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Objective: Descriptive analysis comparing changes
in hospital inpatient readmissions to emergency
department visits and observation stays that
occurred within 30 days of an inpatient stay.
Population: Medicare fee-for-service (FFS)
beneficiaries that had at least one acute hospital
inpatient stay.
Data Source: Using 100 percent of claims in
the Chronic Condition Data Warehouse, we
compare growth in annual readmission stays to
post-hospitalization emergency department visits
and observation stays that were not accompanied
by an inpatient stay. Comparisons are performed
at the national level and within the Dartmouth
Hospital Referral Regions (HRRs)
Results: In calendar year 2012, the national,
all-cause, 30-day hospital readmission rate among
Medicare FFS beneficiaries was 18.5 percent,
a significant decline from 19 percent in 2011,
which was also the average rate over the previous
five years. The number of index admission stays
per-1,000 Medicare beneficiaries declined by
4.3 percent, from 283.4 in 2011 to 271.3 in 2012.

Gerhardt, G., Yemane, A., Apostle, K., et al.

On a per-1,000 beneficiary basis, the number
of readmission stays declined by 6.8 percent,
from 53.8 in 2011 to 50.1 in 2012. On the same
per-beneficiary basis, the rate of outpatient visits to
an emergency department occurring within 30 days
of an index hospitalization remained similar at 23.5
in 2011 and 23.4 in 2012. Per-1,000 beneficiaries,
the number of observation stays within 30 days of
an index hospitalization increased by 0.3 percent,
from 3.4 in 2011 to 3.7 in 2012.
Discussion: The reasons behind the decline in
the Medicare readmission rate in 2012 are not
yet clear. When looking at utilization changes
in absolute terms, our findings suggest that the
reduction in the nation-wide readmission rate
observed in 2012 was not primarily the result
of increases in either post-index ED visits or
post-index observation stays.
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Returning to the hospital shortly after an inpatient
stay can be a traumatic experience for patients.
Hospital readmissions can also be viewed as an
indication of poor quality care and have been
estimated to cost Medicare billions of dollars in
potentially avoidable spending (Jencks, Williams,
& Coleman, 2009). Reducing readmissions
has become a high priority for policy makers,
providers, the Centers for Medicare & Medicaid
Services (CMS), and other payers. CMS is in
the process of implementing several initiatives
intended to better measure hospital readmissions,
improve transitions of care once patients leave
the hospital and post-hospitalization care, and
ultimately reduce the number of readmissions that
follow shortly after an inpatient stay (Kocher &
Adashi, 2011; Brock et al, 2013). These initiatives
include public reporting mechanisms like Hospital
Compare, community-based care improvement
public-private partnerships like the Partnership
for Patients, and payment reform like the Hospital
Readmission Reduction Program (HRRP) and
establishment of accountable care organizations.
We previously published data showing that
the 30-day, all-condition readmission rate for
Medicare fee-for-service (FFS) beneficiaries was
significantly lower in 2012 compared to rates
observed during the previous five years (P< .0001),
dropping from an average of 19 percent over the
2007–2011 period to 18.5 percent in calendar year
2012 (Gerhardt et al., 2013).1 The cause of this
decline is not yet clear, but some have speculated
that reduced inpatient readmission rates in 2012
were the result of hospitals changing the way
1

