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Objective: To evaluate the effect of a mental illness di-
agnosis on quality of care and outcomes among patients
with heart failure.

Design: Retrospective, national, population-based sample
of patients with heart failure hospitalized from April 1,
1998, through March 31, 1999, and July 1, 2000, through
June 30, 2001.

Setting: Nonfederal US acute care hospitals.

Patients: A total of 53 314 Medicare beneficiaries.

Main Outcome Measures: Quality of care measures,
including left ventricular ejection fraction (LVEF) as-
sessment, prescription of an angiotensin-converting en-
zyme (ACE) inhibitor at discharge among patients with-
out treatment contraindications, and 1-year readmission
and 1-year mortality.

Results: Of the patients included in the study, 17.0% had
a mental illness diagnosis. Compared with patients with-
out mental illness diagnoses, eligible patients with men-

tal illness diagnoses had lower rates of LVEF evaluation
(53.0% vs 47.3%; P� .001) but comparable rates of ACE
inhibitor prescription (71.3% vs 69.7%; P=.40). Findings
were unchanged after multivariate adjustment: patients
withmental illnesshadloweroddsofLVEFevaluation(odds
ratio [OR], 0.81; 95% confidence interval [CI], 0.76-0.87)
but comparable rates of ACE inhibitor prescription (0.96;
0.80-1.14).Patientswithmental illnessdiagnoseshadhigher
cruderatesof1-yearall-causereadmission(73.7%vs68.5%;
P�.001),whichpersistedaftermultivariateadjustment(OR,
1.30;95%CI,1.21-1.39).Crude1-yearmortalitywashigher
among patients with a mental illness diagnosis (41.0% vs
36.2%; P� .001).Presenceof acomorbidmental illnessdi-
agnosiswasassociatedwith1-yearmortalityaftermultivar-
iate adjustment (OR, 1.20; 95% CI, 1.12-1.28).

Conclusions: Mental illness is commonly diagnosed
among elderly patients hospitalized with heart failure.
This subgroup receives somewhat poorer care during hos-
pitalization and has a greater risk of death and readmis-
sion to the hospital.
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P REVIOUS STUDIES HAVE RE-
ported that patients with
mental illness are at in-
creased risk for developing
cardiovascular diseases, in-

cluding heart failure.1-4 This literature sug-
gests not only an increased risk of inci-
dent heart failure but also poorer outcomes
after diagnosis. Limited evidence sug-
gests that patients with mental illness and
heart failure require more expensive care5

and experience higher rates of hospital-
ization and mortality than those without
psychiatric comorbidities.6-15 Such stud-
ies are based on patients drawn from single
centers, registries, regions, or other se-
lected patient populations.2,6,7,9-15 Further-
more, although several studies have as-
sessed the effect of depression on heart
failure outcomes,6,7,9-15 comparatively few

data are available regarding schizophre-
nia,2 substance abuse, and other types of
mental illness.16 Notably absent is an as-
sessment of the specific treatment pro-
vided to patients with mental illness and
heart failure. Although mental illness is as-
sociated with reduced rates of procedure
use17 and quality of care18 in patients with
myocardial infarction, few comparable data
exist for patients with heart failure.

To address this issue, we undertook an
assessment of a national cohort of Medi-
care patients hospitalized with heart fail-
ure to assess the effect of mental illness on
treatment and outcomes. We specifically
sought to assess whether mental illness was
associated with differences in quality of
care during hospitalization or readmis-
sion and mortality in the year following
hospitalization.

Author Affiliations are listed at
the end of this article.
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METHODS

NATIONAL HEART FAILURE PROJECT

The National Heart Failure (NHF) Project was a Centers for
Medicare and Medicaid Services initiative to improve quality
of care for Medicare beneficiaries hospitalized with heart fail-
ure. The NHF sampling and data collection strategy has been
described in greater detail previously.19 Briefly, Medicare fee-
for-service beneficiaries hospitalized from April 1, 1998, through
March 31, 1999, and July 1, 2000, through June 30, 2001, with
a principal discharge diagnosis of heart failure (International
Classification of Diseases, Ninth Revision, Clinical Modification
[ICD-9-CM] codes 402.01, 402.11, 402.91, 404.01, 404.91, or
428)20 were identified and sampled by state. Records were for-
warded to 1 of 2 data abstraction centers and underwent de-
tailed abstraction for clinical data, including medical history,
comorbidity, findings at admission, in-hospital course, status
at discharge, medication and procedure use, and laboratory and
other diagnostic evaluations. Trained reviewers, medical rec-
ord abstraction software, and random record reabstraction were
used to optimize data quality.19

STUDY COHORT

The initial NHF Project sample included 78 882 medical rec-
ords. Medical records of patients who had been readmitted
(n=3732), those undergoing chronic hemodialysis (n=549),
those who left the hospital against medical advice (n=59), and
those with no or an invalid Social Security number (n=48) were
excluded, in accordance with NHF Project exclusion criteria.
Patients younger than 66 years (n=7910), those who arrived
by interhospital transfer (n=2419), and those without heart fail-
ure at admission (n=5003) were also excluded to ensure ex-
amination of a representative cohort of older patients directly
admitted with heart failure. In total, 17 707 patients met 1 or
more of these exclusion criteria, which left 61 175 patients eli-
gible for analysis.

