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S T R E S S  A N D 
C A R D I O V A S C U L A R  D I S E A S E 

HISTORICAL BACKGROUND

� The  appre ciation that  emotional factors  can
h a ve  a  po w e rf u l in f lu e n ce  on  t h e  he a rt ,  a n d 
the acknowledgment of some intimate, although
poorly understood, heart-mind connection, is
certainly not new.  Aristotle, and later Virgil,
actually taught that the heart rather than the
brain was the seat of the mind as well as the
sou l, an d a similar belief  can be foun d in ancient 
Hindu scriptures and other Eastern philoso-
phies.  Almost 2000 years ago, Celsus com-
men te d on th is mind - he art  relat ion sh ip,  noting 
t ha t “ f ea r an d  ang e r,  an d an y  oth e r st at e  of the 
mind may often be apt to excite the pulse.”
O u r ea rli e s t  u s e s  of  th e  w or d  cle a r ly  in d i ca t e 
its  con ceptu a liza tion as  th e se a t of  on e’ s  inmos t 
feelings, temperament, or character.  Broken
h ea rt ed ,  he arta che ,  ta ke  to hea rt,  ea t you r he a rt 
out, heart of gold, heart of stone, stouthearted,
are words and phrases we still use to vividly
symbolize such beliefs.

William Harvey commented in 1628, “every
affection of the mind that is attended either
w it h pa in or plea su re,  hope  or fea r,  is  the  ca us e 
of an agitation whose influence extends to the
h ea rt .”  John  Hu nt er,  wh o du rin g the  18t h  cen -

tury elevated surgery from a mechanical trade
to an experimental science, suffered from an-
gina, and being a keen observer complained,
“ my life is in the hands of any rascal who
ch oo s e s  t o an n oy  a n d  te a s e  me . ”   He  t u rn e d 
out to be somewhat of a prophet, since in fact
an argument did precipitate his death from a
heart attack.  Napoleon’s favorite physician,
Corvisart, wrote that heart disease was due to
the passions of the mind, among which he
inclu de d  ang e r,  ma dn es s ,  fe ar,  je alou s y,  te rror, 
love, despair, joy, avarice, stupidity, and
ambition.

One hundred and fifteen years ago, von
Dus ch ,  a Ge rma n ph y sician ,  firs t calle d  att en t ion
to the fact that excessive involvement in work
and similar types of behavioral patterns ap-
peared to be the hallmark of people who de-
veloped coronary heart disease.  Toward the
end of the last century, Sir William Osler, an
astute clinician, succinctly but accurately de-
scribed the coronary-prone individual as a
“keen, and ambitious man, the indicator of
w h os e  en g in e s  ar e  se t  a t  ‘ f u ll  s pe e d  ah e a d . ’ ” 
In the 1930s, the Menningers suggested that
coronary heart patien ts ten ded to have strong ly
aggressive behavior, and a decade later, Flanders
Dunbar, who introduced the term “ psycho-
somatic”  in to Ame rican medicine, ch aracte rized
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s u ch  in d i vi d u a ls  a s  b e i n g  au t h ori t a ria n  wi t h 
an intense drive to achieve unrealistic goals.
F ie rce amb it ion  and  compu ls ive ne s s to achieve 
pow er an d pre st ig e were empha siz ed  by  man y
s ub se qu e nt  in ve st ig a tors ,  an d ove r 30  ye ars ago,
a rising incidence of coronary heart disease in
England was attributed to increased stress.

P AT HO PHYSIOL O GY O F STRESS-INDUC E D
CORONARY HEART DISEASE

Attempts to study the mechanisms whereby
e motion a l st a te s cou ld  prod uce cardiova scula r
damage an d sudd en dea th received tremen dous
impetus as a result of the investigations of
Walter Cannon at Harvard University in the
early part of this century.1  Cannon’ s studies
showed that the response to the stress of acute
fear resulted in a marked increase in sympa-
thetic nervous system activity and an out-
pouring of adrenaline, which prepared or as-
sisted the animal in fight or flight, and had
g re at  su rviva l va lu e .  His su bs e qu en t  stu die s of 
the mechanism of voodoo death or spells cast
by bone pointing also implicated a flooding of
the system with adrenaline as the most likely
cause of a fatal arrhythmia.

