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BACKGROUND The Medicare Hospital Readmissions Reduction Program has led to fewer readmissions following

hospitalizations with a principal diagnosis of heart failure (HF). Patients with HF are frequently hospitalized for other

causes.

OBJECTIVES This study sought to compare trends in Medicare risk-adjusted, 30-day readmissions following principal

HF hospitalizations and other hospitalizations with HF.

METHODS This was a retrospective study of 12,973,853 Medicare hospitalizations with a principal or secondary diag-

nosis of HF between January 2008 and June 2015. Hospitalizations were categorized as follows: principal HF hospital-

izations; principal acute myocardial infarction or pneumonia hospitalizations with secondary HF; and other

hospitalizations with secondary HF. The study examined trends in risk-adjusted, 30-day, all-cause readmission rates for

each cohort and trends in differences in readmission rates among cohorts by using linear spline regression models.

RESULTS Before passage of the Affordable Care Act in March 2010, risk-adjusted, 30-day readmission rates were stable

for all 3 cohorts, with mean monthly rates of 26.1%, 24.9%, and 24.4%, respectively. Risk-adjusted readmission rates

started declining after passage of the Affordable Care Act by 1.09% (95% confidence interval [CI]: 0.51% to 1.68%),

1.24% (95% CI: 0.92% to 1.57%), and 1.05% (95% CI: 0.52% to 1.58%) per year, respectively, until implementation of

the Hospital Readmissions Reduction Program in October 2012 and then stabilized for all 3 cohorts.

CONCLUSIONS Patients with HF are often hospitalized for other causes, and these hospitalizations have high read-

mission rates. Policy changes led to decreases in readmission rates for both principal and secondary HF hospitalizations.

Readmission rates in both groups remain high, suggesting that initiatives targeting all hospitalized patients with HF

continue to bewarranted. (J AmColl Cardiol 2019;73:1004–12)© 2019 by the American College of Cardiology Foundation.
T he Hospital Readmission Reduction Program
(HRRP) authorized the U.S. Centers for Medi-
care & Medicaid Services (CMS) to reduce

payments to hospitals with higher than expected
readmissions following hospitalizations for heart fail-
ure (HF), acute myocardial infarction (AMI), and
pneumonia starting in 2012 (1). Hospitals have
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AB BR E V I A T I O N S

AND ACRONYM S

ACA = Affordable Care Act

AMI = acute myocardial

infarction

CMS = Centers for Medicare &

Medicaid Services

HF = heart failure

HRRP = Hospital Readmission

Reduction Program

ICD-9-CM = International

Classification of Diseases, Ninth

Revision, Clinical Modification
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comorbidities (5,6). As a result, there has been signif-
icant reduction in adjusted readmissions in the Medi-
care program, with reductions primarily occurring
after passage of the Affordable Care Act (ACA), which
announced the HRRP, and then plateauing after
implementation of the HRRP (6–10). Although read-
missions have decreased following hospitalization
for both targeted and nontargeted conditions, the
greatest improvements have been observed following
hospitalizations for HF, AMI, and pneumonia (6,7,9).

Unlike AMI and pneumonia, HF is a chronic dis-
ease. Patients with HF, which is associated with
multiple other chronic diseases, are commonly hos-
pitalized for causes other than acute HF; approxi-
mately three-fourths of the 4 million annual
hospitalizations of patients with HF are for other
causes (11,12). However, the HRRP focuses only on
acute HF. As a result, although some hospital initia-
tives to reduce readmissions, such as improving
medication reconciliation and discharge summaries
(2–4,13), may improve care for the entire population
of patients with HF, other initiatives likely target only
hospitalizations with a principal diagnosis of HF. For
instance, many hospitals report having teams dedi-
cated to reduce readmissions for acute HF (3,14), but
such teams may not be cost-effective for hospitali-
zations with a secondary diagnosis of HF, which are
not subject to Medicare payment penalties.
SEE PAGE 1013
The purpose of this study was to evaluate trends in
readmission rates for patients with either a principal
or secondary diagnosis of HF (i.e., those patients
hospitalized for HF and those with HF hospitalized
for other causes). We hypothesized that readmissions
would decrease for all HF-related hospitalizations
because of the HRRP-driven incentives for patients
hospitalized principally for HF and presumed spill-
over effect for HF patients hospitalized for other
causes. However, because incentives targeted only
principal HF hospitalizations, we further hypothe-
sized that readmissions following these hospitaliza-
tions would decrease faster than hospitalizations for
other causes.