ADDITIONAL DATA SOURCES

Data from the NHF Project were linked with the American Medi-
cal Association Physician Masterfile using the unique physi-
cian identification number of the attending physician for each
hospitalization.21 Physician characteristics included self-
reported specialty and board certification. Hospital character-
istics, including bed size, US Census region, rural location, level
of cardiac care facilities, ownership, and teaching status, were
obtained by linking data from the 1998 American Hospital As-
sociation Survey of Hospitals.22

COMORBID MENTAL ILLNESS DIAGNOSIS

Building on previous studies with similar methods,17,18 a mental
illness diagnosis was identified by the presence of an adminis-
trative secondary diagnosis code of “any mental disorder” (ICD-
9-CM codes 295.00-319.99) recorded at admission during the
index hospitalization or at any encounter in the previous year.
Patients for whom Medicare Part A administrative data were not
available (n=2516) were excluded from the analysis. Patients with
active dementia, delirium, and other organic psychotic condi-
tions (ICD-9-CM codes 290.00-294.99) were also excluded
(n=5345) because their diagnoses suggested a possible medical
pathogenesis associated with a substantially higher risk of mor-
tality rather than a mental illness. Exclusion of these patients pro-
duced the final study cohort of 53 314 patients.

QUALITY OF CARE AND OUTCOMES

The NHF Project’s evaluation of patient treatment focused on the
evaluation of the left ventricular ejection fraction (LVEF) and the
prescription of angiotensin-converting enzyme (ACE) inhibi-
tors, both widely accepted measures of quality of care for pa-
tients with heart failure.19,23 Prescription of ACE inhibitor therapy
at discharge was assessed among ideal candidates, defined as pa-
tients with left ventricular dysfunction who had no contraindi-
cations to ACE inhibitor therapy. To account for the possible use
of angiotensin receptor blockers (ARBs) in lieu of ACE inhibi-
tors, we also examined the use of ACE inhibitors or ARBs among
ideal candidates for ACE inhibitors. Patients were considered to
have undergone LVEF evaluation if their medical record con-
tained an LVEF value measured before admission, their LVEF was
measured during hospitalization, or the medical record con-
tained a note of a planned LVEF assessment following dis-
charge. Quality of care indicators are described in the Box.

Mortalitywithin1yearofadmission,all-causereadmission, re-
admissionforheartfailure,andreadmissionformentalillnesswithin
1yearofdischargewereavailable forallpatientsandwereassessed
using the Medicare Enrollment database and billing records.24

STATISTICAL ANALYSIS

Differences in medical history, comorbidities, admission char-
acteristics, and quality indicator eligibility between patients with
and without mental illness diagnoses were assessed using �2

and Wilcoxon rank sum tests. Crude differences in quality of
care and outcomes between patients with and without mental
illness diagnoses were evaluated using �2 tests. Multivariate
analyses were performed to determine whether differences in
quality of care or outcomes among patients with mental ill-
ness diagnoses were independent of other factors. Logistic re-
gression models adjusted for covariates used in previous stud-
ies,25,26 including patient age, sex, race, medical history (coronary
artery disease, diabetes mellitus, hypertension, chronic obstruc-
tive pulmonary disease, LVEF, and admission source), admis-
sion characteristics (heart rate and serum sodium and creati-
nine levels), and severity of illness, as measured by a modified
version of the Medicare Mortality Prediction System (including
age, cancer, mobility, prior congestive heart failure, mean arte-
rial pressure, heart rate, serum urea nitrogen level, white blood
cell count, and the Acute Physiology and Chronic Health Evalu-
ation II score).27 Analyses also adjusted for physician specialty,
physician board certification, and hospital characteristics, in-
cluding number of beds, rural location, US Census region, own-
ership, teaching status, and level of cardiac care facilities.

Dummy variables were used to denote patients with miss-
ing physician or hospital data. Missing continuous variables
(heart rate, n=56; serum sodium level, n=982; and serum cre-
atinine level, n=1037) were replaced with the study cohort’s
median value and a dummy variable indicating the replace-
ment of missing data.

Analyses incorporated probability weights based on the in-
verse sampling fraction for each state. Statistical analyses ac-
counted for clustering of patients by hospital and were con-
ducted using Stata statistical software, version 8.0 (Stata Corp,
College Station, Texas). This study was approved by the Yale Uni-
versity School of Medicine Human Investigation Committee.

RESULTS

Patients with mental illness diagnoses accounted for 17.0%
of the study cohort. The most commonly documented
mental illness diagnoses were depressive disorder (ICD-
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9-CM 311), neurotic disorder (ICD-9-CM 300), and non-
dependent abuse of drugs (ICD-9-CM 305); most other
mental illness diagnoses were documented infrequently
(Table 1). Compared with patients without mental ill-
ness diagnoses, patients with mental illness diagnoses
were, on average, younger than patients without mental
illness diagnoses and a greater proportion were female;
white; had a history of heart failure, chronic obstructive
pulmonary disease, or mobility limitations; and were ad-
mitted from residential facilities (Table 2).

