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Abstract
While depression is clearly associated with increased mortality after acute myocardial infarction,
there is a paucity of data examining the impact of depression on patients with unstable angina
(UA). We analyzed the relationship between depressive symptoms and all-cause mortality (ACM)
among patients with UA who were enrolled in a prospective multi-center study of depression and
acute coronary syndrome (ACS). Depressive symptoms were measured with the Beck Depression
Inventory (BDI) within 1 week of the ACS event, and patients were selected for BDI score 0 to 4,
or ≥10. Our sample included 209 UA patients, with 104 (50%) having BDI score ≥10.
Proportional hazards analyses adjusted for variables including left ventricular ejection fraction,
GRACE risk score, and Charlson comorbidity index. In multivariable analyses, BDI score ≥10
was associated with increased risk of 42-month ACM (HR=2.04, 95% CI 1.20–3.46, p=0.008)
compared with BDI score 0 to 4. In conclusion, our results confirm and extend prior evidence
linking depression to worse outcomes in UA, and suggest that interventions that address
depression may be worth examining across the spectrum of risk in ACS.
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Introduction
Depression is associated with increased mortality risk after acute myocardial infarction
(MI), with an approximate relative risk of 2.4 for all-cause mortality (ACM) according to a
meta-analysis of 22 studies.1 However, there have been relatively few published studies of
depression as a predictor of mortality in unstable angina (UA).2 UA patients comprise about
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26 percent of hospitalized patients with acute coronary syndrome (ACS),3 and although
long-term prognosis is more favorable compared with MI patients,4 early invasive
revascularization strategies are less beneficial for prevention of recurrent events in UA
patients.5 In light of differences in pathophysiology and outcomes in UA compared with MI,
there may also be differences in the impact of risk factors such as depression on long-term
prognosis in UA patients. Given the relative paucity of data regarding the relationship
between depressive symptoms and mortality in UA patients, we sought to examine this
association in a prospective multi-center study of depression in ACS patients.

Methods
We performed an analysis of the Coronary Psychosocial Evaluation Studies (COPES), a
multi-site, observational cohort study designed to investigate the etiology and naturalistic
course of depressive symptoms after an ACS event.6,7 Participants were recruited from
among patients admitted to 3 university hospitals (Mount Sinai Hospital, New York, New
York, and Yale–New Haven Hospital and Hospital of St Raphael, New Haven, Connecticut)
for an ACS event between May 2003 and June 2005. The institutional review board of each
hospital approved the study. ACS events were defined according to AHA/ACC criteria8 as
either acute MI (with or without ST segment elevation) or UA. UA patients had symptoms
consistent with acute myocardial ischemia and at least one of the following: ischemic
electrocardiographic changes (i.e. ST depression and/or T-wave abnormalities), an
angiogram indicative of coronary artery disease on current admission, and/or documented
history of coronary artery disease. Patients with an acute rise in serum cardiac enzyme levels
were excluded. A study cardiologist confirmed ACS eligibility for all patients.

The Beck Depression Inventory (BDI),9 a self-report measure of depressive symptom
severity, was administered within one week after the index ACS event,10 and patients who
scored between 0 and 4 (indicative of no depressive symptoms) or ≥10 (at least mild
depressive symptoms) were included. Patients with BDI scores between 5 and 9 were
excluded to delineate more clearly depressed and non-depressed groups at baseline.11 For
this analysis, depressive symptoms were categorized into two groups according to BDI
score: ≥10, versus 0 to 4.

In addition to the assessment of depressive symptom severity with the BDI, a diagnosis of
major depression was also determined using the Diagnostic Interview with Structured
Hamilton (DISH), an interview format developed for the (Enhancing Recovery in Coronary
Heart Disease Patients (ENRICHD) clinical trial.12 Interviews were conducted by trained
research staff, and 1 clinical psychologist and 1 psychiatrist independently reviewed
audiotapes and written notes for each interview to verify all diagnoses.

