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Stress “Addiction”:
Causes, Consequences,

and Cures
P a u l  J .  R o s c h 

EDITOR’S NOTE

T he ter m “st r ess” is common ly  used , but  unf o rt un ately  is oft en po or l y def in ed .  Hans
S el ye or ig in ated th e con cep t th at th e org an i sm resp on ds in  no n- sp eci fi c way s to  an y
demand for change; the emphasis in his work was on the destructive effects to the
b od y med iated  by st i mu lat io n of  th e pit ui tar y- ad r en al  co rt ical ax is up on  ex po su r e to 
u np leasant  st imul i.   As new hor mon es were di scov ered,  su ch  as p ro lact i n an d  mel a- 
tonin as well as endorphins, the complexity of the response became more apparent.

T he lin k  bet ween th e p sy ch ob i ol og i cal respo nse to st r ess and  heal th  is an ag e-o ld 
observation.  Centuries ago, physicians noted that intense emotional stress and a
variety of behavioral patterns, including excessive involvement in work, character-
i zed peo pl e who  dev elo ped  cor on ary  hear t di sease.   M or e recen tl y , Cann o n's stu di es
showed that the reaction to the stress of acute fear involved a marked increase in
sympath eti c ner vo us sy st em acti v it y and  an out po u ri ng  of  epi n ep hr in e; ot h er  stu d ies
hav e shown that  myocardial infarction may oft en be associ ated with ex cessiv e nor epi-
nephrine at myocardial nerve endings even in the absence of significant coronary
artery occlusion.

The so-called Type A personality, with his/her vulnerability to cardiovascular
disease, presents a number of dominant personality characteristics: unrealistically
hig h ambi tion, persistent vigilan ce, hy peract ive responsi veness, a lo w level of fru stra-
t io n to l er an ce,  and  a co n st an t need to perf o rm.  Th ese featu r es are,  of cou rse,  on ly  a
few manifestations of a much more complex behavioral pattern, but one which has
been shown to be statistically significant as a risk factor for heart disease.

T he questi on  is: Wh y  do such in d iv id u al s per petu all y seek ou t  str ess and  react to
it in the very way that is so detrimental to their overall psychological and physical
wel l-bein g?  Th e auth or poses the possi bility  that there may be pharmacol ogic dep en-
dency to epinephrine and other central nervous system mediators, so that the indi-
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vidual is driven to seek, again and again, situations that will increase the amount of
such substances in the body.  Only then can he or she feel comfortable.  When not
exposed to stress, serious dissatisfaction or even depression can ensue.  Is this a
learned pattern of behavior with the establishment of epinephrine habituation, a
k in d of  wi th i n- th e- b od y dru g d ep en den cy  st at e?  Cou ld  th er e act ual ly  be p hy si ol o gi -
cal changes of an addictive nature?

The answers are by no means clear.  However, intervention has already proved
effective in reducing heart disease risk, including behavioral modification and the
u se o f p ro pr an o lo l to bl ock  t he ef fect s o f cat echo l amin e secret io n on hear t  f un cti on .

The Need for Definition

Stress has become the modern metaphor, the buzz word of the 1980s.  De-
s pi te it s ub i qu it ou s  pop u lari ty ,  however,  it  remain s very di ffi cu lt  to  defi ne –
at least to a scientist's satisfaction.  Much of the confusion stems from the
fact that stress means or represents something different for each one of us.

Customarily, we think of stress as an external noxious event producing
undesirable physiological responses that may result in various illness syn-
dromes.  The term was coined, so to speak, only a few decades ago by the
b ri ll ian t Can ad ian inv es t ig at or Hans  S el ye, who  vi ewed  it  as a “no ns p ecifi c”
res po ns e of the o rg ani sm to  any  deman d fo r chang e. 1   S el ye's  st ud i es  sho wed 
that when laboratory animals were subjected to any unpleasant stimulus or
challenge, very consistent, almost stereotyped responses were observed
These ap peared to  be due to  sti mul at i on  of the pi tu it ary -adren oco rt ical ax is , 
with resultant increased hormone levels that produced macroscopic and
microscopic pathologic changes in the gastric mucosa, lymphoid tissues,
and adrenal cortex.

