
Keith, F.1, Krantz, D.S.1,Chen, R.2, Lee, A.1, Bellini, P.3, 

Ware, C.1 Harris, K.1, & Gottlieb, S.S.4

1Medical and Clinical Psychology, Uniformed Services University, Bethesda, MD
2Psychology, Georgetown University, Washington, D.C.
3Psychology, American University, Washington, D.C.
4Division of Cardiology, University of Maryland, University of Maryland Medical 

Center

Anger, Hostility, and Re-hospitalizations in Patients 

with Heart Failure: A Structural Equation Modeling 

Assessment



+
Introduction to the Problem: 
Definition of Heart Failure

 Heart failure (also known as congestive heart failure):

 Heart’s inability to pump enough blood to meet the body’s 

demands

 HF may be caused by several underlying conditions (most 

commonly coronary heart disease and hypertension) 

 Symptoms:

 Shortness of breath

 Swelling in feet or ankles

 Reduced ability to exercise

 Fatigue



+
Introduction to the Problem:
Impact on Health Care

 ~670,000 Americans diagnosed each year

 High mortality rate 

 Costs $39.2 billion a year in health care

 Most costs due to re-hospitalizations

 ≥50% of patients readmitted within 6 months

 Multiple comorbidities

 ~63% of re-hospitalizations in patients with HF, are due to causes 

other than HF 

(e.g., pneumonia, diabetes, COPD, cancer)



Anger/Hostility

 Often treated as constellation of traits 

 Anger considered an emotion;  dimensions include: 
directionality, state vs. trait, and ability to control

 Hostility considered a set of attitudes, divided into separate components 
including: cynicism, aggressiveness, etc.

 Meta-analysis of 25 studies (Chida & Steptoe, 2009):

 Positive associations between anger, hostility, and coronary heart 
disease in healthy and high risk populations

 Effects of anger and hostility greater in high risk populations

 Hostility increases risk for coronary death and nonfatal myocardial 
infarction

 Hostility is also predictive of total mortality

 Role of hostility in HF and components of anger and hostility in HF 
patients not well understood



Study Purpose

1. Determine the components of (a) the Anger 

construct and (b) the Hostility construct in a HF 

population

2. Using that information, to assess the relationship 

between Hostility/Anger to hospitalizations for  

cardiac, non-cardiac, and all-causes



Methods
 BETRHEART 

 150 study participants recruited from HF Clinic at the 

University of Maryland Hospital in Baltimore, MD

 Inclusion Criteria:

 Current diagnosis of heart failure, stable condition and >21 years

Exclusion Criteria included:

 significant valve disease as primary diagnosis

 current or recent alcohol abuse

 prior heart transplantation or left ventricular assist device

 cognitive impairments, ect.



Methods
 Anger:

 STAXI-II (Spielberger, et. al, 1985)

 Sub-scales:  state anger, trait anger, anger expression out, anger 
expression in, anger control out, and anger control in

 Hostility:

 Cook-Medley hostility scale (Cook & Medley, 1954)

 Sub-scales: cynical hostility, hostile attributions, hostile affect, social 
avoidance, aggressive responding, and other

 Hospitalizations

 HF hospitalizations: characterized by pump failure or fluid overload 

 Cardiac hospitalizations: including HF hospitalizations and all other 
cardiac events (e.g., angina, MI, stroke)

 Non-cardiac hospitalizations: hospitalizations not cardiac in nature 
(e.g., GERD, other acute and chronic illness)

 All-cause hospitalizations: summation of cardiac and non-cardiac 
hospitalizations



Longitudinal Study Design

Baseline Visit:

Measures of anger, hostility, 
demographics, medical 

history 

3-Month Follow-up: 

Cardiac and non-cardiac 
hospitalizations since baseline

Long-term Follow-up: 

Every 6 months for up to 36 
months, self-reported cardiac 

and non-cardiac 
hospitalizations, verified via 

hospital records



Results
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Measurement Model: Anger
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Measurement Model: Hostility
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Structural Model: HF Hospitalizations*
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Structural Model: Cardiac Hospitalizations*

Hostility

Anger

.27

.22

Cardiac

Hospitalizations

Age

Gender

Time in 

Study

-.002

.05
-.66

Race

-.81

CFI=.97

TLI=.95

RMSEA=.04

-1.6

*Due to skew, hospitalizations were Windsorized



+
Structural Model: Non-cardiac Hospitalizations*
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Structural Model: All-Cause Hospitalizations*
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Linear Regressions with Anger and Hostility Sub-Components 

Predicting All-Cause Hospitalizations* 

*Due to skew, hospitalizations were Windsorized



+ Linear Regressions with Anger and Hostility Sub-Components 
Predicting Non-Cardiac Hospitalizations* 

*Due to skew, hospitalizations were Windsorized



Summary

 Latent construct of Hostility predicts all-cause hospitalizations 

and non-cardiac hospitalizations

 Latent construct of Anger did not predict hospitalizations 

 Of trait components of Anger, 

 Anger Expression Out predicts all-cause hospitalizations

 Anger Expression Out and Trait Anger predict non-cardiac 

hospitalizations



Discussion

 Why all-cause hospitalizations?

 Hostility and anger subcomponents may be markers of behavioral 

characteristics that increase risk of hospitalization (e.g. risky behaviors, 

poor self-care, perceived symptoms, etc.)

 Mechanisms  for these associations may also involve pathophysiological 

processes (e.g., increased SNS, decreased PNS; immune/inflammatory, etc.)

 Lack of associations with cardiac hospitalizations suggests that reason for 

association is not specific to cardiac pathophysiology—consistent with 4 

other mortality studies

 Finding that Trait Anger and Anger Expression Out predict hospitalizations 

consistent with reported associations between Trait Anger and Anger 

Expression Out with high blood pressure, diabetes, etc.

 Understanding reasons for associations of anger and hostility traits 

with  re-hospitalizations in HF patients may help identify patients at 

risk of re-hospitalizations and reduce cost of HF treatment



+

Questions/ Comments
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Road Map
 Introduction to the Problem: Heart Failure (HF)

 Anger and Hostility as a Psychological Construct

 Anger, Hostility, and Coronary Heart Disease

 Re-hospitalizations

 Aims and Hypotheses

 Methods

 Results

 Discussion



+
Introduction to the Problem: 
Development
 HF is a progressive disease that can begin with atherosclerosis or 

hypertension

 Atherosclerosis is: a disease where fat and cholesterol build up within artery 
walls and restricts blood flow

 Hypertension is: the force of blood pushing against the walls of blood vessels

 Other immediate markers include:

 Inflammation

 Vascular stiffening

 Endothelial dysfunction

 Calcification

 Untreated these can lead to:

 Ischemia

 Angina

 Acute myocardial infarction

 Arrhythmia