 his reflects a revision to our previous report, which showed the
T
2012 readmission rate as 18.4 percent. The change is due to the
inclusion of more complete claims data for 2012.
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they treat patients who return to the hospital
after an admission (Carlson, 2013). This theory
holds that the reduction in inpatient readmission
rates observed in 2012 may be less the result of
improvements in care quality and more the result
of hospitals systematically substituting outpatient
emergency department (ED) and/or observation
stays for inpatient readmission stays. In other
words, beneficiaries may be returning to hospitals
just as often as they did before, but they are being
classified differently.
Several studies have examined the relationship
between inpatient readmission stays and other
types of hospital care. Rising and colleagues found
that nearly one-quarter of inpatient discharges
were followed within 30 days by a visit to the ED,
and argued that including these types of visits in
a measure of re-hospitalization would enhance
opportunities to improve post-hospitalization
care (Rising, White, Fernandez, & Boutwell,
2013). In looking for opportunities to improve
post-discharge care, a study published by the
Dartmouth Atlas Project found large variation
in the percentage of patients that had an ED visit
within 30 days of an inpatient hospitalization at
both the regional and hospital levels (Goodman,
Fisher, & Chang, 2011).
Others have looked at the relationship between
inpatient hospitalizations and both ED visits and
outpatient observation stays and recommended the
development of a composite measure of unplanned
care that would include post-hospitalization
ED visits, observation stays, and inpatient
readmissions (Baier et al., 2013). Some studies
have argued that focusing incentives on reducing
inpatient readmission stays might obscure efforts
by hospitals to substitute observation stays, ED
services, and other types of hospital outpatient care
for some inpatient care, and could result in lower
quality care and poorer outcomes (Feng, Wright, &
Mor, 2012; Naylor et al., 2012).
Gerhardt, G., Yemane, A., Apostle, K., et al.
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There are many reasons why hospital
utilization trends may have changed over the
study period, including initiation of the Hospital
Readmission Reduction Program, which took
effect in October 2011, policy changes such as the
switch to Medicare Severity Diagnosis Related
Groups (MS-DRGs) that started in October
2007, and increased use of Recovery Audit
Contractors. Our analysis focused on evaluating
whether outpatient services may have substituted
for inpatient readmission stays by comparing
utilization trends, rather than identifying and
evaluating the possible impact of all changes
on utilization, which is beyond the scope of
this paper.

Data and Methods
We present data using claims from the Chronic
Conditions Data Warehouse, which has 100
percent of Medicare claims for beneficiaries who
are enrolled in the FFS program (CCW, 2013). We
used claims from 2007 through 2012. The study
population includes all Medicare beneficiaries
enrolled in Part A, including those under the age of
65, who were not enrolled in Medicare Advantage
for any part of the year. All per-beneficiary results
were calculated by dividing the number of stays
or visits by the mean monthly enrollment for the
study population over a given calendar year. We
included claims from all acute care hospitals paid
under the inpatient prospective payment system
and critical access hospitals, but excluded other
types of inpatient facilities such as rehabilitation
and psychiatric hospitals.
Inpatient hospital stays that started within 30
days of discharge following an index admission were
classified as readmission stays.2 For our analysis,

2

An index admission is an inpatient hospital stay, excluding stays
where the patient died.
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the readmission rate equals the number of stays
classified as inpatient readmission stays divided by
the number of index admissions in a given calendar
year. Readmission stays were also treated as index
admissions if the beneficiary did not die during that
stay. We did not count inpatient stays where the
beneficiary died while in the hospital as an index
admission, but such stays could be counted as a
readmission stay. We treated same-day transfers as
part of a single stay and started the 30-day period at
the end of the combined stay.
For this study, the readmission rate
encompasses all clinical diagnoses and includes
all beneficiaries regardless of whether their
readmission stay was to the same hospital or a
different hospital than the one where they were
first discharged. Instances where a patient was
discharged “against medical advice” were included
as index admissions. The results also include
readmission stays that might have been planned
in advance or may be considered unavoidable.
Emergency department visits were determined
by claims that contained emergency room revenue
center codes 0450–0459 as well those with
emergency room professional fee code 0981. In
order to identify ED visits that may have been
substituted for inpatient readmission stays, we
classified outpatient ED visits that were provided
within 30 days of an earlier index admission, that
did not otherwise have a readmission stay within
that 30-day period, as post-index ED visits.
Observation care is a type of outpatient service
that is defined by Medicare as “a well-defined set
of specific, clinically appropriate services, which
include ongoing short-term treatment, assessment,
and reassessment that are furnished while a decision
is being made regarding whether patients will
require further treatment as hospital inpatients or
if they are able to be discharged from the hospital.”
For this study, observation stays include outpatient
claims that have a revenue center code of G0378
Gerhardt, G., Yemane, A., Apostle, K., et al.
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(observation hours) or G0379 (direct admission
to observation), at least eight hours of observation
care, and did not have an inpatient admission.3 Our
count of observation stays includes claims where
the beneficiary received observation services and
an outpatient procedure. Observation stays that
occurred within 30 days of an earlier inpatient
index admission that did not otherwise have a
readmission stay within that 30 day period are
classified as post-index observation stays.
If more than one ED visit or observation stay
occurred within 30 days of an index admission, only
the first occurrence was counted toward our count
of post-discharge utilization. Neither ED visits nor
observation stays were treated as index admission
stays. Although we looked at observation stays and
ED visits separately in this study, there is significant
overlap between the two services—in 2012 roughly
85 percent of claims for observation stays also had
an ED revenue code, up from 78 percent in 2007.
In addition to looking at national level data, we
stratified results by the 306 hospital referral regions
(HRRs) defined by the Dartmouth Health Atlas.

