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DURING THE LAST DECADE, THE

most prominent change in
the acute care of patients
with heart failure (HF) was

a decreasing length of stay in hospi-
tals.1-6 Advances in the care of patients
with HF, including drugs such as an-
giotensin-converting enzyme inhibi-
tors, �-blockers or aldosterone antago-
nists, and cardiac device–related
therapies such as implantable defibril-
lators or resynchronization, accrue ben-
efits to patients after months or years
of therapy. No parallel progress in the
acute drug or procedural treatment of
patients with HF has occurred.

The reduction in hospital length of
stay could have reduced the risk of hos-
pital-associated adverse events. Con-
versely, shortening the time in the hos-
pital could have led to more adverse
events in the period early after dis-
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Context Whether decreases in the length of stay during the past decade for pa-
tients with heart failure (HF) may be associated with changes in outcomes is un-
known.

Objective To describe the temporal changes in length of stay, discharge disposi-
tion, and short-term outcomes among older patients hospitalized for HF.

Design, Setting, and Participants An observational study of 6 955 461 Medi-
care fee-for-service hospitalizations for HF between 1993 and 2006, with a 30-day
follow-up.

Main Outcome Measures Length of hospital stay, in-patient and 30-day mortal-
ity, and 30-day readmission rates.

Results Between 1993 and 2006, mean length of stay decreased from 8.81 days
(95% confidence interval [CI], 8.79-8.83 days) to 6.33 days (95% CI, 6.32-6.34
days). In-hospital mortality decreased from 8.5% (95% CI, 8.4%-8.6%) in 1993 to
4.3% (95% CI, 4.2%-4.4%) in 2006, whereas 30-day mortality decreased from
12.8% (95% CI, 12.8%-12.9%) to 10.7% (95% CI, 10.7%-10.8%). Discharges to
home or under home care service decreased from 74.0% to 66.9% and discharges
to skilled nursing facilities increased from 13.0% to 19.9%. Thirty-day readmission
rates increased from 17.2% (95% CI, 17.1%-17.3%) to 20.1% (95% CI, 20.0%-
20.2%; all P� .001). Consistent with the unadjusted analyses, the 2005-2006 risk-
adjusted 30-day mortality risk ratio was 0.92 (95% CI, 0.91-0.93) compared with
1993-1994, and the 30-day readmission risk ratio was 1.11 (95% CI, 1.10-1.11).

Conclusion For patients admitted with HF during the past 14 years, reductions in
length of stay and in-hospital mortality, less marked reductions in 30-day mortality,
and changes in discharge disposition accompanied by increases in 30-day readmis-
sion rates were observed.
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charge. Without a national surveil-
lance system, the dramatic change in
hospital care occurred without a sys-
tematic assessment of the effect. There-
fore, it is unknown if decreases in the
length of stay during the past decade
for patients with HF may have been as-
sociated with changes in outcomes. To
characterize the trends in length of stay,
patient disposition, and patient out-
comes, we used Medicare data be-
tween 1993 and 2006. We specifically
determined if, during a period of de-
creasing length of stay, there were
changes in short-term mortality, read-
mission, and discharge to skilled nurs-
ing facilities. We also evaluated changes
in in-hospital mortality with trends in
30-day mortality.

METHODS
Study Sample

The Medicare Provider Analysis and
Review (MEDPAR) files and the
denominator file from the Centers for
Medicare & Medicaid Services (CMS)
were obtained for the years between
1993 and 2006. The denominator file
includes Medicare beneficiary enroll-
ment and mortality information from
administrative enrollment records. It
is an abbreviated version of the enroll-
ment database that contains detailed
data on all beneficiaries entitled to
Medicare. The MEDPAR data contain
hospital discharge abstracts for the
acute care hospitalizations of all
Medicare recipients covered by the
hospital care program (Part A). Only
patients covered by fee-for-service
arrangements are included in the
MEDPAR file.