METHODS

We performed a retrospective cohort study of hospi-
talizations of Medicare beneficiaries discharged from
nonfederal, short-term acute care U.S. hospitals be-
tween January 2008 and June 2015. We included
hospitalizations of patients with HF, age $65
years, with continuous enrollment in Part A Medicare
fee-for-service for at least 1 year before and 30 days
after the hospitalization (15). HF was defined
according to standard International Classifi-
cation of Diseases-9th Revision-Clinical
Modification (ICD-9-CM) codes (9) as either a
principal or a secondary discharge diagnosis.
We excluded hospitalizations of patients with
prior hospice care or who had a discharge
disposition of death, transfer to another acute
hospital, or left against medical advice. Hos-
pitalizations discharged in June 2012 were
excluded because of an irregularity in data
availability for that month. The primary data
sources were the CMS Inpatient Standard

Analytic File and the Medicare Enrollment Data Base.

Hospitalizations were categorized into 1 of 3 co-
horts: 1) principal HF hospitalizations (i.e., those with
HF listed as a principal diagnosis); 2) principal AMI or
pneumonia hospitalizations with HF (i.e., those with
a principal diagnosis of AMI or pneumonia on the
basis of standard ICD-9-CM codes and a secondary
diagnosis of HF); or 3) other hospitalizations with HF
(i.e., those with a principal diagnosis other than HF,
AMI, or pneumonia and a secondary diagnosis of HF).
We separated hospitalizations with a principal diag-
nosis of AMI and pneumonia from other hospitaliza-
tions because the HRRP targeted these 2 conditions
and HF during the entire study period; therefore, the
HRRP may have differentially affected readmission
efforts related to these hospitalizations as compared
with other hospitalizations.

For each cohort, we estimated monthly risk-
adjusted unplanned readmission rates within
30 days of discharge, with adjustment for age and
prior comorbidity on the basis of publicly reported
measures (9,15). Comorbidities were defined using
ICD-9-CM codes from any inpatient claim in the prior
12 months or as a secondary diagnosis in the index
admission; codes were then grouped into CMS
chronic condition categories (15). Additionally, for
cohort 2, we included an indicator in the model for
whether the hospitalization was for AMI versus
pneumonia; for cohort 3, we included variables for
principal diagnosis according to the Agency for
Healthcare Research and Quality clinical classification
software (16) plus an indicator variable for whether
the hospitalization was a surgical hospitalization, on
the basis of categorization used in the CMS hospital-
wide readmission measure (15). Planned read-
missions were defined by the CMS algorithm as
readmissions in which a typically planned procedure
occurred in a hospitalization with a nonacute prin-
cipal diagnosis (17).

To address concerns of increased documentation of
comorbidity over time (5,18), we capped the number
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of comorbidity risk factors adjusted by models at 9 for
each hospitalization. We chose 9 risk factors because
CMS increased the number of allowable diagnostic
codes per hospitalization claim from 9 to 25 in
January 2011 (18). As a result, the percentage of hos-
pitalizations with more than 9 risk factors increased
from 7.4% to 16.5%, 6.4% to 14.7%, and 7.7% to 18.6%
for the 3 cohorts, respectively, between pre-2011 and
post-2011. To make hospitalization risk profiles com-
parable over time, we allowed each hospitalization to
have a maximum of 9 comorbidity-related risk fac-
tors. For hospitalizations with more than 9 risk fac-
tors, we chose the 9 most influential risk factors to be
included in risk adjustment.

We examined trends in readmission rates for each
of the 3 cohorts as well as trends in differences in
readmission rates between the principal HF cohort
and the other 2 cohorts. Our primary difference
analysis was testing the trend in the difference in
readmission rates between the principal HF and other
with HF cohorts. Given concerns of competing risk
between readmission and mortality following HF
hospitalizations (19,20), we also examined trends in a
secondary, composite outcome of 30-day unplanned
readmission or mortality.