Medical risk factors for long-term mortality were measured with the Global Registry of
Acute Coronary Events (GRACE) risk score13 and the Charlson comorbidity index.14 The
GRACE model includes advanced age, history of MI and heart failure, elevated pulse rate
and systolic blood pressure at presentation to the hospital, elevated initial serum creatinine
level, elevated initial cardiac enzyme level, ST-segment depression on electrocardiogram at
presentation, and percutaneous coronary intervention (PCI) performed in the hospital. The
GRACE risk score ranges from 1 to 263 points, with higher scores indicating higher
mortality risk. A score from 1 to 80 predicts a 1% mortality rate at 6 months; 100, a 2%
mortality rate; and higher than 210, a mortality rate greater than 50%.13 The Charlson index
includes 12 chronic conditions with weights according to their association with one-year
mortality, and has been associated with long-term survival in patients with coronary artery
disease.15
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Left ventricular ejection fraction (LVEF) was measured quantitatively by left
ventriculogram during cardiac catheterization (48% of patients), echocardiogram (38%), or
radionuclide study (12%). If multiple measures were available, the value from the
ventriculogram was used first, followed by the value from the echocardiogram. LVEF was
then classified as normal to mild dysfunction (LVEF ≥0.40) and moderate to severe
dysfunction (LVEF < 0.40). Data on LVEF were missing for 19 patients.

The primary end point was all-cause mortality (ACM). At 1, 3, 6, 18, 30, and 42 months
after enrollment, patients were contacted and follow-up assessments were completed either
by telephone or in person. For patients who could not be contacted or who were reported by
a relative to be deceased, the Social Security Death Index was searched to verify vital status.

Fisher exact chi-squared tests and 2-sample t-tests were used to compare categorical and
continuous measurements between the depressed (BDI ≥10) and non-depressed (BDI 0 to 4)
groups. Actuarial survival curves were plotted according to BDI score category. Cox
proportional hazards models were used to estimate the hazard ratio (HR) for ACM
associated with BDI score ≥10, stratified by hospital. Based on published findings of factors
that might confound the depression–ACM association, age, sex, LVEF, medical
comorbidities (Charlson index), and clinical prognostic index (GRACE) were included in
multivariable analyses. All analyses were performed using SPSS, version 16 (SPSS Inc,
Chicago, Illinois).

Results
Of the 457 enrolled ACS patients in COPES, 4 were excluded from the current analysis
because the psychiatric interview was not completed within the designated time. Of the
remaining 453 patients, 209 who met study criteria for UA were included in the analysis
(Table 1). Of this sample, 104 patients scored ≥10 on the BDI, indicating meaningful levels
of depressive symptoms. Compared to patients with minimal depressive symptoms (BDI<5),
those with meaningful symptoms were younger, more likely to be female, and had higher
Charlson comorbidity scores. Major depressive disorder by diagnostic interview was present
in 1 patient in the group with BDI<5 and in 29 patients in the group with BDI ≥10.

During an average follow-up of 30.5 + 11.5 months, 9 deaths occurred by 1 year and 23
deaths occurred by 42 months (Figure 1). In age- and sex-adjusted analyses, depression
(BDI score ≥10) was associated with 1-year ACM (HR 2.15, 95% CI 0.96–4.83, p=0.063)
and was significantly associated with 42-month ACM (HR 1.79, 95% CI 1.13–2.85,
p=0.014). In analyses that also included LVEF<0.40, Charlson score, and GRACE score,
there remained a trend toward increased 1-year mortality associated with BDI score ≥10,
and the relationship to 42-month ACM remained statistically significant without attenuation
(Table 2). Baseline major depressive disorder was not associated with 1-year or 42-month
ACM in multivariable analyses (HR=1.16 for 12-month ACM, HR=1.18 for 42-month
ACM, p>0.28 for both).