The study population included fee-
for-service Medicare patients aged 65
years or older hospitalized with HF,
defined by a principal discharge diag-
nosis using International Classification
of Diseases, Ninth Revision, Clinical
Modification codes 402.01, 402.11,
402.91, 404.01, 404.11, 404.91, 428,
404.03, 404.13, and 404.93. We
excluded patients with incomplete
information in their Medicare denomi-
nator file (eg, health claim identifica-
tion). For patients with multiple hos-

pitalizations within a calendar year,
only 1 randomly selected hospitaliza-
tion was included in the sample. Hos-
pitalizations in subsequent years were
considered as potential index admis-
sions.

Patient Characteristics

We identified 6 955 461 hospitaliza-
tions fulfilling the inclusion criteria.
Patient characteristics included
demographics (age as a continuous
variable, male sex, and white, black,
and other [Asian, Hispanic, North
American Native, or other not speci-
fied] races) and history of cardiovas-
cular and comorbid disease variables.
The majority of these variables were
used in the validated CMS HF 30-day
all-cause hospital-specific mortality
and readmission measures,7,8 and
were used to develop a model that
was clinically sensible and statisti-
cally sound built upon previous
work.9

These variables were created based
on the inpatient Part A MEDPAR data
(ie, Part A outpatient and carrier data
were not included), using the informa-
tion identified from claims submitted
in the year before the index hospital-
ization and from claims found in the in-
dex admission for those conditions that
could not represent a complication of
the admission.

Outcome Measures

Outcome measures included length of
stay (defined as the difference be-
tween discharge and admission dates
plus 1; patients with a length of stay �1
year were excluded), all-cause 30-day
readmission (defined as any rehospi-
talization to any acute care hospital
within 30 days from index discharge),
and all-cause 30-day mortality (de-
fined as death from any cause 30 days
following the index admission date).
We chose 30-day mortality and read-
mission rates because they were more
likely to reflect variations related to
changes in length of stay compared with
outcomes measured at longer fol-
low-up periods, and because they are
standard measurements of quality of
care.10,11

In addition, we examined in-
hospital mortality (defined as death dur-
ing the index hospitalization) and post-
discharge mortality (calculated as the
difference between 30-day and in-
hospital mortality). Patients who were
transferred from the admitting hospi-
tal to another acute care hospital and
those who died during the index hos-
pitalization were excluded from the re-
admission analyses. Information on re-
admission and in-hospital mortality was
obtained from MEDPAR data, and post-
discharge mortality information was ob-
tained from the denominator file by
linking unique patient identifiers.

Statistical Analyses

We conducted bivariate analyses to
quantify changes in patient character-
istics and observed outcomes by bi-
annual years using the Mantel-
Haenszel �2 test for categorical variables
and Cuzick nonparametric test for con-
tinuous variables.12 We used 2-year pe-
riods to facilitate data presentation and
a survival life table to calculate 30-day
readmission; patients who neither died
nor were readmitted within 30 days af-
ter discharge were right-censored. Cox
proportional hazards regression mod-
els were constructed to evaluate the
changes in 30-day all-cause mortality
and readmission rates over time, ad-
justed for age, sex, and comorbidities.
Dummy variables were created for each
2-year period, using the 1993-1994 pe-
riod as the reference. Kaplan-Meier
curves were plotted to test the assump-
tion of Cox proportional hazards re-
gression models, and the curves were
roughly parallel. To account for within-
hospital correlation of patient out-
comes, the Lin and Wei sandwich
method was used to calculate robust es-
timates of standard errors.13 All statis-
tical tests were 2-sided P� .05 and were
performed using SAS version 9.2 (SAS
Institute Inc, Cary, North Carolina) and
STATA version 9.0 (STATA Corp, Col-
lege Station, Texas).

The Centers for Medicare & Medic-
aid Services reviewed and approved the
submission of the manuscript, based on
data use only. The Human Investiga-
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tion Committee at Yale University de-
termined that institutional review board
approval was not required for this
analysis.