STATISTICAL ANALYSIS. To estimate the risk-
adjusted readmission rate by month, we first con-
structed a linear probability model for each of the 3
cohorts. The dependent variable of the model was 30-
day unplanned readmission, and covariates included
risk factors from the publicly reported measures (15)
and dummy variables for each calendar month of
the study period. To calculate the risk-adjusted
readmission rate for a given month, all risk factors
were set at their means for the cohort, the dummy
variable for the given month was set to 1, and dummy
variables for all other months were set at 0. We used
generalized estimating equations models to account
for correlation of outcomes within hospital (21) and
used linear probability models to obtain monthly
rates; logistic regression models would have required
additional transformations to produce rates.

We then fit regression models for each of the 3
cohorts to estimate trends in readmission rates. The
dependent variable was adjusted monthly rate of
readmission, calculated as described earlier. The pri-
mary independent variable was time in years,
included as a linear spline with knots at the time of
ACA passage and the time of introduction of the
HRRP (22). We evaluated time trend in readmission
rates for 3 time periods on the basis of coefficients of
the 3 time variables: baseline trend (January 2008 to
March 2010), change in trend after the ACA but before
the HRRP (April 2010 through September 2012), and
the additional change in trend post-HRRP (October
2012 through June 2015). Our models also included
indicators for calendar quarter to account for seasonal
effects. To account for serial correlation of monthly
rates, we used ARIMA (AutoRegressive Integrated
Moving Average) models; we first estimated a series
of empty models to identify which autoregressive
terms to include, if any, and included the corre-
sponding lags in the final models.

We constructed 2 more linear spline regression
models to evaluate the trends in differences in read-
mission rate between the principal HF cohort and the
other 2 cohorts (9). For these 2 models the dependent
variables were the differences in monthly rates be-
tween cohorts 1 and 2 and cohorts 1 and 3. Again we
used a linear spline with 2 knots to assess change in
trends in differences in readmission rates for the 3
time periods of pre-ACA, between the ACA and the
HRRP, and post-HRRP. For these models, no auto-
correlations terms approached significance, so none
were included in the final models. We further evalu-
ated the difference in risk-adjusted readmission rates
between cohorts by calculating the difference in the
fitted risk-adjusted readmission rates between co-
horts at each of the 4 critical time points (beginning of
study period, introduction of the ACA, introduction of
the HRRP, and end of study period). We performed
sensitivity analyses, in which we used the same linear
probability models described earlier to estimate the
monthly risk-adjusted rate of a composite outcome of
post-discharge 30-day unplanned readmission or
mortality for each cohort. We then fit the same linear
spline regression models with 2 knots to estimate
trends in the composite outcome rates over time for
each cohort, as well as trends in between-cohort dif-
ferences in the composite outcome rates. Because of
incomplete mortality data in February 2014, we
excluded this month from the analyses of the com-
posite outcome.

All analyses were performed using SAS software
version 9.3 (SAS Institute Inc., Cary, North Carolina)
and Stata software version 15.1 (StataCorp LLC, Col-
lege Station, Texas). Statistical significance was pre-
specified at an alpha level of 0.05 (2-tailed).

RESULTS

We included 12,973,853 hospitalizations in the study,
of which 3,221,809 (24.8%) had a principal diagnosis
of HF, 1,226,596 (9.8%) had a secondary diagnosis of
HF with a principal diagnosis of AMI or pneumonia,
and 8,485,498 (65.4%) had a secondary diagnosis of
HF with another principal diagnosis. The mean age



TABLE 1 Baseline Characteristics of Medicare Hospitalizations With a Diagnosis of HF*

Principal HF
(Cohort 1)

Principal AMI/PNA
With HF

(Cohort 2)
Other Principal With HF

(Cohort 3)

Cohort size 3,221,809 1,266,546 (AMI, 41.2%;
PNA, 58.8%)