Overall, 98.2% of patients were eligible for LVEF evalu-
ation (98.3% patients with mental illness diagnosis vs
98.2% patients without mental illness diagnosis; P=.12)
and 16.4% for evaluation of ACE inhibitor prescription
(15.3% vs 16.7%; P=.02) or ACE inhibitor or ARB pre-
scription rates among patients classified as ideal for ACE
inhibitor therapy (Table 3).

Among patients classified as ideal for ACE inhibitor
prescription, those with and without mental illness di-
agnoses had comparable crude rates for the end points
of ACE inhibitor prescription (69.7% vs 71.3%, respec-
tively; P=.40) and ACE inhibitor or ARB prescription
(78.5% vs 79.7%; P=.47). Patients with mental illness di-

agnoses had lower rates of LVEF evaluation than did pa-
tients with no mental illness diagnoses (47.3% vs 53.0%;
P�.001). These patterns of care were unchanged after
multivariate adjustment. Patients with mental illness di-
agnoses were less likely to undergo LVEF evaluation (ad-
justed odds ratio [OR], 0.81; 95% confidence interval [CI],
0.76-0.87) but had comparable odds of being pre-
scribed an ACE inhibitor (adjusted OR, 0.96; 95% CI,
0.80-1.14) or an ACE inhibitor or ARB (adjusted OR, 0.95;
95% CI, 0.78-1.17) (Table 3).

Patients with mental illness diagnoses had higher crude
rates of 1-year all-cause readmission (73.7% vs 68.5%;
P�.001), 1-year heart failure readmission (65.2% vs
60.6%; P�.001), and 1-year mental illness readmission
(31.1% vs 7.7%; P�.001) than did patients without men-
tal illness diagnoses. After multivariate adjustment, pa-
tients with mental illness diagnoses had a persistently
higher likelihood of 1-year all-cause readmission (ad-
justed OR, 1.30; 95% CI, 1.21-1.39), 1-year heart fail-
ure readmission (1.23; 1.15-1.32), and 1-year mental ill-
ness readmission (5.13; 4.73-5.56). Patients with mental
illness diagnoses had a higher 1-year mortality rate than
did patients without mental illness diagnoses (41.0% vs
36.2%; P�.001). Presence of a comorbid mental illness
diagnosis continued to be associated with 1-year mor-
tality after multivariate adjustment (adjusted OR, 1.20;
95% CI, 1.12-1.28) (Table 4).

Table 1. Prevalence of Reported Comorbid Mental Illness

Comorbid Mental Illness
ICD-9-CM

Diagnosis Code Prevalencea

Schizophrenic disorders 295 0.4
Affective psychoses 296 1.4
Paranoid states 297 �0.1
Other nonorganic psychoses 298-299 0.7
Neurotic disorders 300 5.1
Personality disorders 301 �0.1
Sexual deviation and disorders 302 �0.1
Alcohol dependence disorders 303 0.6
Drug dependence 304 �0.1
Nondependent abuse of drugs 305 4.8
Physiological malfunction arising

from mental factors
306 �0.1

Special symptoms or syndromes,
not otherwise classified

307 0.1

Acute reaction to stress 308 �0.1
Adjustment reaction 309 0.4
Specific nonpsychotic mental

disorders following brain damage
310 0.6

Depressive disorder, not elsewhere
classified

311 5.6

Disturbance of conduct, not
elsewhere classified

312 �0.1

Disturbance of emotions related to
childhood and adolescence

313 �0.1

Hyperkinetic syndrome of childhood 314 �0.1
Specific delays in development 315 �0.1
Psychic factors associated with

diseases classified elsewhere
316 �0.1

Mental retardation 317-319 �0.1

Abbreviation: ICD-9-CM, International Classification of Disease, Ninth
Revision, Clinical Modification.

aPrevalence reported as a weighted percentage of the total study cohort.

Box. Quality Indicator Eligibility Criteria

Prescription of ACE Inhibitorsa

Eligibility
Patient alive at time of discharge
Evidence of left ventricular systolic dysfunction

during hospitalization, LVEF �40%
No moderate or severe aortic or bilateral renal

artery stenosis
No physician documentation of any reason for

withholding ACE inhibitor therapy
Patient not enrolled in ACE inhibitor or other

clinical trials
Serum creatinine level �3.0 mg/dL
Systolic blood pressure �70 mm Hg throughout

hospitalization
Serum potassium level �1.79 mEq/L

Quality of Care Measure
ACE Inhibitor prescribed on discharge

Current LVEF Measurement

Eligibility
Patient alive at time of discharge

Quality of Care Measure
LVEF Assessed before hospitalization and noted in

medical record
Patient received LVEF assessment during hospi-

talization
Patient scheduled to receive LVEF evaluation after

discharge

Abbreviations: ACE, angiotensin-converting en-
zyme; LVEF, left ventricular ejection fraction.