RESULTS

Between 1993 and 2006, we identified
6 955 461 hospitalizations based on
the selection criteria. The changes in
baseline characteristics throughout the
study period are shown in TABLE 1.
Secular trends for length of stay and
short-term outcomes in 2-year inter-
vals are shown in TABLE 2. In 1993,
498 500 hospitalizations for HF were

studied with a mean length of stay of
8.81 days (95% confidence interval
[ C I ] , 8 . 7 9 - 8 . 8 3 d a y s ) a n d a n
in-hospital mortality rate of 8.5%
(95% CI, 8.4%-8.6%). A total of 74.0%
(95% CI, 73.8%-74.1%) were dis-
charged to home or under home care
service, and 13.0% (95% CI, 12.9%-
13.1%) were discharged to skilled
nursing facilities. In contrast, during
2006 in which 493 554 hospitaliza-
tions for HF were analyzed, mean
length of stay was 6.33 days (95% CI,
6.32-6.34 days) and the in-hospital
mortality rate was 4.3% (95% CI,

4.2%-4.4%). A total of 66.9% (95% CI,
66.9%-70.0%) were discharged to
home or under home care service, and
19.9% (95% CI, 19.8%-20.0%) were
discharged to skilled nursing facilities.

During the 14-year study period, the
mean length of stay decreased by 2.5
days (28% relative reduction, P� .001)
(FIGURE 1), and the discharge dispo-
sition changed significantly (P� .001),
with a 53% relative increase in the pro-
portion of discharges to skilled nurs-
ing facilities and a 10% relative reduc-
tion in the proportion of discharges to
home (Figure 1).

Table 1. Secular Trends for Clinical Characteristics of Fee-for-Service Medicare Beneficiaries Hospitalized for Heart Failure by Yeara

Characteristics 1993-1994 1995-1996 1997-1998 1999-2000 2001-2002 2003-2004 2005-2006

No. of hospitalizations 993 467 990 283 980 571 983 770 964 060 1 027 230 1 016 080

Age, mean (SD), y 79.5 (8.2) 79.6 (8.2) 79.5 (8.0) 79.5 (7.9) 79.6 (8.0) 79.7 (8.0) 80.0 (8.0)

Male sex 416 632 (41.9) 410 411 (41.4) 404 113 (41.2) 403 632 (41.0) 398 238 (41.3) 435 995 (42.4) 442 911 (43.6)

Race/ethnicity
White 846 375 (85.2) 847 132 (85.5) 834 717 (85.1) 830 410 (84.4) 810 880 (84.1) 862 254 (83.9) 850 862 (83.7)

Black 105 712 (10.6) 110 240 (11.1) 108 293 (11.0) 111 275 (11.3) 110 528 (11.5) 118 445 (11.5) 118 840 (11.7)

Other 41 380 (4.2) 32 911 (3.3) 37 561 (3.8) 42 085 (4.3) 42 652 (4.4) 46 531 (4.5) 46 378 (4.6)

Cardiac comorbidities
Chronic atherosclerosis 232 425 (23.4) 448 134 (45.2) 460 463 (46.9) 472 040 (47.9) 470 583 (48.8) 542 817 (52.8) 563 704 (55.5)

History of CHF 320 448 (32.3) 330 374 (33.4) 339 538 (34.6) 348 153 (35.4) 350 728 (36.4) 350 790 (34.1) 318 168 (31.3)

Cardiopulmonary
respiratory failure

82 764 (8.3) 82 864 (8.4) 82 570 (8.4) 86 736 (8.8) 87 575 (9.1) 70 492 (6.9) 57 097 (5.6)

History of AMI 64 141 (6.5) 64 229 (6.5) 65 667 (6.7) 71 481 (7.3) 72 906 (7.6) 65 324 (6.4) 54 183 (5.3)

Unstable angina 80 668 (8.1) 72 468 (7.3) 63 593 (6.5) 52 339 (5.3) 43 783 (4.5) 36 949 (3.6) 28 451 (2.8)