8,485,498

Age, yrs 80.6 � 8.2 81.0 � 8.3 80.0 � 8.2

Metastatic cancer or acute leukemia 1.58 2.02 2.23

Severe cancer 3.82 5.12 4.39

Other cancers 4.36 3.61 4.87

Severe hematological disorders 2.50 2.19 2.43

Coagulation defects and other specified hematological disorders 5.48 3.65 5.50

Iron deficiency or other unspecified anemias and blood disease 47.73 46.68 50.87

End-stage liver disease 1.96 1.18 2.36

Pancreatic disease; peptic ulcer, hemorrhage, other specified
gastrointestinal disorders

1.49 1.55 2.29

Dialysis status 2.91 2.87 3.38

Renal failure 40.76 30.47 36.02

Transplants 0.58 0.50 0.69

Severe infection 1.07 1.44 1.63

Other infectious disease and PNA 35.35 34.28 36.26

Septicemia, sepsis, systemic inflammatory response syndrome or shock 3.41 3.31 4.00

Coronary atherosclerosis or angina, cerebrovascular disease 80.15 71.74 71.11

Specified arrhythmias and other heart rhythm disorders 44.67 32.22 39.70

Cardiorespiratory failure and shock 19.97 18.54 19.36

Coronary obstructive pulmonary disease (COPD) 41.35 45.58 39.87

Fibrosis of lung or other chronic lung disorders 4.38 6.67 4.78

Protein-calorie malnutrition 8.20 9.66 12.01

Other significant endocrine and metabolic disorders; disorders of fluid,
electrolyte, or acid-base balance

38.08 32.92 38.61

Rheumatoid arthritis and inflammatory connective tissue disease 3.63 4.74 4.86

Diabetes mellitus 45.75 42.65 42.99

Decubitus ulcer or chronic skin ulcer 7.58 6.36 9.64

Hemiplegia, paraplegia, paralysis, functional disability 3.71 5.08 5.73

Seizure disorders and convulsions 2.72 3.12 3.52

Respirator dependence/tracheostomy status 0.29 0.50 0.59

Drug or alcohol psychosis or dependence 1.66 2.08 2.83

Psychiatric comorbidity 19.45 18.32 19.26

Hip fracture or dislocation 2.48 2.75 2.96

Congestive heart failure 57.16 44.51 53.2

Values are n, mean � SD, or percentage. *Cohort 1 represents hospitalizations with a principal diagnosis of HF; cohort 2, hospitalizations with a principal AMI or PNA diagnosis
with a secondary diagnosis of HF; cohort 3, hospitalizations with a principal diagnosis other than HF, AMI, or PMA and a secondary diagnosis of HF.

AMI ¼ acute myocardial infarction; HF ¼ heart failure; PNA ¼ pneumonia.
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for the 3 cohorts was similar, at 80.6, 81.0, and 80.0
years, respectively (Table 1, Online Table 1).

For principal HF hospitalizations (cohort 1), the
risk-adjusted readmission rate was 26.6% in January
2008, and rates remained relatively stable until the
introduction of the ACA in March 2010 (Figure 1).
Between the introduction of the ACA and HRRP, the
risk-adjusted readmission rate following principal HF
hospitalizations declined by 1.09% (95% confidence
interval [CI]: 0.51% to 1.68%) per year (Table 2). At the
time of introduction of the HRRP in October 2012, the
readmission rate was 22.3%. Following the introduc-
tion of the HRRP, readmission rates following prin-
cipal HF hospitalizations increased by 1.16% (95% CI:
0.72% to 1.61%) per year relative to the prior period.
That is, the downward trend in risk-adjusted read-
mission rates observed before the introduction of the
HRRP was offset by the slowdown after the HRRP,
and the readmission rates achieved a steady status in
the post-HRRP period (Table 2).