Discussion
In this prospective cohort study performed across 3 centers, UA patients with meaningful
depressive symptoms measured by BDI at the time of index hospitalization were at
increased risk for 42-month ACM, and the relative magnitude of risk was similar to that for
patients with acute MI. This relationship held despite multivariable adjustment for LVEF,
GRACE risk score, and Charlson comorbidity index. The great majority of research on
depression and post-ACS prognosis has focused on the population of patients admitted to
hospital with acute MI.1 Indeed, our results join those of only one prior study of which we

Whang et al. Page 3

Am J Cardiol. Author manuscript; available in PMC 2011 October 15.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



aware, by Lesperance and colleagues,2 who in 2000 showed in a cohort of 430 UA patients
that those with elevated depressive symptoms were at higher risk for 1-year mortality. The
definitions for unstable angina and depressive symptoms used by both studies were similar.
Interestingly, depressive symptoms predict 1-year mortality in patients with MI, but not
mortality over a longer observation period.16 Our findings revealed that depressive
symptoms in UA patients conferred mortality risk at 42 months, but this relationship was not
statistically significant for 1-year mortality. Our results contribute to a broadening of our
understanding of the importance of depression, and are consistent with the concept that
depressive symptoms are associated with mortality in ACS cases across the spectrum of
cardiac risk.

The current findings are important to consider as research efforts to treat depression and to
offset cardiovascular risk are undertaken. ENRICHD, the largest randomized trial of
depression treatment for cardiac patients conducted to date, enrolled only patients meeting
criteria for acute MI and did not show a reduction in cardiovascular events associated with
the intervention.17 The recently completed COPES Phase I Randomized Trial18 enrolled
patients with both acute MI and UA. The results of this study demonstrated a trend to
reduced risk of major cardiovascular events and ACM associated with treatment for
persistent depressive symptoms in the months after the index ACS event. While the COPES
Trial was small and focused primarily on safety and patient satisfaction associated with a
collaborative care approach to depression treatment, the finding of reduced risk in the
intervention group raises important questions for future, larger scale treatment efforts.
Together with the recent trial data, the current analysis suggests that future large scale
depression interventions in cardiac populations should include patients with UA as well as
MI.

The prospective, multi-center study design and the systematic assessment of depressive
symptom severity represent important strengths of the current study. The few events and
relatively small cohort represent study limitations, although we were still able to detect a
relationship between depressive symptoms and ACM at 42 months in multivariable
analyses. In addition, we did not collect standardized measures of anxiety in our study, and
cannot compare the ACM risk between depression and anxiety. Furthermore, with few
patients demonstrating major depression, there was limited power to detect a significant
relationship between this level of depression severity and ACM risk. Nonetheless, our
results highlight the potential importance for post-ACS depression intervention trials that
target cardiovascular risk to include UA as well as acute MI.

Acknowledgments
This work was supported by grants HC-25197, HL-076857, HL-088117, and HL-084034 from the National
Institutes of Health.

References
1. van Melle JP, de Jonge P, Spijkerman TA, Tijssen JG, Ormel J, van Veldhuisen DJ, van den Brink

RH, van den Berg MP. Prognostic association of depression following myocardial infarction with
mortality and cardiovascular events: a meta-analysis. Psychosom Med. 2004; 66:814–822.
[PubMed: 15564344]

2. Lesperance F, Frasure-Smith N, Juneau M, Theroux P. Depression and 1-year prognosis in unstable
angina. Arch Intern Med. 2000; 160:1354–1360. [PubMed: 10809041]

3. Goodman SG, Huang W, Yan AT, Budaj A, Kennelly BM, Gore JM, Fox KA, Goldberg RJ,
Anderson FA Jr. The expanded Global Registry of Acute Coronary Events: baseline characteristics,
management practices, and hospital outcomes of patients with acute coronary syndromes. Am Heart
J. 2009; 158:193–201. e1–e5. [PubMed: 19619694]

Whang et al. Page 4

Am J Cardiol. Author manuscript; available in PMC 2011 October 15.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



4. Armstrong PW, Fu Y, Chang WC, Topol EJ, Granger CB, Betriu A, Van de Werf F, Lee KL, Califf
RM. Acute coronary syndromes in the GUSTO-IIb trial: prognostic insights and impact of recurrent
ischemia. The GUSTO-IIb Investigators. Circulation. 1998; 98:1860–1868. [PubMed: 9799205]