Noncardiac comorbidities
Hypertension 227 004 (22.8) 284 409 (28.7) 317 968 (32.4) 357 311 (36.3) 382 093 (39.6) 489 407 (47.6) 530 628 (52.2)

Diabetes 271 898 (27.4) 299 705 (30.3) 312 981 (31.9) 330 579 (33.6) 338 760 (35.1) 379 195 (36.9) 390 597 (38.4)

COPD 248 713 (25.0) 266 662 (26.9) 275 370 (28.1) 283 232 (28.8) 292 132 (30.3) 346 907 (33.8) 373 607 (36.8)

Anemia 139 082 (14.0) 157 726 (15.9) 163 524 (16.7) 178 132 (18.1) 189 970 (19.7) 246 192 (24.0) 277 295 (27.3)

Renal failure 104 961 (10.6) 110 821 (11.2) 113 800 (11.6) 127 545 (13.0) 144 731 (15.0) 141 248 (13.7) 150 065 (14.8)

Pneumonia 112 190 (11.3) 111 947 (11.3) 114 583 (11.7) 129 733 (13.2) 133 948 (13.9) 154 460 (15.0) 192 812 (19.0)

Peripheral vascular
disease

71 942 (7.2) 88 368 (8.9) 91 430 (9.3) 95 255 (9.7) 96 091 (10.0) 87 206 (8.5) 71 966 (7.1)

Dementia 45 528 (4.6) 64 575 (6.5) 67 933 (6.9) 73 754 (7.5) 78 117 (8.1) 97 606 (9.5) 109 138 (10.7)

Trauma in past year 28 243 (2.8) 31 442 (3.2) 33 733 (3.4) 35 862 (3.6) 37 353 (3.9) 49 494 (4.8) 58 279 (5.7)

Depression 18 107 (1.8) 26 604 (2.7) 31 863 (3.2) 38 606 (3.9) 43 312 (4.5) 61 195 (6.0) 66 925 (6.6)

Cerebrovascular
disease

24 483 (2.5) 32 881 (3.3) 39 142 (4.0) 41 361 (4.2) 37 973 (3.9) 38 573 (3.8) 36 694 (3.6)

Protein-calorie
malnutrition

17 383 (1.8) 21 152 (2.1) 21 246 (2.2) 19 486 (2.0) 18 812 (1.9) 28 251 (2.7) 37 210 (3.7)

Chronic fibrosis 19 316 (1.9) 20 986 (2.1) 21 018 (2.1) 21 470 (2.2) 25 022 (2.6) 33 189 (3.2) 38 528 (3.8)

Major psychiatric
disorder

20 432 (2.1) 13 779 (1.4) 13 653 (1.4) 13 972 (1.4) 13 929 (1.4) 17 632 (1.7) 18 710 (1.8)

Stroke 17 370 (1.7) 23 229 (2.3) 21 727 (2.2) 20 229 (2.1) 18 788 (1.9) 16 309 (1.6) 14 713 (1.4)

Asthma 11 656 (1.2) 13 053 (1.3) 14 413 (1.5) 17 133 (1.7) 17 984 (1.9) 23 590 (2.3) 28 503 (2.8)

Functional disability 7535 (1.0) 25 434 (2.6) 27 764 (2.8) 29 360 (3.0) 26 793 (2.8) 23 447 (2.3) 18 754 (1.8)

Parkinson/Huntington
disease

10 483 (1.1) 12 594 (1.3) 13 323 (1.4) 14 968 (1.5) 15 004 (1.6) 16 152 (1.6) 16 114 (1.6)

Abbreviations: AMI, acute myocardial infarction; CHF, congestive heart failure; COPD, chronic obstructive pulmonary disease.
aData are presented as No. (%) unless otherwise specified. P� .001 for all comparisons. Other race includes Asian, Hispanic, North American Native, or other not specified.
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The unadjusted in-hospital mortal-
ity rate decreased by 4.2%, yielding a
49% relative reduction between 1993
and 2006 (Figure 1). The unadjusted

