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Abstract

Reports on the burden of heart failure (HF) have largely omitted HF diagnosed in outpatient
settings. We quantified annual incidence rates (IR, per 1,000 person years) of HF identified in
ambulatory clinics, emergency departments (EDs), and during hospital stays in a national
probability sample of Medicare beneficiaries from 2008 to 2014, by age and race/ethnicity. A 20%
random sample of Medicare beneficiaries ages =65 years with continuous Medicare Parts A, B,
and D coverage was used to estimate annual IRs of HF identified using ICD-9-CM codes. Of the
681,487 beneficiaries with incident HF from 2008-2014, 283,451 (41%) presented in ambulatory
clinics, 76,919 (11%) in EDs, and 321,117 (47%) in hospitals. Overall, incidence of HF in
ambulatory clinics decreased from 2008 (IR=22.2, 95% CI: 22.0, 22.4) to 2014 (IR=15.0, 95% CI:
14.8, 15.1). Similarly, incidence of HF-related ED visits without an admission to the hospital
decreased somewhat from 2008 (IR=5.5, 95% CI: 5.4, 5.6) to 2012 (IR=4.2, 95% CI: 4.1, 4.3) and
stabilized from 2013 to 2014. Similar to previous reports, HF hospitalizations, both ICD-9-CM
code 428.x in the primary and any position, decreased over the study period. Over half of all new
cases of HF among Medicare beneficiaries presented in an ambulatory clinic or ED. The overall
incidence of HF decreased from 2008 to 2014, regardless of health care setting. In conclusion,
consideration of outpatient HF is warranted to better understand the burden of HF and its temporal
trends.
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Introduction

Methods

Heart failure (HF) is the leading hospital discharge diagnosis among Medicare
beneficiaries®. To reduce morbidity and cost, the Centers for Medicare and Medicaid
Services (CMS) initiated public reporting of HF hospital readmission rates in 2009 and, in
2010, established financial penalties for hospitals with high readmission rates 2. Strategies to
reduce HF-related hospital admissions and readmissions have led to increased diagnosis and
management of HF in ambulatory care clinics and emergency departments (EDs) 3 4. It has
been posited that policy changes in financial reimbursements may have prompted an
increase in HF management in the ED in lieu of an inpatient stay 4. These questions
highlight the need to assess occurrence and temporal trends of HF care in ambulatory clinics
and emergency departments. Few studies have described ambulatory HF 5-8, and none have
reported on HF-related ambulatory clinic visits separately from HF-related ED visits. The
objective of this study was to quantify and compare annual incidence rates of HF diagnosed
in the ambulatory clinic, the ED (not resulting in a hospital admission), and during hospital
admissions. We hypothesized that US policy and payment changes would drive some
diagnosis and treatment of HF patients to non-hospitalized settings, resulting in a modest
decrease in incidence of hospitalized HF and a corresponding increase in the incidence of
HF-related ambulatory clinic and ED visits.

Our source population was a 20% random sample of all CMS Medicare beneficiaries age
>65 years with Medicare fee-for-service Parts A, B, and D coverage for =1 calendar month
during 2007-2014. Beneficiaries were randomly selected by CMS based on the beneficiary
ID number. Once a beneficiary met this selection criterion, all available fee-for-service
claims and death data were included through the end of 2014, disenrollment from Medicare
fee-for-service Parts A and B, or death, whichever came first.

Information concerning beneficiary enrollment in fee-for-service Parts A and B was
obtained from the annual Medicare Beneficiary Summary files. Continuous enroliment
periods were created to indicate uninterrupted fee-for-service coverage in Parts A and B and
lack of enrollment in a Medicare Advantage (HMO) plan. Medicare Provider Annual
Review (MedPAR, Part A), Carrier, and Outpatient files (Part B) were merged with
denominator files containing demographic and enrollment information including race/
ethnicity, date of birth, sex, and enrollment dates.

For participants with multiple enrollment periods, the first enrollment period was selected to
minimize misclassification of prevalent HF as incident. To further minimize
misclassification, we established a 2-year look-back period (the first 2 years of continuous
fee-for-service enrollment) free of HF-related Medicare claims 9. Therefore, beneficiaries
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were included if they were enrolled in continuous Medicare fee-for-service Parts A and B
for >2 years resulting in a cohort of Medicare beneficiaries age =67 years.