SI conversion factors: To convert creatinine to
micromoles per liter, multiply by 788.4; to convert
potassium to millimoles per liter, multiply by 1.0.

aSame criteria used to evaluate prescription of ACE
inhibitors or angiotensin receptor blockers.
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Table 2. Patient, Hospital, and Physician Characteristicsa

Characteristic Overall

Mental Illness

P ValuebNo Yes

Patients 100 83.0 17.0 NA
Age, mean (SD), y 79.5 (0.1) 79.8 (0.1) 78.1 (0.1) �.001
Female 58.7 58.2 61.5 �.001
Nonwhite race 14.4 14.9 12.2 �.001

Admission Characteristics
Systolic blood pressure, mean (SD), mm Hg 146.7 (0.2) 147.0 (0.2) 145.5 (0.4) .005
Diastolic blood pressure, mean (SD), mm Hg 77.6 (0.1) 77.7 (0.1) 77.1 (0.3) .03
Heart rate, mean (SD), beats/min 89.8 (0.1) 89.6 (0.2) 90.6 (0.3) .004
Peripheral edema 73.8 74.3 71.1 �.001
Cardiac arrest 1.6 1.6 1.3 .17

Medical History
Congestive heart failure 72.8 72.2 75.3 �.001
Left ventricular ejection fraction

�40% 34.6 35.0 32.4
�.001�40% 31.3 31.4 30.4

Unknown 34.2 33.6 37.2
Prior myocardial infarction 29.6 29.6 29.3 .66
Prior coronary disease 59.8 59.7 60.3 .45
Angina 17.9 18.1 16.8 .03
Hypertension 65.3 65.8 62.7 �.001
Diabetes mellitus 41.1 41.6 38.3 �.001
Prior coronary bypass graft surgery 24.3 24.7 22.4 �.001
Prior angioplasty 10.4 10.3 10.6 .47
Prior cerebrovascular disease 17.9 17.8 18.4 .33
Chronic obstructive pulmonary disease 35.0 32.5 47.0 �.001
Mobility

Independent ambulation 29.8 30.4 26.9
�.001Dependent 38.9 38.7 39.9

Unknown 31.4 31.0 33.2
Urinary continence

Continent 51.6 52.2 48.6
�.001Incontinent 12.5 12.2 13.9

Unknown 36.0 35.6 37.6
Admission source

Home 69.2 69.6 66.8

�.001Skilled nursing or other facility 8.7 7.9 13.0
Outpatient setting 15.6 16.1 12.8
Other 6.6 6.4 7.5

Admission Laboratory Findings
Serum sodium level, mean (SD), mEq/L 138.4 (0.1) 138.4 (0.1) 138.2 (0.1) .002
Serum creatinine level, mean (SD), mg/dL 1.46 (0.01) 1.47 (0.01) 1.39 (0.01) �.001

Hospital Characteristics
Ownership

Public 13.3 13.2 13.4
.38Not-for-profit 73.8 73.9 73.0

For-profit 13.0 12.8 13.7
Teaching status

Council of Teaching Hospitals member 12.8 12.9 12.5
.06Residency-affiliated 20.1 20.4 18.9

Nonteaching 67.0 66.7 68.6
No. of beds, mean (SD) 298.0 (6.5) 299.0 (6.6) 293.0 (6.6) .14
Cardiac care facilities

Cardiac surgery suite 44.3 44.5 43.2
.17Cardiac catheterization laboratory 24.2 24.3 24.0

No invasive facilities 31.5 31.2 32.7
US Census region

Northeast 20.8 21.3 18.5

�.001Midwest 41.6 41.2 43.5
South 26.8 26.8 27.0
West 10.8 10.8 10.9

Physician Characteristics
Specialty

Cardiology 24.7 25.6 20.6

�.001Internal medicine 49.1 48.6 51.6
Family practice 22.7 22.3 24.3
Other 3.5 3.5 3.4

Abbreviation: NA, not applicable.
SI conversion factors: To convert creatinine to micromoles per liter, multiply by 788.4; to convert sodium to millimoles per liter, multiply by 1.0.
aData are presented as the percentage of participants unless otherwise indicated.
bTest statistics were obtained using �2 tests for categorical variables and Wilcoxon rank sum tests for continuous variables.
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COMMENT

In a large, nationally representative sample of elderly pa-
tients hospitalized with heart failure in the United States,
nearly 1 in 6 had a secondary diagnosis of mental ill-
ness. Patients with a mental illness diagnosis received
poorer to comparable quality of care, were more likely
to be readmitted within the year following discharge, and
had an increased mortality risk. Our findings identify areas
of concern in the treatment and outcomes of patients with
heart failure and mental illness.

The quality of medical care for patients with mental ill-
ness diagnoses presents a mixed picture, with no signifi-
cant differences in ACE inhibitor prescription but less fre-
quent left ventricular systolic function evaluation. All
patients in the study cohort had Medicare insurance and,
by being hospitalized, had demonstrated access to the health
care system, thus diminishing the explanatory role of these
factors. Physicians may be referring patients with mental
illness for LVEF assessment at a lower rate than those with-

out mental illness. Possible reasons for lower referral rates
may range from less aggressive management of heart fail-
ure in patients with mental illness to a more insidious bias
arising from the stigma associated with mental illness.28

It is also possible that patients with mental illness may be
unable or unwilling to undergo LVEF assessment.