In  t h e  la t e  19 4 0 s ,  Ha n s  Se ly e ’ s  fo rm u la t i on 
of the stress concept, general adaptation syn-
drome, and diseases of adaptation provided
further insight s into stres s-indu ced he art disease
i n  h u ma n s . 2   Hi s  or ig i n a l  co n c e pt  of  st r e s s  a s 
a nonspecific stereotyped response was for-
mulated largely by observing and analyzing
the biochemical, endocrine, and pathologic
cha nges that re sulted  from intens e or prolong ed
pituitary-adrenal cortical stimulation.  Selye’s
subsequent research in the 1950s included the
experimental production of metabolic cardiac
n e cr o s e s ,  in  w h i c h  d i r e ct  b i o ch e m i c a l  in j u r y 
to heart muscle rather than occlusion of the
coronary vessels was the causative factor.3  He
emphasized the important significance of so-
dium, potassium, magnesium, and calcium in
modulating such effects.  These findings were
sub sequen tly corroborated in huma ns and  now
f orm th e  bas is of  va riou s  the ra peu tic strat e gies 
and pharmacologic approaches.

THE STRESS CONCEPT

Selye’s concept of the general adaptation syn-
drome and diseases of adaptation dominated

s t r e s s  re s e a r c h  in  t h e  1 9 5 0 s  a n d  1 9 6 0 s  w i t h 
its  emph as is  on  the  AC TH- ad re na l cort ex axis .
How ever,  su bs eq u en t ref in eme nt s in en docrine 
technique s led to a recognition that th e response
to stress in humans involved a vast repertoire
of hormonal secretion including a variety of
oth er pitu it a ry  and  ta rg e t glan d  hormon es ,  th e
renin-angiotensin system, prostaglandins, and
mo re  re ce n t ly ,  pow e r f u l  b ra i n  pe pt i d e s  s u c h 
as serotonin, dopamine, melatonin, prolactin,
a nd  e n d o rp h in s . 4   Fu rt h e r mo re ,  f a r  f rom  b e in g 
nonspecific, these patterns of neurohumoral
responsiveness appeared to vary greatly from
individual to individual and even in the same
person at different times.  The precise role of
these various agencies in facilitating or miti-
gat ing th e effe cts of  stres s on the cardiovas cular
system is still poorly understood and requires
e xt en sive in ves tiga t ion.   C urre nt ly,  at te nt ion  is 
also being focused on central nervous system
structures and mechanisms that initiate and
transmit the stress signal, with evidence sug-
gesting that both heart rhythm and force of
co n t ra ct i on  ar e  re g u l a t e d  by  t h e  sa me  ce n t e rs 
in the frontal cortex of the brain that stimulate
sensory receptors during acute fear.  Experi-
mental animals that would normally succumb
to ventricular fibrillation due to severe psy-
chological stress are protected if the nerve
pathways from the frontal cortex to the brain
a re  seve re d or te mpora rily block ed  by  fre ez ing , 
and the search is on for some pharmacologic
agent that might provide the same benefits.

