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H E A L T H  A N D  S T R E S S 

T h e  un e x p e c t e d  de a t h  o f  Ke n  La y  on  Ju l y  5  at  t h e  a g e  o f  6 4  du e  t o  a " m a s s i v e  h e a r t 
a t t a c k "  il l u s t r a t e d  t h e  co n f u s i o n  an d  co n t r o v e r s y  ov e r  t h e  co n t r i b u t i o n  of  st r e s s  t o  h e a r t 
a t t a c k s  an d  e s p e c i a l l y  su d d e n  de a t h .   S i x  w e e k s  e a r l i e r ,  t h e  f o r m e r  En r o n  CE O  ha d  be e n 
c o n v i c t e d  of  f r a u d  an d  co n s p i r a c y  in  t h e  l a r g e s t  c o r p o r a t e  co l l a p s e  an d  sc a n d a l  in  U . S . 
h i s t o r y .   A l t h o u g h  t h e  he a r t  a t t a c k  oc c u r r e d  w h i l e  he  w a s  v a c a t i o n i n g  in  A s p e n  t h e r e  i s 
l i t t l e  do u b t  t h a t  he  h a d  b e e n  v e r y  di s t r e s s e d  ab o u t  t h e  t h o u g h t  of  sp e n d i n g  t h e  re s t  o f 
h i s  li f e  i n  pr i s o n  f o l l o w i n g  h i s  s e n t e n c i n g  sc h e d u l e d  f o r  S e p t e m b e r .   Cl o s e  f r i e n d s  sa i d 
t h a t  L a y  h a d  a l s o  be e n  su b j e c t e d  t o  se v e r e  st r e s s  be c a u s e  En r o n ' s  co m p l e t e 
d i s i n t e g r a t i o n  ha d  co s t  in v e s t o r s  bi l l i o n s  of  do l l a r s .   H e  w a s  pa r t i c u l a r l y  de v a s t a t e d  t h a t 
f o u r  t h o u s a n d  e m p l o y e e s  lo s t  n o t  o n l y  t h e i r  jo b s  b u t  a l s o  al l  or  m o s t  of  t h e i r  re t i r e m e n t 
s a v i n g s .   I n  a d d i t i o n ,  t h e  f o u r - m o n t h  t r i a l  ha d  ca u s e d  ad d i t i o n a l  da i l y  st r e s s  as  he  w a s 
f o r c e d  t o  re p e a t e d l y  f a c e  t h e s e  w o r k e r s  an d  f o r m e r  f r i e n d s  w h o  ha d  be e n  ru i n e d  by  hi s 
a c t i o n s .   T o  t o p  t h i n g s  of f ,  t h e  W a s h i n g t o n  Po s t  r e p o r t e d  a f e w  da y s  e a r l i e r  t h a t  f e d e r a l 
p r o s e c u t o r s  w e r e  s e e k i n g  t o  f o r c e  La y  an d  co - c o n s p i r a t o r  J e f f  S k i l l i n g  t o  t u r n  ov e r  $ 1 8 2 . 2 
m i l l i o n  in  as s e t s  t h a t  ha d  be e n  ac q u i r e d  b y  f r a u d . 

L a y ' s  pa s t o r ,  S t e p h e n  P.  W e n d e ,  t o l d  t h e  W a s h i n g t o n  Po s t  " H e ' s  be e n  un d e r 
e x t r a o r d i n a r y  st r e s s  f o r  f i v e  y e a r s .   I  do n ' t  t h i n k  hi s  sp i r i t  ga v e  w a y ,  b u t  h i s  b o d y  di d  . . .
H e  f e l t  v e r y  k e e n l y  t h e  pa i n  o f  t h o s e  w h o  ha d  lo s t  li v e l i h o o d s ,  li f e  s a v i n g s  a n d  l i f e l o n g 
j o b s  a t  En r o n . "   R a m i n  Os k o u i ,  a D . C .  ca r d i o l o g i s t  sa i d  a f a t a l  he a r t  at t a c k  w o u l d  no t  be 
s u r p r i s i n g  i n  a  m a n  w h o  h a d  w a t c h e d  h i s  re p u t a t i o n  d e f l a t e  a n d  s a w  hi s  l i b e r t y 
vanishing before his eyes, noting that "It is well known that emotional or physical stress can

p r e c i p i t at e  a he a r t  at t a c k "  an d  th a t  f or  on e  in 
t h re e  m e n,  t h e ir  f i r st  ca r di a c  sy m p t o m s re s u lt e d 
i n  de a t h .  T e r ry  G i l e s ,  a Ho u s t o n la w y e r  an d 
f r ie n d  w ho  ha d  sp o k e n w i t h  La y  by  ph o n e  t h e 
p r e v i o u s  w e e k ,  t o l d  th e  pa pe r   " I ' m  al w a y s 
g o in g  t o  be l i e v e  he  di e d  of  a br ok e n  he a r t .   I 
t h in k  t h e  co n v ic t i o n  ju s t  re a l l y  br o k e  hi s  he a r t . " 
M a ny  of  th e  m e di a  he ad l i n e s an d  st o r i e s al s o 
b l am e d  his  he a rt  at t ac k  on  st r e s s,  su c h as : 
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 Fox News - "Ken Lay's Heart Attack: A Case of Death By Stress?"

MedPage Today - "Lay's Death Viewed as Cautionary Tale of Catastrophic Stress"

Houston Chronicle - "Stress of trial likely exacted a toll on Lay.  Experts say the loss of
control, depression, even high altitude, may have played a part"

Slate – "Did Stress Kill Ken Lay?"

Others were more cautious.

MSNBC -  "Stress and Heart disease not clear cut"

Reuters -  "Effects of stress on heart disease still unclear"

ABC News Medical Unit -  "Lay Had History of "Heart Disease, but Did the Stress Do It?
Doctors Say Stress Can Aggravate Health, but Lay's Situation Is Unclear".

ABC News pointed out that about ten years ago Lay was started on statins because of an
elevated cholesterol and that a stent had been placed in a coronary artery in 2001 to prevent
a future heart attack.  The ABC Houston affiliate was told at the time that Lay had "stable
coronary disease" and had also been put on aspirin and a modified diet.  Lay was obviously
concerned about his cardiac condition since he had installed portable heart defibrillators in his
houses as well as his airplane.  The ABC coverage also explored the differing opinions about
the significance of stress compared to other risk factors for heart attack by asking web surfers
to select which of the following statements best reflected their opinion:

� Chronic stress is bad for you, so of course it could trigger a heart
attack.  (573)

� Heart attacks are caused by genetics and an unhealthy lifestyle, such
as eating fattening foods.  (55)

� It's a combination of the above two.  (1,020)
� I don't know.  (35)

As can be seen by the number of responses in parentheses following each statement, the vast
majority believed it was a combination of factors.  However, more than ten times as many
voted for stress as opposed to heredity and eating fattening foods.  I found this quite
surprising since TV advertising for statins and cholesterol-lowering products repeatedly
emphasize that heart attacks are due to high cholesterol and that a high fat diet is a major
contributor to both.  The article went on to explain that, "The American Heart Association lists
stress as a possible risk factor for heart attacks, but it's not one of the major known risk
factors" and that one of the reasons is the difficulty in proving a direct cause-and-effect link.
As Dr. Brian Olshansky, a University of Iowa cardiac electrophysiology specialist explained,
"The reason that the American Heart Association and others have not made depression and
stress a risk factor for death after myocardial infarction is that the whole concept of stress is
very hard to define.  What is stressful for one person may not be stressful for another
person."  In addition, without accurate knowledge of Lay's medical history or the post mortem
findings experts would have difficulty stating how strong a role stress played in his death,
especially if he had sustained a prior heart attack as the autopsy apparently suggested.  Dr.
Douglas Zipes, a past president of the American College of Cardiology said, "Extreme stress is
recognized as a risk factor for chest pain, rapid heart beat, and sudden cardiac death.
Catastrophic events over which one has no control such as loss of job, loss of spouse, loss of
house, and-in this case-a felony conviction, are all examples of extreme stress that can
trigger an episode of ventricular fibrillation and sudden death.  We know that sudden cardiac
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death increased following the events of Sept. 11, 2001 and after the Oct. 17, 1989 San
Francisco earthquake."  But Dr. Steven Nissen, current president of the American College of
Cardiology disagreed, stating, "I don't buy the 'stress causes heart disease' paradigm.  Our
species is well adapted to deal with stress, and most of us don't die suddenly when life gets
complicated."

