.207**=* 0.187*** 0.191**= 0.252%** 0.256*** 0.237*** 0.240*** 0.208*** 0.207**=*
(0.043) (0.042) (0.047) (0.046) (0.046) (0.045) (0.048) (0.048) (0.058) (0.057)
% Medicaid Recipients Ages 0-14 -0.498** -0.488** -0.706*** -0.696*** -0.598** -0.588** -0.874%* -0.865*** -0.325 -0.313
(0.218) (0.208) (0.242) (0.231) (0.278) (0.269) (0.312) (0.302) (0.213) (0.203)
% Medicaid Recipients Ages 65+ 0.063 0.062 0.054 0.053 0.121 0.120 0.098 0.097 0.392 0.382
(0.639) (0.634) (0.651) (0.646) (0.809) (0.804) (0.830) (0.826) (0.739) (0.718)
% Medicaid Recipients Blind / Disabled 0.111 0.116 0.057 0.062 0.097 0.102 0.061 0.066 0.268 0.281
(0.267) (0.263) (0.277) (0.276) (0.236) (0.233) (0.318) (0.319) (0.278) (0.273)
# Observations 969 969 969 969 969 969 969 969 663 663
State FE's, Year FE's, State Trends? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Results in columns (1) and (2) summarize the results from OLS specifications in which the dependent variable is the log of total Medicaid spending for the 1991-2009 time period. The remaining columns summarize
results from similar specifications in which the dependent variable is modified; each of these specifications include the extended 1991-2009 time period. Columns (3) - (4) report results for a Medicaid spending
measure that excludes disproportionate share payments. Columns (5) - (6) report results for a Medicaid spending measure that excludes long-term care payments. The Medicaid spending measure for the final two
columns excludes both disproportionate share and long-term care payments. The final two columns repeat the specifications from the first two columns for the 1991-2003 time period. Unit of observation is the
state*year, resulting in 969 observations for the first 6 specifications with extended time periods of 1991-2009, and 663 observations for the last two specifications whose time period runs from 1991-2003. Standard
errors are clustered by state and are included in parentheses.



Table 6: The Impact of State and Local Medicaid Managed Care Mandates on MMC Enrollment

@ ) 3 4 ®) (6)
[IRe; All All All All PCCM HMO
% of State Pop in Mandatory MMC County 0.532 0.465*+* 0.469*%** 0.374*+*
(0.442) (0.049) (0.050) (0.066)
% of State Pop in Mandatory PCCM County 0.178 0.329%** 0.373%* -0.044
(0.319) (0.070) (0.044) (0.047)
% of State Pop in Mixed Mandatory County 0.112 0.412%** 0.263*** 0.149**
(0.258) (0.067) (0.056) (0.071)
% of State Pop in Mandatory HMO County 0.242 0.418*** -0.040 0.458***
(0.382) (0.093) (0.037) (0.077)
% Medicaid Recipients Ages 0-14 0.466 0.056 -0.441 -0.404 -0.017 -0.387
(0.056) (0.299) (0.356) (0.368) (0.175) (0.252)
% Medicaid Recipients Ages 65+ 0.115 -0.113 0.282 0.277 -0.041 0.317
(0.031) (.628) (0.520) (0.472) (0.212) (0.430)
% Medicaid Recipients Blind / Disabled 0.159 -0.289 0.217 0.216 0.101 0.115
(0.042) (0.455) (0.389) (0.380) (0.194) (0.380)
# Observations 663 663 663 663 663 663 663
R-squared - 0.868 0.877 0.918 0.919 0.916 0.914
Mean of Dependent Variable - (0.424) (0.424) (0.424) (0.424) (0.156) (0.268)
Std Dev of Dependent Variable - 0.320 0.320 0.320 0.320 0.214 0.303
State Fixed Effects - Yes Yes Yes Yes Yes Yes
Year Fixed Effects - Yes Yes Yes Yes Yes Yes
State-Specific Time Trends? - No No Yes Yes Yes Yes

The data listed in the first (not numbered) column provide summary statistics for the explanatory variables. Results in columns numbered (1) through (6)
summarize the results from OLS specifications of the percent of a state's Medicaid recipients in managed care plans on the percent of all state residents residing
in a county with a Medicaid managed care mandate. Two mandate variables are considered - one that requires some managed care enrollment and another that
requires HMO enrollment specifically. Unit of observation is the state*year, with years from 1991 through 2003 included and thus a total of 663 observations.
Standard errors are clustered by state and are included in parentheses.