30-day mortality rate decreased by
2.1% (from 12.8% [95% CI, 12.8%-
12.9%] in 1993 to 10.7% [95% CI,
10.7%-10.8%] in 2006, a 16.4% rela-

tive reduction, P� .001). In contrast,
postdischarge mortality (from dis-
charge to the 30th day after admis-
sion) increased by 2.1% (from 4.3% in

Table 2. Secular Trends for Length of Stay and Short-term Outcomes of Fee-for-Service Medicare Beneficiaries Hospitalized for Heart Failure
by Yeara

1993-1994 1995-1996 1997-1998 1999-2000 2001-2002 2003-2004 2005-2006

No. of hospitalized patients 993 467 990 283 980 571 983 770 964 060 1 027 230 1 016 080

Length of stay, d
Mean (SD) 8.6 (8.1) 7.5 (6.8) 7.0 (6.0) 6.8 (5.9) 6.8 (5.9) 6.6 (5.4) 6.4 (5.1)

Median (IQR) 7 (4-10) 6 (4-9) 5 (4-8) 5 (4-8) 5 (4-8) 5 (4-8) 5 (4-8)

Major discharge disposition
Home 60.5 (60.4-60.6) 58.2 (58.1-58.3) 57.6 (57.5-57.7) 56.6 (56.5-56.7) 55.8 (55.7-55.9) 51.2 (51.1-51.3) 48.9 (48.8-49.0)

Home care 13.4 (13.3-13.5) 14.4 (14.3-14.4) 13.6 (13.5-13.7) 13.4 (13.4-13.5) 13.1 (13.1-13.2) 16.5 (16.4-16.6) 18.1 (18.1-18.2)

Skilled nursing or
intermediate care
facility

13.2 (13.2-13.3) 15.1 (15.0-15.2) 16.8 (16.7-16.9) 17.3 (17.3-17.4) 17.6 (17.5-17.7) 18.4 (18.3-18.4) 19.6 (19.5-19.6)

Transfer to other acute
care hospital

2.6 (2.5-2.6) 2.9 (2.8-2.9) 3.0 (3.0-3.1) 3.1 (3.1-3.2) 3.2 (3.1-3.2) 2.9 (2.9-3.0) 2.6 (2.6-2.7)

Hospice 0.0 (0.0-0.0) 0.0 (0.0-0.0) 0.0 (0.0-0.0) 0.2 (0.1-0.2) 0.5 (0.5-0.6) 1.4 (1.4-1.4) 2.1 (2.1-2.1)

All-cause mortality
In-hospital 8.2 (8.1-8.2) 7.0 (7.0-7.1) 6.1 (6.0-6.1) 6.1 (6.1-6.2) 5.9 (5.8-5.9) 5.2 (5.1-5.2) 4.5 (4.5-4.6)

Postdischarge 4.4 (4.3-4.5) 5.2 (5.1-5.3) 5.3 (5.2-5.4) 5.6 (5.5-5.7) 5.7 (5.6-5.8) 5.9 (5.8-5.9) 6.3 (6.2-6.4)

30 d 12.6 (12.6-12.7) 12.2 (12.2-12.3) 11.3 (11.2-11.3) 11.7 (11.6-11.7) 11.5 (11.5-11.6) 11.1 (11.0-11.1) 10.8 (10.8-10.9)

All-cause readmission rates
30 d 17.3 (17.2-17.4) 18.2 (18.1-18.3) 18.4 (18.3-18.5) 19.2 (19.1-19.3) 19.6 (19.5-19.7) 19.6 (19.5-19.7) 20.1 (20.0-20.2)

Abbreviation: IQR, interquartile range.
aData are presented as % (95% confidence interval) unless otherwise specified. P� .001 for all comparisons.

