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

pleasures of life, but is not a serious health
hazard. The same cannot be said for
cholesterol-lowering drugs, all of which
have been responsible for preventable
deaths and serious side effects that
have been suppressed.

The belief that diet and high
cholesterol are responsible for heart attacks,
strokes and peripheral vascular disease is
quite understandable. Most people view such
problems as a plumbing problem in which
deposits gradually build up inside pipes that
progressively interfere with flow and
eventually can cause a complete obstruction.
It's easy to visualize that fatty foods cause a
rise in blood cholesterol that precipitates out
and clogs up vital blood vessels.

This misguided notion stems from
studies showing that when animals are force
fed high cholesterol diets they develop fatty
arterial deposits. However, these do not
resemble human plaque lesions, which tend
to develop in different locations and have the
hallmarks of an inflammatory reaction rather
than passive precipitation. There is
overwhelming evidence that the cardio-
protective benefits of statin drugs are due to
their ability to reduce inflammation rather
than any lipid lowering effects. As previously
emphasized, statins have serious side effects
that are dose-related. Since the goal of

Stroke and heart attack are most
often due to occlusion of cerebral or
coronary arteries by atherosclerotic plaque.
These lipid laden lesions are assumed to
result from elevated levels of blood
cholesterol or components such as low
density lipoproteins LDL that can more
readily infiltrate arterial walls. As a
consequence, the public has been warned to
restrict the intake of foods rich in cholesterol
despite any proof that low fat diets
significantly lower serum cholesterol or
reduce the incidence of coronary events.

The numerous fallacies of this diet-
cholesterol-heart attack hypothesis have
been emphasized in previous Newsletters.
George Mann, a distinguished authority in
the field called this "the greatest scam in
the history of medicine." A low fat diet
may be inconvenient or detract from the
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therapy is to increase dosage until LDL is
lowered to an arbitrary level, rather than
reducing markers of inflammation, the
incidence of adverse reactions is likely to
increase.

If high cholesterol is not the cause
of coronary heart disease and stroke
what is responsible? Genetic factors
obviously play a crucial role but stress is also
an important influence, and is something
that you can learn to control.

S t re s s ,  S t r o k e  A n d G e o g ra p h y 
Stroke may be defined as the abrupt

onset of symptoms and signs reflecting a
focal loss of cerebral function. Neurological
deficits result when a cerebral artery is
significantly occluded by a thrombus or clot,
or damage to the vessel wall leads to
bleeding into surrounding brain tissue. In
some instances there can be a global loss of
function with deep coma, particularly in
cases of subarachnoid hemorrhage. Strokes
can vary in severity from quick and complete
recovery or incomplete recovery to severe
permanent disability and death. Men are at
1.25 times greater risk for s t ro k e  but 
w o m e n  ha v e  hi g he r  de at h  ra t e s . 

Stroke is the third most frequent
cause of death after coronary heart disease
and cancer, both in developed countries and
worldwide. While strokes can occur at any
age, risk increases as we grow older. It
doubles for every decade after 55 and two-
thirds of all strokes occur in people over 65
years old. Senior citizens are also seven
times more likely to die from stroke than the
general population. The majority of strokes
are due to ischemia resulting from
obstruction of a blood vessel by a clot.
Hemorrhagic strokes are more severe and
are associated with higher mortality rates.

Most reliable reports on the
prevalence of stroke come from data in
various white populations showing that the
incidence is quite similar around the world.
The major exceptions are Russia, where risk
is high and France where it is low. These
disparities correlate with overall stress
levels in these populations and certain
risk factors for stroke that are also
often stress-related, such as hypertension,
c igarette smoking, excess al co ho l
consumption and elevated cholesterol.

