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Women have high burden 
of psychosocial stressors

– Depression

– Anxiety

– General stress (marital, 
work, caregiving)

– Financial burden

– Early life adversities

Women have high burden 
of psychosocial stressors

– Depression

– Anxiety

– General stress (marital, 
work, caregiving)

– Financial burden

– Early life adversities



INTERHEART Study: Association of 
Risk Factors with MI

INTERHEART Study: Association of 
Risk Factors with MI
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Yusuf S et al., Lancet 2004
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ApoB/ApoA1
(5th vs 1st)

Smoking Psycho-
social

Diabetes

HTN
Abd. Obesity
(3rd vs 1st )

Alcohol Exercise Fruits/Veg

Men:   OR 2.6 (95% CI 2.1-3.1)
Women:   OR 3.5 (95% CI 2.4-5.0)

Population Attributable Risk: 33%



Psychosocial Risk Factors by Sex 
Adjusted OR for MI (High vs. Low Category) – INTERHEART 

Psychosocial Risk Factors by Sex 
Adjusted OR for MI (High vs. Low Category) – INTERHEART 

Stress at Work

Stress at Home

General Stress

Financial Stress

Stressful Life Events

Locus of Control

Depression

MEN WOMEN

� ���� ���

Rosengren et al., Lancet 2004



Prevalence of DepressionPrevalence of Depression

MI CHF Unstable 
Angina

Post-
CABG

Post-
Cath

Hospitalized Patients Community

18-54yr >54yr

Revised 1-yr ECA and  NCS 
estimates, Narrow et al. 2002

Frasure-Smith et al., 1993; Lesperance et al., 2000

Connerney et al., 2001; Jiang et al., 2001

Minor 
Depression

Major 
Depression

%
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Global Burden of Disease Study, Mathers & Loncar, PLOS Medicine 2006; 3: e442
Leading causes of DALYs. In 2002, Depression #4 worldwide.



Mallik, Vaccarino et al., Arch Int Med 2006

P<0.01
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Women Have Higher Prevalence of 
Depression Post-MI

Women Have Higher Prevalence of 
Depression Post-MI

Age



Depression and CVD Events or Death
Results of Meta-Analyses

Depression and CVD Events or Death
Results of Meta-Analyses

Depressive 
Symptoms

Clinical 
Depression

Wulsin, 2003 (n=12)   Healthy

Rugulies, 2002 (n=10) Healthy

Van Melle, 2004 (n=5) MI

Barth, 2004 (n=7) CHD

Rutledge, 2006 (n=8) CHF

1.6

1.5

2.2

1.8

2.7

2.5

2.6

Rugulies, 2002 (n=3) Healthy

Van Melle, 2004 (n=5) MI

Barth, 2004 (n=5) CHD

Summary  HR  or OR, 95% CI

2.1





Mean 3-Yr Change in Carotid IMTMean 3-Yr Change in Carotid IMT

P for Linear Trend=.003

Stewart et al., Arch Int Med 2007

Pittsburgh Healthy Heart Project, 324 Older Adults
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Not consistent
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Depression and Anxiety in Stable CAD
Adjusted OR for MACE at 2 Yrs – ESCAPE Study 

Depression and Anxiety in Stable CAD
Adjusted OR for MACE at 2 Yrs – ESCAPE Study 

804 stable survivors of ACS

MDD: Major Depressive Disorder
GAD: Generalized Anxiety Disorder

MDD

High Depressive  Sx, No MDD

No Depressive  Sx, No MDD 
(Ref.)

GAD

High Anxiety  Sx, No GAD

No Anxiety  Sx, No GAD 

(Ref.)
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SNS, 
HPA

Stimulation

Altered 
behaviors

Modified from Rozanski et al. JACC 2005

Chronic
Stress

Affective 
Disorders

Autonomic NS 
Dysfunction

Insulin 
Resistance

Central 
Obesity

Hypertension

Inflammation

Platelet 
Activation

Endothelial 
Dysfunction

Ovarian 
Dysfunction
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Trial Patients Treatment Outcome Results

ENRICHD 2,481 post MI
Major and 
minor 
depression

CBT (sertraline 
for non 
responders & 
HAM-D > 24) vs. 
Usual Care 
26 weeks

Death or MI Neg.

MIND-IT 331 post MI
Major 
depression

Mirtazapine vs. 
Placebo 

8 weeks

CHD Death or 
CHD Hospit.

Neg.

SADHART 369 post ACS

Major 
depression

Sertraline vs. 
Placebo

16 weeks

CVD (sec.) Neg.