The  terms coronary occlus ion an d myocardial
inf arction were  previously used synonymously,
and they still are by many physicians who
c o n t i n u e  t o  vi e w  t h i s  s e q u e n c e  of  e v e n t s  a s 
the pathologic cause of all heart attacks.  That
con ce pt  wa s tau gh t in me d ical school as  a con- 
s eq ue nce  of Her ri ck ’ s post morte m obs erva t ions 
in 19 12 ,  wh ich demon s trat ed  th at  a he art  att a ck 
or myocardial infarction was due to occlusion
of a coron ary  art ery  by a clot or th rombu s.   We
now recognize that myocardial infarction can
occur in the absence of significant coronary
obstruction.  We are increasingly recognizing
the important role of coronary vasospasm in
the production of anginal symptoms, and con-
versely, it  is not unus ual to find severe  coron ary
a th eros cle ros is  in pat ie n ts  who ha ve  ne ve r had 
cardiac symptoms.
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Stress may also lead to accelerated athero-
sclerosis and coronary occlusion because of
elevated cholesterol, triglycerides, free fatty
acids, increased platelet adhesiveness, poly-
cyt he mia ,  acce le rat ed  blood clott ing ,  in crea s ed 
fibrinogen, haptoglobin, or plasma seromucoids.
In my opinion, however, the most significant
development in our understanding of stress-
relat ed  he art  att ack s ha s  bee n the  id en tificat ion 
of myocardial infarction in the absence of sig-
nif icant corona ry occlusion  due to the excess ive
release of norepinephrine at myocardial nerve
endings.  This has now been demonstrated to
produce a specific type of myocardial damage
that can be recognized under the microscope
and appears to be identical in laboratory animals
a n d  in  hu ma n s  wh o ha v e  ha d  ca r d ia c de a t h s 
a s  t h e  re s u l t  of  a n  a c u t e l y  s t r e s s f u l  s i t u a t i o n .   

Over this entire period of time, the concept,
definition, and use of the term stress was con-
s ta nt ly  ch an g in g bu t  not  evolvin g.   Can non in- 
itially  employe d th e  term in 19 1 4 as  a ph ys icist 
or engineer might, although it was clear that
his appreciation included both physical and
emotional stimuli.

The chance of gaining insight into the
strength and endurance of stabilizing
factors of the organism, an d thus  its ability 
to resist  the operation of disturbing forces,
ma k e s  it  wo rt h w h il e  t o in q u i re  wh e r e 
the limits lie beyond which stresses
overwhelm these corrective factors and
significantly alter the steady state of in-
ternal environment.5

The term stress was popularized, however,
by Selye, who defined it as a nonspecific re-
sponse to a variety of noxious stimuli.  Others
u se d it  to de scribe  th e res ulta n t pa t hology  su ch 
as a stress ulcer.  Moreover, the term that had
been primarily used by research scientists
s tu dy in g  end ocrin e and  pa th olog ic ef f ects  wa s
steadily creeping into the psychological and
beh aviora l lite rature .  Stress wa s now conceived
of as any physical, psychologic, or symbolic
stimulus that could elicit a physiologic re-
sponse.  The confusion was so great that as
early as 1950, on e crit ic using verbatim citations
from Selye’s writings complained that “ stress,
in addition to being itself and the result of
itself, is also the cause of itself.” 6  In recent

yea rs, st ress has become more of a psychological
concept embracing environmental and social
conditions, as well as anxiety, frustration, and
almost any other threat.

T hu s,  we  usu a lly think  of  stre ss  as being  du e
to something external that threatens us.  What
appears to be much more important, however,
is how we perceive that external stimulus and
w ha t a da pt at ive  or copin g  stra te gies  ha ve  be en 
developed.  Attempts to quantify or rate such
e xt erna l s tres sors as  in  the  Holme s- Rah e Socia l
Readjustment Rating Scale, generally place
death of a spouse at the head of the list.  Other
s t re s s  fa ct ors  in c lu d e  div or ce ,  ja i l te r m,  d e a t h 
of a family member or friend, loss of some
other close emotional relationship, retirement,
changing jobs, or moving.  In recent years we
have begun to appreciate and acknowledge a
host of other more insidious, chronic factors
such as job stress, unemployment, crowded
living conditions, and other psychosocial in-
fluences as playing an equally important role,
although they are much more difficult to char-
acterize or quantify.  There is abundant and
increasing evidence that such factors may play
a role in  other stres s-rela ted disorders including
can ce r. 7   Wid ow e d in d ivid ua ls die  at ra t es  3 to
12 times higher than their marrie d coun terparts
for all leading causes of death including heart
disease, cancer, cirrhosis, tuberculosis, acci-
dents, homicides, and suicides.