T h e  in cid e n ce  of  st ro k e  in  t he  U. S . 
ha s ri se n  ov e r  t he  pa st  de ca de , par t ic ul ar ly 
in  t he  so ut h. Sc ie nt i st s and  st at is t ic ia ns 
ha v e  long  be e n  aw a re  th at  so ut he a st e rn 
st at e s  ha v e  th e  hi ghe st  st ro k e  mo rt ali t y 
ra t e s and  re f e r to  th is  re gi on  as  t he  " st rok e 
be lt " .  De at hs du e  to st rok e  in  Ge or gia ,
N o rt h and  S out h Ca rol in a occ ur  at  t w ic e  th e 
ra t e  of  t ho se  in  t he  re st  of  t he  co unt ry . Thi s
ha s be e n at t ri bu t e d t o the ir  high  pe rc e n t a ge 
of  A f r ica n- A m e ri ca n re s ide nt s.  Th e  inc id e n ce 
of  st r ok e  am on g Af ric an -A m e r ic ans  is
al m o st  do ub le  th at  of  w hit e s  and tw ice  as
m a ny  w ho ha v e  a st rok e  die  f ro m  t he  ev e n t 
co m p ar e d to  Ca uc as ian s.  A f ri ca n- 
A m e r ic ans  b e t w e e n t he  a ge s  o f 4 5  an d
5 5  h av e  f o u r t o  fi ve  t i m e s  t he  s t ro ke 
de at h rat e  o f wh it e s . 

S e v e ra l f ac t or s ma y  con t ri bu t e  to 
t h e s e  dif f e re n ce s.  Af ri can -A m e ric an s hav e  a
hi gh e r  in ci de n ce  of  hy p e rt e n si on,  ciga re t t e 
sm ok in g, pr e f e re nc e  f or  sa lt y  and  high  f at 
f o od s as we ll as  ge ne t i c dis e a se s  lik e 
di ab e t e s an d sic k l e  ce l l ane m i a t ha t  cou ld 
in cr e a se  ri sk  fo r st r ok e . So ci oe c on om i c
st at us  is  also  com par at iv e ly  low e r in "s t r ok e 
be lt "  st a t e s, es pe cia ll y  f or  blac k s . Low 
so ci oe con om ic st at us an d pov e r t y  ar e 
as so ci at e d wit h an  ov e r all  low e r st and ar d of 
li v i ng  an d lac k  of  ac ce ss to  he al t h  ca re  t hat 
m i gh t  als o le a d to  mo re  st ro k e s.

Re se ar che rs  no w  re cog ni z e  th at 
ne it he r t he  hi gh e r  pe rc e nt ag e  of  Af ro- 
A m e r ic ans  no r lo w e r  soci oe co nom ic  st at us 
ac co un t  f or  th e  hi ghe r inc id e n ce  of  an d
de at hs  fr om  st ro k e  in  t he s e  st at e s.  A re ce nt 
re po rt  fo un d t ha t  se v e r e  st r e s s is one  of  the 
m o st  pot e nt  ri sk  f act or s f or  st ro k e , m or e  so
t h an  high  bloo d pr e ss ur e  and  t h e r e  is  go o d
e v id e n ce  t h at  s t re s s  m a y e xp la in wh y
bl ac ks  ar e  m o r e  pr o ne  t o  s t r o k e s . 

S t re s s  A n d Ri s k Fa ct o rs  F o r S t ro k e 
T h e  mo st  po w e r f u l ris k  fac t o r for 

st ro k e  is  pe rs is t e nt  hy pe r t e ns ion . St r ok e 
ra t e s are  f our  t o six  t im e s hi ghe r in
hy pe rt e ns iv e s an d 40  to  90  pe r ce n t  of 
st ro k e  pa t i e nt s ex hib it  el e v at e d bl ood 
pr e s su re s  prio r to  th e  ev e nt . The  se co nd 
m o st  sign if ica nt  risk  f act or  f or st rok e  is  a
di st ur ban ce  in  he a rt  rh y t h m ,  e spe ci all y 
at ri al  fi br ill at io n. In  th is  diso rd e r,  t he  at ri a
be at  irre gu lar ly  and mu ch fa st e r th an th e 
v e nt ri cle s,  re su lt ing  in e rr at ic pu m pi ng  of 
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bl oo d.  Th is  ca n pr om o t e  th e  fo rm a t i on of  a
cl ot  t hat  is car ri e d to  th e  br ain  w he r e  it 
ob st ru ct s  a bl oo d ve s se l. Ab ou t  1 5  pe r ce nt 
of  pat ie n t s  ha v e  at ri al  fi br ill at io n pri or to 
su f f e r ing  a st ro k e . H av ing  dia be t e s  tr ip le s
t h e  li k e l ih ood  of  st r ok e . Ra t e s are  ev e n 
hi gh e r  in  t hos e  di abe t i cs wi t h  hy pe rt e ns io n
an d/ or  hi gh  ch ol e s t e r ol , bot h of  wh ich  occ ur
qu it e  fre qu e nt ly  in old e r pa t i e nt s. 

