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Abstract
Identifying policies that will cut or constrain US health care spending and spending growth
dominates reform efforts, yet little is known about whether the drivers of spending levels and of
spending growth are the same. Policies that produce a one-time reduction in the level of spending,
for example by making hospitals more efficient, may do little to reduce subsequent annual
spending growth. To identify factors causing health care spending to grow the fastest, we focused
on three conditions in the Medicare population: heart attacks, congestive heart failure, and hip
fractures. We found that spending on postacute care—long-term hospital care, rehabilitation care,
and skilled nursing facility care—was the fastest growing major spending category and accounted
for a large portion of spending growth in 1994–2009. During that period average spending for
postacute care doubled for patients with hip fractures, more than doubled for those with congestive
heart failure, and more than tripled for those with heart attacks. We conclude that policies aimed at
controlling acute care spending, such as bundled payments for short-term hospital spending and
physician services, are likely to be more effective if they include postacute care, as is currently
being tested under Medicare’s Bundled Payment for Care Improvement Initiative.

The United States is an outlier among developed countries for its high level of spending on
health care and its high rate of annual health care spending growth.1 The Congressional
Budget Office, economists, and health policy experts have extensively documented the
negative fiscal implications of continued high rates of health care spending growth.2 But
what is not well known is whether the drivers of spending growth are the same as the drivers
of the level of spending. This is a key issue because policies that produce a one-time
reduction in the level of spending—for example, by making hospitals more efficient—may
do little to reduce spending growth.

Another way of making this point is to note that if per capita US health care spending is
$8,000 annually and grows at 5 percent per year, spending will double to $16,000 in
fourteen years. Even if annual per capita spending could be reduced to $6,400—a reduction
of 20 percent—without harming patients, a 5 percent growth rate would mean that per capita
spending would still exceed $12,500 in fourteen years.

The goal of this article is to identify the areas where expenditures on health care are growing
fastest and to discuss the implications for payment policy. We focused on three conditions:
heart attacks (acute myocardial infarctions), congestive heart failure, and hip fractures.
These conditions are among the most expensive conditions for which Medicare patients are
treated, collectively accounting for approximately 12 percent of Medicare’s total yearly
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expenditures.3 Heart attacks are also one of the most studied conditions and have been the
focus of many of the seminal papers on the productivity of medical spending.4–6

Spending trends for these three conditions may not be representative of all health care
spending trends. However, heart attacks, congestive heart failure, and hip fractures may be
useful proxies for acute conditions, chronic conditions, and acute conditions requiring
rehabilitation, respectively.

In addition, nearly every patient with one or more of the three conditions is diagnosed and
treated, so a well-defined cohort of patients can be identified by using the presence of an
initial hospital admission for the condition, also known as an “index event.” Finally, each of
the three conditions has a high mortality rate, which allowed us to explore the productivity
of medical spending by using the reduction in mortality as a measure of output.

We documented annual spending for each condition, paying particular attention to the types
of care responsible for the greatest share of spending growth. We hypothesized that cost
growth was concentrated in areas where analyses of cost-effectiveness and comparative
effectiveness were rare or difficult and where fee-for-service reimbursement encouraged the
use of procedures with unproven effectiveness.

Having few incentives to keep costs low, as is the case with fee-for-service reimbursement,
promotes the development of new therapies or treatments that may be marginally beneficial
but are not cost-effective.7 Many postacute services—which we defined as services provided
in long-term hospital care, rehabilitation care, or care offered in a skilled nursing facility—
fall into this category, where marginal benefit drives innovation but not cost-effectiveness.

Finally, our work is directly relevant to the design of bundled payments. Although existing
studies have shown that bundled payments may be able to reduce the level of spending,8,9 it
is not known whether bundled payments can affect the trend in spending growth. It is also
not known whether the optimal bundle would include payments for hospital, physician, and
outpatient care during the acute phase of treatment, or whether it should be broader and also
include postacute care after the initial hospitalization. These questions are currently being
examined in the context of Medicare’s Bundled Payments for Care Improvement Initiative,
an experiment in which some 500 providers across the country are now participating. We
believe that the answers to these questions will depend, in part, on where spending growth
has occurred.