Whether the stressor took the form of extreme heat or cold, severe frus-
t rati on ,  lou d  noi ses , bri gh t li g ht s,  or exh aus ti n g mu scu lar exercis e, th e same
acute changes were observed.  Continued exposure to stress led to appre-
ciati on  th at  th ere app eared  to be th ree phas es  to  thi s res po n se.  Th e fi rst  was 
termed the “alarm reaction,” which was viewed as a call to arms of the
b od y' s defen s es  and  was charact eri zed  by marked sti mu lat io n of th e s ympa-
thetic nervous system and pituitary-adrenocortical responses.  If the stress
was  pers is ten t,  a “s tage of res i st an ce” app eared  to  ens u e in  wh ich the bo dy ’s 
adaptive defenses were maintained.  Finally, prolonged stress resulted in a
“stage of exhaustion” and death.  Selye termed this tripartite response the
“General  Adap tati on  Sy nd rome. ”  Path o lo gi c chang es in  vari ou s  tis su es an d 
organs observed during various phases of the response to stress appeared
identical to morphological and microscopic findings seen in such clinical
d is orders as  hy pert ens io n , co ro n ary heart  di seas e, pept i c ul cer, an d  rheuma-
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toid arthritis. Selye reasoned that such disorders in humans might similarly
be caused by stress; he labeled them “Diseases of Adaptation.”

However, the term “stress” quickly attracted all sorts of interest, and
moved out of the domain of endocrinology and biology, as it became in-
creas in g ly  ad op ted by ps y ch iatri st s,  ps ycho l og is t s,  beh avi oral scien ti st s , so -
ciologists, and eventually the general public.  In the vernacular, it appeared
to be syn onymou s with  distressing  emoti onal factors .  Oth ers us ed “st ress” to
denote the pathologic results of distress, such as a peptic ulcer or heart
attack.  Eventually the term embraced not only the offending stimulus
(stressor), as well as the physiological and biochemical responses to that
stimulus, but also resultant disease states.  The definition of “stress” had
become so complex that one commentator complained that “stress, in addi-
tion to being itself and the result of itself, is also the cause of itself.”2

Selye later discovered that “conditioning” the animal with dietary or
hormonal manipulation could produce different types of pathology, leading
to the suspicion that the effects of stress were not predictably uniform.  As
refinemen ts in endocrine techniqu es became mo re sop histicated and ani mal
research was extended to clinical experimentations, it became increasingly
apparent that, far from being nonspecific, the response to stress in humans
was highly variable and personalized.  In fact, there appeared to be a whole
rep erto i re of n eu ro hu moral  secret i on s,  wh ich varied  fro m ind iv i du al  to  i nd i-
vidual or even in the same individual at different times.  As new hormones,
such as prolactin and melatonin, could be measured more accurately, it
was found that they, in addition to pituitary trophic hormones other than
ACTH,  were al so  sig n ificant ly  affect ed by  st ress .   Th is  was parti cu l arly  true
in the case of the endorphins, whose secretion during stress paralleled that
o f AC TH an d app eared  to be go verned by id en t ical  adren oco rt ical feed b ack
mechanisms.

To further complicate matters, it became apparent that stress in humans
involved not only the acute life-threatening or irritating stimuli studied in
l ab orat o ry  an imal s but  al so  a ho st  of chron i c rep et it iv e irri tati ng  hass l es  that 
occur in daily life, as well as less easily quantifiable chronic psychosocial
facto rs ,  such  as bereavemen t,  lo neli n es s,  crowdi n g,  and  ch ro n ic dep res si o n. 
In th e pas t few years,  th es e facto rs  have as su med  increasi ng  impo rt ance and 
appear to be linked with a higher incidence of malignancy and a host of
other disorders characterized by impaired immune-system responses.3,4

Stress, Behavior, and Health:  An Ancient Observation

In all of the above discussion, we have dealt with the model of stress as a
function of the organism's response to external influences.  Over the past
three decades, however, attention has been directed to the realization that
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stress can also be self-generated as a consequence of certain behavioral
characteristics or traits.  The prime example of this is seen in the individual
with Type A coronary-prone behavior pattern, one component or conse-
q uence of wh i ch  may  be in ad vert ent ly  self-i n du ced  epi nep hrin e hab it u at io n 
or addiction.