S t re ss  ca n con t r ib ut e  t o all  t he  ab ov e .
T h e  w e ll  docu m e nt e d ro le  of  st re ss  in 
hy pe rt e ns io n can  be  m e d iat e d  by  se v e ra l
di f f e r e nt  pat h w a y s . T h e  fi ght  or f li gh t 
re sp on se  to  st re ss  is  char ac t e riz e d  by  a rise 
in  blo od pr e ss ur e  and  he ar t  ra t e  in 
e v e r y o ne .  S om e  pe o ple  hav e  e x a gge ra t e d 
re sp on se s  so t ha t  blo od  pr e s su re 
m e as ur e m e nt s t ak e n  by  a do ct or  in  an
of f i ce  se t t ing  can  be  alar m i ng ly  hi gh
w h e r e a s am b ula t o ry  re ad ing s an d t ho se 
ob t a in e d by  ot he rs  at  hom e  are  no rm al. 
S u ch  " w hi t e  co at "  hy p e r t e n si on  wa s
f o rm e r ly  th oug ht  t o be  be n ig n but  re ce nt 
re po rt s sug ge s t  th at  ma ny  su ch  hy pe r-
re ac t o rs ar e  at  gr e at e r  ri sk  f or ar t e r ia l
da m a ge , cor ona ry  he ar t  dis e a se  an d
pe rs is t e n t  ele v a t i ons . St r e s s- re l at e d
ho rm on e s ca use  an inc re ase  in sod iu m 
re t e nt ion , whi ch  can ag gra v a t e  pr ob le m s in 
sa lt  se ns it iv e  hy pe rt e ns iv e s. 

S u st ai ne d  hy pe rt e n sio n occ ur s mor e 
f r e q ue nt l y  in in di v id ua ls wh o suf f e r f ro m 
sy m p t o m s of  ch ro ni c anx ie t y .  I n a t w e n t y -
y e ar  f oll ow -up  of  me n  in t he  F ram in gha m 
st ud y ,  hi gh  an x i e t y  le v e ls  at  the  t im e  of 
t h e i r ini t i al ev al uat io n pro v e d sur pri si ng ly 
pr e d ic t iv e  for  sub se q ue nt l y  de v e l op ing 
hy pe rt e ns io n. In  anot he r t hr e e -y e ar  st ud y 
of  alm ost  5 0 0  he al t hy  w om e n,  se v e n
developed hypertension requiring pe rm an e nt 
m e di ca t io n.  He re  agai n,  ba se li ne  an x ie t y 
le v e l sco re s had  t he  gr e at e s t  pro gn ost ic 
si gn if ica nc e .

Ch ro ni c at ri al  fi br ill at io n is the  m os t 
co m m on  he ar t  rhy t h m  dis t ur ba nc e  and  is 
us ua ll y  due  to  som e  und e rl y i ng 
ca rd io v as cu lar  con dit io n suc h as m i t r al 
v a lv e  pr ol ap se  or  st e n os is,  coro na ry  ar t e ry 
di se as e  or hy p e r t e nsi on . " Lo ne  at ri al 
f i br il lat io n"  re f e rs to  an  e pi sod e  of 
f i br il lat io n t ha t  las t s  fo r a fe w  hour s or  da y s ,
ra re ly  re cu rs mo re  th an  th re e  tim e s  a ye ar ,
an d is  no t  ass oc ia t e d  w it h  any  ca rd iac 
abnormalities. Both forms of atrial f ib ri lla t i on

ca n be  tr ig ge r e d  by  caf f e i ne , nic ot ine , an 
ov e r ac t iv e  thy ro id  an d ot h e r  inf l ue nce s th at 
in cr e a se  sy m pa t h e t ic ne rv o us  sy st e m 
ac t i v i t y . 