Outpatient HF was identified from Carrier claims with Current Procedural Terminology
(CPT) Evaluation and Management service codes for new and established outpatient visits
(99201-99205), consultations (99241-99245), and established preventive medicine visits
(99395-99397) and from Outpatient claims as visits to Federally Qualified Healthcare
Center (revenue center codes 520-521). Identified visits were matched with Carrier (Part B)
claims and claims for outpatient services, respectively. Using provider specialty codes to
identify provider types, we identified outpatient clinic visits, patients seen and released from
the ED, and observation stays. Outpatient clinic visits were classified as ambulatory clinic
visits. ED visits and observation stays that did not result in a hospitalization were classified
as ED visits. Hospitalized HF was identified from annual MedPAR records.

HF-related claims were identified using HF-specific International Classification of Diseases,
Ninth Revision, Clinical Modification (ICD-9-CM) codes 428.x in any position. Regarding
HF hospitalizations, 428.x in the primary position, an indication that HF was the primary
diagnosis for a hospitalization, is specific (99%); however, its sensitivity is low (33%) 10.
With a broader ICD-9-CM code definition of 428.x in any position, the specificity decreases
(86%) but the sensitivity increases substantially (83%) 10. Thus, we identified HF
hospitalizations using 2 ICD-9-CM code definitions: ICD-9-CM code of 428.x in any
position and ICD-9-CM code of 428.x in the primary position.

Incident HF was defined as the first HF claim, regardless of health care setting, observed
after the established look-back period. If a beneficiary was hospitalized, seen in the ED, or
visited an ambulatory clinic for a HF-related reason (ICD-9-CM code of 428.x) during the 2-
year look-back period, they were classified as having prevalent HF. Beneficiaries with
prevalent HF were excluded.

To our knowledge, there are no validation studies for outpatient HF ICD-9-CM code
algorithms 1. Thus we conducted a sensitivity analysis by including a more specific
definition of ambulatory clinic HF. An “ambulatory HF-related visit with confirmation” was
defined as a HF-related visit to a primary care physician or cardiologist with a second HF-
related visit to the ambulatory clinic, ED, or hospital within 365 days of the initial
ambulatory clinic visit. The date of the first ambulatory clinic visit was considered the date
of incident HF.

Demographic information on age (recorded on July 1 of enrollment year), race/ethnicity, and
gender was obtained from annual Medicare beneficiary summary files. Age was categorized
as 67-69 years, 70-74 years, 75-79 year, 80-84 years, and =85 years. Race/ethnicity was
categorized as non-Hispanic white, black, Hispanic, Asian, Native American, and other.
Medicare beneficiaries were excluded if they had a self-identified race of “other”. We
considered hospital and outpatient claims for comorbidities prior to incident HF, including
during the 2-year look-back period and during the incident visit. All claims for
comorbidities in each calendar year (prior to an incident HF) were used. Diagnostic codes
for comorbidities are presented in Supplemental Table 1.
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Descriptive characteristics were expressed as counts and percentages. Poisson regression
models were used to estimate annual crude and age-adjusted incidence rates per 1,000
person-years and corresponding 95% confidence intervals (Cl). The analyses and
presentation of results were stratified by age group (65-74, 75-79, 80-84, and =85 years)
and race/ethnicity (white, black, Hispanic, Asian, and Native American). Incidence rate
ratios (IRR) were estimated to determine differences in incidence between sex, age, and
race/ethnic groups.

All analyses were conducted using SAS V9.3 (SAS Inc. Cary, North Carolina). This study
was approved/exempted by the UNC Institutional Review Board. Individual informed
consent was not required.

Of the 681,487 CMS Medicare fee-for-service beneficiaries in the 20% random sample with
incident HF from 2008 to 2014, 283,451 (41%) first presented in the ambulatory clinic,
76,919 (11%) in the ED, and 321,117 (47%) in the hospital. Compared with beneficiaries
whose incident HF occurred in the ambulatory clinic, beneficiaries seen and released from
the ED at the time of their initial HF diagnosis were more likely to be women (63% vs.
56%), age =85 years (26% vs. 20%), and black (11% vs. 8%, Table 1). Beneficiaries
admitted to the hospital had similar demographic characteristics to those treated in the ED.
Beneficiaries admitted to the hospital for their initial HF diagnosis generally had a greater
proportion of comorbidities than beneficiaries whose incident HF presented in the
ambulatory clinic or ED (Table 1). During the years 2008 to 2014, incidence rates of
hospitalized HF (428.x in any position) were higher compared to rates of HF diagnosed in
the ambulatory clinic, ED, and the hospital (with a primary diagnostic code, Figure 1).
Demographic characteristics by year are presented in Supplemental Table 2.