Consistent with the results of previous studies,9,10,13,15

we identified a notably higher risk of all-cause readmis-
sion among patients with mental illness, as well as in-
creased risks of readmission for heart failure, even after ad-
justment for a variety of comorbid conditions. There are
several possible mechanisms underlying the increased risk
of readmission for heart failure among patients with men-
tal illness. Patients with mental illness may be less adher-
ent to treatment recommendations, including medication
and rehabilitation regimens, thereby increasing their like-
lihood of readmission.29,30 Differences in heart failure symp-
tom recognition may result in patients with mental illness
deferring care until initial problems are sufficiently ad-
vanced that hospitalization is required. Mental illness may
also cause patients with heart failure to underestimate their
functional status, particularly for patients with depressive
symptoms,31 thereby precipitating readmission when it may
not be clinically necessary. Patients with mental illness were
disproportionately women and admitted from residential
facilities, characteristics associated with lower levels of so-
cial support.8 Poor social support after hospital discharge
may diminish mentally ill patients’ abilities to cope with
heart failure and thereby predispose them to readmission.
Mental illness may also be a proxy for other unmeasured
characteristics, including lower socioeconomic status and
greater functional impairment, which are also associated
withhighratesofheart failure readmission.32 However,with-
out detailed information concerning the quality of pro-
cesses of care after discharge, it is unclear whether mental
illness is independently associated with readmission or re-
flects poorer quality of care after discharge.

Heart failure readmission and mental illness readmis-
sions may arise from a synergy of common processes un-
derlying exacerbations of both conditions. For example,
sympathetic nervous system activation has been ob-

Table 3. Eligibility and Treatment by Quality Indicatorsa

Overall

Mental Illness

P ValueNo Yes

Patients classified as ideal candidates
Prescribed ACE inhibitorsb 16.4 16.7 15.3 .02
Documentation of left ventricular systolic function 98.2 98.2 98.3 .12

Treatment among ideal candidates
Prescribed ACE inhibitors 71.0 71.3 69.7 .40
Prescribed ACE inhibitors or ARBs 79.5 79.7 78.5 .47
Documentation of left ventricular systolic function 52.0 53.0 47.3 �.001

Adjusted odds of treatment among ideal candidates
Prescribed ACE inhibitors . . . 1 [Reference] 0.96 (0.80-1.14) .61
Prescribed ACE inhibitors or ARBs . . . 1 [Reference] 0.95 (0.78-1.17) .64

Documentation of left ventricular systolic function . . . 1 [Reference] 0.81 (0.76-0.87) �.001

Abbreviations: ACE, angiotensin-converting enzyme; ARB, angiotensin receptor blocker.
aData are presented as the percentage of participants and as adjusted odds ratios (95% confidence intervals) for receipt of quality indicator among patients with

mental illness compared with patients without mental illness.
bSame cohort for the evaluation of the prescription of ACE inhibitors or ARBs.

Table 4. Mental Illness, Mortality, and Readmission at 1 Yeara

Overall

Mental Illness

No Yes

Crudeb

All-cause readmission 69.4 68.5 73.7
Heart failure readmission 61.3 60.6 65.2
Mental illness

readmission
11.6 7.7 31.1

Mortality 37.0 36.2 41.0
Adjusted

Readmission . . . 1 [Reference] 1.30 (1.21-1.39)
Heart failure readmission . . . 1 [Reference] 1.23 (1.15-1.32)
Mental illness

readmission
. . . 1 [Reference] 5.13 (4.73-5.56)

Mortality . . . 1 [Reference] 1.20 (1.12-1.28)

aData are given as the percentage of participants and as odds ratios (95%
confidence intervals) for odds of readmission or mortality among patients
with mental illness compared with patients with no mental illness.

bP� .001 for all comparisons.
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served in patients with depression.33 Augmentation of the
sympathetic nervous system is also associated with the
pathogenesis of heart failure and decompensation among
patients with heart failure.34 Therefore, enhanced sympa-
thetic nervous system activity in patients with heart fail-
ure may act to worsen depression and vice versa, thereby
producing deterioration in both disease conditions.

Our findings of an increased risk of mortality associ-
ated with mental illness in patients with heart failure are
consistent with previous reports of increased harm.2,6-9,11-15

Some of the same mechanisms, which may account for
higher rates of readmission in patients with mental ill-
ness and heart failure, likely also contribute to higher mor-
tality, including poorer adherence after discharge and
poorer access to follow-up care. Neurohumoral alter-
ations and autonomic dysfunction associated with men-
tal illness may also serve as more proximal antecedents
of excess mortality,35 particularly for patients with heart
failure.36 However, the magnitude of the mental illness–
associated adjusted 1-year mortality risk (OR, 1.20) is
notably lower than previously published estimates of the
mortality risk conferred by mental illness in patients with
heart failure.6-9,13-15 The attenuated mortality hazard as-
sociated with mental illness observed in our cohort is simi-
lar to that reported in a previous study of the effect of a
mental illness diagnosis on elderly patients with myo-
cardial infarction.18 Studies finding higher mortality rates
typically used diagnostic interviews rather than physi-
cian diagnoses to identify mental disorders,6-9,13-15 which
may identify persons with more acute symptoms or those
who are untreated. The advanced age common to both
studies suggests that the decreased mortality risk may re-
flect survivorship bias whereby patients with mental ill-
ness who survive to older age represent a healthier co-
hort than patients without mental illness in ways that are
unmeasured in this study. Concerns of such selection bias
are heightened by the shorter life expectancies associ-
ated with most mental illnesses.37