The close relationship of emotions, personality, and cardiovascular dis-
t urbances is  cert ai n ly  no t a new obs erv at io n .5  Al mo st  20 00  years ago , C el su s
noted that “fear and anger, and any other state of the mind, may often be
apt  to excit e the pu ls e. ”  Wi ll i am Harv ey  co mmen t ed  in 162 8:  “Every  affec-
t io n of th e min d th at is  at tend ed ei t her wi t h pai n or pl easu re,  hop e or fear,  is 
t he cau s e of an  agi t at io n  who se in fl u en ce ex tend s  to th e heart. ”  Jo hn  Hu nt -
er,  who  du ri n g th e 18t h cen tu ry  el ev ated su rgery  from a mech ani cal trade to 
an experimental science, suffered from angina.  Being a keen observer, he
compl ai n ed : “My  life is in th e han ds  of any  rascal wh o cho os es to  an no y and 
tease me.”  That statement turned out to be somewhat prophetic since, in
fact, an argument did precipitate his death from a heart attack.  Napoleon's
physician, Corvisart, wrote that heart disease was due to the “passions of
the mind,” among which he included anger, madness, fear, jealousy, terror,
love, despair, joy, avarice, stupidity, and – last but not least – ambition.

One hun d red and  fift een years  ag o,  v on  Dus ch , a German  phy s ician , fi rs t 
cal led att en t io n to  th e fact th at ex ces si ve in vo l vement  in  wo rk  app eared  to  be
the hallmark of people who developed coronary heart disease.  Toward the
end  of the last  cen t ury,  Si r Wi l li am Osl er su ccin ctl y bu t  accu rately  describ ed 
the coronary-prone person as a “keen and ambitious man, the indicators of
whose engines are set at ‘full speed ahead.’”  In the 1930s, the Menningers
suggested that coronary heart patients tended to exhibit strongly aggressive
behavior, and a decade later, Flanders Dunbar, who introduced the term
“psychosomatic” into American medicine,6 characterized such persons as
being authoritarian with an intense drive to achieve unrealistic goals.

More Recent History: The Cardiovascular Response to Stress

Attempts to study the mechanisms whereby emotional states could produce
cardiovascular damage or sudden death received tremendous impetus as a
result of the investigations of Walter Cannon at Harvard in the early part of
this century.  Cannon's studies demonstrated that response to the stress of
acute fear resulted in a marked increase in sympathetic nervous system
activity and an outpouring of epinephrine, which prepared the animal for
lifesaving “fight or flight.”7  His later studies of the mechanism of “bone
pointing” or “voodoo” health also implicated a flooding of the system with
epinephrine as the most likely cause of fatal arrhythmia.8
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Selye's formulation of the stress concept in the late 1940s provided fur-
ther insight into the role of pituitary and adrenocortical factors in modulat-
i ng  card io vas cu lar res po n ses to  st res s.   Hi s  sub s eq uent  research in clu ded  the
experimental production of “metabolic cardiac necroses,” in which direct
biochemical injury to heart muscle rather than occlusion of the coronary
vessels was the causative factor.9

More recen tl y , it  has been ob served that st res s may  als o  lead  to accel erat-
ed atherosclerosis and coronary occlusion because of elevated cholesterol,
triglycerides, and free fatty acids, increased platelet adhesiveness, poly-
cythemia, accelerated blood clotting, increased fibrinogen, haptoglobin,
plasma seromucoids, etc.  We have also become increasingly aware of the
important role of stress-induced coronary vasospasm in the production of
cli nical sympto ms and  dis ease.10  Even mo re sig nificant has  been the identifi-
cat io n of my o card ial  infarcti on  in  th e ab sen ce of sig ni fican t  coron ary  o cclu -
sion due to the excessive release of norepinephrine at myocardial nerve
endings.  This has now been demonstrated to produce a specific type of
myocardial damage which can be recognized under the microscope and
app ears  to  be ident i cal in labo rat ory  ani mal s,  as  wel l as in  hu mans  wh o hav e
succumbed to sudden cardiac death as the result of an acutely stressful
situation.11