5. O’Donoghue M, Boden WE, Braunwald E, Cannon CP, Clayton TC, de Winter RJ, Fox KA,
Lagerqvist B, McCullough PA, Murphy SA, Spacek R, Swahn E, Wallentin L, Windhausen F,
Sabatine MS. Early invasive vs conservative treatment strategies in women and men with unstable
angina and non-ST-segment elevation myocardial infarction: a meta-analysis. JAMA. 2008;
300:71–80. [PubMed: 18594042]

6. Shimbo D, Rieckmann N, Paulino R, Davidson KW. Relation between C reactive protein and
depression remission status in patients presenting with acute coronary syndrome. Heart. 2006;
92:1316–1318. [PubMed: 16908705]

7. Kronish IM, Rieckmann N, Schwartz JE, Schwartz DR, Davidson KW. Is depression after an acute
coronary syndrome simply a marker of known prognostic factors for mortality? Psychosom Med.
2009; 71:697–703. [PubMed: 19592517]

8. Cannon CP, Battler A, Brindis RG, Cox JL, Ellis SG, Every NR, Flaherty JT, Harrington RA,
Krumholz HM, Simoons ML, Van De Werf FJ, Weintraub WS, Mitchell KR, Morrisson SL,
Anderson HV, Cannom DS, Chitwood WR, Cigarroa JE, Collins-Nakai RL, Gibbons RJ, Grover
FL, Heidenreich PA, Khandheria BK, Knoebel SB, Krumholz HL, Malenka DJ, Mark DB, McKay
CR, Passamani ER, Radford MJ, Riner RN, Schwartz JB, Shaw RE, Shemin RJ, Van Fossen DB,
Verrier ED, Watkins MW, Phoubandith DR, Furnelli T. American College of Cardiology key data
elements and definitions for measuring the clinical management and outcomes of patients with
acute coronary syndromes. A report of the American College of Cardiology Task Force on Clinical
Data Standards (Acute Coronary Syndromes Writing Committee). J Am Coll Cardiol. 2001;
38:2114–2130. [PubMed: 11738323]

9. Beck AT, Ward CH, Mendelson M, Mock J, Erbaugh J. An inventory for measuring depression.
Arch Gen Psychiatry. 1961; 4:561–571. [PubMed: 13688369]

10. Davidson KW, Kupfer DJ, Bigger JT, Califf RM, Carney RM, Coyne JC, Czajkowski SM, Frank
E, Frasure-Smith N, Freedland KE, Froelicher ES, Glassman AH, Katon WJ, Kaufmann PG,
Kessler RC, Kraemer HC, Krishnan KR, Lesperance F, Rieckmann N, Sheps DS, Suls JM.
Assessment and treatment of depression in patients with cardiovascular disease: National Heart,
Lung, and Blood Institute Working Group Report. Psychosom Med. 2006; 68:645–650. [PubMed:
17012516]

11. Davidson KW, Rieckmann N, Rapp MA. Definitions and distinctions among depressive syndromes
and symptoms: implications for a better understanding of the depression-cardiovascular disease
association. Psychosom Med. 2005; 67 (Suppl 1):S6–S9. [PubMed: 15953804]

12. Freedland KE, Skala JA, Carney RM, Raczynski JM, Taylor CB, Mendes de Leon CF, Ironson G,
Youngblood ME, Krishnan KR, Veith RC. The Depression Interview and Structured Hamilton
(DISH): rationale, development, characteristics, and clinical validity. Psychosom Med. 2002;
64:897–905. [PubMed: 12461195]

13. Eagle KA, Lim MJ, Dabbous OH, Pieper KS, Goldberg RJ, Van de Werf F, Goodman SG, Granger
CB, Steg PG, Gore JM, Budaj A, Avezum A, Flather MD, Fox KA. A validated prediction model
for all forms of acute coronary syndrome: estimating the risk of 6-month postdischarge death in an
international registry. JAMA. 2004; 291:2727–2733. [PubMed: 15187054]