Study Data And Methods
Data

We used the 5 percent sample of the Medicare Provider Analysis and Review files from the
period 1992–2010 to identify people who suffered a heart attack, congestive heart failure, or
hip fracture according to their principal International Classification of Diseases, Ninth
Revision, Clinical Modification (ICD-9-CM), diagnostic codes. The heart attack cohort was
defined by the codes 410.X1, 410.X0, 410, and 410.X;10 the congestive heart failure cohort
by the codes 428.X and 428.XX;11 and the hip fracture cohort by the codes 820.XX and
820.X.12

Enrollment and demographic information were extracted from the 5 percent denominator
and beneficiary summary file. The cohorts comprised beneficiaries ages sixty-six and older
in the contiguous forty-eight states who were continuously enrolled until death in traditional
fee-for-service Medicare for twelve months before the identifying claim date and for 1 + X
months afterward, where X was the number of months needed to calculate relevant cost and
mortality statistics. For example, 30-day costs and mortality required a fourteen-month (12 +
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1 + 1) window of continuous enrollment, and 365-day costs required a twenty-five-month
window (12 + 1 + 12). We required that beneficiaries had been enrolled for twelve months
before the identifying claim date so that we could calculate comorbidity profiles for each
patient. The extra month was required because enrollment information was available only on
a monthly basis.

Cohort members with an initial admission after September 2010 were dropped from the
sample to avoid claims that had not been properly adjudicated. We required at least one year
to elapse before a new index event was identified, although patients in one disease cohort,
such as the heart attack cohort, might simultaneously have been in another cohort, such as
the congestive heart failure cohort. Allowing one year to elapse meant that we could identify
separate episodes of care and avoid double counting costs for very sick patients who had
multiple events in a one-year period.

For 365-day cost and mortality measures for all years in our sample, we obtained a sample
size of 189,056 patients for the heart attack cohort, 313,362 for the congestive heart failure
cohort, and 164,626 for the hip fracture cohort after applying the restrictions above to each
cohort. Yearly sample sizes for these cohorts, as well as for the cohorts used to calculate
thirty-day costs, are available in online Appendix Exhibit 1.13

Expenditures and procedure-specific information were obtained from the 5 percent Medicare
Provider Analysis and Review, Outpatient, and Carrier files (for physician care). Each
patient’s comorbidity profile was constructed using a one-year look back at Medicare
Provider Analysis and Review claims from the date of admission for the index event,
excluding comorbidities from the index hospitalization.

ICD-9-CM diagnostic codes were mapped into the 189 Hierarchical Condition Categories
developed for the Centers for Medicare and Medicaid Services, as described by Gregory
Pope and colleagues.14 These categories were aggregated into seventeen groups developed
by Harlan Krumholz and coauthors.15

Analyses
To obtain risk-adjusted measures of spending and mortality, we estimated linear regression
models controlling for age (measured in five-year increments), race, sex, Hierarchical
Condition Categories comorbidity groups and interaction terms for all demographic
variables. This method adjusted for the increase in prevalence of disease and comorbidities
over time, but it was susceptible to overadjusting for these factors if diagnosis creep—that
is, when providers use disease codes that allow them to bill for more lucrative diagnoses—
was becoming more prevalent over time.16,17

As a sensitivity analysis, we reestimated our models adjusting only for age, race, and sex.
All reimbursement amounts reported were calculated in real 2011 dollars using the urban
Consumer Price Index from the Department of Labor.18

Limitations
Our study was not without limitations. One limitation was that we did not differentiate
between spending incurred to treat the condition that triggered an index hospitalization and
unrelated medical costs. By casting a wide net, our estimates of costs per disease episode
were able to incorporate all spending that resulted from complications and readmissions to
care. However, we also included other expenditures that may have had little connection to a
given index hospitalization.
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As a consequence, we could not identify which portion of cost increases was illness-specific
and which portion was attributable to other unrelated conditions. To shed light on this issue,
we examined trends in spending growth both with and without adjustment for Hierarchical
Condition Categories. This analysis reassured us that illness adjustment did not alter our
findings.

Data limitations also restricted the scope of conclusions we could draw. Mortality was the
most readily available statistic and is one of the most accurate measures of patient health
outcomes. However, relying only on short-term mortality data was inherently imperfect
because it excluded other important outcomes that may not be related to mortality, such as
the patient’s functional status and quality of life, and the care-giver burden.

In addition we excluded payments made for durable medical equipment, hospice care, home
health care, and Part D Medicare claims for prescription drugs. This exclusion prevented us
from providing a full picture of all spending under Medicare, although we believe that
including these categories would not alter our findings about the increasing costs of
postacute care.