The Type A Personality

Our current appreciation of coronary-prone behavior and its possible rela-
tion to epinephrine addiction is due almost entirely to the ground-breaking
efforts  of Friedman  an d R os en man .1 2  These in ves ti gato rs no t ed  that  con ven-
tional risk factors – such as elevated cholesterol, hypertension, and smok-
ing – accounted for less than half the cases of heart attack in their practice.
They were intrigued by the fact that two-thirds of the heart attacks in the
Uni ted States  occurred  in  men , alt ho u gh  in Mex ico  the in ci den ce was  50 -5 0 .
The same equal split appeared to exist in southern Italy but not in northern
Italy, where the ratio was four males to every female.  Such a disparity did
not appear to be due to any difference in diet or environmental factors and
on further analysis appeared to be more related to certain social, cultural,
and behavioral attitudes that might best come under the heading of “male-
n es s. ”  Su ch  in di vi d uals ,  lab el ed Ty p e A,  ex hi bi t ed  cert ai n overt  charact eri s-
tic activity patterns, including:

1. S el f- imp osed  st an dar ds th at  are of ten  unr eal isti cal ly  ambi ti o us and  ar e p ur -
sued in an inflexible fashion.  Associated with this is a need to maintain
productivity in order to be respected, a sense of guilt during vacations or
relaxation, an unrelenting urge for recognition or power, and a competitive
attitude that often creates challenges even when none exist.
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2. Certain thought and activity styles, characterized by persistent vigilance
and impulsiveness, usually resulting in the pursuit of several lines of
thought or action simultaneously.

3. Hyperactive responsiveness, often manifested by a tendency to interrupt or
abruptly finish a sentence in conversation, usually in dramatic fashion by
v ar yi ng  th e speech,  vo lu me,  or pit ch  or  by alt er n at in g rap id  bu rsts of  wo rd s
wit h lo n g pau ses fo r  emp h asis, ind icati ng  in tensi ve tho u gh t.   Typ e A's of ten
nod or mutter agreement or use short bursts of laughter to obliquely indi-
cate to the speaker that the point being made has already been anticipated.

4. A tendency to have unsatisfactory interpersonal relationships, due to the
f act th at Ty p e A's are usuall y sel f- cen tered , ar e poo r listen er s,  of ten hav e an 
attitude of bravado about their own superiority, and are easily angered or
frustrated if their wishes are not respected or their goals are not achieved.

5. Increased muscular activity in the form of gestures and motions and facial
act iv it i es, such as gr imaces,  gr it ti n g an d gri nd i ng  of the teet h,  or  ten sin g of 
j aw muscles.   Oft en  th er e is cl enchi n g of  th e fi st or  perh ap s pou nd i ng  wi th  a
fist to emphasize a point.  Fidgeting, tapping the feet, leg shaking, and
playing with a pencil in some rhythmic fashion are other favorites.

6. Irregular or unusual breathing patterns with frequent sighing, produced by
inhaling more air than needed during speaking and then releasing it during
the middle or at the end of a sentence of emphasis.

Typ e A' s  ten d  to be very  co mp et i ti ve,  are us uall y  rus hed , an d , as  a con se-
quence, are rapid when eating or talking and in most other activities.  They
g en eral l y try  to do  to o man y th i ng s at on ce,  are mo re co ncern ed  wit h  q uant i-
t y th an  wi th  qu al it y  of effort,  are frequ en t ly  preo ccup i ed  wi th  what  they  are
going to do next, and tend to have few interests outside of their work.

I have go ne int o some detai l in describ ing Ty pe A charact eristi cs simply to 
emp hasi ze th at it  is  a co mp lex overt  behavi o ral pat tern  th at  can be id en t ified
only by personal observation.  In clinical practice, its evaluation requires a
s tructu red  pers on al  in tervi ew co nd uct ed  by a trai ned in v es ti g at or us in g s tan-
dardized challenges designed to elicit the characteristics noted above.  It is
almost impossible to detect in the very sick, bored, depressed, or detached
p erso n.   Accu rate as sess men t th erefo re requ i res con si derab le ex pert i se, mak -
ing large-scale studies relatively time-consuming and costly.