The NHF Project constitutes the largest national, con-
temporary evaluation of elderly patients hospitalized with
heart failure. The use of quality-of-care indicators and
detailed clinical data represents significant methodologi-
cal improvements on prior assessments of heart failure
treatment patterns. However, our study has certain limi-
tations that merit consideration. Administrative data pro-
duced from a single hospital encounter may not ad-
equately identify all patients with mental illness.38 We
sought to limit this effect by also evaluating administra-
tive data for the full year preceding hospitalization. Nev-
ertheless, mental illness remains markedly underdiag-
nosed by physicians in the community and the hospital
setting.39 As such, our findings should not be seen as an
estimate of the true prevalence of mental illness in el-
derly patients with heart failure but rather as an assess-
ment of physician-recognized mental illness and its ef-
fects on patient treatment.

We restricted our analysis to Medicare patients 66 years
and older who were hospitalized with heart failure; there-
fore, our findings may not be applicable to patients
younger than 66 years or those not enrolled in fee-for-
service Medicare. However, more than 80% of heart fail-
ure patients in the United States are 65 years or older40

(although this proportion may be smaller for patients with
mental illness, who have an earlier median age of heart
failure onset), and patients enrolled in Medicare man-
aged care constitute less than 15% of Medicare benefi-
ciaries,41 suggesting that both exclusions may result in
only a minor loss in study generalizability. Our findings
may not be applicable to patients who are not hospital-
ized or to practice patterns in the ambulatory setting. How-
ever, acute exacerbations of heart failure requiring hos-
pitalization are common, particularly among elderly
patients.42

CONCLUSIONS

Patients with mental illness diagnoses are a notable sub-
group of elderly persons hospitalized with heart failure
in the United States. As a group, these patients receive
poorer to comparable quality of care during hospitaliza-
tion and are more likely to be rehospitalized or die in the
year following discharge than patients without mental
illness. Greater efforts are needed to improve quality of
care and reduce rehospitalization for elderly patients with
heart failure and mental illness.

Submitted for Publication: April 11, 2008; final revi-
sion received June 25, 2008; accepted June 25, 2008.
Author Affiliations: Section of Cardiovascular Medi-
cine, Department of Internal Medicine (Messrs Rathore
and Wang and Dr Krumholz), Section of Health Policy
and Administration (Dr Krumholz), Department of Epi-
demiology and Public Health (Mr Rathore), and the Robert
Wood Johnson Clinical Scholars Program (Dr Krumholz),
Yale University School of Medicine, and Center for Out-
comes Research and Evaluation, Yale–New Haven Hos-
pital (Mr Wang and Dr Krumholz), New Haven, Con-
necticut; Department of Health Policy and Management,
Rollins School of Public Health, Emory University, At-
lanta, Georgia (Dr Druss); Division of Cardiology, De-
partment of Medicine, Denver Health Medical Center, and
Division of Cardiology, Department of Medicine, Uni-
versity of Colorado Health Sciences Center, Denver (Dr
Masoudi); and Colorado Foundation for Medical Care,
Aurora (Dr Masoudi).
Correspondence: Saif S. Rathore, MPH, Section of Car-
diovascular Medicine, Department of Internal Medi-
cine, Yale University School of Medicine, Rm IE-61 Ster-
ling Hall of Medicine, 333 Cedar St, PO Box 208025, New
Haven, CT 06520-8025.
Author Contributions: Mr Rathore and Drs Druss,
Masoudi, and Krumholz had full access to all the data in
the study and take full responsibility for the integrity of
the data and the accuracy of the data analysis.
Financial Disclosure: None reported.
Funding/Support: This study was supported by grant
GM07025 from the National Institute for General Medi-
cal Sciences Medical Scientist Training (Mr Rathore), a
Clinical and Translational Science Award (grant UL1
RR024139) from the National Center for Research Re-
sources (Mr Rathore), and grants 5K24MH07586702 and
5RO1MH07043703 from the National Institute of Men-
tal Health (Dr Druss). The analyses on which this pub-

(REPRINTED) ARCH GEN PSYCHIATRY/ VOL 65 (NO. 12), DEC 2008 WWW.ARCHGENPSYCHIATRY.COM
1407

©2008 American Medical Association. All rights reserved.