Study Results
In the period 1994–2009 average real risk-unadjusted health expenditures during the year
following a heart attack, congestive heart failure, or hip fracture increased. For heart attack,
expenditures increased 27 percent, from $39,300 to $49,900. For congestive heart failure,
the increase was 43 percent, from $33,700 to $48,200; and for hip fracture, it was 39
percent, from $41,000 to $56,800. The risk-adjusted increases were $10,500, $12,600, and
$14,400, respectively (Exhibits 1–4).

Although spending grew for all major categories of care, it grew fastest for postacute
services. As Exhibit 4 shows, average risk-adjusted spending on acute hospital care in the
year following the index hospitalization was the category of spending that grew the slowest
between 1994 and 2009 for all three conditions. In contrast, average spending for postacute
care doubled for hip fracture patients, more than doubled for congestive heart failure
patients, and more than tripled for heart attack patients during the same period.

For care between 30 and 365 days after an initial hospitalization, postacute spending growth
was the main driver of increases in spending for the study period (results not shown). During
this period postacute spending comprised 47 percent, 39 percent, and73 percent of the
growth in expenditures for heart attack, congestive heart failure, and hip fracture,
respectively.

In contrast, acute care contributed only 11 percent, 28 percent, and 7 percent of cost growth
for these conditions during this period. See Appendix Exhibit 2 for cost growth during three
periods lasting up to a year following an index event.13

To explore whether these increases in spending were associated with improvements in
outcomes, we examined changes in mortality. Consistent with other studies on heart attack19

and congestive heart failure,20 we found that risk-adjusted mortality fell between 1993 and
2009. For patients with heart attacks during the study period, the thirty-day risk-adjusted
mortality rate declined from 19.1 percent to 10.2 percent—a 47 percent reduction—and for
patients with congestive heart failure, the rate fell from 10.6 percent to 7.4 percent—a31
percent reduction (see Appendix Exhibits 3–5).13

For patients with hip fractures, the thirty-day risk-adjusted mortality rate rose from 6.3
percent to 6.4 percent—a 1 percent increase during the study period. Mortality rates changed
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in two phases: Between 1994 and 2007 mortality gradually rose to a peak of 7.7 percent in
2002 before falling again. Our finding that mortality rates for hip fracture patients were
subject to only small changes was consistent with a study of hip fracture mortality in the
Medicare population, which showed that mortality decreased from 1986 through 1995 but
stayed fairly constant after 1995.12

For patients with heart attacks and those with congestive heart failure, short-term survival
gains persisted through one year after the index event. For patients with heart attacks, risk-
adjusted 365-day mortality fell to 23.8 percent from 33.0 percent. The vast majority of this
decline occurred in the first 30 days, with only small changes in the mortality rates between
30 and 365 days. For patients with congestive heart failure, risk-adjusted 365-day mortality
fell to 31.7 percent from 36.9 percent, and risk-adjusted mortality between 30 and 365 days
also fell between 1994 and 2009. Improvements in short-term survival were thus retained
through the first year after the index event for patients with heart attacks and were improved
on for patients with congestive heart failure.

For patients with hip fractures trends in 365-day mortality and 30-day mortality followed
similar patterns. Risk-adjusted 365-day mortality for these patients rose from 23.2 percent in
1994 to a peak of 27.4 percent in 2002 and then declined to 23.8 percent in 2009. The peak
in mortality rates during the interim years of the sample is partly a result of increased
mortality between 30 and 365 days for patients with hip fractures during this period.

One concern with risk adjustment is that there is a general trend toward more thorough
documentation of comorbidities on Medicare claims forms over time, which may make the
study population appear to be getting sicker although it is not.21 To ensure that our risk-
adjusted trends were not being driven by trends in coding practice, we calculated the same
mortality trends while risk-adjusting only for age, race, and sex, and interaction terms
between these variables.

During the study period, 365-day mortality rates adjusted only for age, race, and sex
declined to 28.0 percent from 33.3 percent for patients with heart attacks—a 16 percent
reduction. For patients with congestive heart failure the mortality rate declined to 36.4
percent from 37.4 percent—a 2.7 percent reduction. And for patients with hip fractures the
mortality rate rose to 26.6 percent from 23.6 percent—a 12.7 percent increase.