Incidence of HF in ambulatory clinics decreased from 22.2 per 1,000 person years (95% CI:
22.0, 22.4) in 2008 to 15.0 per 1,000 person years (95% ClI: 14.8, 15.1) in 2014, with a spike
in 2013 (IR=17.7, 95% CI: 17.5, 17.9, Figure 1). Incidence of HF-related ambulatory clinic
visits was incrementally higher among older age groups (Figure 2, Supplemental Table 3).
Trends in the incidence of HF from 2008 to 2014 did not differ by age group. Compared to
white beneficiaries, Asian, Native American, and black beneficiaries had consistently higher
rates of incident HF, while Hispanic beneficiaries experienced the lowest rates of HF
incidence (Figure 2, Supplemental Table 3). Among all race/ethnic groups, incidence of HF-
related ambulatory clinic visits declined from 2008 to 2012. Similar to the overall trend,
incidence increased in 2013 among black, Native American, and white beneficiaries.
Incidence continued to decrease among Hispanic and Asian beneficiaries.

Of the 283,451 beneficiaries who presented with incident HF in ambulatory clinics, 164,625
(58%) had a subsequent HF-related visit to a clinic, ED, or hospital within 365 days of the
incident visit (outpatient HF with confirmation). The trend in incident ambulatory HF-
related visit with confirmation remained virtually unchanged compared to all incident
ambulatory clinic visits overall and by age and race/ethnic groups (Figure 1, Supplemental
Figure 1, Supplemental Table 4).
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Incidence of HF-related ED visits not resulting in a hospital admission decreased marginally
from 2008 (IR=5.5 per 1,000 person years, 95% CI: 5.4, 5.6) to 2012 (IR=4.2 per 1,000
person years, 95% Cl: 4.1, 4.3, Figure 1) and remained stable through 2014. The incidence
was higher among older age groups and was stable over the study period for beneficiaries
67-69 years, 70-74 years, and 75-79 years (Figure 2, Supplemental Table 5). The incidence
of HF-related ED visits of those 80 years and older decreased from 2008 to 2012 with an
increase in 2013 followed by a decrease in 2014. Incidence rates for HF-related ED visits
among Native American and black beneficiaries were consistently higher compared to white
beneficiaries (Figure 2, Supplemental Table 5). Hispanic and Asian beneficiaries had the
lowest incidence rates of ED HF during the study period. Among Native American and
black beneficiaries, incidence of HF-related ED visits decreased from 2008 to 2011 with a
subsequent increase in incidence through 2014. Incidence was stable among Asian and
Hispanic beneficiaries and decreased nominally for white beneficiaries during the entire
study period.

Incidence of hospitalized HF (ICD-9-CM code 428.x in any position) decreased from 2008
(IR=22.7 per 1,000 person years, 95% Cl: 22.5, 22.9) to 2010 (IR=18.7 per 1,000 person
years, 95% CI: 18.5, 18.9, Figure 1). Following the decline, the trend for incident HF
hospitalizations was unstable from 2011 to 2014. Incidence of hospitalized HF was higher
among older age groups (Figure 3, Supplemental Table 6). Incidence of hospitalized HF and
associated trends over time differed by race/ethnicity (Figure 3, Supplemental Table 6).
Black and Native American beneficiaries had the highest, and Hispanic beneficiaries had the
lowest incidence of hospitalized HF over the study period compared to white and Asian
beneficiaries, who had similar incidence rates. Incidence of hospitalized HF declined over
the study period among black and Asian beneficiaries, remained relatively stable for Native
American and white beneficiaries, and increased among Hispanic beneficiaries.

Of the 321,117 incident HF hospitalizations, 60,492 (19%) carried ICD-9-CM diagnostic
code in the primary position. The incidence of HF hospitalizations with a primary diagnostic
code decreased from 2008 (IR=4.7 per 1,000 person years, 95% ClI: 4.6, 4.8) to 2014
(IR=3.4 per 1,000 person years, 95% ClI: 3.3, 3.4). The incidence was higher among older
age groups (Figure 3, Supplemental Table 7). For beneficiaries =85 years, an initial decline
in incidence was followed by an increase in 2012 to 2013 and leveled in 2014. The incidence
of HF hospitalizations with a primary diagnostic code among beneficiaries 67-69 and 70-74
years was stable during the study period. Black beneficiaries had the highest, and Hispanic
beneficiaries had the lowest incidence of HF hospitalizations with a primary diagnostic code
over the study period (Figure 3, Supplemental Table 7). The incidence among Native
American and Asian beneficiaries did not differ from that of white beneficiaries. From 2008
to 2012, incidence of hospitalized HF decreased among black and Hispanic beneficiaries,
followed by an increase from 2012 to 2014 for both groups.

