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• ABSTRACT 
A c u t e st ress caused by s t r o n g e m o t i o n s 
such as f ea r can s o m e t i m e s cause s u d d e n 
d e a t h in p e o p l e w i t h u n d e r l y i n g c o r o n a r y 
a r t e r y d i sease (CAD). Ch ron i c m e n t a l s t ress 
m a y a lso p r o m o t e t h e l o n g - t e r m 
d e v e l o p m e n t o f c o r o n a r y d isease, a l t h o u g h 
t h e d i s t i n c t i o n b e t w e e n Type A a n d Type B 
p e r s o n a l i t i e s a p p e a r s ove r l y s imp l i s t i c . 
S t r e s s - m a n a g e m e n t i n t e r v e n t i o n s 
m e a s u r a b l y i m p r o v e C A D p a t i e n t s ' 
p e r f o r m a n c e on ca rd iac f u n c t i o n tests , a n d 
s h o u l d be i n c o r p o r a t e d m o r e o f t e n in 
s t a n d a r d ca rd i ac r e h a b i l i t a t i o n p r o g r a m s . 

ECENT EVIDENCE confirms the popular 
folklore that mental stress has harmful 

effects on coronary health. In the short 
term, acute stress can trigger lethal cardiac 
events in susceptible patients , and in the 
long term, it appears to promote coronary 
artery disease. 

In this article, I outline some of the mech-
anisms that relate mental stress to coronary 
disease and discuss recent research showing 
that stress-management programs may help 
prevent C A D . 

• H O W STRESS INFLUENCES 
C O R O N A R Y HEALTH 

Coronary disease has three pathophysiological 
"dimensions": obstruction, vasoreactivity, and 
clotting. Mental stress can influence all three 
of these processes directly or indirectly by: 

• Increasing blood pressure 
• Increasing atherogenic lipid levels 

• Decrea s ing e n d o t h e l i a l - d e p e n d e n t 
vasodi lat ion 

• Increasing the risk of thrombosis 
• Disposing patients to habits such as 

smoking, which compound coronary 
risk. 1.2 

• C A N STRESS CAUSE S U D D E N DEATH? 

Even though menta l stress is popularly 
believed to cause heart attacks and sudden 
death, the phenomenon was not studied rig-
orously until recently. Recent studies indi-
cate that stress precipitates heart attacks 
mainly in those who have predisposing fac-
tors, such as lipid-laden plaques or myocar-
dial ischemia.3 

O n e study showed an abrupt spike in the 
number of heart attacks in Tel Aviv at the 
beginning of the Persian Gulf War in January 
1991, with surges in the incidence of heart 
attacks after each missile attack.4 

A similar study revealed a spike in the 
number of sudden deaths related to athero-
sclerotic cardiovascular disease on the day of 
the Los Angeles earthquake of January 17, 
1994-5 O n that day, 24 such deaths occurred, 
compared with a daily mean of 4-6 in the pre-
ceding week. Notably, the mean number of 
sudden cardiac deaths in the week after the 
earthquake was significantly lower than base-
line: only 2.7 deaths per day. This suggests 
that the earthquake hastened the deaths of 
people who were already at risk of dying. 

Remember, however, that stress-induced 
sudden cardiac deaths are rare, even in the 
worst situations. T h e 24 people who died of 
cardiac disease on the day of the earthquake 
constitute only a tiny fraction of the more 
than 8 mill ion people who live in Los 
Angeles. 

Stress 
decreases 
endothelial-
dependent 
vasodilation 
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In cardiac 
rehab, stress 
management 
reduces 
morbidity and 
mortality 

MEDICAL GRAND ROUNDS 

• STRESS EXACERBATES ACUTE ISCHEMIA 

To test the effect of mental stress on heart 
function, researchers have developed several 
"mental stress tests" that can be performed on 
volunteers in a laboratory. 

The mental arithmetic stress test requires 
a subject to subtract numbers from a four-digit 
number while the evaluator urges him or her 
to work faster and faster. In the Stroop color-
word task, subjects are shown the name of a 
color printed in ink of another color. For 
example, the word "green" might be printed in 
red. After the word is taken away, the subject 
is asked to recall the color of the ink. 