Excluding comorbidities in the risk-adjustment formulas thus resulted in a much smaller
drop in one-year risk-adjusted mortality, which implies that our original results were
partially driven by increases in the reported disease burden. This may indicate that risk-
adjustment was biased by increases in the coding of disease. However, it could also indicate
that more recent cohorts were actually sicker, reflecting the increase in diabetes and obesity
in the population.

Nevertheless, it was reassuring that the overall trends in mortality, and the relative mortality
reductions for each cohort, were similar whether we fully adjusted for risk or adjusted only
for age, race, and sex and their interactions.

Discussion
Since the introduction of the hospital inpatient prospective payment system in 1983, the
Centers for Medicare and Medicaid Services has introduced independent prospective
payment systems for all major care settings. Prospective payment systems have been
successful in controlling growth in acute care costs. Between 1994 and 2009 Medicare’s
expenditures for acute care increased by 13.3 percent, 21.9 percent, and 12.6 percent for
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patients with heart attacks, congestive heart failure, and hip fractures, respectively (Exhibit
4).

However, Medicare’s prospective payment systems failed to control growth in spending in
postacute care settings such as skilled nursing facilities. Between 1994 and 2009 Medicare’s
spending on postacute care increased by 250.4 percent, 164.2 percent, and 99.9 percent for
patients with heart attacks, congestive heart failure, and hip fractures, respectively (Exhibit
4).

The median length-of-stay at inpatient facilities for patients with hip fractures and heart
attacks decreased during the study period. However, other studies have shown that the
number of patients who were transferred to a skilled nursing facility following treatment
increased substantially over a similar period.12,19 Spending at postacute care facilities
accounted for the largest fraction of one-year spending growth for patients in both cohorts.
For patients with congestive heart failure, spending at post-acute care facilities accounted for
the second largest fraction, just slightly behind that for acute care (Exhibit 4). Spending at
skilled nursing facilities represented the largest portion of both the level and the growth rate
of spending at postacute care facilities.

Increased spending on postacute care can be both valuable to patients and economical,
particularly if expensive hospital care is replaced by less expensive postacute care.
However, determining how much postacute care is appropriate is a hard policy question,
because this spending is unlikely to have been validated by cost-effectiveness or
comparative effectiveness analysis.22

There is no clear consensus on the amount and intensity of postacute care that is appropriate
for a particular condition. Thus, the quantity and intensity of follow-up care is up to the
discretion of health care providers in consultation with their patients. In a fragmented fee-
for-service system, well-meaning doctors have an incentive to overprescribe postacute care
—as measured, for example, by the length-of-stay in skilled nursing facilities—because
there are few side effects of this additional care, even if the potential benefits of increased
care are small.1

We were surprised to find that periods that had the greatest spending growth showed little
improvement in terms of reductions in mortality—a finding that mirrors results in the
literature on geographic variations of expenditures.16,17 Of the three conditions in our study,
the most dramatic gains in terms of reduced mortality were for patients with heart attacks,
even though they had the smallest increases in cost growth in both absolute and percentage
terms over the study period.

In contrast, despite having the smallest reduction in mortality rates, patients with hip
fractures had average expenditures that rose more than the average expenditures for either of
the other two conditions in absolute terms. Moreover, most of the one-year survival gains
for patients with heart attacks and those with congestive heart failure were made in the first
thirty days after initial hospitalization, despite large increases in spending in the postacute
period.

In other words, consistent with other research,1,23,24 our study found that spending growth
and mortality improvement between 1994 and 2009 were far from automatically correlated
and that the determinants of spending growth for long-term care may be very different from
the determinants of mortality reductions.

Nevertheless, the increased reliance on post-acute care suggests that the current fragmented
approach to controlling spending in Medicare through separate prospective payment systems
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is becoming less effective over time. Other studies have shown that bundling payments
across all providers helps reduce unnecessary payments resulting from the excessive use of
discretionary procedures, postacute care, and hospital readmissions.8,9,25,26

Because spending growth was concentrated in postacute facilities for the three conditions in
our study, large bundles that included all patient care would probably be more effective at
controlling costs over time than an approach that dealt only with inpatient care. Between
1994 and 2009 the portion of Medicare’s 365-day spending that went to postacute care
increased from 4 percent to 11 percent for patients with heart attacks, from 8 percent to 16
percent for those with congestive heart failure, and from 24 percent to 36 percent for those
with hip fractures.