Depression Treatment Trials and 
Depression Response in CHD

Depression Treatment Trials and 
Depression Response in CHD

Trial Patients Treatment Diff. in Ham-D, 
Treatm. vs. Control

ENRICHD 2,481 post MI
Major and minor 
depression

CBT (sertraline for non 
responders & HAM-D > 
24) vs. Usual Care 

26 weeks

1.8

Strik et al. 54 post MI

Major depression

Fluoxetine vs. Placebo

9 weeks

2.5

SADHART 369 post ACS

Major depression

Sertraline vs. Placebo

16 weeks

0.8 

MIND-IT 331 post MI
Major depression

Mirtazapine vs. Placebo 
8 weeks

2.0 

CREATE 568 CAD

Major depression

Citalopram vs. Placebo 
Clinical Mgt vs. IPT 

12 weeks

2.3 (Citalopram)

2.2 (Clinical Mgt)

Courtesy of Dr. Robert Carney



Efficacy of AntidepressantsEfficacy of Antidepressants

HAM-D Improvement

N. 
Patients

Drug Placebo Difference
% Effect Matched 

by Placebo

Fluoxetine 1,132 8.30 7.34 0.96 89

Sertraline 779 9.96 7.93 2.03 80

Venlafaxine 1,148 11.54 8.38 3.16 73

Nefazodone 1,428 10.71 8.87 1.84 83

Citalopram 1,168 9.69 7.71 1.98 80

Weighted mean  (drugs with HAM-D data on 
all RCT)

1.80 82

Kirsch, et al., Prevention & Treatment, 2002



Treatment Response and CVD Events: 
ENRICHD

Treatment Response and CVD Events: 
ENRICHD

Carney et al., Psychosom Med 2007

Non-responders 
vs. responders:   HR=2.7

Patients whose depression 
improves have lower risk than 
those who respond



Treatment Response and CVD Events: 
MIND-IT

Treatment Response and CVD Events: 
MIND-IT

De Jonge et al., Am J Psychiatry 2007

Non-Responders 
vs. Responders:    HR=2.7
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Effect of ENRICHD Intervention on Risk of Death and 
Non-fatal MI According to Sex

Effect of ENRICHD Intervention on Risk of Death and Effect of ENRICHD Intervention on Risk of Death and 
NonNon--fatal MI According to Sexfatal MI According to Sex

ENRICHD Writing Group, JAMA 2003



M-HART ResultsM-HART Results
Men

Women

Frasure-Smith, 1997



Meta-Analysis of Psychological Treatments of 
Cardiac Patients By Sex (Total Mortality)

Meta-Analysis of Psychological Treatments of 
Cardiac Patients By Sex (Total Mortality)

Linden et al., Eur Heart J 2007



Effect of Stress Management in CHD 
Patients

Meta-Analysis of 27 Studies of Relaxation Training vs Usual Care

Effect of Stress Management in CHD 
Patients

Meta-Analysis of 27 Studies of Relaxation Training vs Usual Care

Van Dixhoorn & White, Eur J Cardiovasc Prev Rehabil 2005

OR

0.44

0.39

0.29

0.22

1.83

Studies Patients

4 694

7 916

3 475

3 135

3 376
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HR: 0.31 (95% CI: 0.13-0.73)

Orth-Gomer K et al., Circ Cardiovasc Qual Outcomes, 2009
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90% sens.
69% spec.

2-Question Screener

During the past month, have you often been 
bothered by…

1. Feeling down, depressed or hopeless?

2. Having little interest or pleasure in doing things?

22--Question ScreenerQuestion Screener

During the past month, have you often been During the past month, have you often been 
bothered bybothered by……

1. Feeling down, depressed or hopeless?1. Feeling down, depressed or hopeless?

2. Having little interest or pleasure in doing things?2. Having little interest or pleasure in doing things?

“No” response to BOTH 
questions

“No” response to BOTH 
questions

Patient unlikely to have 
depression

Patient unlikely to have 
depression

“Yes” to ONE or BOTH 
questions

“Yes” to ONE or BOTH 
questions

Follow up with Patient 
Health Questionnaire-9 

or refer to specialist

Follow up with Patient 
Health Questionnaire-9 

or refer to specialist

Lichtman et al., Circulation 2008
McManus et al., AJC 2005

54% sens.
90% spec.



Women, Psychosocial Factors 
and CVD

– High psychosocial burden

– Increases adverse outcome

– More data needed on risk 
factors specific to women

– Traditional cognitive behavioral 
approaches may not work in 
women 

– Interventions need to be tailored 
to women

– Psychosocial factors in women 
with CVD should not be ignored
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– High psychosocial burden
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– Interventions need to be tailored 
to women
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with CVD should not be ignored