A variety of questionnaires have been devised to detect such aspects of
Typ e A beh av i or as compet it iv en ess , amb it io n , imp at ience, ho s ti li ty ,  p reoc-
cupation with work, and a constant sense of time or urgency.   The most
commo nl y  used  ins tru ment ,  the Jenk in s  Act iv i ty  Su rv ey , det ect s th ree mai n 
behavioral syndromes: (1) hard-driving temperament, (2) intense job in-
v ol vemen t,  an d (3 ) speed  an d imp at ien ce.  Al th ou g h th e three scores  deri v ed 
correlate with the total evaluation, they are not necessarily related to one
another, and the overall accuracy is limited when compared with a struc-
tured personal interv iew.  It sho uld al so be emphas ized in eval uating  any self-
administered questionnaire that Type A individuals are often unaware of
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many of their behavioral patterns or will deny them.  No single Type A
i nd iv id u al  sh ou ld  necess ari ly  be exp ect ed  to  exh i bi t al l  of the abo v e charac-
teristics; conversely, some Type A traits can be found in Type B or Type C
(Type B with anxiety) subjects.

Studies of Heart-Disease Risk

As our understanding of this complex subject has expanded, it seems likely
that certain components of Type A behavior – such as time urgency, latent
hostility, and aggressiveness – may be found to have a greater predictive
significance for coronary heart disease, increased norepinephrine secretion
patterns, vascular hyperreactivity, or other phenomena that mediate stress-
induced myocardial damage.  Despite any imprecision in its quantification,
however, Type A coronary-prone behavior has been unequivocally estab-
lished as an independent risk factor for heart attack as significant as any
o th er kn own ent it y. 1 3  The ob serv ati on  of increased cat echo l amin e excret io n
in such persons and the known deleterious effects of such agents on the
myocardium have prompted many of us to reevaluate and question current
concepts of the pathogenesis of coronary heart disease.

S ev eral  years  ago , the di sapp oi n ti ng  resu lt s  of the sev en-year,  $11 5  mil -
lion MRFIT study were published in the Journal of the American Medical
Association.14  MRFIT is an acronym for Multiple Risk Factor Intervention
Tri al , whi ch  was des ig ned  to sh o w th e ben efi ci al  effect  of st op pi ng  smok i ng 
and  lowering ch olesterol an d bloo d pres sure.  Howev er, patients  in wh om the
d es ired  behav io ral and  ph ys io lo g ical  ch an ges  were ach iev ed  di d no t recei v e
any significant protection.  In fact, the hypertensives treated with diuretics
had a higher incidence of heart attacks than did controls (possibly because
of a tendency toward hypokalemia, which potentiated adrenergic effects).

In contrast, over the same period, two other studies designed to reduce
the likelihood of recurrent heart attacks were so successful that they were
halted before their completion so that controls would not be denied the
b en efit  of in terv en t io n.   One was a tri al  us in g techn iq u es  to  red uce damagi ng 
Type A behavior;15, 16 the other was the NHLBI study of almost 4000 pa-
tients, in which it was found that after only two years the administration of
propranolol had reduced mortality by 26%.17  Both of these findings again
strongly suggest that stress-related sympathetic nervous system drive and
catecholamine secretion are the major culprits in coronary heart disease.
Behavioral modification is aimed at turning off the epinephrine-norep-
inephrine spigot, and propranolol and other beta-blockers appear to blunt
the damaging effects of such agents on the cardiovascular system.  The
benefits of behavioral modification have since been confirmed in other
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s tu di es ,  and  th e pro tect i ve effect s of ot her bet a-b lo ck ers  in prevent i ng  heart
attacks have now been demonstrated for almost every such agent tested for
this purpose.18-21  As a consequence, some authorities have suggested that
b et a-b lo ck ers  be admin is t ered  to  all  heart -att ack  pat i en ts  prov id ed th at  th ere
are no contraindications.

The Evolutionary Point of View

Now, fro m an  ev ol ut i on ary  or t el eo lo g ic vi ewpo in t , st i mu lati o n of th e s ym-
pathetic nervous system and a jolt of epinephrine made a lot of sense for
primitive man.  As a consequence, the pupils dilated so that he could see
b et ter and  gl ycog en  st ores in  th e bo d y were qu ick ly  bro k en  do wn  to elevat e
the blood sugar and provide additional energy.  Blood was directed away
from the gut, where it was no longer needed for digestive processes, and
shunted to the muscles of the arms and legs so that he could fight better or
run faster.  The blood pressure rose, and there was an increased flow of
blood to the brain to improve cerebral function – in short, a whole host of
adaptive changes occurred to prepare our ancestors for life-preserving
“fight or flight.”