Others avoided taking sides.  "People need to understand that heart disease is based on a
combination of risk factors that can include your family history, your genetic risk as well as
other risk factors," said Dr. Nieca Goldberg, a spokeswoman for the American Heart
Association and a cardiologist at New York's Lenox Hill Hospital.  "We know that stress isn't
good for your health, but in terms of its relationship to heart disease, we don't know the
strength of the link the way we do about cholesterol and high blood pressure and diabetes
and smoking.  It is not unusual when a person has a heart attack, they have it after a sudden
life-changing event.  It could be loss of a spouse, loss of a house, loss of a job.  Stress does
alter some of your risk factors for heart disease.  It raises blood pressure and also makes
platelets more likely to clump together ... and blood clots do cause heart attacks".  Some
suggested that stress could cause people to eat badly and/or avoid exercising, which might
increase heart attack risk.  Dr. Chip Lavie, a cardiologist at the Ochsner Health System in New
Orleans asked, "Do they just have more stress and the stress causes them to do stuff that is
more unhealthy ... or is it the stress directly causing the problem?  The classic is a person
who has a big fight with their spouse and then has a heart attack.  Now that person has bad
artery disease and the fight with the spouse didn't cause the bad artery disease."  Dr. Redford
Williams at Duke University Medical Center agreed that the stress Lay had endured
"undoubtedly played a role in his premature death at age 64" and that, "Stress can play
nearly as important a role in having a heart attack as high cholesterol or high blood pressure."
He similarly believes that "when people under major current life stresses die suddenly,
in virtually all cases there is underlying atherosclerosis."   

The media coverage of this event was characterized by confusion as well as misinformation.
One consultant asked, "Was it the stress, the thin mountain air, the juicy 4th of July steak, or
a horrible prison rape nightmare perhaps?"  Rather than stress being the culprit, some
scenarios suggested that it was a suicide or homicide, possibly by poisoning, or that the dead
person was really someone else and that Lay was on his way to some destination where he
would live the rest of his life in luxury.  Wikipedia, the web based encyclopedia that anyone
can edit added details about Lay's death to its online biography shortly after news outlets
began reporting it at around 10 a.m. EDT.  At 10:06 a.m., Wikipedia's entry for Lay said he
died "of an apparent suicide." At 10:08, it said he died at his Aspen, Colorado home "of an
apparent [[heart attack or suicide.]."  Within the same minute, it said the cause of death was
"yet to be determined."  At 10:09 a.m., it said, "no further details have been officially
released" about the death.  Two minutes later, it said: "The guilt of ruining so many lives
finally led him to his suicide."  At 10.12 a.m., this was replaced by: "According to Lay's pastor
the cause was a 'massive coronary' heart attack."  By early Wednesday afternoon, the entry
said Lay was pronounced dead at Aspen Valley Hospital from a massive heart attack according
to the local sheriff's department statement, but it was later learned that their information
came from KHOU-TV in Houston.  Wikipedia's web site warns users "newer articles may still
contain significant misinformation, unencyclopedic content, or vandalism."

Exactly what constitutes a "massive coronary heart attack" is not clear since there is no such
clinical or pathological diagnosis.  In addition, it would not be possible to assess the extent of
myocardial damage or coronary occlusion without an autopsy.  It seems likely that this term
was used to imply that Lay’s death was so sudden that the amount of damage to the heart
muscle must have been massive.  What I found surprising both in my own interviews and
others that were reported was the relative lack of interest in mechanisms that could explain
how stress had caused Ken Lay's sudden death.  One exception was Dr. Zipes, who stated
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t h at , "t h e  re c e n t  ev e nt s of  La y 's  lif e  sug ge s t  an al m o st  te x t b oo k  se t up  fo r su dde n car di ac 
de at h"  an d,  "i t ' s als o pos si bl e  Lay  di dn 't  di e  fro m  a he a rt  at t a ck  bu t  ins t e ad  fr om  he ar t 
f a il ur e ."   As Zi pe s had  pr e v io usl y  ind ic at e d,  t his  w as  mo st  li k e ly  du e  to ve nt ric ul ar
f i br il lat io n, an  e le c t r ica l di st u rb anc e  in  wh ic h t he  v e nt ri cle s on ly  qu iv e r ve ry  ra pid ly  and do 
no t  co nt r ac t  e no ug h f or  bl oo d to re ach  v it al or gan s an d de a t h qu ic k ly  f oll ow s.   T hi s is qu it e 
di f f e r e nt  t han  a m y oc ar dia l in f ar ct ion  due  to  a co ro na ry  oc clu si on  th at  cu t s  of f  bl ood  f lo w  t o
a lo ca liz e d  ar e a  of  he a rt  mu sc le .   Thi s do e s no t  usu al ly  ca use  sud de n  de at h an d m os t  of 
t h e s e  pat ie nt s  re c ov e r,  wh e r e a s v e n t ri cu la r f ib ril la t i on is  al w a y s  fa t a l if  no t  qui ck l y 
co rr e c t e d .  Th e  re por t e r w e n t  on to  mi st ak e nl y  ex p la in ,"  H e ar t  at t ac ks  ar e  cau s e d b y t h e 
bl o c ka ge  o f  bl o o d flo w t o  t h e  he a rt  - -  u s u all y fro m  fa t  c lo ggi ng  t he  ar t e r ie s  - - 
wh e r e a s  he ar t  fai lu re  is  a  di s r upt io n o f t h e  h e a rt ' s  e l e ct ri ca l r hy t hm ."   Ho w e v e r ,
he ar t  fai lu re  is  usua ll y  a chr oni c con di t i on an d can  occu r fol lo w i ng a he a rt  at t a ck  or  any t hi ng 
e l se  t hat  int e rf e r e s wi t h th e  he a rt 's pu m p ing  abil it y .   H e a rt  fa il ure , als o ca lle d con ge st iv e 
f a il ur e , is  mo re  of t e n due  t o a lon g-t e r m  me c ha nic al  prob le m  rat he r t ha n any  acut e 
e l e c t r ica l dis t u rb anc e . 

Another article suggested that Lay’s death was an example of the so-called "Broken Heart
Syndrome."  However, just a minimal amount of research would have revealed that this term
refers to an unusual condition that is never fatal.  It is seen almost exclusively in women who
appear to be in the throes of an acute heart attack because of severe chest pressure, difficulty
breathing and a sense of impending doom.  Some may even show signs of heart failure and
require aggressive treatment despite the lack of any evidence of cardiac damage on ECG,
blood tests or coronary angiography.  Symptoms frequently follow some sudden emotional
trauma such as learning of the death of a loved one or even a surprise party.  Patients
typically recover within a few days after bed rest and reassurance that they have suffered no
permanent heart damage.  The disorder is also referred to as "myocardial stunning" or "stress
cardiomyopathy" and has been known in Japan for years as Takotsubo Syndrome.

N e v e rt he l e s s, th e r e  is lit t l e  dou bt  th at  pe op le  ca n di e  f ro m  be i ng  he ar t br ok e n , and  "g ri e f e " 
w a s a we l l- acc e p t e d cau se  of  de at h ce n t u ri e s ag o.  I t  has  long  be e n obs e rv e d  t hat  m arr ie d
co up le s f re que nt ly  di e  wit hi n a y e a r or tw o of  eac h ot he r  as can  be  re a dil y  il lus t r at e d in 
sy na go gue s and  t e m ple s whe re  plaq ue s lis t  the  dat e  w he n m e m be r s of  th e  con gr e g at i on 
ha v e  pass e d  on .  Jim  Ly nch  de m ons t r at e d de cad e s  ag o in  T h e  Br oke n He a rt : the  M e di ca l
Co ns e q ue n ce s of  Lo ne l in e ss , t ha t  wid ow e d in di v id ua ls di e d  at  sign if ic ant ly  hi gh e r  ra t e s in
t h e  12  mo nt hs fo ll ow i ng  lo ss  of  a spou se  f rom  all th e  le a di ng ca us e s of  de at h.   A  subs e q ue nt 
st ud y  con f i rm e d th at  Br it i sh  w ido w e rs ha d a 4 0 %  gr e a t e r ris k  of  de at h  in t he  f irs t  ye a r af t e r 
a wi f e ’s de at h  but  no t  ne c e s sa ril y  fro m  ca rdi ov asc ul ar  di se ase .  I n one  re po rt , m e n  wh os e 
w i v e s had  die d  f ro m  bre ast  can ce r  e x pe ri e n ce d  a sh ar p dro p in th e  act iv it y  of  the ir  im m u ne 
sy st e m  on e  to tw o mon t h s af t e r  th e  los s,  w hic h cou ld  e x pl ai n w hy  w ido w e d ind iv idu al s m ay 
be  m or e  sus ce p t i bl e  t o inf e c t i ons  and ce rt ain  m ali gn an cie s.   Ly n ch  al so  sh ow e d  th at  a la rg e 
pe rc e n t ag e  of  Am e r ica ns  wh o di e  f ro m  he a rt  di se ase  had  an  unde rl y i ng pr obl e m  of  lac k  or
lo ss  of  m e a nin gf ul  re la t io ns hi ps th at  wa s lik e l y  t o ha v e  be e n a co nt r ib ut i ng  f act or .  Ho w e v e r ,
in  m os t  ins t an ce s,  fa t a lit ie s tha t  se e m  cl e ar ly  li nk e d  to  be re av e m e nt  or lon e l ine ss  ar e  no t 
e n t i re ly  un e x p e c t e d nor  do  t he y  e x p lai n ho w  st r e ss  can  ca us e  sud de n de a t h. 