Table 7: IV Estimates of the Effect of MMC Enrollment on the Composition of Medicaid Spending

1) 2 3) (4) ) (6)
Provider Share Managed Care Share All Other Share
% of Medicaid Recipients in Managed Care -0.125** 0.035 0.135%** -0.028 -0.011 -0.009
(.051) (.047) (.049) (.046) (.007) (.008)
% of Medicaid Recipients in HMOs -0.382%** 0.388*** -0.005
(.054) (.054) (.006)
% Medicaid Recipients Ages 0-14 0.507** 0.318* -0.492** -0.300 -0.016 -0.018
(.228) (.186) (.237) (.185) (.033) (.032)
% Medicaid Recipients Ages 65+ 0.060 0.163 -0.026 -0.131 -0.032 -0.030
(.376) (.272) (.392) (.269) (.053) (.052)
% Medicaid Recipients Blind / Disabled 0.103 0.046 -0.141 -0.083 0.031 0.030
(.118) (.152) (.125) (.141) (.050) (.050)
# Observations 663 663 663 663 663 663
Mean of Dependent Variable 0.829 0.829 0.095 0.095 0.076 0.076
Std Dev of Dependent Variable 0.149 0.149 0.142 0.142 0.023 0.023
State Fixed Effects Yes Yes Yes Yes Yes Yes
Year Fixed Effects Yes Yes Yes Yes Yes Yes
State-Specific Time Trends? Yes Yes Yes Yes Yes Yes

Results in columns numbered (1) through (6) summarize the results from IV specifications in which the dependent variables are the share of
Medicaid spending paid to health care providers (columns 1 and 2), managed care plans (columns 3 and 4), and to administration and other
sources (columns 5 and 6). The two mandate variables described in Table 5 are used as instruments for MMC enrollment. Unit of observation is
the state*year, with years from 1991 through 2003 included and thus a total of 663 observations. Standard errors are clustered by state and are
included in parentheses.



Table 8: The Impact of MMC Mandates and MMC Enrollment on State Medicaid Expenditures

% of State Pop in Mandatory MMC County

% in Mandatory MMC County * MC_Index

% in Mandatory MMC County * MM_Index

% of Medicaid Recipients in Managed Care

% of State Pop in Mandatory HMO County

% in Mandatory HMO County * MC_Index

% of Medicaid Recipients in HMOs

Log(Medicaid Recipients)

% Medicaid Recipients Ages 0-14

% Medicaid Recipients Ages 65+

% Medicaid Recipients Blind / Disabled

# Observations
State FE's, Year FE's, State Trends?

Results in columns numbered (1), (3) and (5) through (8) summarize the results from OLS specifications in which the dependent variable is the log of total Medicaid spending. Specifications (2)

(1) 2
RF \Y
-0.005
(.025)
-0.014
(.060)
0.207*** 0.206***
(.058) (.052)
-0.384* -0.392*
(.223) (.211)
0.437 0.438
(.743) (.671)
0.294 0.295
(.275) (.247)
663 663
Yes Yes

@)
RF

-0.019
(.027)

0.043
(.032)

0.203***

(.058)

-0.357*

(.206)

0.417
(712)

0.315
(.269)

663
Yes

(4)
v

-0.060
(.071)

0.108
(.070)

0.204***

(.051)

-0.340*

(.189)

0.402
(.625)

0.310
(.238)

663
Yes

()
RF

-0.012
(.025)

-0.251%
(.115)

0.174%**

(.055)