Results
Exhibit 1 summarizes how utilization of the various
hospital services described above changed from
2007 to 2012. For each type of service, the table
shows the absolute number of services furnished,
the number of services furnished per-1,000
Medicare beneficiaries, and the year-over-year
change in services per-1,000 beneficiaries, expressed
in both absolute and percent terms.
Since we are looking across several years of data,
presenting results on a per-beneficiary basis controls

Only observation stays that exceeded eight hours are included
because Medicare does not pay for stays that last for fewer than
eight hours. We also did not view shorter observation stays, where
Medicare made no payment, as a viable alternative to inpatient
readmission stays.
3
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Exhibit 1. Utilization of Hospital Services, 2007–2012 (Stays and visits in thousands)
Index admission stays
Per-1,000 beneficiaries

2007

2008

2009

2010

2011

2012

11,395

11,213

10,734

10,789

10,743

10,439

307.5

307.4

294.0

291.1

283.4

271.3

–0.1

–13.4

–2.9

–7.7

–12.1

Absolute Change

*

–4.4

–1.0

–2.6

–4.3

Inpatient readmission stays

2,142

2,132

2,054

2,057

2,038

1,928

Per-1,000 beneficiaries

58.3

58.4

56.3

55.5

53.8

50.1

Absolute Change

0.1

–2.2

–0.8

–1.7

–3.7

Percent Change

0.2

–3.7

–1.3

–3.1

–6.8

20,674

20,923

21,156

21,949

22,708

23,397

562.7

Percent Change

All ED visits
Per-1,000 beneficiaries

573.5

579.4

592.3

599.1

608.1

Absolute Change

10.8

5.9

12.8

6.9

9.0

Percent Change

1.9

1.0

2.2

1.2

1.5

816

823

829

862

889

899

22.2

22.6

22.7

23.3

23.5

23.4

Post-index ED visits
Per-1,000 beneficiaries
Absolute Change

0.4

0.1

0.6

0.2

–0.1

Percent Change

1.6

0.6

2.5

0.8

–0.4

979

1,077

1,221

1,323

1,426

1,608

26.6

29.5

33.4

35.7

37.6

41.8

Absolute Change

2.9

3.9

2.3

1.9

4.2

Percent Change

10.8

13.3

6.8

5.4

11.0

All observation stays
Per-1,000 beneficiaries

Post-index observation stays

87

96

109

118

128

142

Per-1,000 beneficiaries

2.4

2.6

3.0

3.2

3.4

3.7

Absolute Change

0.3

0.3

0.2

0.2

0.3

Percent Change

11.7

12.8

6.9

6.1

9.2

NOTE: * = More than zero, but less than –0.1.
Components may not add to totals due to rounding.
SOURCE: CMS analysis of Medicare claims data for 2007–2012.

for changes in Medicare fee-for-service enrollment.
We believe that focusing on absolute changes in
per-beneficiary utilization is the most appropriate
way to interpret the data because it provides a sense
of proportion when comparing temporal changes
among different types of service. But, we also provide
changes in percentage terms so readers can compare
trends on a relative basis, as well.
Exhibits 2 and 3 graphically illustrate how
the hospital services examined by the study have
changed over the 2007–2012 time period. Exhibit 1
shows the annual absolute change in three categories
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of post-hospitalization services examined by this
study. Exhibit 3 shows the cumulative changes in
utilization among all types of hospital services
included in our analysis, relative to their utilization
levels in 2007. The findings are explained in more
detail below.