TYPE A—SYNONYMOUS WITH
CORONARY-PRONE BEHAVIOR?

More germane to this discussion is the rec-
ognition that stress can also be internal or self-
generated.  Our current appreciation of this
subject stems from the work of Rosenman and
Friedman and their elucidation of a profile of
coron ary -pron e b eh avior.8   The se  in ve s tiga tors
w e re  in t r ig u e d  b y  th e  f a ct  t h a t  t w o - t h ir d s  of 
the heart attacks in the United States occurred
in men, while in Mexico the incidence was
equal between men and women.  The same equal
s p li t  app e a re d  t o exi s t  in  s ou t h e rn  It a l y  bu t 
not in northern Italy, where the ratio was four
men to one woman.  This disparity was ob-
viously not due to any difference in diet or
other environmental factor, and on further
analysis appeared to be related more to social,
cultural, and behavioral attitudes that might
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best come under the heading of “maleness.”
Such individuals, labeled Type A, exhibited
certain charact eristic activity pattern s including: 

( 1)  Self- impos ed  st an da rds  th at  are  of te n  u n- 
realistically ambitious and pursued in an in-
f le xible  fas h ion.   Ass ociat ed  with  th is  is a nee d 
to maintain productivity in order to be re-
spected, a sense of guilt while on vacation or
re la xi n g ,  a n  un re l e n t in g  ur g e  fo r re c og n it io n 
or powe r,  an d a compe t it ive att it u de  tha t  oft e n
creates challenges even when none exist.

(2) Certain thought and activity styles
characterized by persistent vigilance and
i m pu l s i v e n e s s ,  u s u a l l y  re s u l t i n g  in  t h e 
pursuit of several lines of thought or action
simultaneously.

(3) Hyperactive responsiveness often mani-
fested by a tendency to interrupt or finish a
sentence in conversation, usually in dramatic
fas hion, by  varying the  speech, volume, an d/or
pitch, or by alternating rapid bursts of words
with long pauses of hesitation for emphasis,
indicating intensive thought.  Type A persons
often nod or mutter agreement or use short
bursts of laughter to obliquely indicate to the
speaker that the point being made has already
been anticipated.

(4) A tendency to have unsatisfactory inter-
persona l rela tion sh ips  du e to th e fa ct th at  Ty pe 
A individuals are usually self-centered, poor
listeners, often have an attitude of bravado about
the ir own  superiority , an d are much more ea sily
angered, frustrated, or hostile if their wishes
a re  n ot  re spe ct ed  or t he ir goals  a re  not ach ie ve d .

(5) In cr e a s e d  mu s c u l a r  ac t i vit y  in  th e  for m
of gestures, motions, and facial activities such
as grimaces, gritting and grinding of the teeth,
or te ns ing  ja w mu scles .  Of te n the re  is  fre q ue nt 
clenching of the fist or perhaps pounding with
a  fis t to empha size  a point .  Fidg et ing ,  ta ppin g 
t h e  fe e t ,  le g  s h a k in g ,  or pl a y i n g  wi t h  a  pe n c il
in some rhythmic fashion are also seen.

(6) Irregular or unusual breathing patterns
with frequent sighing, produced by inhaling
more air than needed during  speak ing an d then 
releasing it during the middle or end of a sen-
tence for emphasis.

Type A individuals tend to be very com-
petitive and are usually rushed, and conse-
quently they eat, talk, and do most other ac-
tivities quickly.  They generally try to do too

man y thin gs at once, are freq uently  preoccupied 
with what they are going to do next, and tend
to have few interests outside their work.