-0.411*
(.216)

0.324
(.715)

0.354
(.265)

637
Yes

(6)
RF

-0.021
(.027)

-0.251*
(.129)

0.033
(.029)

0.039
(.115)

0.169***

(.055)

-0.386*

(.200)

0.323
(.695)

0.365
(.257)

637
Yes

()
RF

-0.003
(.027)

-0.051
(.122)

0.213%*
(.062)

-0.419*
(.225)

0.359
(.762)

0.315
(.282)

650
Yes

(®)
RF

-0.005
(.026)

-0.293*
(.134)

0.103
(.149)

0.179%*
(.058)

-0.445%
(.218)

0.281
(.730)

0.374
(272)

624
Yes

and (4) represent IV estimates with this same dependent variable. Arizona and Wyoming are missing the MC_Index variable and Tennessee is missing the MM_Index variable. Thus the
number of observations in specifications (5) through (8) are somewhat lower as a result. Unit of observation is the state*year, with years from 1991 through 2003 included and thus a total of
663 observations in specifications (1) through (4) and slightly fewer in specifications (5) through (8) because of missing data for MM_Index or MC_index. Standard errors are clustered by state

and are included in parentheses.



Appendix Table 1: Medicaid Spending Shares by Basis of Eligibility

% Capitation Spending Children and Adults Aged and Disabled All Other
1999 61.5% 34.4% 4.1%
2009 60.4% 34.6% 5.1%

% Medicaid Spending Children and Adults Aged and Disabled All Other
1999 23.9% 70.2% 5.9%
2009 31.7% 62.7% 5.7%

% Spending to MMC Children and Adults Aged and Disabled All Other
1999 37.9% 7.2% 10.1%
2009 49.5% 14.3% 23.2%

Source: Spending by type and basis of eligibility comes from the Medicaid Statistical Information System
(MSIS), which can be accessed here: http://msis.cms.hhs.gov/.




Appendix Table 2: IV Estimates of the Effect of MMC Enrollment on the Composition of Medicaid Spending

(1a) (2a) (3a) (4a) (5a) (6a)
Hospital Physician LTC RX Home Health Other Providers
% of Medicaid Recipients in Managed Care -0.089** -0.022 -0.009 -0.011 -0.016 0.019
(.036) (.016) (.020) (.012) (.010) (.019)
# Observations 663 663 663 663 663 663
Mean of Dependent Variable 0.245 0.088 0.264 0.071 0.072 0.088
Std Dev of Dependent Variable 0.106 0.048 0.088 0.028 0.047 0.053
State FE's, Year FE's, State Trends? Yes Yes Yes Yes Yes Yes
Demographic Controls? Yes Yes Yes Yes Yes Yes
(1b) (2b) (3b) (4b) (5b) (6b)
Hospital Physician LTC RX Home Health Other Providers
% of Medicaid Recipients in Managed Care -0.018 0.016 0.005 0.010 -0.004 0.022
(.034) (.018) (.025) (.008) (.012) (.022)
% of Medicaid Recipients in HMOs -0.170%** -0.091*** -0.033 -0.050%** -0.028** -0.008
(.039) (.024) (.023) (.012) (.012) (.019)
# Observations 663 663 663 663 663 663
Mean of Dependent Variable 0.245 0.088 0.264 0.071 0.072 0.088
Std Dev of Dependent Variable 0.106 0.048 0.088 0.028 0.047 0.053
State FE's, Year FE's, State Trends? Yes Yes Yes Yes Yes Yes
Demographic Controls? Yes Yes Yes Yes Yes Yes

Results in columns numbered (1a) through (6a) and (1b) through (6b) summarize the results from IV specifications in which the dependent variables are the
share of Medicaid spending paid to six different types of health care providers. Specifications 3, 4, and 6 from Table 5 represent the first stage specifications
for these IV estimates. Unit of observation is the state*year, with years from 1991 through 2003 included and thus a total of 663 observations. Standard errors
are clustered by state and are included in parentheses.
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