Trends in risk-adjusted readmission rates followed
a similar pattern for both hospitalization cohorts with
a secondary diagnosis of HF: principal AMI or pneu-
monia hospitalizations with HF (cohort 2) and other
hospitalizations with HF (cohort 3). Readmission
rates were stable in the pre-ACA period, with mean
monthly risk-adjusted rates of 24.9% for cohort 2 and
24.4% for cohort 3 (Figure 1, Table 2). Following

https://doi.org/10.1016/j.jacc.2018.12.040


FIGURE 1 Trends in Adjusted Readmission Rates for Hospitalizations With

Heart Failure
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introduction of the ACA, the adjusted readmission
rates decreased annually by 1.24% (95% CI: 0.92% to
1.57%) and 1.05% (95% CI: 0.52% to 1.58%) for cohorts
2 and 3, respectively. Following the HRRP, read-
mission rates then increased as compared with the
prior period by 1.02% (95% CI: 0.69% to 1.36%) and
0.92% (95% CI: 0.44% to 1.41%) per year for cohorts 2
and 3, respectively (Table 2). Overall, readmission
rates were stable after the introduction of the HRRP
through June 2015, with mean risk-adjusted rates of
21.1% both cohorts 2 and 3.

In the analysis examining trends in differences
between cohorts, we found that during the pre-ACA
period, annualized readmission rates following prin-
cipal HF hospitalizations decreased by 0.19% (95% CI:
0.08% to 0.31%) relative to those following other
hospitalizations with HF (Online Table 2). Following
introduction of the ACA, there was no additional
change in the relative difference in risk-adjusted
readmission rates between these 2 cohorts, a finding
suggesting a continued small relative decrease in
readmissions following principal HF hospitalizations
as compared with other hospitalizations with HF
(Figure 1, Online Table 2). Risk-adjusted readmission
rates following principal HF hospitalizations versus
other hospitalizations with HF then increased after
the HRRP as compared with the prior period (Online
Table 2). As a result of these trends, the difference
in risk-adjusted readmission rates following principal
HF hospitalizations versus other hospitalizations
with HF decreased from 1.6% at the beginning of the
study period to 1.3% with the introduction of the ACA
and 0.9% with introduction of the HRRP. This dif-
ference then slightly increased to 1.0% at the end of
the study period. The difference in risk-adjusted
readmission rates between cohorts 2 and 1 remained
stable throughout the study period (Online Table 2).

We conducted sensitivity analyses, in which we
created a composite outcome of post-discharge 30-
day readmission or mortality, and found trends in
the composite outcomes generally followed a similar
pattern (Online Figure 1). The risk-adjusted compos-
ite outcome rates following principal HF hospitaliza-
tions were stable in the pre-ACA period, with an
annual change of �0.17% (95% CI: �0.71% to 0.37%)
and then decreased by 1.11% (95% CI: 0.33% to 1.88%)
per year between the ACA and HRRP (Online Table 3).
Following the HRRP, rates for this composite
outcome increased by 1.20% (95% CI: 0.61% to 1.79%)
per year relative to the prior period. Similarly,
following principal AMI or pneumonia hospitaliza-
tions with HF, the risk-adjusted composite outcome
rates decreased by an average of 1.16% (95% CI: 0.79%
to 1.52%) per year following the introduction of the
ACA until the introduction of the HRRP and then,
relative to the prior period, increased by 0.76% (95%
CI: 0.32% to 1.19%) following the HRRP. We found no
statistically significant changes in composite outcome
rates over time for other hospitalizations with HF
(Online Table 3). The difference in risk-adjusted
composite outcome rates was stable between prin-
cipal HF hospitalizations and the secondary HF co-
horts in the pre-ACA period and the period between
introduction of the ACA and HRRP. In the post-HRRP
period, the risk-adjusted composite outcome rate for
principal HF hospitalizations was increasing relative
to the composite outcome rate for principal AMI or
pneumonia hospitalizations with HF by an average of
0.47% (95% CI: 0.13% to 0.81%) per year; in addition,
the difference in composite outcome rates between
principal HF hospitalizations and other hospitaliza-
tions with HF increased by an average of 0.41% (95%
CI: 0.20% to 0.62%) per year (Online Table 4).