S t re s s  is t h e  mo s t  pow e r f u l
s y m p a t h e t i c  ne rv o u s  sy s t e m  st i m u la n t  T h e 
a s so c i a t e d  re l e a s e  of  ad r e na l i n e  an d  sim i l a r 
h o rm o n e s  ac c e l e r a t e s  he a r t  ra t e  an d 
p r om o t e s  no t  onl y  a t ri a l ,  bu t  al so 
v e nt r i c u la r  f i br i l l a t i o n ,  wh i c h  ca n  be  f a t a l .
I n  ad d i t io n ,  st r e s s  ca n  al so  le a d t o 
i n cr e a s e d hy p e ra c t i v it y  of  t h e  t hy r o i d ,
c i ga r e t t e  sm o k in g ,  caf f e i n e  co n s um p t i o n, 
h y pe r t e n si o n  and  ot h e r  ri s k  f a c t or s  f o r
f i br i l l a t i o n . 

S t re ss  ca n sim il ar ly  pr e ci pi t a t e  an d
ag gr av at e  diab e t e s  by  dif f e r e n t  inf lue nc e s .
T h e  im m e d ia t e  ri se  in  bloo d su gar  duri ng 
st re ss  re su lt s  f ro m  t he  br e a k d ow n  of 
gl y c og e n an d car bo hy d ra t e s  by  adr e n ali ne .
T h is  e le v at ion  is sus t a ine d by  th e 
su bs e q ue n t  ef f e c t s  of  cort is on e -l ik e 
ho rm on e s th at  de ri v e  gl uco se  f rom  prot e i n
st or e s  in  t he  bo dy . S o- cal le d "w h it e  coa t " 
di ab e t e s ha s be e n use d to de sc rib e 
e l e v at ion s of  bl oo d sug ar du e  to th e  st r e s s
as so ci at e d wit h a vis it  to  t he  do ct or.  I n
so m e  inst an ce s , th is ha s le d  t o inc re a se s in
in su li n dos age s th at  ha v e  re su lt e d in
hy po gl y ce m i c re a ct ion s.  St ud ie s hav e  als o
sh ow n tha t  the  st r e ss  of  pub li c spe ak i ng  or
m e nt al  ar it hm e t i c tas k s  ca n re sul t  in sh ar p
ri se s in bl ood  sug ar. 

S t re ss  ca n ups e t  diab e t ic co nt rol 
be ca us e  of  die t a ry  in di scr e t io n, ex ce s s
al co ho l int ak e , or  fo rg e t t in g to ta k e 
m e di ca t io ns  as  pre scr ib e d,  w hi ch ca n hav e 
se ri ou s con se q ue nc e s.  I n one  st ud y ,  no 
st ro k e  pa t i e nt  w it h an ele v a t e d blo od su ga r
ha d fu ll fu nct io na l re c ov e ry  f our  w e e k s la t e r 
e v e n  if  t he re  wa s no hi st o ry  of  dia be t e s .
M o rt al it y  rat e s we re  al so si gn if i ca nt l y 
hi gh e r . T h e  re ce n t  ris e  in  di ab e t e s  is 
at t r ib ut e d t o  t h e  e pi de m ic  o f o be s i t y, 
wh ic h has  a ls o  b e e n l in ke d  t o  s t r e s s - 
re la t e d o ve re a t i ng .

Ot he r S t r e s s  A n d S t ro k e  C o n ne ct io n s 
El e v at e d ch ole st e r ol,  also  a risk  f act or 

f o r st rok e ,  is  m uc h m or e  lik e l y  t o be  du e  to
st re ss  th an  di e t ar y  f at . I n ad dit io n t o
e l e v at e d ch ole st e r ol,  st re ss  can co nt r ib ut e 
t o  ot h e r le ss we ll  kn ow n ris k  fac t o rs su ch  as 
sm ok in g, in cre as e d  al co hol  con sum pt ion ,



February 2002                The Newsletter of THE AMERICAN INSTITUTE OF STRESS                       Page 4

su bs t a nce  abus e ,  high  hom o cy st e in e  le v e l s, 
in su li n re s ist an ce , and  mi gr ai ne .  B ut  st re ss
ca n al so pr om o t e  st ro k e s v ia  m any  ot he r
pa t h w a y s. 