Howev er,  the natu re of st ress  fo r mo d ern man  is qui te di fferent .  It  is not 
an occasional confrontation with a sabertooth tiger or pack of wolves but,
rat her,  prob l ems at  wo rk  or at home,  fi nanci al  di fficul t ies,  or simp ly  gett in g
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
d urin g our dail y li fe.   The trag ed y is th at  ou r bod ies sti ll  resp on d  in the same
old archaic fashion.  Unfortunately, that release of epinephrine is now not
only purposeless and inappropriate but actually harmful, with lethal poten-
tial for causing a heart attack, sudden death, stroke, hypertension, peptic
ulcer, diabetes, and a variety of other disorders that might appropriately be
labeled “disease of civilization.”

Stress Habituation

It seems  plau si bl e that the Typ e A co ro nary -pron e perso n  may  have beco me
habituated to stress, a learned, fixed response with obviously damaging
con sequ ences ;  there is  ev en  a remo te ch an ce th at  ph ys io l og ical ch an g es  may
establish an actual addiction to epinephrine or other central nervous system
s ub st an ces .  Su pp ort  for th is  co mes fro m So l omon ' s “o pp o nent -proces s  the-
o ry  of mot iv ati on ,”2 2, 2 3 wh ich bas icall y as s erts  th at  man is  by  nat u re s us cep-
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tible to various habits and addictions that provide a sense of pleasure.
However, when man is deprived of the thing that is craved, an opposing
emotional state often results.  The exhilarating feeling of being in love can
change to melancholy if you can no longer be with the object of your
affection.  People who are hooked on skydiving may become severely de-
pressed if the weather interferes with their activities for a day.  Similarly,
withdrawal from cigarettes, alcohol, narcotics, tranquilizers, or recreational
drugs often produces emotional states that are opposite from the sensations
those substances induce.

The Learned Response

Because of his or her psychological condition, the Type A individual may
unconsciously seek ways to get those repeated surges or highs.  That could
come in the form of constructing little contests, like getting to the airport a
few minutes before takeoff, turning a car trip into a race by establishing
certain  ti mes  at wh i ch  ch eck po i nt s mus t be reach ed , or pu rp o sely  leav in g  a
desk untidy or delaying an assignment to the last minute – just so there will
b e so me so rt  of con t es t or last -mi nu t e ch al l en ge.   Depri ved of th at  epi neph -
rine stimulus, the Type A individual is apt to be irritable and depressed.
Thu s,  recu perat in g fro m a heart  at tack by  sp en di n g th ree week s on  a desert-
ed beach  mig h t be a perfect  pres crip t io n fo r one pers on  bu t deadl y for so me
Type A's, who could be in a state of agitation in a matter of hours.  Beta-
blo ckers may help to alter Type A behav ior by  blunt ing th e unco nsciou s self-
induced production of epinephrine and norepinephrine, diminishing their
dependency-producing potential.

That this may become a learned or fixed response is suggested by other
s tu di es  wh ich  sho w that Typ e A ind iv i du al s,  ev en  wh il e und er an es th esi a for
coronary bypass procedures, exhibited a greater increase in systolic blood
pressures than did Type B controls.  They also had more arrhythmias and
other complications, and 50% longer hospital stays.24  Thus, repetitive or
exagg erated sympath eti c res po ns es may  res ul t  in a state th at  tend s to p erpet-
u at e th i s ty p e of behavi o r.   It  remai ns  to be seen wh et h er ot her st res s-rel at ed 
neurohumoral agents, such as serotonin or beta-endorphin, also have a
potential for inducing habituation or addiction.  Such a possibility is sug-
g es ted by th e fin di n g of el ev at ed met en kep hali n  in co mpu ls i ve pers on s who 
habitually mutilate themselves and those who show profound disturbances
in appetite manifested by bulimia and anorexia.25  Increasing evidence that
clo ni di n e can  pro vi d e si g ni fi can t ben efit s in a variety  of ad di ct iv e dis o rd ers
(cigarette smoking and substance abuse) as well as hypertension, Type A
behavior and other norepinephrine mediated problems further supports this
hypothesis.26, 27
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The Role of Addictive Mechanisms