H o w C a n S t r e s s  C au s e  S u dde n De at h  I n P e r fe ct l y H e a lt hy  P e o p le ? 
S u dd e n  ca rd iac  de a t h ca n be  de f in e d  as  " N a t ur al  de at h due  t o car di ac ca use s,  he ra ld e d by 
ab ru pt  lo ss  of  con sci ou sne ss  w it h in  on e  ho ur of  th e  on se t  of  sy m pt om s ; pre e x is t in g he a rt 
di se as e  m ay  ha v e  be e n  k now n to  be  pre s e n t ,  bu t  the  t im e  and  mo de  of  de a t h ar e 
un e x pe ct e d.   A ll  t hat  is k no w n  ab ou t  Lay 's  fi na l e pi so de  is  th at  she r if f 's  de p ut i e s  an d an 
am bu la nce  w e re  cal le d  t o his  v aca t i on ho m e  ar ou nd 1 am  an d he  wa s tra ns por t e d to th e 
A s pe n Val le y  H os pi t al  w he r e  he  wa s pro no un ce d  de ad  abo ut  tw o hou rs  la t e r.  T he re  is  li t t le 
do ub t  tha t  st r e s s is mo st  li k e ly  to  ca us e  sud de n car di ac de at h  in pe o pl e  lik e  Ke n  Lay  wi t h  a
hi st or y  or ev i de nc e  of  cor on ar y  he a rt  di se ase .  Ho w e v e r, th is is  not  a pre re qu isi t e  an d th e re 
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m a y  be  sc an t  or no  co ro nar y  at he r os cle ro si s, es pe c ia ll y  in you ng e r  pa t i e nt s ov e rc om e  w it h
excitement.  In addition to severe fear, or overwhelming sorrow over the loss of a loved one,
any intense emotional state, including extreme joy can trigger sudden death.

This was demonstrated by George Engel, a pioneer in psychosomatic medicine.  In a landmark
1971 article he wrote, "Few folklore notions have enjoyed as widespread and
persistent popularity as those that ascribe sudden death to emotional shock.  As far
back as written records exist, people are described as dying suddenly while in the
throes of fear, rage, grief, humiliation, or joy.  In the eighteenth and nineteenth
centuries medical writings abounded in such accounts.  Since then consideration of the
relationship between emotion and sudden death has virtually disappeared from the medical
literature."  He attributed this to the discovery of bacteria as the cause of many diseases in
the late nineteenth century, which cast doubts on all folklore explanations of medical matters.
Nevertheless, he added, "Many physicians in private conversations are quite ready to recount
from their own practices examples of patients who apparently died suddenly under precisely
such circumstances."

Over a six-year period, Engel had carefully collected some 275 press accounts of 170 sudden
deaths that were clearly connected to what he described as a "disrupting life event".  Three-
fifths involved men, commonly 45 to 55 years old, whereas the peak age for women was 70
to 75.  There were also four teenagers and three children under ten where sudden death
seemed due to some severe stressful situation.  These included:

� a personal danger or threat of injury, whether real or symbolic (27%)
� the collapse or death of someone very close (21%)
� the 16-day period following acute grief (20%)
� the threat of the loss of a someone very close (9%)
� the period after danger of loss was over (7%)
� a loss of status or self-esteem (6%)
� a reunion, triumph, or "happy ending" (6%)
� a period of mourning or the anniversary of the death of a close person (3%)

In 27 percent of cases, which was the largest category, the precipitating event involved some
element of fear that was either justified or imagined, such as; "A 63-year-old-security guard
died after being bound by robbers. . . . A woman seeing some teenagers outside her
apartment beating and robbing a bus driver died while phoning the police. . . . A 35-year-old
man accused of robbery told his lawyer, 'I'm scared to death!' and then quickly collapsed and
died."  The most frequent type of stress seemed to stem from some sort of disruption of a
very close personal relationship.  Another common cause was severe emotional upset
resulting from an embarrassing loss of status, humiliation or defeat.  In one instance, the
president of a college had been forced to retire by the Board of Trustees at the age of 59 and
he collapsed with a heart attack as he was delivering his final speech.  One of his best friends,
a doctor, rushed to the stage to save him but the stress of losing his close companion was too
much and the physician also fell to the floor of the platform and died of heart failure.

Faced with stressful situations in which one can neither fight nor flee, people feel trapped and
die, an impasse Engel had previously described as the "Giving Up-Given Up" complex.  This
was characterized by "an inability to cope, variously voiced as 'discouragement,' 'despair,'
'giving up, or 'depression,' accompanied typically by the affects of hopelessness a n d
helplessness."  On the other hand, sudden death could be precipitated by extreme joy,
as in the case of a healthy 18 year-old bride who was overcome by the excitement
of her wedding day.  The Greek physician Galen believed that the emotion of joy was more
dangerous to the heart than anger and ancient Greek and Roman accounts of sudden death
cite just as many that were caused by excessive happiness as from acute grief and sorrow.
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Roman historians cited the case of an aged mother, who, while mourning her son's reported
death in battle, died in his arms because of extreme sudden joy at his safe return.  There was
also a father who died immediately after learning that his son won first prize at the Olympic
games.  More recently, Pyle and Gould described a case of heart rupture following an
experience of sudden joy in which the pericardial sac was found to be filled with blood at
autopsy.

It was generally believed that sudden death in such situations was due to some severe
disturbance in heart rhythm, possibly facilitated by the increased secretion of certain
hormones.  As Engel commented, "We can only speculate about the mechanism of death in
such cases.  Most would agree that effective cardiac arrest, whether caused by ventricular
asystole or by ventricular tachyarrhythmias, is probably responsible for the death of those
who die within a few minutes...But such are not present in all cases...Some of the lethal
influences may involve rapid shifts between sympathetic and parasympathetic cardiovascular
effects.  Such shifts back and forth can be invoked experimentally in animals and the usual
consequence is sudden death for no other accountable reason.  This has been demonstrated
in squirrel monkeys.  Certainly, the use of 'folklore' or 'old wives' tales' as pejorative labels, as
some skeptics are wont to do, is hardly compatible with the scientific attitude requisite for the
study of natural phenomena involving life and death."  (Engel GL. Sudden and Rapid Death
During Psychological Stress: Folklore or Folk Wisdom? Annals of Internal Medicine 1971;
74:771-783.)

Walter Cannon, Voodoo And Bone Pointing Deaths
As George Engel noted, the ability of severe fear and psychological stress to cause sudden
death is embedded in the folklore of all ethnic groups.  This was particularly common in
primitive cultures following the realization that a taboo had been violated or that a powerful
hex had been placed on the victim.  Such fatalities represented a punishment by some deity
or by a shaman who possessed similar supernatural power.  As Engel had also emphasized,
Western medicine tended to dismiss such stories as superstitions and "old wives' tales",
especially since there was no plausible mechanism to explain how emotions could cause
sudden death.  Walter Cannon, Chairman of the Department of Physiology at Harvard, was
fascinated by well-documented accounts of this phenomenon he had collected from all over
the globe.  If proven to be accurate and truthful, it would appear that this was indeed some
sort of witchcraft, "black magic" or "devil worship", which he refused to accept.  Cannon was
determined to find the physiologic basis for what he referred to as "voodoo death", and, as he
later explained,