Type A characteristics have been described
in detail simply to emphasize that it is a com-
plex overt behavioral pattern that can only be
identified by personal observation of the in-
dividual.  In clinical practice its evaluation
requires a structured personal interview
con du ct e d by  a train ed  in ve st ig a tor using  s ta n- 
dardized challenges designed to elicit the
characteristics noted above.  It is almost im-
possible to detect in the very sick, bored,
depressed, or detached individual.  Accurate
assessment therefore requires considerable ex-
pertise, making large-scale studies relatively
time-consuming and costly.

A variety of questionnaires have been devised
to detect such aspects of Type A behavior as
competitiveness, ambition, impatience, hostil-
ity, preoccupation with work, or a constant
sense of time urgency.  The most commonly
used instrument, the Jenkins Activity Survey,
detects three main behavioral syndromes:  (1)
hard-driving te mperament, (2 ) job involvement,
and (3) speed and impatience.9  Although the
three scores derived correlate with the total
evaluation, they are not necessarily related to
one another, and the overall accuracy is only
about 70% when compared with a structured
pe rs on a l in t e r vi e w .   It  sh ou ld  be  e mph a s iz e d 
in evaluating any self-administered question-
naire tha t Type  A ind ividua ls are  often  unawa re
of many of their behavioral patterns or will
deny them.  No single Type A individual should
be expected to exhibit all of the above char-
a ct eris t ics,  an d con ve rs e ly ,  ma ny  Ty pe  A traits 
ca n  be  fo u n d  in  Ty pe  B or Ty pe  C (T y pe  B 
with anxiety) persons.

As our un dersta nding of this complex su bject
e xpan ds ,  it  is pos sib le  tha t  cert ain compone n ts 
of Type A behavior su ch as time urgency , la tent
hostility, aggressiveness, or authoritarianism
may be found to have a greater predictive sig-
nificance for coronary heart disease or corre-
lation with norepinephrine secretion patterns,
vas cular hyperreactivity , an d othe r phen omena
that mediate stress-induced myocardial damage.
However, despite these variables and pitfalls,
T ype A coron a ry -pron e be h avior has  now be en 
unequivocally established as an independent
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risk factor as significant as any other known
entity10  The observation of increased cate-
cholamine excretion in such individuals, and
t h e  kn ow n  d e le t e ri ou s  e f f e ct s  of  su ch  ag e n t s 
on the myocardium, have prompted many in-
vestigators to reevaluate and question current
con ce pt s  of the  pat h og en e sis of  coron ary he a rt 
disease.

RISK FACTORS AND CORONARY
HEART DISEASE

The current concept of risk factors for heart
attacks has been derived to a large extent as a
res ult of  analy sis of  the Framing ham da ta.  This
long-term ongoing study consisted of making
periodic obs e rvat ion s on  re side n ts  of  this M as -
sachusetts town, including physical exami-
nation, social habits, and various biochemical
mea sureme nts.  Analys is of heart attack  victims
in it ia lly  in d i ca t e d  t h a t  in  ge n e r a l  th e y  t e n d e d 
to smoke more, had elevated blood pressures,
and higher cholesterol levels than controls.
Subsequently, triglycerides and high density
lipoproteins and HDL cholesterol ratios were
suggested as having additional prognostic im-
plications.  The validity of such markers was
supported by prospective studies in which it
was possible to predict a cohort of individuals
at greater risk for heart attack simply because
they exhibited a higher incidence of these risk
f actors .   Armed  wit h  this  inf ormat ion ,  th e con -
clusion seemed obvious—stop cigarette smok-
ing ,  lowe r chole s te rol and  blood pre ss ure  wit h
die t and medica tion, an d coronary heart disease 
w i ll  b e  re d u c e d .   B u t  t h a t  h a s  t u r n e d  ou t  n o t 
to be the  case, simply because  association  never
proves causation.