Using such tests, several researchers 
demonstrated reproducible causal relation-
ships between acute mental stress and myocar-
dial ischemia, as indicated by ST-segment 
deviation and wall-motion abnormalities.1'6 

Mental stress tests can also distinguish 
between subjects with a normal hemodynam-
ic response to stress and those who exhibit an 
exaggerated response. These latter "hot 
responders" are more likely to have occult 
myocardial ischemia during normal daily 
activities and during mental stress.7 

Mental stress-induced ischemia is associ-
ated with significantly higher rates of subse-
quent cardiac events, both fatal and non-fatal, 
than is exercise-induced ischemia.8 

In addition, Mittleman9 showed that an 
outburst of anger can trigger acute myocardial 
infarction, but that aspirin may reduce the risk. 

• PERSONALITY TYPE A N D 
CARDIOVASCULAR DISEASE 

Beginning in the 1960s, the relationship 
between personality types and disease became 
the focus of speculation. Competitive, aggres-
sive, impatient people were described as hav-
ing the Type A personality and were thought 
to be prone to cardiovascular disease, while 
the calmer Type Bs were considered at lower 
risk. 10 

Unexpectedly, long-term follow-up stud-
ies of Type A and Type B cohorts revealed that 
the Type As actually had lower mortality from 
cardiac problems.n 

Findings such as these led to speculation 
that there may be more than one physiological 

reaction to stress. Some people might love 
stress and choose professions (such as emer-
gency medicine) and hobbies (such as skydiv-
ing) that give them frequent adrenaline 
boosts. Many of these people would be classi-
cally described as Type A personalities and 
considered at risk of stress-related illness. But 
it is possible that these people, who feel "in 
control" when faced with stress, have different 
neurohumoral and hemodynamic responses 
than those who feel defeated or fearful in far 
less intense situations. 

• STRESS M A N A G E M E N T 
FOR TREATING HEART DISEASE 

Stress management is not a standard part of 
cardiac rehabilitation, but it probably should 
be. 

In a striking prospective study, researchers 
at Duke University randomly assigned coro-
nary disease patients to a 4-month course of 
either aerobic exercise, stress-management 
training, or standard medical therapy.l2 

The stress-management patients received 
instruction about heart disease and stress, 
underwent biofeedback training, and learned 
progressive muscle relaxation exercises. In 
group therapy and cognitive behavior therapy 
sessions, they learned to monitor irrational 
thoughts and generate less stressful alterna-
tives. 

Two years later, compared with the med-
ical therapy group, the stress-management 
group had had 74% fewer heart attacks or 
other adverse heart events (P = .03). 
Although the exercise patients lost weight 
and increased their aerobic fitness, the differ-
ence between their risk of cardiac events and 
that of the usual-care patients was not signifi-
cant (relative risk = 0.68, P = .41). 

A recent meta-analysis of 23 randomized 
controlled trials13 found that adding psychoso-
cial treatments to standard cardiac rehabilita-
tion programs reduces mortality and morbidi-
ty, particularly during the first 2 years after 
treatment. Psychosocial treatments also 
reduce psychological distress and ameliorate 
some of the biological risk factors for myocar-
dial infarction. 

More studies are needed, but the existing 
data should be enough to convince cardiolo-
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Dear Doctor: 
As editors, we'd like you 
to look into every issue, 
every page of the 
Cleveland Clinic Journal 
of Medicine. 
We'd like to know... 

gists to include psychosocial interventions in 
prevention and rehabilitation programs. £1 
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CME ANSWERS 
Answers to the CREDIT TEST on page 127 j 
of this issue 
1E2C3 D 4 D 5 C 6 A 7 A S 
11 B12 E 

A 9 B 10 D 

1 Out of every 4 issues, how many do you read or look through? 

Here's our goal: 
of 4 D 3 of 4 • 2 of 4 D 1 of 4 

2 How do you read or look through an average issue? 

Here's our goal: 
S f R e a d cover to cover 
• Read articles of interest and look through remaining pages 
• Read table of contents and articles of interest only 
• Skim or look through quickly 

We put It in writing... 
please put it in writing for us. 
We want to hear from you. 
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