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Objectives The purpose of this study was to evaluate the influence of post-coronary artery disease (CAD) depression diagno-
sis on heart failure (HF) incidence.

Background Depression has been shown to be a risk factor for poor outcomes among CAD patients. However, little is known
about the influence of depression on HF development in CAD patients.

Methods Patients (n � 13,708) without a diagnosis of HF and depression (International Classification of Diseases-Ninth
Revision [ICD-9] codes: 296.2 to 296.36 and 311) and who were not prescribed antidepressant medication
(ADM) at the time of CAD diagnosis (�70% stenosis) were studied. For those with available medication records
(n � 7,719), patients subsequently diagnosed with depression were stratified by use of ADM. Patients were fol-
lowed until HF diagnosis (physician-diagnosed or ICD-9 code: 428) or death. Results were analyzed by Cox pro-
portional hazards regression models.

Results A total of 1,377 patients (10.0%) had a post-CAD clinical depression diagnosis. The incidence of HF among
those without a post-CAD depression diagnosis was 3.6 per 100 compared with 16.4 per 100 for those with a
post-CAD depression diagnosis. Depression was associated with an increased risk for HF incidence (adjusted
hazard ratio [HR]: 1.50, p � 0.0001). Results were similar among those with available follow-up medication in-
formation (vs. no depression: depression without ADM use [HR: 1.68, p � 0.0001]; depression with ADM use
[HR: 2.00, p � 0.0001]). No difference was found between depressed patients with and without ADM treatment
(HR: 0.84, p � 0.24).

Conclusions Depression diagnosis was shown to be associated with an increased incidence of HF after CAD diagnosis,
regardless of ADM treatment. This finding suggests the need to further study the effect of depression on
HF risk among CAD patients. (J Am Coll Cardiol 2009;53:1440–7) © 2009 by the American College of

Cardiology Foundation

Depression has been shown to be a risk factor for poor
outcomes among patients with coronary artery disease
(CAD) (1–4). However, little is known about the influence
that depression has on the development of heart failure
(HF) in patients with CAD. Heart failure is a public health
epidemic that affects more than 5 million people in the U.S.
and has an incidence rate of 550,000 new cases per year (5).
It is the only cardiovascular (CV) disease with increasing
incidence, prevalence, and cost (both direct and indirect)
(5). The First National Health and Nutrition Examination
Survey reported that CAD, smoking, hypertension, being

overweight, diabetes, myocardial infarction (MI), and val-
vular heart disease are risk factors for HF (6).

The World Health Organization now ranks major
depression as one of the most burdensome diseases in
the world (7). The prevalence of depression among
the HF population is similar to post-MI patients. The
authors of previous studies have shown that depression in
patients with HF increases the risk of hospitalization
and mortality (8 –10). There may be some pathophysio-
logical pathways (11–20) and/or behaviors (21–28) by
which depression affects CV outcomes in patients
with HF.

Although the authors of previous studies have reported
depression to be a risk factor for adverse CV outcomes
among those patients with HF, there are no reports on how
depression influences HF development among patients
with CAD. This study is the first to evaluate whether
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depression (defined as a depression diagnosis) in patients
with angiographically defined CAD is associated with the
development of HF.

Methods

Objectives. PRIMARY OBJECTIVE. Among those angiographi-
cally diagnosed with CAD, we sought to determine the
incidence of HF among those with and without a clinical
diagnosis of depression.

SECONDARY OBJECTIVE. We also sought to compare the inci-
dence of HF among those treated with antidepressant medi-
cation (ADM) therapy who have a clinical diagnosis of
depression; no ADM therapy, but have a clinical diagnosis of
depression; and those with no clinical diagnosis of depression.

STUDY PATIENTS. Study patients were drawn from the car-
diac catheterization registry of the Intermountain Heart
Collaborative Study (29,30). Patients were included if they
were determined to have CAD (stenosis �70%), no ante-
cedent clinical diagnosis of depression or ADM use, and no
antecedent clinical diagnosis of HF at index angiography.
These patients were followed prospectively for the incidence
HF, as determined by a subsequent hospitalization during
which a clinical diagnosis of HF or a primary discharge
diagnosis of HF (International Classification of Diseases-
Ninth Revision [ICD-9] code: 428) was made (Fig. 1). This
study was approved by the Intermountain Urban Central
and the University of Utah institutional review boards.

DEPRESSION. Depression was defined as having a clinical
diagnosis of depression (ICD-9 codes: 296.2 to 296.36 and
311) in an outpatient, inpatient, or emergent setting. Since
ADM therapy can be prescribed for other indications, only

those with an associated depres-
sion diagnosis were designated as
“treated.” We assessed ADM
therapy (tricyclic antidepressants,
monoamine oxidase inhibitors,
selective serotonin reuptake in-
hibitors, or other antidepressant
[amoxapine, trazodone, venlafax-
ine, maprotiline, mirtazapine,
nefazodone, bupropion]) at in-
dex hospitalization (angiogra-
phy), at subsequent hospitaliza-
tion(s) and, if available, for those
who had their prescriptions filled
at an Intermountain Healthcare
pharmacy. The 2 cohorts, hospi-
talized and outpatient pharmacy, were combined to evaluate
the association between ADM initiation and HF admission.
Because not all patients can be tracked for future (post-
angiography) ADM use through these ascertainment meth-
ods, analyses were limited to those patients in whom
follow-up could be obtained.

OTHER RISK FACTOR, DEMOGRAPHIC, AND CLINICAL ASSESS-

MENTS. In addition to age and sex, patient information
included the presence of diabetes (fasting blood glucose
�126 mg/dl, clinical diagnosis of diabetes mellitus, or
antidiabetic medication use), hypertension (systolic blood
pressure �140 mm Hg, diastolic �90 mm Hg, or anti-
hypertensive use), renal failure (clinical renal failure or
calculated glomular filtration rate �15 ml/min), and hyper-
lipidemia (total cholesterol �200 mg/dl, low-density li-
poprotein �130 mg/dl, or cholesterol-lowering medication

Abbreviations
and Acronyms

ACEI � angiotensin-
converting enzyme inhibitor

ADM � antidepressant
medication

CAD � coronary artery
disease

CI � confidence interval

CV � cardiovascular

EF � ejection fraction

HF � heart failure

HR � hazard ratio

MI � myocardial infarction

Figure 1 Study Population

ADM � antidepressant medication; CAD � coronary artery disease; EF � ejection fraction; HF � heart failure.
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