Downloaded From: http://archpsyc.jamanetwork.com/ on 05/27/2017



lication is based were performed under contract num-
ber HHSM-500-2006-OK003C, entitled “Utilization and
Quality Control Peer Review Organization for the State
of Oklahoma,” sponsored by the Centers for Medicare
and Medicaid Services, Department of Health and Hu-
man Services and under federal contract number 4-662-
OK-0608.
Disclaimer: The content of this publication does not nec-
essarily reflect the views or policies of the Department
of Health and Human Services, nor does mention of trade
names, commercial products, or organizations imply en-
dorsement by the US Government.
Previous Presentations: The results of this study were
presented in part at the American Heart Association Qual-
ity of Care and Outcomes Research in Cardiovascular Dis-
ease and Stroke Conference 2008; May 1, 2008; Balti-
more, Maryland.

REFERENCES

1. Abramson J, Berger A, Krumholz HM, Vaccarino V. Depression and risk of heart
failure among older persons with isolated systolic hypertension. Arch Intern Med.
2001;161(14):1725-1730.

2. Curkendall SM, Mo J, Glasser DB, Stang MR, Jones JK. Cardiovascular disease
in patients with schizophrenia in Saskatchewan, Canada. J Clin Psychiatry. 2004;
65(5):715-720.

3. Williams SA, Kasl SV, Heiat A, Abramson JL, Krumholz HM, Vaccarino V. De-
pression and risk of heart failure among the elderly: a prospective community-
based study. Psychosom Med. 2002;64(1):6-12.

4. Muck-Jørgensen P, Mors O, Mortensen PB, Ewald H. The schizophrenic patient
in the somatic hospital. Acta Psychiatr Scand. 2000;102(407):96-99.

5. Sullivan M, Simon G, Spertus J, Russo J. Depression-related costs in heart fail-
ure care. Arch Intern Med. 2002;162(16):1860-1866.

6. Jiang W, Kuchibhatla M, Cuffe MS, Christopher EJ, Alexander JD, Clary GL, Blaz-
ing MA, Gaulden LH, Califf RM, Krishnan RR, O’Connor CM. Prognostic value of
anxiety and depression in patients with chronic heart failure. Circulation. 2004;
110(22):3452-3456.

7. Jiang W, Kuchibhatla M, Clary GL, Cuffe MS, Christopher EJ, Alexander JD, Ca-
liff RM, Krishnan RR, O’Connor CM. Relationship between depressive symp-
toms and long-term mortality in patients with heart failure. Am Heart J. 2007;
154(1):102-108.

8. Friedmann E, Thomas SA, Liu F, Morton PG, Chapa D, Gottlieb SS; for Sudden
Cardiac Death in Heart Failure Trial Investigators. Relationship of depression, anxi-
ety, and social isolation to chronic heart failure outpatient mortality. Am Heart J.
2006;152(5):940.e1-940.e8.

9. Jiang W, Alexander J, Christopher E, Kuchibhatla M, Gaulden LH, Cuffe MS,
Blazing MA, Davenport C, Califf RM, Krishnan RR, O’Connor CM. Relationship
of depression to increased risk of mortality and rehospitalization in
patients with congestive heart failure. Arch Intern Med. 2001;161(15):1849-
1856.

10. Koenig HG. Depression in hospitalized older patients with congestive heart failure.
Gen Hosp Psychiatry. 1998;20(1):29-43.

11. Vaccarino V, Kasl SV, Abramson J, Krumholz HM. Depressive symptoms and
risk of functional decline and death in patients with heart failure. J Am Coll Cardiol.
2001;38(1):199-205.

12. Murberg TA, Furze G. Depressive symptoms and mortality in patients with con-
gestive heart failure. Med Sci Monit. 2004;10(12):CR643-CR648.

13. Sherwood A, Blumenthal JA, Trivedi R, Johnson KS, O’Connor CM, Adams KFJ,
Dupree CS, Waugh RA, Bensimhon DR, Gaulden L, Christenson RH, Koch GG,
Hinderliter AL. Relationship of depression to death or hospitalization in patients
with heart failure. Arch Intern Med. 2007;167(4):367-373.

14. Murberg TA, Bru E, Svebak S, Tveteras R, Aarsland T. Depressed mood and sub-
jective health symptoms as predictors of mortality in patients with congestive
heart failure: a two-years follow-up study. Int J Psychiatry Med. 1999;29(3):311-
326.

15. Faris R, Purcell H, Henein MY, Coats AJS. Clinical depression is common and
significantly associated with reduced survival in patients with non-ischaemic heart
failure. Eur J Heart Fail. 2002;4(4):541-551.

16. MacMahon KM, Lip GY. Psychological factors in heart failure: a review of the
literature. Arch Intern Med. 2002;162(5):509-516.

17. Druss BG, Bradford DW, Rosenheck RA, Radford MJ, Krumholz HM. Mental dis-
orders and use of cardiovascular procedures after myocardial infarction. JAMA.
2000;283(4):506-511.

18. Druss BG, Bradford WD, Rosenheck RA, Radford MJ, Krumholz HM. Quality of
medical care and excess mortality in older patients with mental disorders. Arch
Gen Psychiatry. 2001;58(6):565-572.

19. Masoudi FA, Ordin DL, Delaney RJ, Krumholz HM, Havranek EP. The National
Heart Failure Project: a Health Care Financing Administration initiative to im-
prove the care of Medicare beneficiaries with heart failure. Congest Heart Fail.
2000;6(6):337-339.