If one can become pathologically dependent on stress or epinephrine, it is
pos sible that research on addicti on or habitu ation to oth er sub stances, such as
cocaine or marijuana, would provide useful information.  Like stress, drug
h ab it uat io n and  add i ct io n  are di fficu lt  to defin e, bu t an imp ortant  ch aract er-
istic common to both appears to be lack of control.  Addictive behavior
appears to be mediated by changes in neurotransmitter activity in the brain.
The rate at which neurons fire is determined by the concentration of neuro-
t rans mi t ters  at  the sy nap se.  Th e hi g her th e con cen trat i on , the more rap i d th e
transmission and the more intense is the resultant feeling or sensation.  It is
p os si bl e that  add ict io n occurs becau s e peop l e ei t her rep eat some beh av io ral 
pattern or ingest various addictive substances that elicit a desired mood.

Under normal circumstances, following their release by excitation over
neural pathways, neurotransmitters are pumped back into the presynaptic
neuron, where they are stored for further use.  Certain drugs appear to
interfere with this pumping mechanism.  As a consequence, the neurotrans-
mit ter remains at the synap se and  its presence in higher concen tratio n resu lts
in more rapid neurotransmission and enhancement of the resultant sensa-
t io n des ired .   Hero i n an d  cocai n e may  ind uce thei r eu ph o ri c moo d by  su ch  a
mechanism.

One fact or th at  app ears to be co mmon  in  the ad di cti ve pers on ali ty  as  wel l 
as in Type A coronary-prone behavior is a poor self-image.  A method of
dealing with such feelings of worthlessness is to seek ways of changing or
elevati n g th i s un pl eas an t  moo d.   The Ty pe A in di v id ual may  acco mp li s h th i s
by submersion or preoccupation in excessive work.  For others, the driven
dependency compensation may take the form of overeating, fasting, choco-
late binges, jogging, skydiving, smoking, drinking, gambling, or the use of
various recreational drugs.

Obviously, any form of habituation or addiction represents a two-edged
s wo rd .  Wh il e ini ti all y pro vi di n g grati fi cat io n,  it  can  ul ti mat el y pro ve harm-
ful or lethal.  Prime examples of this are the jogger who persists in running
d es pi te an y number of ort ho pedi c pro b lems  th at  have res u lt ed ,  whi ch  wo ul d 
normally preclude such activity because of pain.  The confirmed alcoholic
with cirrhosis, the cigarette smoker with emphysema or Buerger's disease.
and  the co mp u ls iv e gambl er al ready  in  deb t are ot her in s tances.   So me p eo -
ple may be unaware of the harmful aspects of their addictions or, al-
ternatively, persist in att emptin g to satisfy  their cravi ngs despite a knowled ge
of the dire consequences.

Stress- Transmitting Mechanisms

Those people who seem to seek repeated or perpetual epinephrine hyperac-
tivity appear to fit this mold.  A variety of significant strategies and ap-
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proaches are being explored to address the problem.  Currently, attention is
being focused on central nervous system structures and mechanisms that
i ni ti at e or trans mi t  the st ress  si gn al.   Preli mi n ary ev i dence sug ges ts  th at  bot h 
heart rhythm and force of contraction are regulated by the same centers in
the frontal cortex of the brain that stimulate sensory reception during acute
fear.   If th e nervo u s sy s tem pat hway s  fro m the fron tal cortex  to th e brai n are
s ev ered  or temp orari ly  bl ocked by freezin g,  ex perimen tal  ani mal s th at wo u ld 
normally succumb to ventricular fibrillation during severe psychological
stress are protected.  The search is on for some pharmacologic agent that
mig ht pro vide the same benefits.  As mentioned prev iously , behavioral  mod i-
ficat io n  by stres s ino cu l at io n techn i qu es  has pro ved dramati cal ly  effect i ve in
p revent i ng  recu rren t  heart at tacks  in  Typ e A coro nary -p ron e pat ient s .  S imi-
larly, propranolol and almost every other beta-blocker studied have proved
effective in reducing recurrent heart attacks, as well as sudden death in
patients with myocardial infarction.