In fact, most att empts to red uce th e incidence
of heart attack by removing any or all of these
risk factors have been unimpressive.  Less than
a year ago, the disappointing results of the
seven-year, $115 million MRFIT Study were
pu b l is h e d  in  t h e  J o u r n a l  of  th e  Ame ri c an  M e d - 
i cal Assoc iat ion. 1 1  M RF IT  is  an acron ym for
Multiple Risk Factor Intervention Trial, which
was designed to show the beneficial effect of
cessation of smoking and lowering of cholesterol
and blood pressure.  However, those patients
in wh om th e des ired  re su lts  were  ach ieved  did
not receive any significant protection.  In fact,
t he  h yperte n sive  pa tien t s tre at ed  with  diuret ics 

had a higher incidence of heart attacks than
con trols (possibly be cause of a tendency towa rd
hypokalemia, which potentiated adrenergic
effects).

In contrast, over this same period two other
studies designed to reduce the likelihood of
recurrent heart attacks were so successful that
they had to be halted before their completion
f or eth ica l rea sons .   On e  was  a tria l using  te ch - 
niques to remove damaging Type A behavior,12,13

and the other was the National Heart, Lung,
and Blood Institute study of almost 4000 pa-
tients, where it was found that after only two
years, the administration of propranalol had
red uced  mort a lity  by  26% . 1 4  Bot h of th e se  fin d -
ings again strongly suggest that stress-related
sympathetic nervous system drive and cate-
cholamine secretion is the major culprit in cor-
on a r y  he a rt  di s e a s e .   B e h a vi or a l mo d if ic a t ion 
is aimed at turning the adrenaline spigot off,
and beta blockers appear to interfere with the
harmful actions of noradrenalin on the car-
d iova scu la r sys te m.   The  be ne fit s of  be ha viora l
mod ificat ion ha ve sin ce bee n conf irmed in oth er
s tu dies ,  an d th e  prot ective  ef fe cts  of oth er be ta 
blockers in preventing heart attacks have now
been demonstrated for almost every agent tested
for this purpose.  As a consequence, some au-
thorities have suggested that beta blockers
should be administered to all heart attack pa-
tients, provided there are no co n t ra in d ic a t i on s . 

From an evolutionary or teleologic viewpoint,
s timu la t ion of th e sympa t he tic nervou s sy st e m
a n d  a  jo lt  of  ad r e n a li n e  ma d e  a  lo t  of  s e n s e 
for primitive man.  Flooding the system with
s u ch  co m po u n d s  ca u s e d  t h e  pu p i l s  t o  d i la t e 
s o th at  he  could se e  bet t er,  an d gly coge n  store s 
in the body were quickly broken down to elevate
t he  blood su g ar and  provide  add ition a l en erg y. 
B l oo d  wa s  d ire ct e d  aw a y  fr om  t h e  gu t  w h e re 
it wa s no lon ge r ne e de d for dig e st ive  proce s se s
and shunted to the muscles of the arms and
leg s so th at  he  cou ld fig ht  bet t er an d ru n fas te r.
The blood pressure rose and there was an in-
creased flow of blood to the brain to improve
cerebral function—in short, a whole host of
adaptive changes occurred to prepare our
a n ce s t ors  f or li f e - pr e s e rv in g  fig h t  or  f li g h t . 

However, the nature of stress for modern
man is not an occasional confrontation with a
saber tooth tiger or pack of wolves, but rather
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problems at work or at home, financial diffi-
culties, or simply getting stuck in a traffic jam
on the way to a vital appointment.  Furthermore,
such challenges and provocations occur not
once a fortnight but many times during our
daily lives.  The tragedy is that our bodies still
respond in that same old archaic fashion.  Un-
fortunately, that release of adrenaline is now
not only purposeless and inappropriate, but
actually harmful, with lethal potential for
causing a heart attack, sudden death, stroke,
hypertension, peptic ulcer, diabetes, and a va-
rie ty of other disord ers th at mig ht appropria tely
b e  la b e l e d  “ D i s e a s e s  o f  C i v i l i z a t i o n ” . 