Including this growing portion of spending in payment bundles would discourage providers
from delivering services of dubious benefit. It would also reward providers who delivered
services at the lowest cost rather than those who have the highest reimbursement rate for a
given procedure.

Moreover, including spending for postacute care in payment bundles does not necessarily
imply standardization of use, because if post-acute care is a substitute for some forms of
acute care, hospitals may differ in the portions of acute and postacute services they provide
to patients. The optimal bundling policy may also differ across conditions, because spending
on post-acute care for chronic conditions such as congestive heart failure is very different
from spending on such care for acute conditions, including heart attacks.

For example, a bundled payment is normally paid in full to a primary provider, which is
responsible for determining what care the patient received and dividing the fee among the
providers. It makes sense for an episode of care triggered by a heart attack to be coordinated
by an acute care provider, because acute spending accounts for more than 60 percent of the
total costs for heart attack patients. However, a post-acute care provider may be better able
to coordinate care for a patient suffering from a hip fracture. Also, a one-size-fits-all
bundled payment approach would not be the most appropriate one in cases where some
outlier patients have a much higher disease burden than others with the same condition.

Although our analysis focused on the experience of the Medicare program, it is also relevant
to other types of medical spending. Health care utilization for patients with Medicare is
correlated with utilization for patients who have commercial insurance,27 and both
Medicare’s reimbursements and its coverage decisions are widely believed to affect the
practice of medicine in all populations.28

There is also evidence that payment reform initiatives, such as the hospital inpatient
prospective payment system introduced by Medicare in 1983, have been rapidly adopted by
private plans. Thus, although Medicare is of great interest in its own right because of its role
in affecting the long-term fiscal health of the United States, it is also possible that policies
that reduce the level of spending growth in Medicare may have spillover effects for the non-
Medicare population.

Conclusion
Although the majority of Medicare spending in 2009 for patients with heart attacks,
congestive heart failure, and hip fractures occurred in acute care hospitals, the majority of
spending growth since 1994 occurred in other settings, particularly in long-term postacute
care. Given that postacute care is less suited to evaluation by clinical trials, and given that
fee-for-service reimbursement has few incentives to promote cost-effectiveness when

Chandra et al. Page 7

Health Aff (Millwood). Author manuscript; available in PMC 2013 June 07.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



benefits to care are uncertain, we expect that cost savings could be achieved by bundling
payments.

It remains to be seen whether separate bundling schemes for acute and postacute care would
perform better than large bundles that included both. However, we expect that the latter
would produce greater efficiency gains by aligning the incentives of providers and by
allowing them flexibility to choose whether patients received care at acute or postacute care
facilities.

The Bundled Payments for Care Improvement Initiative implemented this year by the
Centers for Medicare and Medicaid Services should be able to provide estimates of the
extent of cost savings from bundled payments. Two of the four models under this initiative
include postacute care. Outside of this experiment, under current policies it is likely that
postacute spending will continue on its existing growth trajectory because of the lack of
incentives for cost-saving innovations. By rewarding hospitals that drive down costs,
payment bundling might also succeed in reducing the growth rate of spending at postacute
care facilities over time.
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Exhibit 1.
Medicare Cost Per Heart Attack Episode At 30 And 365 Days, By Type Of Care, 1994–
2010
SOURCE Authors’ analysis of Medicare claims data, 1993–2010. NOTES The shorter bars
indicate 30-day costs, and the longer bars 365-day costs. Costs were risk-adjusted for age,
race, sex, and Hierarchical Condition Categories aggregated into seventeen comorbidity
groups.
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Exhibit 2.
Medicare Cost Per Congestive Heart Failure Episode At 30 And 365 Days, By Type Of
Care, 1994–2010
SOURCE Authors’ analysis of Medicare claims data, 1993–2010. NOTES The shorter bars
indicate 30-day costs, and the longer bars 365-day costs. Costs were risk-adjusted for age,
race, sex, and Hierarchical Condition Categories aggregated into seventeen comorbidity
groups.
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Exhibit 3.
Medicare Cost Per Hip Fracture Episode At 30 And 365 Days, By Type Of Care, 1994–2010
SOURCE Authors’ analysis of Medicare claims data, 1993–2010. NOTES The shorter bars
indicate 30-day costs, and the longer bars 365-day costs. Costs were risk-adjusted for age,
race, sex, and Hierarchical Condition Categories aggregated into seventeen comorbidity
groups.
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