DISCUSSION

Among a national cohort of Medicare patients hospi-
talized with a diagnosis of HF between 2008 and 2015,

https://doi.org/10.1016/j.jacc.2018.12.040
https://doi.org/10.1016/j.jacc.2018.12.040
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TABLE 2 Annualized Changes in Risk-Adjusted 30-Day Readmission Rates Following Hospitalizations With a Diagnosis of HF With Introduction of the

ACA and the HRRP*

Before ACA ACA to HRRP Post-HRRP

(January 2008–March 2010) (April 2010–September 2012) (October 2012–June 2015)

Annualized Change in
Readmission Rate p Value

Annualized Change in Readmission Rate,
as Compared With Prior Period p Value

Annualized Change in Readmission Rate,
as Compared With Prior Period p Value

Principal HF (cohort 1) �0.27 (�0.68 to 0.14) 0.19 �1.09 (�1.68 to �0.51) <0.001 1.16 (0.72 to 1.61) <0.001

Principal AMI or PNA with HF
(cohort 2)

�0.06 (�0.27 to 0.15) 0.55 �1.24 (�1.57 to �0.92) <0.001 1.02 (0.69 to 1.36) <0.001

Other with HF (cohort 3) �0.13 (�0.47 to 0.21) 0.46 �1.05 (�1.58 to �0.52) <0.001 0.92 (0.44 to 1.41) <0.001

Values are absolute % difference (95% confidence intervals). *Cohort 1 represents hospitalizations with a principal diagnosis of HF; cohort 2, hospitalizations with a principal AMI or PNA diagnosis with a
secondary diagnosis of HF; cohort 3, hospitalizations with a principal diagnosis other than HF, AMI, or PNA and a secondary diagnosis of HF. Results for the second 2 time periods reflect annualized changes in
risk-adjusted 30-day readmission rates as compared with the prior period.

ACA ¼ Affordable Care Act; HRRP ¼ Hospital Readmission Reduction Program; other abbreviations as in Table 1.
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we found that readmissions for both patients with a
principal diagnosis of HF and patients with a sec-
ondary of HF significantly decreased after passage of
the ACA (Central Illustration). Readmissions following
principal HF hospitalizations decreased marginally
more than those following other hospitalizations with
HF, a trend that had begun even before the ACA.
Following the introduction of the HRRP, the decrease
in readmissions plateaued for both groups, and the
difference in readmission rates stabilized between
groups. Trends in a composite outcome of 30-day
risk-adjusted readmission or mortality generally fol-
lowed a similar trend pattern, although this outcome
improved following secondary HF hospitalizations as
compared with principal HF hospitalizations in the
post-HRRP period. In general, readmissions were
frequent with relatively similar trends for all HF
hospitalizations throughout the study period.
Notably, readmission rates were greater than one-
fifth for all 3 cohorts even by study end.

Hospitalizations with a principal diagnosis other
than HF accounted for three-fourths of the nearly 13
million hospitalizations in our study. The frequency
of these hospitalizations is notable given their high
rates of readmission: during the first 2 years of the
study period, over 24% of these hospitalizations
resulted in a readmission. By comparison, among the
full population of Medicare patients during this
period, those hospitalized with AMI or pneumonia
had much lower readmission rates (AMI: 20%; pneu-
monia: 18%) and rates were even lower for all other
conditions (17%) (9,23). The fact that readmission
rates for patients with a secondary HF were nearly the
same as the rates for patients with principal diagnosis
of HF in our study suggests that any diagnosis of HF
may be a more important risk factor for readmission
than the principal discharge diagnosis. Although
other studies have shown HF to be a risk factor for
readmission and it is included in the CMS read-
mission risk model (11,15), our findings specifically
suggest that hospitalized patients with HF represent a
high-risk group that may be an appropriate target for
readmission reduction efforts.

Similar to prior studies (6,9,10), we observed suc-
cess in readmission reduction following principal HF
hospitalization with the introduction of the ACA.
Concurrently, passage of the ACA was associated with
reduced readmissions for HF-related hospitalizations
for other causes. This readmission reduction was
likely a spillover effect of policy changes that had
hospitals more focused on readmissions both gener-
ally and specifically for HF patients. Other studies
have demonstrated readmission reduction across all
conditions not targeted to the ACA, findings that have
been attributed to broad attention given to read-
missions, general behavioral changes to reduce
readmission, large-scale implementation efforts to
reduce them, and changes in coding practices
(5,6,9,18).