Inpatient Stays and Readmissions
We found that inpatient hospital stays declined
over the 2007 to 2012 period. In nominal terms,
the number of index admission stays declined
from 11.4 million in 2007 to 10.4 million in 2012
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Exhibit 2. Annual Change in Post-Discharge Hospital Services Per 1,000 Beneficiaries, 2008–2012

SOURCE: CMS analysis of Medicare claims data for 2007–2012.

(a 7.8 percent reduction), and readmission stays
went from 2.1 million in 2007 to 1.9 million in 2012
(a 10 percent reduction). On a per-1,000 beneficiary
basis, index admission stays declined from 307.5
in 2007 to 271.3 in 2012, while readmission stays
dropped from 58.3 in 2007 to 50.1 in 2012. These
observations are consistent with other studies
that have shown declines in hospital inpatient
admissions (MedPAC, 2013).
From 2007 to 2011, the reduction in index
admissions was accompanied by proportionate
declines in readmission stays. As such, the ratio
of readmission stays to index admission stays
remained relatively stable over that period,
and the readmission rate held steady at around
19 percent. From 2011 to 2012, however, the
number of readmission stays fell at a somewhat
faster pace than the number of index admission
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stays. Per-1,000 beneficiaries, index admissions
declined by 4.3 percent from 283.4 to 271.3, while
readmission stays went down by 6.8 percent, from
53.8 to 50.1. As a result, the 2012 readmission
rate was 18.5 percent, which we found was a
statistically significant reduction from the 2011
rate of 19.0 percent (P< .0001).

Emergency Department Visits
There were 23.4 million total hospital ED visits
for Medicare FFS beneficiaries in 2012, and 16.0
million of them were classified as outpatient
visits (i.e., they did not lead to an inpatient
admission). Of the 16.0 million outpatient ED
visits, nearly 900,000, or just over 5 percent,
were post-index ED visits.
On a per-beneficiary basis, the annual number
of total ED visits climbed by 8 percent from
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Exhibit 3. Cumulative Change in Per-Beneficiary Utilization of Selected Hospital Services from 2007 Levels

SOURCE: CMS analysis of Medicare claims data for 2007–2012.

2007 to 2012 (562.7 per-1,000 beneficiaries to
608.1), while ED visits that were outpatient only
rose by 14 percent over the same period (364.0
per-1,000 beneficiaries to 416.0). Post-index
ED visits displayed a similar growth pattern to
total ED visits over most of the period covered
by our analysis. From 2007 to 2011, the number
of post-index ED visits per-1,000 beneficiaries
rose from 22.2 to 23.5, an increase of 6 percent.
However, between 2011 and 2012, post-index ED
visits remained relatively flat at 23.4 per-1,000
beneficiaries, a decrease of just 0.4 percent. This
comes in the presence of an 8 percent increase in
total ED visits from 2007–2012 and follows several
years of increases in post-index ED visits.

Gerhardt, G., Yemane, A., Apostle, K., et al.

We also looked at how utilization of
post-index ED visits changed at the HRR level
from 2011 to 2012 (Exhibit 4). The one-year
change in the number of post-index ED visits
per-1,000 beneficiaries ranged from a high of 6.1
to –4.9. There was a weak but positive relationship
between the absolute change in post-index ED
visits and the change in inpatient readmission stays,
meaning that post-index ED visits had a tendency
to fall (–0.05 on average) in the same HRRs
where readmission stays fell (–3.3 on average).
(These figures are the unweighted average of the
HRR-level data and they differ somewhat from the
national data shown in Exhibit 1.) Post-index ED
visits increased and readmission stays decreased
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Exhibit 4. Change in Readmission Stays and Post-Discharge ED Visits Per 1,000 Beneficiaries, by HRR, 2011–2012

SOURCE: CMS analysis of Medicare claims data for 2007–2012.

in 118 out of the 306 HRRs. Among those
118 regions, the average per-1,000 beneficiary
increase in post-index observation stays was
0.7 and the average change in readmission stays
was –3.6.