14. Charlson ME, Pompei P, Ales KL, MacKenzie CR. A new method of classifying prognostic
comorbidity in longitudinal studies: development and validation. J Chronic Dis. 1987; 40:373–
383. [PubMed: 3558716]

15. Sachdev M, Sun JL, Tsiatis AA, Nelson CL, Mark DB, Jollis JG. The prognostic importance of
comorbidity for mortality in patients with stable coronary artery disease. J Am Coll Cardiol. 2004;
43:576–582. [PubMed: 14975466]

16. Parakh K, Thombs BD, Fauerbach JA, Bush DE, Ziegelstein RC. Effect of Depression on Late (8
years) Mortality After Myocardial Infarction. Am J Cardiol. 2008; 101:602–606. [PubMed:
18308006]

17. Berkman LF, Blumenthal J, Burg M, Carney RM, Catellier D, Cowan MJ, Czajkowski SM,
DeBusk R, Hosking J, Jaffe A, Kaufmann PG, Mitchell P, Norman J, Powell LH, Raczynski JM,
Schneiderman N. Effects of treating depression and low perceived social support on clinical events

Whang et al. Page 5

Am J Cardiol. Author manuscript; available in PMC 2011 October 15.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



after myocardial infarction: the Enhancing Recovery in Coronary Heart Disease Patients
(ENRICHD) Randomized Trial. JAMA. 2003; 289:3106–3116. [PubMed: 12813116]

18. Davidson K, Rieckmann N, Clemow L. Stepped depression care for Acute Coronary Syndrome
patients with persistent depression: Coronary Psychosocial Evaluation Studies (COPES)
randomized controlled trial. Arch Intern Med. 2010; 170:600–608. [PubMed: 20386003]

Whang et al. Page 6

Am J Cardiol. Author manuscript; available in PMC 2011 October 15.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Figure 1.
Actuarial survival according to Beck Depression Inventory (BDI) score category.
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Table 1

Baseline characteristics of unstable angina patients according to Beck Depression Inventory (BDI) category.

Variable BDI 0–4 (n=105) BDI ≥10 (n=104) P value

Age (years) (std. dev.) 63.7 (10.9) 58.5 (13.5) 0.003

Female 37 (35%) 60 (62%) 0.001

Non-white 23 (22%) 28 (27%) 0.42

LVEF<0.40 8 (8%) 12 (12%) 0.23

Mean GRACE score (std. dev.) 87.8 (27.5) 85.9 (32.8) 0.65

Mean Charlson score (std. dev.) 1.3 (1.5) 1.8 (1.6) 0.03

PCI during index admission 64 (54%) 54 (46%) 0.32

MDD at baseline 1 (3%) 29 (28%) 0.001

GRACE= Global Registry of Acute Coronary Events; LVEF=left ventricular ejection fraction; PCI=percutaneous coronary intervention;
MDD=major depressive disorder
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Table 2

Multivariable Cox regression for all-cause mortality among unstable angina patients (n=209).

1-year ACM (d=9) 42-month ACM (d=23)

Hazard Ratio (95% CI) P value Hazard Ratio (95% CI) P value

Age 1.02 (0.92–1.13) 0.74 1.04 (0.98–1.10) 0.21

Female 0.28 (0.09–0.91) 0.03 0.61 (0.37–1.02) 0.06

Charlson Score 1.52 (1.06–2.20) 0.02 1.62 (1.30–2.03) <0.01

Grace Score 1.03 (0.98–1.08) 0.29 1.01 (0.98–1.03) 0.72

LVEF <0.40 0.77 (0.09–6.53) 0.81 1.87 (0.62–5.63) 0.27

BDI score ≥10 1.91 (0.81–4.50) 0.14 2.04 (1.20–3.46) 0.008

d=deaths; ACM=all-cause mortality; CI=confidence interval; LVEF=left ventricular ejection fraction; BDI=Beck Depression Inventory
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