“In records of anthropologists and others who have lived with primitive people in
widely scattered parts of the world is the testimony that when subjected to spells
or sorcery or the use of "black magic" men may be brought to death.  Among the
natives of South America and Africa, Australia, New Zealand, and the islands of
the Pacific, as well as among the Negroes of nearby Haiti, 'voodoo death' has
been reported by apparently competent observers.  The phenomenon is
so extraordinary and so foreign to the experience of civilized people that
it seems incredible; certainly if it is authentic it deserves careful
consideration.  I propose to recite instances of this mode of death, to inquire
whether reports of the phenomenon are trustworthy, and to examine a possible
explanation of it if it should prove to be real."  It was, ".  . . . a phenomenon
characteristically noted among aborigines – among human beings so primitive,
so superstitious, so ignorant, that they feel themselves bewildered strangers in
an hostile world.  Instead of knowledge, they have fertile and unrestricted
imaginations which fill their environment with all manner of evil spirits capable of
affecting their lives disastrously.”  (Cannon WB, "Voodoo" death.  American
Anthropologist. 1942; 44:169-181.)
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H e  t he n cit e d ex am ple s of  de at h due  to  f ri ght  in t he  T upi na m bá s In dia ns  of  S ou t h Am e ri ca 
w h e n  t he y  w e re  con de m ne d and  se nt e n ce d  by  the  " m e d ic in e  m an ."   I n Af r ic a, a yo ung 
t r ib e s m an  had un k n ow i ng ly  ea t e n t he  fo rb id de n  w ild  he n  wh e n  vi si t i ng a fri e n d who  liv e d fa r
aw ay .  Wh e n  in f o rm e d of  th is  unin t e nde d vi ola t i on a fe w  y e a rs la t e r, he  wa s ov e rc om e  by 
f e ar , st a rt e d to  shak e  and  die d w it hin  2 4  hou rs .  A Ma ori  N e w  Ze al and  w om a n wh o had 
e a t e n som e  fru it  w as la t e r  t ol d t ha t  it  ha d be e n t ak e n  fr om  a ta bo oe d  plac e  an d t ha t  t he 
sp ir it  wh os e  san ct it y  had be e n  pr of ane d wo uld  k ill  he r .  Sh e  sim il arl y  die d su dde nl y  le s s
t h an  2 4  hou rs la t e r.  S om e  sha m an s and  sor ce r e r s use d pro ps .  Af ri can  w it c h do ct o rs  ha d
k n uc k l e bo ne s, Eu ro pe a n wit ch e s  ca rv e d wo od e n do lls  and  Au st ral ia n abo ri gin e  so rce re rs
us e d  bone s ex t ra ct e d fr om  th e  fle sh  of  gia nt  li z ar ds .  In  H ait i,  w he r e  voo do o was  a re li gi on, 
t h e r e  we r e  doz e n s of  di f f e re nt  do ll s and  m e t h od s of  ma im i ng  or  st i ck i ng  pi ns  in t he m  t o
in f l ic t  har m  on vi ct i m s , w hi ch  ma y  be  wh y  Can no n de c id e d to  la be l the  e nt i re  phe n om e no n
" v oo do o de a t h" .  S om e  of  t he  be st -a ut h e n t i cat e d  an d mo st  dr am a t i c ex a m p le s  w e r e  t he 
bo ne  poin t i ng de at hs fr om  Au st ral ia .  Wh e n  th e  bon e  sl iv e rs  we re  poin t e d at  a pe r so n w hi le 
t h e  so rce re r sim ul t an e o usl y  re cit e d  a de at h spe ll,  t he  vi ct im  in v a ria bl y  be c am e  v e r y  ill  and
al m o st  al w a y s di e d .  Dr . H e r be rt  Ba se d ow 's  pe rs ona l de scr ip t io n of  th is  in  t he  ea rl y  1 9 0 0 ' s
w a s as  fo ll ow s :

“ T he  m an wh o dis co v e r s tha t  he  is  be in g 'b one d'  is  a pit i ab le  si gh t .  H e  st a nd s
ag ha st , w it h his  e y e s  st ar in g at  th e  t re ac he r ou s poi nt e r,  and wi t h  hi s han ds 
li f t e d  as  t hou gh  t o w ar d of f  t he  le t ha l me diu m ,  wh ic h he  im agi ne s is po uri ng 
in t o  his bo dy .   Hi s che e k s  bla nch  and hi s ey e s be c om e  gla ss y  and  t he 
e x pr e s sio n on hi s fac e  be c om e s  ho rr ibl y  di st o rt e d.   He  at t e m pt s to  sh ri e k  bu t 
us ua ll y  t he  so un d cho k e s in hi s t hr oat , an d all  th at  one  mi ght  se e  is  f rot h at  hi s
m o ut h.   H e  sw a y s  back w a rds  and  so on  fa ll s to th e  gro un d, an d af t e r  a sh ort 
t i m e  appe ar s t o be  in  a sw oo n:  bu t ,  so on  af t e r he  wr it he s  as if  in  mo rt al ag on y ,
an d,  cov e ri ng hi s fac e  wit h hi s han ds,  be g ins  t o m oa n.   A f t e r a wh ile  he 
be co m e s v e r y  com po se d  and cr aw ls to  hi s wu rle y  [hu t ] .  Fr om  th is  t im e 
on w a rd s he  sic k e ns  an d fre t s , re f us ing  t o eat  and ke e p ing  aloo f  fr om  th e  dai ly 
af f a ir s of  the  t ri be .   Unl e s s he l p is fo rt hco m i ng in  t he  sh ape  of  a cou nt e r- ch arm 
ad m i ni st e re d by  th e  han ds of  t he  Na nga rr i,  or  m e di ci ne  ma n,  hi s de at h  is onl y  a
m a t t e r  of  a co m p ar at i v e ly  sh or t  t im e .” 

Ca nn on  co ll e ct e d  num e ro us re po rt s  f rom  H aw aii , Hai t i , Tri ni dad , Gu y an a ot h e r  prim it iv e 
so ci e t ie s  and pa in st a k i ngl y  in v e s t i gat e d  ov e r  3 0  be f or e  be c om i ng  conv in ce d  t ha t  " v o odo o
de at h"  wa s ind e e d val id .  Ho w e v e r , sin ce  t he r e  we r e  no  co nn e ct io ns  or  link s be t w e e n  mo st 
of  t he se  ve ry  di f f e re nt  an d ge ogr ap hic al ly  se pa rat e d  cult ur e s,  w ha t  com m on  de n om i na t or 
w a s re spo ns ibl e  fo r t hi s pe c ul iar  t y pe  of  "de at h by  de cre e " .  Ca nn on co ncl ud e d  th at  th re e 
co m p on e nt s we r e  re qui re d.

1 . T h e  vi ct i m  and  all  fa m i ly  an d fri e n ds mu st  be li e v e  t ha t  t he  ab il it y  and  po w e r
of  t he  he x e r or me dic in e  m an  is ge n uin e  an d w il l ind e e d cau se  de at h.

2 . A l l pr e v i ou sly  k no w n vi ct i m s  of  t he  he x i ng  or  curs e  mu st  ha v e  di e d  un le ss
t h e  pu nis hm e nt  had  be e n  re m o v e d.

3 . Ev e r y  pe r so n k no w n  to  t he  vi ct im  mu st  be ha v e  to w ar d hi m  as if  hi s de a t h  in 
a sh or t  pe r iod  of  tim e  was  a ce rt ai nt y .  T his  m e an t  th at  ev e ry on e  wou ld 
le av e  him  alon e  an d iso lat e d , inc lu din g fa m il y  and  f ri e nd s. 

D e at h was  ine v it ab le  if  th e s e  thr e e  cr it e r ia we re  me t .   T he  ab se nc e  of  soc ia l sup po rt  wa s
ju st  as im p ort an t  as wi t hh ol di ng fo od,  w at e r an d any  phy s ic al ai d.   Re l at i v e s als o be g an 
ch an t i ng an d m ou rn ing  rit u al s tha t  re i nf or ce d  in t he m ,  th e  bon e  po int in g v ic t i m  and  th e  re st 
of  t he  tr ib e  t he  be li e f  th at  de at h was  im m ine nt .  Th e  vic t i m  w as  st il l phy si ca lly  aliv e ,  but 
dy in g psy ch olo gi ca lly  and wa s alr e a dy  de ad  so ci all y .   The  psy c ho lo gis t  Wil li am  Ja m e s had 
pr e v io usl y  em p ha si z e d , "t he  c at a s t ro p hi c e m o t i o na l e f fe c t  we  al l wo u ld  s u ff e r  if 
e v e r yo ne  ar o un d us  s u dd e nl y ac t e d  a s  i f we  ha d ce a s e d t o  e x is t ." 
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F e w  pe opl e  we r e  be t t e r equ ip pe d t ha n Wal t e r Can non  t o elu ci dat e  th e  m e c han is m s  of  st re ss 
in du ce d sud de n  de a t h.   His  e ar lie st  re se ar ch in  18 9 7  had fo cus e d  on t he  ph y s io log y  of 
e m ot io ns fo llo w i ng  th e  obs e r v a t io n tha t  fe ar an d ot h e r  st re ssf ul  st at e s  di sr up t e d  norm al 
pe ri st alt ic  wa v e s in th e  e so ph agu s and  st o m ac h.   H e  su bse qu e nt ly  show e d  th at  w he n 
e x pe ri m e n t a l ani m a ls we re  st ro ngl y  aro us e d , inc re a se d st i m u lat io n of  th e  sy m pa t he t i c
ne rv ou s sy s t e m  and  a su rge  in adr e n ali ne  se cr e t ion  re s ult e d  in  num e ro us  "f li gh t  or fig ht 
re sp on se s "  tha t  co uld  be  lif e  sav in g in em e rg e n cy  si t u at i on s.  T he se  ch ang e s  in blo od fl ow ,
m u sc le  te ns ion , bl ood  suga r,  bloo d clo t t in g e t c . w e r e  sum m a riz e d  in his  19 1 5  book , B o di ly 
Ch an g e s in Pai n,  H ung e r , F e a r and  Rag e .  Ov e r t he  ne x t  f e w  ye ars , Ca nno n de v ot e d  hi s
ph y s io log ic al ex pe rt i se  to  st u dy i ng  th e  pr obl e m  of  pe r sis t e nt  sh oc k  due  to  low  bl oo d
pr e s su re  th at  oc cu rre d in ba dl y  w ou nde d me n f ro m  blo od  lo ss  du ri ng  Wo rl d War  I .  Wo rk i ng 
in  f ie ld ho spi t a ls , he  be c am e  aw a re  of  pe c uli ar  ca se s of  ba t t l e f ie ld ca sua lt ie s w ho  we re  also 
in  sho ck  bu t  had  not  su f f e re d any  inju ry  or ble e di ng , and  w hos e  cr it i ca l and  som e t i m e s  f at al
lo w  bl ood  pre s su re  se e m e d to  be  due  to  e x t re m e  fe a r.   Som e  of  th e s e  sol die rs  w ho we re 
li t e ra lly  scar e d  t o de a t h we re  re m i nis ce nt  of  t he  te rr if i e d  na t i v e s w ho  ev e n t u all y  suc cu m b e d
t o  som e  sor ce r e r 's  sp e l l.  Can non  be li e v e d  th at  in  bot h ins t an ce s,  pe rs ist e n t  and  le t h al  shoc k 
w a s du e  t o inc re as e d st im u la t i on of  "t he  sy m p at hic o- ad re n al  sy st e m "  w hi ch ca us e d a
co ns t a nt  co nst ri ct ion  of  sm a ll  ar t e rio le s tha t  als o lo w e r e d  bl oo d vol um e .  A s he  ex pla in e d ,