20. US Department of Health and Human Services. International Classification of Dis-
eases, Ninth Revision, Clinical Modification. Washington, DC: Public Health Ser-
vice; 1988.

21. Kenward K. The scope of data available in the AMA’s Physician Masterfile. Am J
Public Health. 1996;86(10):1481-1482.

22. American Hospital Association. The Annual Survey of Hospitals Database: Docu-
mentation for 1998 Data. Chicago, IL: American Hospital Association; 1998.

23. Krumholz HM, Baker DW, Ashton CM, Dunbar SB, Friesinger GC, Havranek EP,
Hlatky MA, Konstam M, Ordin DL, Pina IL, Pitt B, Spertus JA. Evaluating quality
of care for patients with heart failure. Circulation. 2000;101(12):E122-E140.

24. Fleming C, Fisher ES, Chang CH, Bubolz TA, Malenka DJ. Studying outcomes
and hospital utilization in the elderly. Med Care. 1992;30(5):377-391.

25. Rathore SS, Foody JM, Wang Y, Smith GL, Herrin J, Masoudi FA, Wolfe P, Havranek
EP, Ordin DL, Krumholz HM. Race, quality of care, and outcomes of elderly patients
hospitalized with heart failure. JAMA. 2003;289(19):2517-2524.

26. Rathore SS, Foody JM, Wang Y, Herrin J, Masoudi FA, Havranek EP, Ordin DL,
Krumholz HM. Sex, quality of care, and outcomes of elderly patients hospital-
ized with heart failure. Am Heart J. 2005;149(1):121-128.

27. Daley J, Jencks SF, Draper D, Lenhart G, Thomas N, Walker J. Predicting hospital-
associated mortality for Medicare patients: a method for patients with stroke,
pneumonia, acute myocardial infarction, and congestive heart failure. JAMA. 1988;
260(24):3617-3624.

28. Baughan DM. Barriers to diagnosing anxiety disorders in family practice. Am Fam
Physician. 1995;52(2):447-450, 455-456.

29. Carney RM, Freedland KE, Eisen SA, Rich MW, Jaffe AS. Major depression and
medication adherence in elderly patients with coronary artery disease. Health
Psychol. 1995;14(1):88-90.

30. DiMatteo MR, Lepper HS, Croghan TW. Depression is a risk factor for noncom-
pliance with medical treatment. Arch Intern Med. 2000;160(14):2101-2107.

31. Skotzko CE, Krichten C, Zietowski G, Alves L, Freudenberger R, Robinson S, Fisher
M, Gottlieb SS. Depression is common and precludes accurate assessment of
functional status in elderly patients with congestive heart failure. J Card Fail. 2000;
6(4):300-305.

32. Philbin EF, Dec GW, Jenkins PL, DiSalvo TG. Socioeconomic status as an inde-
pendent risk factor for hospital readmission for heart failure. Am J Cardiol. 2001;
87(12):1367-1371.

33. Chrousos GP, Gold PW. The concepts of stress and stress system disorders: over-
view of physical and behavioral homeostasis. JAMA. 1992;267(9):1244-1252.

34. Pepper GS, Lee RW. Sympathetic activation in heart failure and its treatment with
�-blockade. Arch Intern Med. 1999;159(3):225-234.

35. Krittayaphong R, Cascio WE, Light KC, Sheffield D, Golden RN, Finkel JB, Gle-
kas G, Koch GG, Sheps DS. Heart rate variability in patients with coronary artery
disease. Psychosom Med. 1997;59(3):231-235.

36. Jiang W, Hathaway WR, McNulty S, Larsen RL, Hansley KL, Zhang Y, O’Connor
CM. Ability of heart rate variability to predict prognosis in patients with ad-
vanced congestive heart failure Am J Cardiol. 1997;80(6):808-811.

37. Hannerz H, Borga P, Borritz M. Life expectancies for individuals with psychiatric
diagnoses. Public Health. 2001;115(5):328-337.

38. Clark RE, Ricketts SK, McHugo GJ. Measuring hospital use without claims.
Health Serv Res. 1996;31(2):153-169.

39. Regier DA, Narrow WE, Rae DS, Manderscheid RW, Locke BZ, Goodwin FK.
The de facto US mental and addictive disorder service system: epidemiologic
catchment area prospective 1-year prevalence rates of disorders and services.
Arch Gen Psychiatry. 1993;50(2):85-94.

40. American Medical Association. Physician Characteristics and Distribution in the
US, 2003-2004 Edition. Chicago, IL: American Medical Association; 2004:24.

41. Iglehart JK. The Centers for Medicare and Medicaid Services. N Engl J Med. 2001;
345(26):1920-1924.

42. O’Connell JB, Bristow MR. Economic impact of heart failure in the United
States. J Heart Lung Transplant. 1994;13(4):S107-S112.

(REPRINTED) ARCH GEN PSYCHIATRY/ VOL 65 (NO. 12), DEC 2008 WWW.ARCHGENPSYCHIATRY.COM
1408

©2008 American Medical Association. All rights reserved.

Downloaded From: http://archpsyc.jamanetwork.com/ on 05/27/2017