I n  one  st ud y , li f e  ch an ge  ev e n t s an d
di f f ic ult ie s w e r e  re c or de d  f or  th e  ye a r pr ior 
t o  st r ok e  in 1 1 3  pat i e n t s us in g int e rv ie w s 
an d st and ar d que st ion na ire s.  Com p ar e d to 
ag e  an d se x -m a t c he d con t ro ls , se v e r e ly 
t h re at e ni ng  lo ng  t e rm  e v e n t s  w e re  t w ic e  as 
hi gh  in t he  st ro k e  gr ou p (2 6 % ve r su s 1 3 % ). 
Re co gn iz e d ris k  fa ct o rs  fo r st rok e  we r e 
e q ua l in th ose  pat ie n t s  wi t h  and wi t ho ut 
se v e re  ev e n t s be f o re  th e  ons e t  of  st ro k e 
an d hy pe r t e nsi on  w as ac t ua ll y  le s s com m o n
in  t ho se  wh o had  e x pe ri e nc e d  se v e re 
e v e n t s . T hi s dou bl ing  of  rat e  was  appa re nt 
t h ro ug hou t  the  y e a r rat he r  t ha n jus t  in th e 
w e e k s pri or  to  t he  st ro k e ,  sug ge s t i ng th at 
ch ro ni c st r e ss  w as  th e  cau se  rat h e r  th an 
ac ut e  ev e nt s and /o r blo od pr e s sur e  sur ge s. 

A  lo ng  t e rm  st ud y  of  so m e  70 0 0 
he al t h y  Cal if o rn ia  ad ul t s (a v e rag e  age  4 3 ) 
sh ow e d  th at  th os e  wit h mul t i pl e  sy m pt o m s 
of  de p re s si on we re  mu ch  mo re  lik e ly  to  die 
du e  to  a st rok e .  Part ic ipa nt s und e r w e n t 
ph y s ic al ex am s  and  fi ll e d ou t  que st ion na ir e s
li st in g 1 8  sy m pt om s of  de p re ss ion . Tho se 
w i t h  f iv e  or m or e  sy m pt om s  w e r e 
co ns id e re d to be  de pr e s se d . Tw e nt y - nin e 
y e ar s lat e r , 1  in 25  of  th is  gr ou p had 
su f f e r e d a fat al  st ro k e  co m p ar e d wi t h on ly  1
in  4 4  of  co nt r ol s. 

A f t e r adj us t in g fo r ot h e r ri sk  fa ct ors ,
t h e  de pre ss e d gr ou p had  50  pe r ce n t  mor e 
de at hs  fr om  st ro k e . Re s e ar ch e r s sug ge s t 
t h at  st re ss  ho rm on e s pr om o t e  st ro k e s by 
st im ul at i ng  pl at e l e t s  t o se c re t e  a sub st an ce 
t h at  caus e s  bl oo d ve s se l nar ro w in g and 
re du ce d blo od fl ow . I n add it io n, st re s s
in cr e a se s  plat e l e t  cl um pin g th at  ca n t ri gg e r
cl ot  f orm at ion  and  th is  co m b in at i on  co ul d
re ad il y  re s ult  in com pl e t e  obs t ru ct ion .
D e pr e s se d  pat i e n t s  ar e  als o le ss li k e l y  to 
f o ll ow  me di cal  adv ice  or t o ta k e  me dic at io ns
as  pre scr ib e d. 

Exaggerated blood pressure responses
to stress have been shown to be associated
with more carotid artery atherosclerosis and
vessel narrowing, which predispose to
stroke. In one study, blood pressure and
pulse were recorded in postmenopausal
women before and during two stressful
mental tasks, public speaking an d mi rro r

im ag e  tra ci ng. Ca ro t id  at he ro scl e r osi s an d
na rr ow ing  w e re  m e a sur e d  wi t h  dupl e x 
ul t r as ono gr aph y .  Whe n  t his  t e s t  w as 
re pe at e d ov e r tw o y e ar s lat e r , re s e a rch e r s
f o un d tha t  the  lar ge s t  inc re as e  in
at he ro scl e r ot i c pl aqu e  and  dim ini sh e d bl oo d
f l ow  occu rr e d in  t hos e  who  had  th e  gre at e s t 
ri se s in bl ood  pre ssu re  an d he art  rat e 
du ri ng  me nt al st re ss. 