“ I f  ad re n al ine , wh ich  cons t r ic t s th e  blo od  ve ss e ls  pre cis e l y  as ne rv e  im pu ls e s 
co ns t r ict  t he m , is  co nt inu ou sl y  inj e ct e d  at  a rat e  w hi ch pr odu ce s the 
v a so co nst ri ct i on  of  st r ong  e m o t io na l st a t e s, th e  blo od  vo lu m e  is  re du ce d.  T he 
f o re go ing  para gr ap hs ha v e  re v e ale d how  a pe rs is t e n t  an d pro f ou nd  e m ot io nal 
st at e  may  indu ce  a di sa st r ou s fal l of  bl oo d pre ssu re , end in g in de at h .  La ck  of 
f o od  and dr ink  w ou ld co lla bo ra t e  wi t h th e  dam ag ing  e m o t io na l e f f e c t s,  t o
in du ce  th e  fat al  out c om e .  T he se  ar e  t he  cond it ion s,  w hic h,  as  w e  hav e  se e n, 
ar e  pr e v a le nt  in  pe rs on s w ho  hav e  be e n  re p ort e d  as  dy i ng as  a co ns e qu e n ce  of 
so rc e r y .  T he y  go wit ho ut  fo od  or  w at e r as  th e y , in th e ir  isol at io n, wa it  in  f e ar 
f o r th e ir  im pe nd in g de a t h.   In  th e s e  cir cu m st an ce s  t he y  m ig ht  we ll  di e  fro m  a
t r ue  st at e  of  sh oc k , in  th e  su rgi ca l se n se —a sh ock  ind uce d by  pr ol ong e d  an d
t e ns e  em o t i on.   T h e  s u gge s t io n  w hi ch I  o ff e r , t he re fo r e ,  i s  t ha t  ' vo o d o o 
de at h'  m a y be  re al , a nd  t h at  i t  m ay  be  e xp lai ne d a s  du e  t o  s ho ck in g
e m o t io nal  s t re s s —t o  o bv io u s  o r  re pr e s s e d  t e rr o r .” 

H e  w e n t  on to sa y  tha t  any  suc h hy p ot h e s is  is  not  sa t i sf a ct ory  or use f u l unl e s s it  "al lo w s 
ob se rv at i on s t o be  ma de  wh ic h may  de t e rm in e  w he t he r or  no t  it  is  corr e c t ."   Si nce  Cann on 
be li e v e d th at  de at h w as  du e  to  th e  con t i nu ous  out p ou ri ng of  ad re na lin e ,  he  pre dic t e d t ha t 
do om e d  in di v id ua ls  wo ul d e x h ib it  fa st  an d sha ll ow  re sp ira t i ons , th e  pul se  to w a rd th e  e nd 
w o ul d be  ra pid  and  "t hr e ad y " , the  sk in  w ou ld be  "c oo l and  m ois t " , the re  wo ul d be 
he m o co nce nt rat io n due  t o low  bloo d vol um e  and  t he  he ar t  w ou ld be at  fa st e r an d fas t e r unt il 
it  w as  in  a st at e  of  co nst an t  con t r act io n and  f ail e d .  He  w as an x i ous  f or so m e one  t o con f i rm 
hi s th e or y  and  con clu de d w it h thi s re q ue st .  "I f  in th e  f ut ure , ho w e v e r , any  obse rv e r ha s
op po rt uni t y  to  se e  an  inst an ce  of  'v oo do o de a t h ', it  is t o be  ho pe d t ha t  he  wi ll co ndu ct  t he 
si m p le r t e s t s be f o re  th e  v ic t i m ’s  last  gas p." 

Ca nn on 's pa pe r  w as  pu bl ish e d  in 1 9 4 2  and  a ye ar  or  t w o  la t e r, St e w art  Wolf  did  ob se rv e 
su ch  a de at h w hi le  se rv ing  as a con sul t a nt  fo r a nat iv e  ge n e ra l ho spi t a l in Ne w  G ui ne a 
du ri ng  Wo rl d War  I I .  H e  t ol d me  th at  he  had be e n as k e d t o se e  if  he  co uld  do any t h ing  t o
he lp  a he al t hy  3 0  ye a r- old  m an  wh o was  con v in ce d he  wo uld  soon  die  as  a re su lt  of  a
po w e rf ul he x  or de at h  spe l l ca lle d pur i- pu ri.   St e w a rt  co ul d f in d not hi ng wr on g on phy si ca l
e x am in at i on  an d sa id th e  pat ie nt  wa s v e r y  coo pe rat iv e  and  surp ri si ngl y  con ge ni al de spi t e 
t h e  de at h  se nt e n ce .  He  wa s tr ans f e rre d to  St e w art 's  A rm y  hosp it al , w hi ch wa s st a f f e d by 
ot he r pro f e sso rs , phy si cia ns , te c hn ici an s and  nurs e s  f rom  Corn e l l Me d ic al Sc ho ol an d
H o sp it al in  Ne w  Yo rk ,  w he r e  a ve r y  tho ro ug h w or k up  als o re v e al e d  no sig nif ic an t 
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ab no rm ali t y .  De sp it e  re as su ra nce  f rom  S t e w ar t  and  all  th e  ot h e r  cons ul t an t s , the  pat i e n t 
re m a in e d co nv i nc e d  th at  de at h was  im m i ne nt  be ca use  of  the  puri -p ur i he x  an d wa s re s ign e d 
t o  t he  fa ct  th at  not h in g cou ld  co un t e r ac t  it .   St e w a rt  co nt inu e d  t o f ol low  t he  pa t i e nt  w ho se 
co nd it ion  re m a in e d  st ab le  un t i l he  sud de nl y  die d a f e w  da y s  la t e r.   Whi le  Ne w  Gui ne a law s
di d no t  pe r m it  pos t  m or t e m  e x a m in at ion s au t ho ri t ie s ag re e d to ma k e  an  e x ce pt io n in thi s
un us ua l cas e .  T he  pr oc e du re  w as pe rf o rm e d  by  sk il le d pat ho log is t s  wh o we r e  un abl e  to fi nd 
an y  ab nor m a lit y  or  ca us e  of  de at h .  Wh at  w as pa rt i cu la rly  puz z li ng  wa s tha t  ne it h e r  th e 
au t o ps y  f in din gs  nor th e  pat ie nt ' s fin al  hour s re s e m bl e d Ca nno n' s "v o od oo"  de a t h sc e na ri o. 
I n de e d , rat he r  t ha n st i m ul at io n of  sy m pa t h e t i c ne r v o us  sy st e m  ac t i v it y  and  adr e na li ne 
se cr e t ion , it  ap pe are d tha t  de at h  occu rr e d  be ca use  t he  he ar t  had  just  sudd e n ly  st op pe d 
be at in g.  T h e  m o s t  li ke l y e x pla na t io n fo r t hi s  w as  p ara s y m pa t h e t ic an d v ag us  ne rv e 
hy pe ra ct i vi t y,  t he  e x ac t  o pp o s it e  o f C an no n’ s  h ypo t h e s is . 