There is some suggestion that this may be-
come a learned and fixed response.  A hypothesis
w it h th e  formid ab le  title ,  An  Oppone nt  Proces s 
Theory of Acquired Motivation,15 basically as-
s erts  th at  ma n is  by  nat u re  pre d is pos ed  or s us -
ceptible  to various  ad diction s tha t may  provid e
a sense of pleasure.  However, if deprived of
something  that is cra ved, an  oppos ite emotiona l
state results.  When you’re in love, it’s an ex-
h ilarat ing  fe elin g,  bu t if  you can ’t  be  wit h  you r
loved one, you are apt to be blue.  People who
are hooked on sky diving or skiing become
severely depres sed if  the weather interferes with
their activities for a few days.  Similarly, with-
d ra wa l from alcoh ol,  na rcot ics ,  or tra n qu ilize rs 
produces an emotional state exactly opposite
f r om  t h e  s e n s a t i o n s  th o s e  su b s t a n c e s  in d u c e . 

O th er st ud ie s  show tha t Type A ind ividu als, 
even while under anesthesia for coronary bypass
procedure s, exhibit a grea ter in crease  in sy stolic
blood pre ssure than Type B controls.  They also
have more arrhythmias and other complications,
and 50% longer hospital stays.  Thus, the rep-
e t it io n  of  exa g g e r a t e d  sy m pa t h e t i c re s po n s e s 
in Type A persons may result in a learned
response that tends to perpetuate this type of
behavior.

It seems plausible th at the  Type A individual
has perhaps become addicted to his own ad-
renaline, and unconsciously he seeks ways to
get those repeated surges.  That could come in
the  form of con struct ing little games, like get ting
to the airport a few minutes before takeoff, or
turning a car trip into a race by establishing
certain times at which check points must be
r e a c h e d ,  or pu r p os e l y  le a v i n g  a  d e s k  u n t id y 
or delaying an assignment until the last min-

ute—so that there will be some sort of contest
or last-minute challenge.  Deprived of that ad-
r e n a l i n e  s t i m u lu s ,  t h e  T y p e  A in d i v i d u a l  is 
apt to be irritable and depressed.  Thus, re-
cuperating from a heart attack by spending three
weeks on a deserted beach might be a perfect
prescription for one individual, but deadly for
some Type A persons who would be off the
wall in a matte r of hours.  It ha s been  sugge sted
that beta blockers may help to alter Type A
behavior by blunting these unconscious self-
induced injections of adrenaline and thus di-
m i n i s h i n g  t h e i r a d d i ct i v e  po t e n t ia l . 

EUSTRESS—CAN STRESS EXERT HEALTH-
PROMOTING EFFECTS?

One should also consider the alternative hy-
pothesis that certain behavioral patterns or
emotional state s may be protective for corona ry
heart disease.  Both of the great coordinating
and integrating adaptive mechanisms of the
body, the central nervous and endocrine sys-
tems, appear to operate on a system of checks
a nd  bala nces .   Sy mpa th et ic activit y is oppos ed 
by parasy mpathe tic in fluences in the au tonomic
nervous system, and the relationship between
the  pituitary and target glands similarly appears
to be governed by a self-regulatory servome-
chanism.  It does not seem unlikely, therefore,
that if bad things (distress) can make us sick,
pos it ive  emot ions  (e us tres s ) su ch as  fa it h,  love , 
humor, or creativity can exert opposite effects,
or promote  we llne ss .   Ty pe A in d ivid u als wh o
are  produ ctive, creative , de rive pride from th eir
a ccomplish me n ts ,  or who are doing  some th ing 
they enjoy that also gives pleasure to others—
what Selye called altruistic egoism—probably
f l ou ri s h  be ca u s e  of  s u c h  b e h a v ior a l  pa t t e r n s . 
It is  poss ib le th at  th e eff ects  of  su ch  good  stre ss 
are  media ted by  relea se of endorphins and oth er
small brain peptides known to accompany stress
r e s p o n s e s .   Sy mp h o n y  co n d u ct o r s  (F i e d l e r , 
Mün ch, Tos canini, Sir Adrian Bou lt), mu sician s,
a nd  oth e r cre at ive and  pe rf ormin g art is ts  (Rub -
instein, Horowitz, George Burns, Bob Hope)
a r e  go od  ex a mp le s .   Su r e ly  s u c h  in d ivi d u a l s 
are under tremendous amounts of stress, but
s o me h o w  t h e y  le a rn  to  e n jo y  or  ut il iz e  it  to
their advantage and generally lead long, healthy,
p r od u c t i ve  li v e s .   It  s e e m s  mo r e  li k e l y  t h a t  it 
is the Type A individual, constantly frustrated
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by an inability to achieve unrealistic self-im-
posed goals, who is at greatest risk for a heart
attack.