Observation Stays
Observation stays rose over the study period, going
from 26.6 stays per-1,000 beneficiaries in 2007 to
41.8 in 2012, a 57 percent increase. In 2007, we
found there were 87,000 post-index observation
stays, or 2.4 stays per-1,000 beneficiaries. In 2012,
the total number of post-index observation stays
had increased to 142,000, or 3.7 stays per-1,000
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beneficiaries. The per beneficiary growth in
post-index observation stays of 56 percent largely
mirrored the overall increase in observation stays
over the 2007 to 2012 period. Just looking at the
change between 2011 and 2012, total observation
stays grew by 11 percent (37.6 per-1,000 beneficiaries
to 41.8), while post-index observation stays grew
by 9.2 percent (3.4 per-1,000 beneficiaries to 3.7).
The 2012 growth in post-index observation stays
is largely in line with previous growth for those
stays, which averaged just over 9 percent over the
2007–2011 period.
At the HRR level, the 2011 to 2012 change
in post-index observation stays per-1,000
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Exhibit 5. Change in Readmission Stays and Post-Index Observation Stays Per-1,000 Beneficiaires, by HRR,
2011–2012

SOURCE: CMS analysis of Medicare claims data for 2007–2012.

beneficiaries ranged from a high of 2.4 to a low
of –2.3 (Exhibit 5). The changes in readmission
stays and post-index observation stays were
inversely related, meaning that post-index
observation stays had a tendency to rise in HRRs
where readmission stays fell, but the average
change in readmissions (–3.3) was much larger
than the average increase in observation stays
(0.2). (These figures are the unweighted average
of the HRR-level data and they differ somewhat
from the national data shown in Exhibit 1.) In
the 200 HRRs that saw an increase in post-index
observation stays and a decrease in readmission
stays, the average increase in observation stays
was 0.5 while the average decrease in readmission
stays was –4.2.
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Discussion
The decline in hospital readmission rates observed
in 2012 may indicate improvements in the quality
of care delivered to Medicare beneficiaries.
Preliminary unpublished data indicate that
readmission rates continued to decline in 2013.
A comprehensive explanation for the decline
in readmission rates is beyond the scope of this
analysis and deserves further study.
When utilization is looked at on a
per-beneficiary basis, our analysis of Medicare
claims data does not suggest that the overall
reduction in Medicare readmission rates that
occurred in 2012 was primarily the result of
greater use of outpatient ED visits or observation
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stays. We found the per-1,000 beneficiary
prevalence of outpatient ED visits occurring
within 30 days of an inpatient discharge largely
held steady at 23.5 in 2011 and 23.4 in 2012.
The prevalence of post-index observation stays
increased from 3.4 per-1,000 beneficiaries
in 2011 to 3.7 in 2012, a 9.2 percent increase
that was in line with average annual growth
of just over 9 percent for those types of stays
over the previous five years. By comparison,
the prevalence of inpatient readmission stays
declined by 6.8 percent, from 53.8 per-1,000
beneficiaries in 2011 to 50.1 in 2012.
In focusing on one possible explanation for
the decline in readmission rates—that hospitals
may have substituted post-index ED visits and/
or post-index observation stays for readmission
stays—we have presented our data in terms
of both absolute and percentage changes in
per-capita utilization.
When looking at the question in absolute terms,
our findings suggest that, at least at a national level,
the reduction in readmission rates observed in 2012
was not primarily the result of increases in either
post-index ED visits or post-index observation
stays. If there had been a widespread substitution
of readmission stays with post-hospitalization ED
or observation stays in 2012, one would expect to
see unusually large growth in utilization for those
services in that year.
Post-index ED visits and post-index
observation stays have increased over the
past several years, but the absolute growth for
these services did not increase in 2012 in ways
that would suggest they systematically offset
the decline in readmission stays. The size of
the changes for post-index ED visits and
observation stays in 2012 (–0.1 and 0.3,
respectively) were small relative to the decrease
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in readmission stays (–3.7), and largely consistent
with utilization changes over the previous five
years, whereas the decrease in readmission
stays was substantially larger than decreases in
previous years.
Comparisons of per-capita growth in
percentage terms tells a similar story for
post-index ED visits, which decreased by 0.4
percent in 2012, compared to a 6.8 percent decline
in readmission stays. Post-index observation
stays increased by 9.2 percent in 2012, which
is larger than the percentage decline in
readmission stays, but it is worth noting that
the percentages represent 14,000 additional
post-index observation stays and 110,000 fewer
readmission stays.
Although our findings do not seem to indicate
there was widespread, systemic substitution of
outpatient services for inpatient readmission
stays, this does not rule out the possibility that
individual hospitals may have reduced inpatient
readmission stays by increasing the use of
post-index ED visits and/or observation stays.
Our analysis at the HRR level suggests there could
be some localized relationship between changes
in utilization of inpatient readmission stays and
outpatient services, but in general, any offsetting
effect was relatively small. Exhibit 6 provides
examples of the relationship between inpatient
readmission stays and other post-index hospital
services, using the 10 HRRs with the largest
percentage point reductions in readmission
rates from 2011 to 2012 and the 10 HRRs with
the largest increases. The behavior of individual
hospitals deserves more study with respect to the
possible substitution of outpatient services for
inpatient readmission stays, especially in cases
where an inpatient stay may be more clinically
appropriate.
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Exhibit 6. HRRs with Largest Changes in Readmission Rates in 2012
Change in Stays or Visits Per-1,000 Beneficiaries from 2011 to 2012
Readmission
Rates
% Point
Change
2011–
2012
National