Ri ch t e r' s  R at s , L o w H RV , T he  E vil  E ye  A n d M o d e r n H e x e s 
S t e w ar t  w as  di sa pp oin t e d sin ce  Wa lt e r Ca nn on ha d be e n ins t r um e nt al  in  obt a in in g sup por t 
f o r hi s re s e ar ch  on st r e ss  and  ul ce rs.   Ca nno n als o wr ot e  a ve ry  grac io us Fo re w or d to hi s
bo ok  H u m a n Gas t r ic Fu nc t io n t ha t  was  publ is he d t he  pr e v io us ye ar.   St e w a rt 's in ab ili t y  to 
co nf ir m  his  fr ie nd 's su dde n de at h  t he o ry  prob ab ly  st im ula t e d his  ow n in t e r e s t  and 
su bs e q ue n t  con t r ib ut i on s t o th is su bje ct .  By  t he  ti m e  Ge or ge  En ge l’s  art i cl e  on su dde n
de at h in hu m an s ap pe a re d t hr e e  de ca de s  lat e r it  ha d be e n pr ov e n th at  in cre as e d 
pa ra sy m pa t h e t i c ac t iv it y  cou ld  in de e d be  t he  cu lpr it .  By  coin ci de nce , Ge o rg e  Eng e l  wa s
Stewart's classmate at Johns Hopkins and it was Curt Richter, another Hopkins friend who
first demonstrated how stress induced parasympathetic stimulation could cause sudden death.
Richter, who directed the Psychobiological Laboratory at Johns Hopkins for six decades, is
best known for discovering the body's biorhythms and identifying the brain sites that control
sleeping, waking and other daily cycles.  He had been concerned that the progressive
inbreeding of his laboratory rats had rendered them too weak to serve as accurate models for
his research on biological clocks and spontaneous activities.  To evaluate this he developed an
endurance test in which the animals were place in a circular glass tank of water with a
whirlpool device that forced them to constantly swim to avoid drowning.  While most lasted
for 60 to 80 hours before becoming exhausted, a few sank to the bottom in ten minutes.  The
reason for these deaths was not clear but he recalled that in a prior experiment in which the
rat’s whiskers (vibrissae) had been clipped, the animals started to behave strangely and often
died for no apparent reason a few hours later.  He decided to clip the whiskers of 12 rats and
when the swim test was repeated, three rats died within a few minutes and none of the
remainder were able to last nearly as long as the original group.

Ri ch t e r t he n st u di e d a fe w  doz e n wi ld ra t s , m os t  of  wh ich  he  had  pe rs on all y  tr app e d  in  t he 
st re e t s and  se w e rs  of  B alt im or e .  T he s e  an im a ls  te nd e d  to  be  m uc h fie rc e r,  m or e  agg re s si v e 
an d su spi ci ous  t ha n t he ir la bo rat or y  cou si ns.   The y  co nst an t ly  se a rch e d  fo r so m e  me ans  of 
e s ca pe  an d st r on gl y  re s ist e d  any  ty pe  of  re st ra int .  A lt h ou gh mu ch  st ro nge r th an la bor at or y 
ra t s  he  w as  su rp ri se d  t hat  t he y  usu all y  la st e d le s s th an 15  mi nu t e s in the  sw i m  t e s t .  S om e 
e v e n  dov e  st ra ig ht  to  t he  bo t t om  of  th e  ta nk  an d die d im m e d iat e l y .   A nd  wh e n  he  t ri m m e d
t h e i r whi sk e rs , th e y  al l san k  wit hi n a f e w  mi nu t e s  and  so m e  di e d  w hil e  be i ng  he ld  f irm ly  t o
pr e v e n t  e sc ape  pri or to  im m e rs ion .  Ri ch t e r re a son e d  t hat  t rim m i ng  th e  sno ut  hair s
de st ro y e d  t he  ra t ’ s m os t  im p or t an t  me a ns  of  con t ac t  wi t h it s e nv ir onm e n t .  U nd e r ce rt a in 
ci rc um st a nc e s,  t hi s cou ld be  suf f ic ie n t l y  st r e s sf u l to  ca us e  de a t h , m uc h lik e  the  he x  vi ct im s 
t h at  w e re  sudd e n ly  de pr iv e d of  al l soc ia l sup po rt .   To  co nf irm  Can non ’s  th e o ry  th at  de at h
w a s du e  t o int e n se  sy m p at h e t ic  ne rv ous  sy s t e m  st im ul at ion  he  de v is e d a cru de  ECG  to 
m o ni t o r car dia c ev e nt s.   H e  wa s sur pri se d to fi nd th at  su dd e n de at h w as  pr e c e d e d by  a dr op 
in heart rate as well as a slowing in respiration and lowering of body temperature.  These
were all indicative of parasympathetic stimulation.  He confirmed this by showing that
injecting the rats with atropine, a parasympathetic blocking drug, prevented sudden death in 
hi s sw im  te st . 
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I n  con t ra st  to  ani m al s bor n an d re a re d  in the  labo ra t o ry ,  t he  wi ld  ra t s  we re  not  us e d to 
be in g han dl e d or  be in g re s t r ai ne d  and co nf ine d to di f f e re nt  ex pe ri m e n t a l se t t i ngs .  Th e y 
di e d  be ca us e  w it ho ut  th e ir  w hi sk e rs  to  sup ply  inf o rm at ion  in a hos t il e  env ir on m e n t  the y  fe lt 
he lp le ss an d hop e l e ss , whi ch  w as be lie v e d to be  a po w e rf u l par as y m pat he t ic  st i m ul us .  To 
t e st  t his , he  al lo w e d  se v e ra l to si nk  to  t he  bo t t o m  of  th e  tan k ,  quic k l y  re t ri e v e d the m  fr om 
al m o st  ce rt ain  dro w ni ng , and  t he n  put  th e m  ba ck  in  t he  ta nk  wh e n  t he y  had re co v e r e d .
A f t e r re p e a t in g th is se v e r al  t im e s the  w il d rat s no lo nge r die d fo llo w i ng im m e rsi on  an d co uld 
sw im  f or ho urs , si m pl y  be c au se  th e y  ha d le arn e d  th at  t he i r sit ua t i on wa s re a ll y  not  ho pe le ss
af t e r all .  As  Ric ht e r not e d  in a bre a k t hr oug h 19 5 7  ar t ic le , t hi s was  sim i la r to th e  v oo do o
v i ct im s, wh o, wh e n  fr e e d of  th e ir  he x ,  w e r e  als o obs e r v e d  t o " re co v e r  inst an t a ne o us ly ,  e v e n
af t e r app e a rin g mo re  de ad th an  al iv e ."   L i ke  h is  wi ld ra t s , v o o do o  v ic t im s  pe r is he d
be ca us e  o f o ve rw he lm i ng  fe e l in gs  o f  ho pe le s s n e s s  a nd  h e lp le s s n e s s  t ha t  cau s e d a
pr o g re s s i ve  s l o w in g o f car di ac  co nt rac t i o n s  a nd  e v e n t u all y t he ir  c e s s at io n .  I n
su m m ar iz i ng  hi s pa pe r  Rich t e r wro t e  "A  phe nom e n on of  sudd e n  de at h has  be e n  de s cri be d
t h at  occu rs  in  m an , rat s, an d man y  ot h e r  anim al s app ar e nt ly  as  a re su lt  of  hop e le ss ne s s; 
t h is  se e m s to in v o lv e  ov e r  act iv i t y  pr im ar ily  of  t he  pa ra sy m pa t h e t i c sy s t e m .   I n thi s in st a nc e 
as  in man y  ot h e r s,  t h e  id e as  of  Wal t e r Can non  ope ne d  up a ne w  ar e a  of  int e re st ing , e x ci t i ng
re se ar ch. "   (R ic ht e r R.  On  t he  Ph e n om e no n of  Su dde n De at h  in A ni m a ls an d M an .
Ps y c ho som at ic Me di cin e  1 9 5 7 ; 19 : 1 9 1 -1 9 8 )