ASSOCIATION NEVER
PROVES CAUSATION

If we  apply the  same  rea s on in g res pon sible for
identifying standard risk factors and examine
various data with respect to alcohol consump-
t i on ,  w e  mi g h t  co n c lu d e  t h a t  it  is  n e ce s s a r y 
for a man weighing 176 pounds to consume 7
ounces of hard liquor, or more than a fifth of
wine, or more than five cans of beer every day
to keep from having a heart attack (Table 1).
Thus, it may be that it is not that one’s cho-
lesterol or blood pressure are too high, or that
one smokes too much, but why these things
occur that is important.  All of these so-called
ris k fa ctors  ca n als o be  ma nife s ta tions  of stres s 
or consequences of coronary-prone behavior,
and their significance and association may be
due  large ly to this relationship.   Tax accoun tants
u nd er th e st res s of  de ad lin es ,  an d s tu de nt s  t ak -
ing final examinations have higher cholesterol
levels re gardle ss of diet or activity.  Correlations
h a ve  a ls o  b e e n  f ou n d  wi t h  de pr e s s io n ,  low 
self-esteem, and neuroticism, as well as such
Type A personality traits as dominance,
a gg re ss ion ,  host ility ,  achieve me nt ,  motiva t ion, 
a n d  co m p e t i t i v e n e s s . 

Type A coronary-prone behavior has now
been acknowledged as being as significant a
ris k fa ctor for hea rt at t acks  as  any  ot he r known 

Table 1 • A m o u n t  of  Al c o h o l  N e e d e d  Da i l y 
to Prevent Heart Attacks*

Weight
  (lbs.)

    Spirits
(80 proof)

Wine
(12%)

 Beer
(3.6%)

110 4.3 oz. 14 oz. 38 oz.
132 5.1 17 46
154 6.0 20 53
176 6.9 23 61
198 7.7 26 69
220 8.6 29 76

*  Aut ho r’s inte rp retation fro m Turner TB,  Be nnett VL,  He r-
nandez H:  The benefic ial side of modera te alc ohol use. Joh ns
H o p k i n s  M e d  J 1 1 9 8 1 ;  14 8 : 5 3 -6 3 . 

entity.  In future years we may also be talking
about occupational stress, social isolation, be-
reavement, retirement, and loss of other emo-
tional relationships as additional important
psychosocial risk factors for heart disease and
oth er st re ss - re la te d  d is orde rs. 1 6  Furth e r in s ig ht 
int o how  the s e ef fe cts  are me dia te d off ers gre at 
potential for our understanding of the patho-
g e n e s i s  of  co r on a r y  he a r t  di s e a s e ,  a s  w e l l  a s 
its  preve ntion and treatmen t.  For the practicing
physician, the lesson seems quite clear that
man y times  it  is more importa nt  to kn ow  wha t 
kind of patient has the disease than what kind
o f  d i s e a s e  t h e  pa t i e n t  h a s .   � 
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