Figure 1. Secular Trends for Length of Stay, Discharge Disposition, and Unadjusted Mortality and 30-Day All-Cause Readmission Rates in
Medicare Fee-for-Service Patients Hospitalized for Heart Failure Between 1993 and 2006
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1993 to 6.4% in 2006, a 49% relative
increase, P� .001). Due to this steady
increase, postdischarge mortality
exceeded in-hospital mortality from
2003 to the end of the study period.

There were 6 327 796 patients who
were discharged alive and not trans-
ferred to an acute care hospital dur-
ing the study period. The number of
patients readmitted for all causes
during the 30 days after discharge
increased from 74 578 in 1993 to
89 560 in 2006, such that the unad-
justed 30-day all-cause readmission
rate increased by 2.9% (from 17.2%
[95% CI, 17.1%-17.3%] in 1993
to 20.1% [95% CI, 20.0%-20.2%]
in 2006, a 17% relative increase,
P� .001) (Figure 1).

During the study period, the risk-
adjusted 30-day mortality and readmis-
sion risks changed progressively and in-
versely (FIGURE 2). Compared with
1993-1994, the 30-day mortality risk ra-
tio for 2005-2006 was 0.92 (95% CI,
0.91-0.93), and the 30-day readmis-
sion risk ratio was 1.11 (95% CI, 1.10-
1.11).

COMMENT
In this large observational study, we
found that during a 14-year period of
reduction in hospital length of stay and
increased use of skilled nursing facili-
ties after discharge for Medicare pa-
tients with HF, 30-day mortality de-
creased but posthospital readmission
and mortality risk increased. From the

patient perspective, it is not clear that
care in 2006 was markedly better than
it was in 1993. The outcome of pa-
tients hospitalized for HF measured by
short-term mortality has improved,
which may be a result of better quality
of care. However, because length of stay
has substantially decreased, improve-
ment is less than what might be sug-
gested by in-hospital mortality. In con-
trast with that improvement, rates of
readmission and discharge to skilled
nursing facilities have increased, sug-
gesting that patient outcomes, al-
though better, have not improved in all
areas.

The Medicare fee-for-service sys-
tem has provided an incentive for short-
ening length of stay without penalty for
potential unfavorable later outcomes,
such as increased readmission or mor-
tality rates. This policy has been con-
sidered responsible for the progres-
sive reduction in length of stay observed
in patients with HF in the United
States.2 However, despite the main goal
of reducing hospital costs, it is pos-
sible that when the hospital and short-
term nonhospital postdischarge costs
are considered, this policy failed to re-
duce health care expenses. It is un-
known whether the increased use of
nonacute settings or the increase in
short-term readmission risk are the best
options for the system, or whether they
have been aligned with patient prefer-
ences and resulted in increased pa-
tient satisfaction.

Several studies have addressed the
secular trends of various aspects re-
lated to the care and outcomes of pa-
tients with HF in the United States, such
as incidence, hospitalization rate, hos-
pital stay, therapy, mortality, dis-
charge destination, and readmission
risk.2-6,14-24 To our knowledge, our study
is the most comprehensive examina-
tion of this issue.

Our study also indicates the
importance of examining an episode
of acute care during a standardized
period of assessment rather than
merely focusing on the hospitaliza-
tion. The approach of using a stan-
dardized period of assessment was
endorsed for outcomes performance
measures by the American College of
Cardiology and the American Heart
Association.1 0 Current payment
structures are recognized as a major
limitation of the Medicare fee-for-
service payment system contributing
to poor coordination of care across
settings, and the Medicare Payment
Advisory Commission has recom-
m e n d e d t h a t M e d i c a r e a d o p t
episode-based payments including
care provided during and after hospi-
talization.25 In our study, had we
focused solely on the period of hos-
pitalization, we would have reached
different conclusions, perhaps find-
ing that hospital stay could be short-
ened and that there was a remarkable
reduction in mortality. Only with the
study of the peri-hospitalization

Figure 2. Risk-Adjusted Survival Curves of 30-Day All-Cause Mortality and Readmission Rates for Years 1993-1994 vs 2005-2006
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period are we able to appreciate the
full change in outcomes for patients.