Pa rt  of  t he  di f f ic ult y  in li nk ing  st re ss 
t o  st r ok e , he a rt  at t a ck s and  ot he r dis e a se s
du e  to  ac ce le r at e d  at he ro scl e r osi s is  th e 
le ng t h  of  t im e  it  tak e s  to  pro duc e  ve s se l
ob st ru ct i on . War  v e t e ra ns wi t h  PT S D  (Po st 
T r au m a t ic  S t re ss  D iso rd e r)  m ay  no t 
e x pe ri e nc e  re c ur re nt  sy m pt om s of  th e  ini t i al
t r au m a  un t i l m on t h s or ye a rs  lat e r. 
Ca rd io v as cu lar  dis e as e  has  not  be e n  vi e w e d 
as  a com p li cat io n of  PT S D  no r is it 
co ns id e re d to be  se rv ic e -c on ne ct e d if  no t 
de t e ct e d on  di sc ha rge . In on e  fol lo w -u p
re po rt  on  4 6 0 0  m al e  V ie t na m  wa r v e t e ra ns ,
t h os e  dia gn ose d wi t h PT S D  ha d tw i ce  as 
m a ny  abno rm al el e c t ro ca rdi og ra m s
co m p ar e d to  ag e  ma t ch e d  co nt ro ls.  T he 
di f f e r e nc e  was  e v e n gre at e r in  PT S D 
v e t e ra ns wh o w e r e  ex p e r ie n ci ng  sy m p t om s
of  anx ie t y  and  de p re s si on. 

On e  s t udy  c o nc lu de d t ha t  s e v e r e 
s t re s s  is  o ne  o f  t he  m o s t  po t e nt  ri s k
fa ct o r s  f o r  s t ro ke , m o r e  s o  t h an hi gh
bl o o d pre s s ure  —  e ve n  5 0  y e a rs  af t e r
t h e  in it i al  t r au m a . Re s e a rch e r s st u di e d
5 5 6  ve t e r an s of  Wo rld  War II  and fo und 
t h at  t he  ra t e  of  st ro k e  am on g tho se  wh o
ha d be e n pr iso ne rs  of  w ar wa s eig ht  ti m e s
hi gh e r  th an  am on g tho se  ve t e ra ns wh o had 
no t  be e n ca pt u re d.  "T he  st re ss  of  be in g a
PO W wa s so se v e r e  it  se nsi t i z e d t he  wa y 
t h e s e  fol k s  re sp on de d  t o st r e s s in the 
f u t u re " .

A n ot he r st u dy  fo un d t ha t  6 2  pe rce nt 
of  v e t e ra ns  wi t h  inad e q uat e l y  tre at e d PT S D 
sh ow e d  sp as m  of  cr uci al  ar t e ri e s at  th e  ba se 
of  t he  br ai n. Fo ll ow i ng  a 6- m o nt h  t re a t m e n t 
pr ot oc ol to  re du ce  sy m p t om s,  t he  in cid e n ce 
of  v e s se l  narr ow in g w as  lo w e re d t o 22 
pe rc e n t .

S t re s s  A n d S u dde n De a t h 
S udde n death can be  de fined in

dif fe re nt way s. Som e  lim it it  to inst antane ous
death that  occurs unex pe cte dly wit hout any
obv ious physical cause. More often, it refers
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to death that occurs within 24 hours after
the spontaneous onset of some symptom or
sign that is related to the terminal event.
Most sudden deaths are due to ventricular
fibrillation or another arrhythmia or problem
that results in a precipitous and persistent
fall in blood pressure. Although death
certificates usually list the cause of
death as a heart attack at least half of
sudden death patients show no
evidence of acute myocardial infarction.

Sudden death occurs in one in five
people and not infrequently is the initial and
only manifestation of a cardiovascular
disorder. Although it accounts for between a
third and a half of deaths due to coronary
heart disease, sudden death is not
associated with any distinguishing autopsy
findings and there can be scant or no
evidence of coronary atherosclerosis,
especially in younger patients. There is also
no correlation with hypertension, elevated
cholesterol or cigarette consumption, the
classical risk factors for coronary heart
disease.