Wa lt e r  Ca nn on ha d int ro duc e d  t he  co nce pt  of  hom e os t a si s and  de sc ri be d  t he  co or din at e d
re sp on se s  re sp on si ble  f or in su rin g thi s ha llm ar k  of  he alt h in hi s 19 3 2  boo k ,  T h e  Wi sdo m  of 
t h e  Bo dy .  Can non  and Cl au de  Be rna rd  be f o re  hi m  ha d f oc use d en t ir e l y  on ph y si ol ogi ca l
m e ch an ism s re s po ns ibl e  for  m ai nt a in ing  t hi s " st e ad y  st at e " .   Ric ht e r ex pan de d thi s to
in cl ud e  be h av i or al  fa ct ors  t ha t  cou ld in f l ue n ce  th e s e  ada pt iv e  re s pon se s and  w e re  e qua ll y 
im po rt ant  in m ai nt ain in g t he  st ab il it y  of  the  int e rn al  en v i ron m e nt .  It  wa s no t  t ha t  Ric ht e r
ha d pr ov e d tha t  Ca nno n was  w ro ng.   The  lab ora t o ry  ra t s  ha d ind e e d die d fro m  ex hau st ion 
an d sy m pa t h e t i c st im u la t io n wh e re as  th e  wi ld ra t s sh ow e d a ve r y  di f f e re nt  pa t t e rn .  Th e y 
re v e rt e d to  a ve ry  pr im it i v e  surv iv al st ra t e g y  in wh ic h t he y  " pl ay e d de ad"  and  th e i r he a rt s
sl ow e d  up  t o t he  poin t  whe re  t he y  act u al ly  st op pe d .  I n re t ros pe ct , Can non 's  pe rs is t e n ce  in
v e ri f y ing  and at t e m pt in g t o ex pla in  ho w  st re s s cou ld  caus e  sud de n de a t h  wa s in de e d a
re m a rk abl e  ach ie v e m e n t .   Whe n the  art i cl e  was  w rit t e n in 19 4 2 ,  t he  te rm  "s t r e s s" 
po pu la riz e d  by  Can non 's  ad m i re r H an s S e l y e  wa s not  in ge n e r al us e  and  lit t le  w as kn ow n 
ab ou t  pit ui t ar y  an d adr e na l co rt e x  hor m o ne s t ha t  par t i cip at e d in  t he  re spo ns e  to st re s s. 
CR H  (c ort ic ot r op in  re le asi ng  horm on e ) fr om  th e  hy p ot ha lam us  wa s no t  f ul ly  id e n t if ie d unt il 
f o ur  de ca de s lat e r  no r was  it  im m e d iat e l y  app ar e nt  t ha t  CRH  wa s ac t iv at e d by  sign al s f ro m 
t h e  am y gd al a, th e  bra in 's fe ar  ce nt e r.   It  wa s thu s im pos si ble  f or  Ca nn on to  ant i ci pat e  th e 
ca sc ad e  of  hor m o ne s and  ch e m ic als  re le as e d  in  sit u at io ns of  se v e re  fe ar  th at  w oul d be  mo re 
li k e ly  to  prod uc e  the  card ia c arr hy t hm ia s and  v asc ul ar  co ll aps e  th an hi s sim pl ist ic 
e x pl an at i on  of  art e ri ol ar co ns t ri ct ion  and  re du ct i on  of  blo od vo lu m e .   Ye t , he  an t i cip at e d  th is 
by  e m p has iz ing  t ha t  his  hy po t h e si s wou ld  be  of  val ue  only  if  it  co uld  be  t e s t e d.  H e  cle ar ly 
re co gn iz e d tha t  th e or ie s don 't  ha v e  to  be  cor re ct ,  onl y  f ac t s do .  Th e o rie s th at  do n't  pan  ou t 
ca n pr ov e  v e ry  v al uab le  be ca us e  t he y  e nc ou rag e  ot h e r s to fi nd ne w  fac t s  th at  le ad  t o be t t e r
t h e o ri e s,  w hic h is  ex ac t ly  w ha t  hap pe n e d  he re .

I n  com m e n t i ng on  t he  di f f e re nc e  of  opi ni on  ab ou t  " v o od oo de at h "  be t w e e n  Ca nn on  an d
Ri ch t e r, St e w a rt  Wolf  conc lu de d t ha t  bot h we r e  cor re ct .  In  a 19 6 0  ar t i cle , he  ci t e d
su pp or t iv e  cli ni ca l ill ust ra t i ons  of  bot h,  in cl udi ng  a pa t i e nt  w ho  co ul d ind uc e  com ple t e 
ca rd ia c arr e st  at  wil l.   H e  co ncl ud e d,  how e v e r,  th at , "T h e  ev i de nc e  re l at i ng  psy c ho log ic al 
ph e n om e na  t o dis e a se  of  th e  he art  and bl oo d v e s se l s is  fr ag m e n t a ry  an d at  th is  st ag e 
al t o ge t he r inc on cl usi v e .  It  is suf f ic ie nt ly  pr om i si ng , how e v e r,  t o w ar ran t  a gre at  de al  m ore 
sy st e m at i c st u dy  and se rio us  int e re st  on  t he  pa rt  of  phy s io log is t s  an d cli ni ci ans ."   (Wo lf  S. 
S t re ss  an d He a rt  D ise as e . M o de rn  Co nc e pt s of  Ca rd iov as cu lar  Dise as e ,  1 9 6 0 ;  29 :N o.7 , Ju ly ) 
S t e w ar t  and  hi s ne uro ca rdi ol og y  t e a m  w e r e  the  f irs t  to  re co gni z e  t hat  dim i ni sh e d HR V  (he ar t 
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ra t e  v ari ab ili t y ) was  a mo re  im po rt ant  pre dic t o r of  su dde n de a t h  and he art  at t ack s tha n
st an da rd ri sk  fa ct ors  such  as hy p e r t e n si on , cho le s t e ro l or sm o k i ng .  Ho w e v e r , it  to ok  th re e 
de ca de s f or  th e  cl ini ca l sig ni f ic an ce  of  t his  t o be  fu lly  appr e c ia t e d  and fo r the  com p le t e 
re su lt s of  his  re s e ar ch  to  be  pub li she d in  a pa pe r  e nt it l e d , " Os ci lla t o ry  Fu nc t io ns  Af f e ct ing 
Ou t c om e  of  Cor on ar y  H e a rt  Di se ase : The  H az ard  of  T oo  M uch  or T oo  Lit t le  St ab il it y " . 
S t e w ar t  w e n t  on to  ma k e  fu rt he r con t ri bu t i ons  in t hi s are a,  so m e  of  t he  mo st  not a bl e 
st e m m i ng fr om  hi s st u di e s of  Rose t o  sh ow in g t he  ca rd io pro t e ct i v e  and st re s s re duc in g
e f f e ct s of  st r on g soc ia l sup po rt . 

Ro se t o  al so  co nf ir m e d  t hat  be l ie f  in he x e s  st il l pe r si st e d,  as  in the  curs e  of  th e  m a l oc chi o,
or  " e v il ey e " .   Th is co uld  be  of f se t  by  a tw i st e d ho rn  sh ap e d am ul e t  ma de  of  gold  or sil v e r or
ca rv e d  ou t  of  re d cor al , cal le d a co rn ic e ll o (li t t le  ho rn) .  T he s e  are  st i ll po pul ar , par t i cul ar ly 
in  pe o ple  of  I t a li an an ce s t r y  and  are  re ad ily  av ai la bl e  in mos t  je w e l ry  st or e s .  Be lie f  in 
si m i la r e v i l e y e  curs e s  ab ou nd s in ev e ry  cult ur e  and  is e sp e ci al ly  pr e v ale nt  t oda y  in
M e di t e rra ne an co un t ri e s .  In  S pai n it  is  m a l oj o or e l  ojo  (t he  bad ey e  or ju st  th e  e y e ),  in 
S i ci ly  it  is je t t a t or e  (t h e  pro je ct i on  f rom  t he  ey e )  an d in Gr e e ce  it  is  cal le d  ka ko  m at i .  I n
G r e e ce  an d Tur k e y ,  gl as s blu e  ey e  char m s  t o w ar d aga in st  th e  e v i l ey e  are  st il l re g ula rl y 
so ld  and ar e  of t e n  pi nn e d on  a ba by 's cl ot hin g.   T he  G re e k  Ort ho do x  Chu rch  t ak e s th is ve ry 
se ri ou sly  and ha s a spe cia l V a sk an ia pr ay e r  to  he lp  t ho se  wh o hav e  be e n cur se d.   Ot h e r
pr e v e n t iv e  or he lp f ul  m e as ur e s  ar e  to we ar  a cr oss , bl ue  gl ass  e y e  or  garl ic  on a ne ck la ce  or 
t o  spi t  t hr e e  ti m e s.  (I f  yo u are  in a sit uat io n w he re  yo u can 't  spit , mak in g a " t u h, tu h,  tu h" 
so un d tha t  mim ic s ex p e c t or at io n w il l suf f i ce ) .  Th e s e  lat t e r m an e u v e r s are  par t ic ul arl y  us e f u l
f o r th e  e nv iou s ey e , wh ich  can  be  inv o k e d by  sa y in g so m e t hi ng co m p lim e n t ar y .   In Yi ddi sh 
t h is  e v il  e y e  is  ay n ho ra,  he n ce  th e  com m o n e x p re s si on  ke in ay nah or ah f or  " no ev il ey e " ,
(f ro m  ke i n,  no ; ay in,  e y e ;  and  ha ra h e v i l)  Th is  mu st  be  sai d im m e d iat e l y  af t e r  an y  fla t t e r ing 
st at e m e nt , suc h as  "' I  he a r yo ur so n jus t  got  int o  m e d ica l sch oo l,  ke in ay nah or ah"  or  " I  hav e 
su ch  a be au t if ul  gran dd aug ht e r , ke in ay nah or ah" .   Th is is  so m e t i m e s  abbr e v ia t e d  as
ka y n ah ora h or is  fu rt he r  sho rt e ne d t o "c ana ry " .  Je w s and  in di v i dua ls  of  any  fa it h are  of t e n
ap t  to  re m a rk ,  " D o n’t  giv e  m e  a can ary "  wh e n so m e t hi ng  pr ai se w or t h y  is sai d. 