–0.5

Readmission

2012
Rate Absolute
–3.7

18.5

Percent
–6.8

Post-Index
Observation

Post-Index ED

Absolute Percent
–0.1

Absolute

Percent

Medicare
Part A Feefor-Service
Population,
2012

0.3

9.2

123,000

–0.4

HRRs with 10 Largest Reductions in Readmission Rates:
Longview, TX

–1.9

17.4

–5.3

–8.5

1.7

5.4

–0.9

–11.8

31,000

Blue Island, IL

–1.8

21.6

–16.5

–16.4

–0.8

–3.1

1.7

34.1

130,000

Elgin, IL

–1.8

18.3

–9.9

–18.3

–0.3

–1.8

0.6

11.8

96,000

Sun City, AZ

–1.7

15.2

–10.2

–20.1

–0.2

–1.1

2.4

137.5

52,000

Alameda Co., CA

–1.7

18.8

–7.4

–15.2

–1.9

–8.7

0.1

4.0

117,000

Pueblo, CO

–1.6

13.6

–7.3

–16.8

0.1

0.3

0.6

9.2

26,000

Mesa, AZ

–1.6

17.4

–10.0

–17.0

–0.7

–2.8

1.0

21.7

103,000

Victoria, TX

–1.6

17.1

–11.1

–17.0

–5.0

–15.4

0.2

4.6

26,000

Slidell, LA

–1.6

19.2

–3.9

–7.2

0.6

2.5

–1.2

–16.9

24,000

Baton Rouge, LA

–1.4

18.2

–6.9

–12.9

–0.1

–0.4

1.1

29.0

92,000

HRRs with 10 Largest Increases in Readmission Rates:
Bloomington, IL

1.9

16.4

5.1

13.6

–0.2

–0.6

–0.5

–11.5

25,000

Binghamton, NY

1.3

19.2

2.0

5.0

–0.1

–0.7

–0.3

–10.6

58,000

La Crosse, WI

1.3

15.6

4.6

15.0

0.9

4.3

–1.4

–45.8

43,000

Bend, OR

1.3

12.6

0.4

1.9

–2.3

–14.5

0.8

54.0

35,000

Lawton, OK

1.0

17.6

–0.1

–0.2

0.2

1.0

2.0

32,000

Wilkes-Barre, PA

1.0

17.9

4.1

8.2

0.8

3.9

0.4

20.4

44,000

Ocala, FL

1.0

16.3

2.0

6.4

–0.5

–3.2

–0.1

–1.8

130,000

Hickory, NC

0.9

14.7

0.9

3.1

–0.9

–4.6

0.3

15.4

48,000

Albany, GA

0.8

18.8

5.5

10.9

1.0

3.4

–2.3

–43.7

28,000

Stockton, CA

0.7

19.2

0.3

0.7

1.0

5.3

0.7

34.1

56,000

*

NOTE: * = More than zero, but less than 0.1.
SOURCE: CMS analysis of Medicare claims data for 2007–2012.
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