Discussion

Complementing previous reports on the incidence and temporal trends of hospitalized HF
11-14 \we present new information on the incidence of HF in ambulatory clinics, EDs, and
hospitals from 2008 to 2014 in a sample of US Medicare beneficiaries. We observed over
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half of all new HF visits among CMS Medicare beneficiaries occurred in a non-hospitalized
setting during the study period.

HF first recognized as an outpatient encounter has been largely omitted from the
characterization of incidence of this condition and its temporal trends 3 11.14-16 Recent
studies suggest a significant proportion of initial diagnoses of HF present in outpatient
settings, including the ambulatory clinic and ED °: 6. HF incidence among CMS Medicare
beneficiaries were similar to published incidence rates from Ontario, Canada, where almost
half of incident HF visits during the years 1997-2007 occurred in the outpatient setting > ©.
By contrast, a recent Danish study found no differences in estimated IRs for their temporal
trends when outpatient diagnoses were included with hospitalized HF 17.

The incidence of HF among all CMS Medicare beneficiaries decreased from 2008 to 2014,
regardless of health care setting, with more substantial declines among older beneficiaries.
Our results substantiate studies that reported a decrease in the incidence of hospitalized HF
in recent years 1.5 6. 12,13, 18,19 ‘e postulated that the observed decreases in hospitalized
HF would be accompanied by an increase in incident HF in ambulatory care clinics and/or in
the ED without a subsequent hospital admission. To the contrary, the incidence of
ambulatory clinic and ED visits also decreased from 2008 to 2014, suggesting that
ambulatory clinics are not substituting for hospitalized HF care. While 92% of
hospitalizations with a primary ICD-9-CM 428.x HF code were validated as acute,
decompensated HF by a panel of expert reviewers 20: 21 little is known about the validity of
HF codes in the ambulatory setting. When we required confirmation of the initial visit with a
subsequent HF-related visit, the proportion of beneficiaries with an ambulatory clinic HF
diagnosis decreased from 40% to 24%. Lack of a follow-up visit may be unusual for a
patient newly diagnosed with HF. Yet, an initial diagnosis in an ambulatory clinic may be
capturing individuals much earlier in their disease progression. Moreover, ambulatory
clinicians may not code HF during follow-up visits, which may address common
comorbidities such as hypertension or obesity or other acute medical problems.

Increasingly greater access to diagnostic tests in ambulatory care clinics, primarily
echocardiograms and biomarkers that improve diagnostic accuracy and reduce rule-out
diagnoses provide a potential explanation for the modest decrease in the incidence of HF in
ambulatory care from 2008 to 2014. Research that considers temporal trends of various
cardiorespiratory syndromes including HF and lung diseases would provide additional
information. Also to be considered are the temporal trends in precursor conditions and risk
factors of HF. Favorable trends in the detection and control of high blood pressure 22, paired
with reductions in cardiovascular diseases antecedent to HF 22 may have contributed to the
observed decrease in the incidence of HF. In contrast, other risk factors for HF such as
diabetes, obesity, and physical inactivity have worsened over time 22,

The transient increase in the incidence of HF in ambulatory care settings observed in 2013 is
noteworthy, possibly explained by the implementation of various CMS policies, such as the
CMS Hospital Readmissions Reduction Program which were finalized in 2012 and 2013
(cms.gov). Also in 2013, CMS implemented reimbursements for telemonitoring of weight in
the management of HF in the ambulatory clinic setting. While one or more of these policy

Am J Cardiol. Author manuscript; available in PMC 2019 June 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Camplain et al.

Page 7

changes, possibly paired with higher ambulatory care reimbursements, may have translated
into a temporary increase in the number of HF-related visits, this administrative claims-
based study was unable to determine the effect of such policies.

Similar to a recent study 11, we observed that black and Native American beneficiaries had
the highest incidence of hospitalized HF, whereas Hispanic beneficiaries had the lowest
incidence of hospitalized HF. The observed incidence of HF among Hispanic beneficiaries,
which was the lowest in comparison with all other race/ethnic groups, regardless of
healthcare setting is in contrast to other published studies including reports from the Multi-
Ethnic Study of Atherosclerosis (MESA) 2324 QOur results apply to insured, Medicare
beneficiaries whereas MESA participants were younger and without requirements for health
insurance. Observed relative differences between black/Native American and white
beneficiaries did not narrow over the study period. Our data also show incidence of HF-
related ED visits may also be increasing among Native American and black beneficiaries,
starting in 2011. The observed higher rates of ED and hospitalized HF among black and
Native Americans suggest that these groups may increasingly seek medical care in non-
ambulatory settings. Significant disparities are known to exist in health care based on race/
ethnicity, 2> and poverty rates among black and Native Americans are more than twice that
of whites 26. Further, many Native Americans in the US reside in rural areas with limited
access to primary care. Because of this limited access to care, beneficiaries may wait until a
condition is more serious and seek care in an emergency or inpatient setting.