Finally, we have previously suggested that Type A and coronary-prone
behavior may not be synonymous and that certain components – such as
aggression, competitiveness, latent hostility, and time urgency – may be
more predictive for coronary events.5

It has been recently proposed that hostility or “cynicism” is the Type A
component most associated with future heart attacks.28, 29  However, such
s tu di es  ut il i zed th e Coo k  and  Medl ey  50  item “Ho ” s ub scal e of the MMP I,3 0

and more critical analysis suggests that this does not measure hostility per
se, but rather a variety of traits including authoritarianism, rigidity and
competi t iv en ess .3 1  In ad d it io n , th ere is no co rrelati o n wi th  th e hos ti li t y co m-
ponent of Type A32 or the more relevant characteristic association with
blood pressure hyperreactivity.33  High Ho ratings seem more predictive of
o verall  caus es of mo rt al i ty , in clu di n g cancer,  rath er th an  C HD specificall y. 3 4

Association never proves causation.  What appears to be emerging is that
anger and its expression are the most important aspects of behavior that
predict or contribute to coronary heart disease.  The ancient Greek dictum
“To measure is to know” seems particularly applicable.  Fortunately,
Spielberger has developed assessment techniques that have reliability and
con st ru ct v al id it y  whi ch wi ll  en ab l e us  to  pro v e th e correctn es s of th i s prem-
ise.35, 36

Man y perso ns  wi th  ap paren tl y fl agran t  Typ e A beh avi or ap pear to  thri ve
on stress  and lead lo ng, healthy,  produ ctive lives.   Cert ain sy mphony  con duc-
t ors,  performin g art is ts ,  and  en tert ain ers rep res en t go o d ex amp les.   Anal ys is 
o f su ch  st res s-resi s tant  pers on ali ti es su gg est s that in  general  such  pers on s are
in control of their activities, have a strong commitment to what they are
d oi ng , and  en jo y or resp o nd  to chall eng es  rath er th an  bein g overwhel med by
them.  Recent research has challenged the conventional concept that
autonomic responses to positive and negative emotions are the same.  A
recent study reported not only that autonomic activity could be differenti-
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ated between such states but also that even negative emotions (such as
sadness, fear, and disgust) could be further differentiated by simply con-
t ract in g  faci al  mus cles int o th e exp res si ve fo rms  ass oci at ed  wi th  th es e affec-
tive states.37

Similarly, persons who are productive, who have pride of accomplish-
ment, and who derive pleasure from doing something they enjoy that bene-
fits others appear to have health patterns different from those of Type A
counterparts who are constantly frustrated by self-imposed unrealistic stan-
dards and  goals .  Such behavior, which Sel ye termed al truist ic ego ism, makes
sense from an evolutionary or teleologic viewpoint.  When primitive man
was faced with a natural disaster, such as a flood or attack by a pack of
wolves, banding together with others to combat such life-threatening situa-
tions had survival value.  Consequently, nature tended to perpetuate the
s urvi val  of a speci es so  mo ti vat ed .  From an ot her viewp o in t,  th e cravi ng  fo r
an epinephrine-induced high may no longer be required for persons whose
self-esteem has been significantly raised by activities that are productive
and fulfilling.

While stress is a complex phenomenon, it is apparent that many of its
d is as tro us  co ns eq uen ces are med i at ed  by  the release of n eu ro hu moral  chem-
i cals  related  to ep i neph rin e as  well  as  vari ou s small  brai n pep ti des , ei t her as 
a response to external stimuli or as unappreciated consequences of self-
induced secretion.  Such agencies have now been demonstrated to have a
p ro fo un d  effect  on the card io vas cu lar sys tem, as  well  as  on immun e compe-
tency, and play a significant role in the development of hypertension, coro-
nary heart disease, cancer, and a variety of infectious disorders.  Further
insight into behavioral and pharmacologic methods of interrupting this
v icio us  cy cl e of st res s dep en den cy  offers  great pro mi se fo r the treatmen t  and 
cure of many common “Diseases of Civilization.”
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