Stress seems to be a common trigger.
"Dying of fright" and "broken-hearted" are
phrases that have permeated our language
for centuries and are supported by anecdotal
reports. George Engel's Sudden and Rapid
Death During Psychological Stress: Folk Lore
or Folk Wisdom? published 30 years ago is a
compelling classic. Engel collected news-
paper accounts over a six-year period and
reviewed details about possible relevant
antecedent circumstances in 170 cases of
sudden death. They included: loss or threat
of loss of a person or object, loss of self
esteem, threat of imminent injury or danger,
joy and triumph. The most common was
being informed of the death of a loved one.
While triumph and joy might seem to
represent "good" stress, the concomitant
sympathetic nervous system stimulation may
be sufficiently severe to trigger
ventricular fibrillation, as in one healthy
18 year-old bride who was overcome by
the excitement of her wedding day.

A few years later, Dick Rahe reported
on the magnitude of life change events prior
to sudden death by interviewing surviving
spouses. Scores were very much higher in
t h e  pr e ce di ng si x  mon t h s w he n com pa re d 
w i t h  t he  sa m e  ti m e  pe ri od th e  pre v i ous 

year. These findings have since been
confirmed by others. Loss of a spouse or
close personal relationships are at the top of
the Holmes-Rahe scale, and in one study,
women who died suddenly were also six
times more likely to have experienced loss of
a close friend or family member in the
preceding six months.

Certain stresses can precipitate
sudden death in minutes or hours. In one
report on patients with recurrent life
threatening arrhythmias, one in five had
experienced a stressful trigger in the
preceding 24 hours. Most were within 60
minutes and were often due to severe anger.
A study of survivors of ventricular fibrillation
found that one in four had experienced
emotional stress in the preceding 24 hrs. in
the form of anger, depession, fear,
excitement or grief. Most disturbances also
happened in the hour prior to the event and
these patients usually had surprisingly little
evidence of coronary heart disease.

Ot he r ty p e s  of  chr oni c st r e s s tha t 
pe rs is t e d  f or mo nt hs or  ye ar s can  also 
in cr e a se  ri sk  fo r sud de n de a t h . H a v i ng  le ss 
t h an  t e n ye ars  of  sch oo lin g pr ov e d to be  a
si gn if ica nt  ri sk  f act or  in  a st ud y  of  ov e r 
2 3 0 0  m ale  surv iv or s of  a m y o ca rdi al 
in f a rc t io n.  Su ch  indi v i dua ls  m igh t  hav e  le ss
ac ce ss  to  m e di ca l car e  be c au se  of  low e r
e c on om ic st at u s bu t  it  was  t he ir hi ghe r
le v e ls  of  st re ss  and so cia l is ola t i on th at 
ap pe ar e d to  be  t he  de t e rm i ni ng  fa ct or. 
T h os e  who  w e re  bot h st r e ss e d  and la ck e d
so ci al  su pp or t  w e r e  at  fo ur ti m e s  gre at e r
ri sk .

S t ro ng  so ci al su pp ort  prov id e s 
po w e rf ul ca rd io pro t e ct i v e  be ne f i t s.  Jap ane se 
m e n en joy  a lo w  in cid e n ce  of  coro na ry 
ar t e ry  di se ase  but  ra t e s ris e  whe n the y  ar e 
t r an sp lan t e d t o We st e rn  cu lt ur e s wi t ho ut 
an y  ch ang e  in ot he r ris k  f ac t o rs.  S udd e n 
ca rd ia c de a t hs  in Lao t i an H m on gs  wh o
im m i gr at e  t o t he  U .S .  also  ris e  dra m at ic al ly 
du e  to  ve nt ric ul ar  fi br ill at io n, of t e n  w hi le 
sl e e pi ng.  M o s t  w e re  i n t h e i r t hi rt ie s  w it h
no  h is t o r y o f a he alt h pro bl e m .