Replication of our results in other populations is warranted, such as in an all-payer cohort.
Because our study sample only included Medicare beneficiaries enrolled in fee-for-service
Parts A, B, and D, we were not able to consider HF encounters among individuals enrolled
in Medicare Advantage, or in Medicare fee-for-service Parts A and B only. It has been
reported that few differences exist between Medicare beneficiaries enrolled in fee-for-
service parts A, B, and D compared to those not enrolled in part D and those enrolled in
Medicare Advantage 27. However, part D enrollees have, on average, lower incomes than
non-part D enrollees (ResDAC.com) and Medicare Advantage beneficiaries are less likely to
reside in urban areas and are 30% less likely to use emergency room services 27,

In conclusion, we observed that half of all new cases of HF among Medicare beneficiaries
first presented in the ambulatory clinic and ED settings. Incidence of non-hospitalized, as
well as hospitalized, HF among CMS Medicare beneficiaries decreased during the years
2008-2014 across race/ethnic and age groups. Future research on HF incidence and
temporal trends in the burden of HF should consider encounters in the ambulatory setting.
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Figure 1. Crude incidence rates for heart failure by health care setting, a random 20% sample of
Medicare fee-for-service beneficiaries with parts A and B for =2 years (2008-2014)

Abbreviations: International Classification of Diseases, Ninth Revision, Clinical
Modification (ICD-9-CM)

Ambulatory clinic visits included visits to primary care physicians and cardiologists
Ambulatory clinic visits with confirmation are a subset of all heart failure-related
ambulatory clinic visits; only those with a second heart failure-related visit in the ambulatory
clinic, emergency department, or hospital within 365 days of the incident ambulatory clinic
visits are included

Emergency department visits included visits to the emergency department that did not end in
a hospital admission (routine discharge) and observation stays

Hospitalizations included emergency department visits with a subsequent admission to the
hospital

Primary hospitalizations are a subset of all heart failure-related hospitalizations with an
ICD-9-CM code of 428.x in the first position of the hospital billing record

Heart failure-related claims were identified using heart failure-specific ICD-9-CM codes
428.x in any position in the billing record

Incidence heart failure was defined as the first heart failure claim observed after the first 2
years of fee-for-service enrollment free of a heart failure claim

Age was recorded on July 1 of a given year
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Figure 2. Crude incidence rates for heart failure related ambulatory clinic and emergency
department visits (ICD-9-CM code 42.8.x) by age and race, a random 20% sample of Medicare
fee-for-service beneficiaries with parts A and B for =2 years (2008-2014)

Abbreviations: International Classification of Diseases, Ninth Revision, Clinical

Modification (ICD-9-CM)

Ambulatory clinic visits included visits to primary care physicians and cardiologists

Emergency department visits included visits to the emergency department that did not end in
a hospital admission (routine discharge) and observation stays
Heart failure-related claims were identified using heart failure-specific ICD-9-CM codes

428.x in any position in the billing record

Incidence heart failure was defined as the first heart failure claim observed after the first 2
years of fee-for-service enrollment free of a heart failure claim

Age was recorded on July 1 of a given year
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Figure 3. Crude incidence rates for heart failure related hospitalizations and primary

hospitalizations (ICD-9-CM code 428.x) by age and race, a random 20% sample of Medicare fee-

for-service beneficiaries with parts A and B for =2 years (2008-2014)

Abbreviations: International Classification of Diseases, Ninth Revision, Clinical

Modification (ICD-9-CM)

Hospitalizations included emergency department visits with a subsequent admission to the

hospital

Primary hospitalizations are a subset of all heart failure-related hospitalizations with an
ICD-9-CM code of 428.x in the first position of the hospital billing record
Heart failure-related claims were identified using heart failure-specific ICD-9-CM codes

428.x in any position or the first position in the billing record

Incidence heart failure was defined as the first heart failure claim observed after the first 2

years of fee-for-service enrollment free of a heart failure claim
Age was recorded on July 1 of a given year
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