V o od oo  de at hs an d spe ll s are  also  st il l wi t h us  as  e v i de n ce d by  a 19 9 2  cas e  re por t  of  a 60 
y e ar -o ld Al aba m a  m an wh o w as  w ast in g aw a y  and  ne ar  de a t h.   He  wa s con v i nce d th at  a
v o od oo  pr ie st  ha d put  a cu rs e  on hi m  and  an e x t e ns iv e  wor k u p re v e a le d  no ot h e r 
e x pl an at i on  fo r hi s pro gre ss iv e  de b ili t a t i on an d f ai lu re  to  re sp on d t o tre at m e nt .   As th e 
si t u at ion  se e m e d  t e rm in al,  his  fr us t ra t e d phy si cia n ce re m on iou sl y  gat he re d  t he  dy in g m an 's 
re la t i v e s  arou nd  his ho spi t a l be d  and au t h ori t a t iv e l y  ann ou nce d th at  he  ha d fi nal ly  so lv e d 
t h e  pr obl e m  by  f ri ght e n ing  t he  pr ie st  in t o  te ll ing  him  ho w  he  co ul d re m ov e  t he  he x .   H e  to ld
t h e  as t on is he d  pat ie n t ,  "T he  v ood oo  pr ie st  ma de  yo u br e at he  in  som e  liz ard  e gg s and  th e y 
cl im be d dow n int o you r st o m a ch  an d hat ch e d  ou t  som e  sm all  liz a rd s.   A ll  bu t  on e  of  the m 
di e d  le av in g a lar ge r  one ,  w hi ch is  ea t i ng  up  all of  y our  f ood  and  th e  lin in g of  yo ur bo dy .  I
w i ll  now  ge t  t ha t  liz ar d out  of  y ou r sy s t e m  and  cu re  y ou of  th is  horr ib le  cu rs e ."   He 
ad m i ni st e re d a st r ong  e m e t ic  and wh e n th e  pat ie nt  ha d vom it e d in t o  a ba sin  se v e ra l tim e s ,
su rr e p t it io usl y  sl id in  a gr e e n liz ard .  H e  t he n he l d it  up  fo r ev e ry on e  t o se e  and 
au t h or it a t i v e l y  an nou nc e d th e  cur se  ha d no w  be e n lif t e d.  T he  pa t i e nt  rapi dl y  re g ai ne d  his 
ap pe t i t e  an d st r e n gt h , was  dis cha rg e d,  and  li v e d ano t h e r te n y e a rs .  In  an al y z ing  t he  ca se ,
t h e  au t ho r ask e d , " A re  w e  so dif f e re nt  fr om  ou r anc ie nt  an d pri m i t iv e  wi t ch  doct or 
co ll e a gue s?  . . . . I s  d e a t h fr o m  he xi ng a s t r an ge  an d biz ar re  ph e n o m e no n lim it e d t o 
ig no ra nt  an d s up e r s t i t i o us  t ri be s , o r is  i t  p ar t  o f s o m e  ph e no m e no n b as ic t o  m any 
fo rm s  o f hu m an  c o m m un ic at i o n ? "  (M e a dor  CK. He x  De a t h : V oo do o M ag ic or  Pe rs ua sio n? 
S o ut he rn Me dic al  Jour na l, 19 9 2 ; 8 5 : 2 4 4 -2 4 7 .)

A n d in  No v e m be r 19 8 8 ,  F lor id a Re p ub lic an  S e na t o r A lb e r t o Gu t m a n ch arg e d  hi s op pon e n t 
w i t h  usin g voo do o aga in st  hi m  in an  el e c t i on.   As th e  pol ic e  of f ic e r wh o inv e s t ig at e d th e 
ch ar ge  co m m e nt e d , "I t 's  no t  a com m o n t hi ng  bu t  it ' s no t  a rare  t hi ng,  e spe ci al ly  do w n he re 
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i n  M i a m i ."   M o re  re c e n t l y ,  su p e r st a r  Je n n i f e r Lo p e z  w a s  ac c u s e d in  a co u r t  de p o s it i o n  of 
c a st i n g  "v o o d o o"  sp e ll s  on  al l  he r  lo v e r s  pa st  an d  pr e s e nt .   One  of  he r  pa st  hu s ba n d s 
c l ai m e d  th e  si ng e r  pra c t i c e s  S a n t e r i a ,  a Cu b an  v e r si o n  of  v o o d oo  br o ug h t  t o t h e  Am e r i c as 
b y  We s t  Af r i c a n sl a v e s .   Lop e z  has  al s o be e n  ac c u s e d  of  be i n g  re s p o n si b l e  fo r  hu rr i c a n e 
K a t r i n a ,  w h i c h  de s t r oy e d  a ri v a l  f o r m  of  v o o do o  t h at  pr e v i o u s l y  f l o u ri s h e d  in  N e w  Or l e an s . 
M a ny  be l ie v e  t he r e  w il l  be  a re s ur g e n c e  of  int e r e s t  in  v oo d o o  as  a re s u l t  of  in c re a s e d 
i m m i g r a t io n  f r om  co u nt r i e s  w h e r e  t h i s  an d  al li e d  pra c t i c e s  ar e  co m m o n.   S a nt e r i a , B r u j e r i o 
f r om  Pu e rt o  Ri co  an d  ot h e r  Ca r i b be a n  v oo d o o  va r i a n t s  ar e  cu r r e nt l y  f lo u r i s hi n g  in t h e 
B r on x ,  as w e l l  as  M i am i .   So m e  Y an k e e  fa n s  are  co n v i n c e d  t h a t  th e  t e am ' s  goo d  f o rt u n e s 
a r e  du e  to  v o o do o  t y pe  he x e s  t h a t  ha v e  be e n  di r e c t e d  at  th e i r  op p o s i t i o n  or sp e c if i c 
p l ay e r s .   T h a t 's  no t  su r p r is i n g  si n c e  ba s e b a ll  ha s  a lo n g hi s t or y  of  su p e r st i t i o n f r o m  t h e 
" C ur s e  of  t h e  Ba m b i n o"  t o  so m e  pla y e r s ' re f u sa l  t o  w a s h  th e i r  cl o t h e s or  bod i e s  af t e r  a
w i n.   T h e  de s i re  t o  ke e p  a nu m b e r y o u  ha v e  be e n  su cc e s s f ul  w i t h,  f a i t h  in  a lu c k y  ba t  or 
g l ov e ,  par t i c u la r  pr e  ga m e  or  pr e  ba t t in g  ri t u a l s  ar e  co m m o n .   On e  of  t h e  mo s t  se r i o u s 
s u pe r s t i t i o n s  is  ne v e r  t o  ta l k  abo u t  a no - h i t t e r  or pe r f e c t  ga m e  in  pr o g r e ss ,  si nc e  t h is  w i l l
s u re l y  giv e  t h e  pi t c he r  " a  ca n a r y " . 

W e  he a r  a gr e a t  de a l  ab o u t  t h e  abi l i t y  of  pl ac e b o s  (L a t i n f o r  "I  w i l l pl e a se " )  t o re l i e v e 
c o m p l a i n t s  an d  pr o m o t e  he a lt h .   Vo o d o o , bo n e  po i n t in g  an d ot h e r he x e s ar e  ex a m p l e s  of 
n o ce b o s  (L a t i n  f o r  " I  w i l l  ha r m " ).   A  no c e b o  re s p o ns e  is  an y  ill  e f f e c t  ca us e d  by  su g g e s t i o n 
o r  t h e  be l i e f  th a t  som e t h i ng  is  ha r m f u l,  an d  co n t e m p o r a r y  m e d i ci n e  is re p l e t e  w i t h 
i l lu s t r a t i o n s  of  t h i s.   F o r e x a m pl e ,  r o u t i n e  p r e o p e r a t i v e  w a r n in g s  o f a  h o s t  o f 
p o t e n t i a l s e r i o u s  h a z a r d s  t o  a v o id  m e d ic o - l e ga l  p r o b l e m s  c a n  b e c o m e  a s e l f - 
f u lf i l l i ng  p r o ph e c y  fo r  s u s c e p t i bl e  i n di v i d u al s .   T he  sa m e  is  t ru e  w h e n  w e l l- 
i n t e n t i o ne d  ph y s i c i a ns  ad v is e  pa t i e n t s  t h a t  th e y  hav e  on ly  so  ma n y  w e e k s  or m o n t hs  le f t 
t o  ge t  t he i r  af f a i r s  in  or de r .   Th e s e  no c e b o s ca n  be  t h e  m o d e r n e q u i v a l e n t  of  a bo n e 
p o in t i n g  de c r e e  f o r  th o s e  wh o  e x pe c t  t he  w o r se  t o  ha p p e n  or  pr om p t l y  gi v e  up  al l  ho p e  of 
r e co v e r y  an d  suc c u m b  m u c h  so o n e r  t h a n  pr e d i c t e d .   Th e  po w e r  of  su g g e st i o n ,  f a i t h  an d 
b e li e f  t o pr o m ot e  he al t h  is w i d e ly  ac k no w l e d ge d .   Ho w e v e r,  w e  of t e n  fa i l  t o ap p r e c i a t e  t h a t 
t h is  is  a t w o - e d g e d  sw o r d  th a t  can  al s o ca u s e  ha r m .  A l t ho u g h  su c h  noc e b o s  m a y  be 
u n in t e n t io n a l ,  t h e y  ca n  be  ju s t  as  po t e n t  as  a pr i m i t i v e  he x  spe c i f i ca l l y  de s i g n e d  t o  be 
d a m a g i n g  or  de ad l y . 
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