Hospital deaths were found, to
some extent, to be shifting to outside
the hospital. The marked reduction
in in-hospital deaths was accompa-
nied by an increase in early postdis-
charge deaths. We cannot determine
if these deaths were expected or
whether the place of death imposed a
burden on patients and their families
or was consistent with their prefer-
ences. We also cannot determine if
the shorter hospital stay contributed
to some of the deaths. Nevertheless,
we found that the period did not
have the magnitude of improvement
in mortality that was suggested by
the in-hospital experience alone.

The most striking finding is that the
period was associated with an in-
crease in 30-day readmission rate. Al-
though we cannot demonstrate that the
shortened hospital stay caused these
changes, it is certainly plausible that the
effort to discharge patients quickly has
led to transfers to nonacute institu-
tional settings and occasionally sent pa-
tients out of the hospital before they
were fully treated. Moreover, there is
a paucity of studies that test criteria for
readiness for discharge, adding to un-
certainty about what constitutes ap-
propriate hospital treatment for the con-
dition. It is also possible that shorter
lengths of stay in a system that sup-
ports the transition to outpatient sta-
tus might not be associated with a
higher readmission rate.

Our findings are consistent with those
of most studies and at odds with some
other studies. Our findings concur with
previous studies regarding reduction in
the length of stay2-6 and in the propor-
tion of patients discharged to home, as
well as an improvement in in-hospi-
tal2,4,5,14,15,19 and 30-day mortality
rates.2,3,14,17,19,20 During the 1990s, a pro-
gressive increase in 30-day readmission
rates for patients with HF was reported
in the United States2,6 and Canada,26 al-
though more recent studies did not find
such an increase during the current de-
cade in the Medicare population.14,24 Our
study demonstrates that during an ob-

servation period of 14 years, spanning
most of the time that the previous stud-
ies were performed, there has been a slow
but steady increase in 30-day all-cause
readmissions.

Our study has several limitations.
First, the use of administrative data pre-
cludes the consideration of some clini-
cally relevant prognostic factors as well
as the evaluation of the quality of care.
For example, there is no information
about changes in treatment during the
study period. However, the reported
trends toward an increase in the use of
angiotensin-converting enzyme inhibi-
tors and beta-adrenergic blockers, and
a decrease in the use of inotropic agents
in the United States,5,18,22 as well as the
modest effect of these therapies on
short-term outcomes make it unlikely
that therapeutic changes accounted for
the increase in postdischarge out-
comes. The inability to evaluate the
quality of hospital care precludes the
evaluation of the rate of premature dis-
charge, as well as the demonstration
that length of stay reduction is a causal
factor in the increase in early postdis-
charge adverse outcomes.

Another limitation is that our study
focused on length of stay, discharge sta-
tus, readmission, and mortality and
could not consider other important di-
mensions of patient outcomes such as
functional status or quality of life. Also,
we were limited in our ability to deter-
mine if patients were in fee-for-
service Medicare for the entire year be-
fore the index hospitalization, a period
when we ascertained comorbidities.
However, the short-term and adjusted
analyses were similar and it is un-
likely that this limitation substan-
tively affected the results. In addition,
our study may not reflect the changes
over time in the managed care popu-
lation, which tends to be a healthier
population overall.27

In conclusion, the pattern of care
during hospitalization and immedi-
ately after for older patients with HF has
changed substantially in the United
States during the last 14 years. Al-
though the 30-day mortality rate has de-
creased, the increase in the readmis-

sion rates that paralleled the decrease
in length of stay does raise con-
cerns—as does the increase in the rates
of discharge to nursing home facili-
ties. The current model of care for older
patients with HF in the United States
may benefit from more attention to the
care and outcomes in the early transi-
tion period after hospital discharge and
routine surveillance of how changes in
practice affect patient outcomes.
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