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SUMMARY
Recent studies provide clear and convincing evidence that anger contributes significantly to the

pathogenesis and expression of coronary artery disease. Several investigations have linked anger
attribute to several aspects of coronary artery disease including: 1. - Association with coronary risk
factors (lipid levels, cardiovascular reactivity and blood pressure) 2. - Coronary disease
pathogenesis, morbidity and mortality 3. - Triggering of acute coronary syndromes 4. -
Progression of coronary atherosclerosis induced by anger 5. - Ventricular arrhythmias and
sudden death. Evidence from prospective epidemiological and clinical studies, supported by
experimental studies lend to a casual association between anger and ventricular arrhythmia and
sudden cardiac death

CARDIOVASCULAR DISEASE AND THE IMPACT OF PSHYCOLOGICAL
FACTORS

Recent studies provide clear and convincing evidence that psychosocial factors contribute
significantly to the pathogenesis and expression of coronary artery disease (CAD) (1) This
evidence is composed largely of data relating coronary disease risk to five (5) specific



psychosocial domains (1-3): 1) depression 2) anxiety 3) personality
factors and trait. Anger, the focus of the present study is the most
important of them 4) social isolation 5) chronic life stress.

Anger is a relatively stable personality trait that is manifested in the
frequency, intensity and duration of the anger experience (4). Persons
with high compared with low trade anger have rage and fury more
. often, more intensely and with longer lasting episodes (4).

Pathophysiological mechanisms underlying the relationship between
these entities and coronary heart disease can be divided into
behavioral mechanisms (4). Whereby psychosocial conditions
S contribute to a higher frequency of adverse health behaviors, such as
smoking and poor diet, and direct pathophysiological mechanism, such as neuroendocrine and
platelet activation (1).

Studies have linked anger attribute to several aspects of CAD including (2,3):

1. Association with coronary risk factors including LDL, HDL, triglycerides levels,
cardiovascular reactivity and blood pressure (5,6)

2. The association between anger and CAD pathogenesis, morbility and mortality (1,2,7)

3. Triggering of acute coronary syndromes onset by episodes of anger (8)

4. Progression of coronary atherosclerosis induced by anger, independent of medication or
other risk factors (9)

5. Ventricular arrhythmia and sudden death (10)

Anger and coronary heart disease

The deleterious effects of anger and cardiovascular health are increasingly gaining attention in
the research literature (2,3). Evidence for an anger-CAD association has been derived from
studies that use different measures of anger, different CAD end points and different study design
(2). The prospective association between anger and CAD was described initially by investigators
from the Framingham Heart Study (7), who reported that anger independently predicted the
eight-year incidence of CAD. More recently, Williams et al (2) reported in the ARIC study that high
trait anger was associated with and increased risk for CAD morbidity and death independent of
the established biological risk factors. There was a dose-response relation between level of anger
and CAD risk (2).

ANGER, VENTRICULAR ARRHYTHMIAS AND SUDDEN DEATH

The emotional state of anger has been implicated in the precipitation of myocardial ischemia,
myocardial infarction and life-threatening ventricular arrhythmias, including sudden cardiac
death (8,10-12). In a recent and excellent article, Hemingway et al (13) reviewed evidence from
prospective epidemiological and clinical studies, supported by experimental studies, that
suggest a link between psychosocial factors such as anger, anxiety, depression, hostility/type A
behavior, social supports and work characteristics and ventricular arrhythmias, sudden death



and cardiac autonomic function. Overall, 88/96 (92%) of identified published studies investigating
psychosocial and social aspects of arrhnythmic risk were positive (13). This remarkable consistency
across different populations and study designs, lends cautious support to a casual association
(13).

Indirect and circumstantial evidence has strongly suggested that
psychological stress may be an important factor in the development of
malignant ventricular arrhythmias and sudden death (10-13).
Sympathetic arousal can trigger arrhythmic events (10). Ventricular
tachycardia, like sudden death, occurs more frequently in the morning,
at the time of peak of catecholamine level and lowest vagal tone as
demonstrated in patients with implantable cardioverter defibrillators
(ICDs) (10,14). Ventricular tachycardia occurs more frequently on Monday
in working patients with ICDs, suggesting a role for stress (15). In
addition, atrial and ventricular ectopy and nonsustained arrhythmias
increase during the stress of being in-call in house officers (16) and
during exposure to a hostile environment in animals (17). Mittleman et al
(8) reported and important association between outbursts of anger and
nonfatal myocardial infarction and sudden death. Reich et al (18)
determined that anger precede episodes of arrhythmias in 15 % of patients with recurring life-
threatening arrhythmias. In a recent article Kovach et al (12) reported that provocation of an
intense anger like state in six canines increases the magnitude of T-wave alternans to a greater
degree than does a brief period of myocardial ischemia. Superimposition of the anger like
response during occlusion-induced myocardial ischemia potentiates the increase in the
magnitude of T wave alternans elicited by myocardial ischemia alone, further magnifying the risk
of ventricular arrhythmias in this setting (12). The cardioselective beta-1 adrenergic blocker
metoprolol blunts the magnitude of this increase in behavioral stress-induced alternans,
suggesting that adrenergic factors are, in part, responsible for T-wave alternans during the anger
like response (12). However, arousal-induced increases in heart rate are likely to contribute in the
setting of myocardial ischemia (12). An alternative explanation is that factors in addition to
sympathetic nerve activity contributed to the development of T-wave alternans during the anger
state (12). One likely possibility is that aggressive arousal result in a decrease in cardiac vagal tone.
This might conduce to the residual sinus tachycardia as well as to T-wave alternans (12).