Additionally, a number of initiatives to reduce
readmissions following principal HF hospitalizations
may reduce readmissions following HF-related hos-
pitalizations for any cause. For instance, improving
processes of transitional care including medicine
reconciliation, appropriate transfer of information to
the primary care provider, and ensuring early follow-
up appointments can likely be implemented across
diagnoses (2,4,24). Conversely, some higher-intensity
interventions such as follow-up telephone calls,
individualized care management, and telemonitoring
may be prioritized toward hospitalizations with a
principal HF hospitalization that are subject to HRRP
penalties (2,4,25,26). Such prioritization may explain
why secondary HF hospitalizations had a slightly
lower decrease in readmissions when compared with
principal HF hospitalizations. Nonetheless, even
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Hospitalized patients with heart failure (HF) were categorized into cohort based on principal diagnosis. Hospitalizations with a principal diagnosis of heart failure

(cohort 1), hospitalizations with a principal diagnosis of acute myocardial infarction (AMI) or pneumonia and a secondary diagnosis of heart failure (cohort 2), and

hospitalizations with a principal diagnosis other than heart failure, acute myocardial infarction, or pneumonia and a secondary diagnosis of heart failure (cohort 3) all

had similar reductions in adjusted readmission rates following introduction of the Affordable Care Act followed by a relative increase in readmission rates following

introduction of the Hospital Readmission Reduction Program. Readmission rates were similar throughout the period for all 3 cohorts.
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PERSPECTIVES

COMPETENCY IN SYSTEMS-BASED PRACTICE: In response

to changes in reimbursement policies, readmissions for patients

with HF covered under Medicare have been reduced regardless of

the reason for hospitalization.

TRANSLATIONAL OUTLOOK: The specific strategies by

which readmission reduction has been achieved for both patients

with principal and secondary diagnoses of HF require further

investigation.
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some of the patients hospitalized for other causes
may have received such high-intensity interventions
because hospitalizations for HF may be difficult to
differentiate clinically from hospitalizations related
to common comorbidities such as chronic obstructive
pulmonary disease, pneumonia, or kidney disease.
Because the final discharge diagnosis is determined
only after many of these transitional care in-
terventions are introduced, some of these higher-cost
interventions may have been used for hospitaliza-
tions for other causes.

Consistent with our hypothesis, we found that
post-ACA readmission reduction was slightly greater
following hospitalizations for HF than following
other hospitalizations with HF. However, we were
surprised that this difference began in 2008. This was
2 years before passage of the ACA. Nonetheless, a
number of initiatives may account for a small relative
decline in readmissions for principal versus second-
ary HF during this period. Concerns for HF read-
missions began well before ACA passage (27) and
Medicare instituted publicly reporting of hospital
readmission rates following hospitalizations for HF in
2009 (28). HF quality metrics were applied to hospi-
talizations for HF at the beginning of our study
period; as a result, these metrics, which have been
associated with improved post-discharge outcomes
and are appropriate for all patients with HF, were
more commonly achieved in hospitalizations for HF
than hospitalizations for other causes (29,30).
Finally, many local hospital initiatives to reduce
readmissions for HF were incorporated before the
ACA (25,31,32).

STUDY LIMITATIONS. Our categorization of HF was
based on discharge diagnosis, which is subject to
misclassification. As noted earlier, differentiating
the principal reason for hospitalization as HF
versus another condition such as chronic obstruc-
tive pulmonary disease can be difficult. Although
misclassification of the principal discharge diag-
nosis could have led to misclassification of
study cohorts, this limitation would result in a con-
servative bias. Additionally, our study is limited to
older Medicare beneficiaries so may not be general-
izable to younger or privately insured patients.
Finally, we did not account for observation stays in
our analysis. Prior work has suggested that obser-
vation stays increased during this period; however,
they do not appear to account for the decrease in
readmissions over time (6).

CONCLUSIONS

More than three-fourths of Medicare hospitalizations
with a diagnosis of HF were for causes other than
acute HF, and readmissions following other HF-
related hospitalizations were similar to rates
following acute HF hospitalizations. Although policy
initiatives such as the HRRP have targeted reducing
readmissions following principal HF hospitalizations,
such initiatives have had a spillover effect in reducing
readmissions for other HF-related hospitalizations as
well.
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