The population of patients with ICDs provides a unique opportunity to evaluate the effects of
mental stress on human arrhythmias. Lampert et al (14) reported that mental stress (anger recall
and mental arithmetic) shortens cycle lengths and renders induced ventricular tachycardia more
difficult to terminate. These alterations in ventricular tachycardia characteristics were associated
with increased norepinephrine levels, which are known to rise during mental stress, but with no
evidence of ischemia on ECGC or left ventricular ejection fraction (14). In these patients with
defined arrhythmic substrate, anger destabilized the circuit, creating a potentially more
dangerous arrhythmia. This suggest that psychological stress may facilitate sudden cardiac
death by increasing the lethal potential of arrhythmias in susceptible patients (14)

We examined a series of 57 consecutive victims of sudden death. Among them, we found anger
as the most frequent trigger mechanism preceding the final event (19)



Pathophysiologic mechanism of the influences of anger on ventricular arrhythmias and sudden
death

The precise biological mechanism and process by which anger influences ventricular arrhythmia
and sudden death is yet to be clarified (8,10-14). There are two mainly hypothesis. One possibility
is that anger is related to tonic reflex sympathetic-parasympathetic balance (10-13). This may
affect arrhythmic risk directly by lowering the threshold for ventricular arrhythmia (13). Another
possibility is that heightened sympathetic arousal and cathecolamine secretion induced by
anger are damaging to the heart and its vasculature and also play a role in the development of
atherosclerosis lesions (2,3,13)

REFERENCES

1. Rozanski A, Blumenthal J, Kaplan J.

2. Impact of psychological factors on the pathogenesis of cardiovascular disease and
implications for therapy. Circulation 1999;99:2192-2217.

3. Williams J, Paton C, Siegler |, Eigenbrodt M et al. Anger proneness predicts coronary heart
disease risk. Prospective analysis from the atherosclerosis risk in communities (ARIC) studly.
Circulation 2000;101:2034-2039

4. Mendoza |, Mendoza-Britto |. La ira y la enfermedad cardiovascular. Rev Lat Cardiol
2001:22110-115

5. Spielberger C, Jacobs G, Russell S, Crane R. Assessment of anger: the state-trait anger
scale. In Butcher J, Spielberger C, Eds. Advances in personality assessment vol 2 Hillsdale,
NJ: Lawerence Erllbaum Associates; 1983:161-189

6.Johnson E, Collier P, Nazzaro P, Gilbert D. Psychological and physiological predictors of
lipids in black males. J Behav Med 1992;15:285-298

7. Durel L, Corver C, Spitzer S, Llabre M et al. Associations of blood pressure with self-report
measures of anger and hostility among black and white men and women. Health Psychol
1989;8:557-575

8. Haynes S, Feinleb M, Kannel W. The relationship of psychosocial factors to coronary heart
disease in the Framingham study. 8 year incidence of coronary heart disease Am J
Epidemiol 1980;111:37-58

9. Mittleman M, Maclure M, Serwood J, Mulry R et al. Triggering of acute myocardial
infarction onset by episodes of anger. Circulation 1995;92:1720-1725

10. Angerer P, Siebert U, Kothny W, Muhlbaner D, et al. Impact of social support, cynical
hostility and anger expression on progression of coronary atherosclerosis 3 Am Coll Cardiol
2000;36:1781-1788

11. Lampert R, Join D, Burg M, Batsford W et al. Desestabilizing effects of mental stress on
ventricular arrhythmias in patients with implantable cardioverter defibrillators. Circulation
2000;101:158-164

12.James P, Taggert P, Mc Nally S, Newman S et al. Acute psychological stress and the
propensity to ventricular arrhythmias. Evidence for a linking mechanism. Eur Heart J
2000;21:1023-1028

13. Kovach J, Nearing B, Verrier R. Anger like behavioral state potentiates myocardial ischemia-

induced T-wave alternans in canines. J Am Coll Cardiol 2001;37:1719-25



Hemingway H, Malik M, Marmot M. Social and psychosocial influences on sudden cardiac
death , ventricular arrhythmia and cardiac autonomic function. Eur Heart J 2001,22:1082-
101

14. Lampert R, Rossenfield L, Batsford W, Lee F et al. Circadian variation of sustained
ventricular tachycardia in patients with coronary artery disease and impantable
cardioverter-defibrillators. Circulation 1994;90:241-247

15. Peters R, Mc Quillan S, Resnik S, Gold M. Increased Monday incidence of life-threatening
ventricular arrhythmias. Circulation 1996,94:1346-1349

16. Stamler J, Goldman M, Gomes J, Matz D et al. The effect of stress and fatigue on cardiac
rhythm in medical interns. J Electrocardiol 1992;25:333-338

17.Lown B, Verrier R, Corbalan R. Psychologic stress and threshold for repetitive response.
Science 1973;182:834-836

18. Reich P, De Silva R, Lown B, Murawaski B. Acute psychological disturbances preceding life-
threatening ventricular arrnythmias JAMA 1981,246:233-235

19. Mendoza |, MoleiroF, Misticchio F, Marques J et al. El estrés psicosocial y particularmente la
ira como disparador de muerte suUbita. Avances Cardiol 2001:21:520-521.

Vitae Academia Biomédica Digital | Facultad de Medicina-Universidad Central de Venezuela
Julio-Septiembre 2002 N° 12 DOI10.70024 / ISSN 1317-987X