De at h By  P re s cr ip t io n A n d " Vo o do o " 
R e po r t s  of  pr e di c t a b le  su d de n  de at h s 

t h at  ar e  no t  due  t o  an y  e x is t i n g  il l n e ss 
a b ou n d  in m a n y  pr i m i t i v e  cul t u r e s.  T h e y 
a r e  of t e n at t r ib u t e d  t o  a he x  or  cu r s e  w h i c h 
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h a s be e n  pl a c e d on  t he  in d iv i d u a l by  a
s h am a n  or so r c e r e r .  In  ot h e r  in s t a n c e s 
t h e y  ar e  se l f - in d u c e d be c a us e  t h e 
u n f o r t u n at e  v i ct i m  be c o m e s  aw a r e  of 
h a v i n g  unk n o w i ng l y  v io l a t e d a st ri c t  t ab o o 
o r  ha s  com m i t t e d  so m e  ot h e r so c i e t a l 
t r an s g r e ss i o n . 

W a lt e r  Can n o n  wa s  f a sc i n a t e d  by  th i s 
p h e n o m e n on  an d  v a l i d at e d  ov e r  3 0  su c h 
d e at h s  by  pr e s cr i p t i on  in  cu l t u r e s  al l  ov e r 
t h e  w o r l d in  a 1 9 4 2  pa p e r  en t i t l e d  " V o od o o 
D e at h " .  Th e s e  va r i e d  f r o m  "b o n e  po i n t i ng " 
d e at h s  in A u s t ra l i a n  ab o r i gi n e s  to  he x e s 
p l ac e d  by  w i t c h do c t or s  in  A f r i c a an d 
C e nt r a l  Am e r i c a;  he  ci t e s  ex a m p l e s  w h e re 
a  pe r s o n 's  st r on g  gu il t  f e e l i n g s  le d  t o
s u dd e n  de a t h .  A  yo u n g  Af r i c a n t r i b e s m a n 
u n k n o w i n gl y  at e  f o r b id d e n  wi l d  he n  an d 
w h e n  la t e r  in f or m e d  of  t h i s un i n t e n d e d 
v i ol a t i o n,  he  wa s  ov e r c o m e  by  f e ar ,  st ar t e d 
t o  sh a k e , an d  di e d  w it h i n  24  ho u rs .  I n  N e w 
Z e al a n d ,  a M a or i  w o m a n  at e  f r u i t  t h a t  sh e 
o n ly  la t e r  le a rn e d  cam e  f r om  a t ab o o e d  si t e 
a n d w a s  fo u n d  de a d  t he  ne x t  m o r n in g . 

T h e  co m m on  de n om i n a t or  in  th e s e 
u n re l a t e d so c i e t i e s  wa s  a st r o n g  be l i e f  in 
t h e  po w e r of  t he  w i t ch  do c t o r ,  sor c e r y , or 
t a bo o s .  Su c h  con v i c t io n s  pe r s i s t  in 
c o nt e m p o ra r y  cul t u r e s.  A n  ar t i c l e  in  t he 
2 0 0 1  Ch r is t m a s  e d i t i on  of  th e  B r it i s h 
M e di c a l  Jo u r n a l re p o r t s  t h e  f ol l o w i ng : 

A  4 5  y e a r - o l d  w o m a n  w a s 
a d m i t t e d  w i t h  a  w e e k ' s  h i s t o r y  o f 
h i g h  f e v e r .  T h o r o u g h  w o r k u p 
r e v e a l e d  n o  a b n o r m a l i t i e s  o t h e r 
t h a n  p e r s i s t e n t  f e v e r .  D u r i n g  a  w a r d 
r o u n d  o n e  d a y  s h e  s a i d  " T h a n k  y o u 
f o r  a l l  y o u  h a v e  d o n e  b u t  I  w i l l  d i e . " 
W h e n  q u e r i e d ,  s h e  e x p l a i n e d  t h a t 
t h e  l a d y  w h o  c a s t  a  s p e l l  o n  h e r  h a d 
g i v e n  h e r  j u s t  t w o  w e e k s  a n d  t h a t 
h e r  t i m e  w o u l d  b e  u p  i n  4 8  h r s .  S h e 
d i e d  o n  s c h e d u l e .  A u t o p s y ,  c u l t u r e s 
a n d  v i r o l o g y  s t u d i e s  w e r e  a l l 
n o r m a l . 

A  5 8  y e a r - o l d  m a n  a d m i t t e d 
f o r  a n  a c u t e  i n f a r c t i o n ,  w a s 
c o n v i n c e d  h e  w o u l d  d i e  s i n c e  h i s 
g r a n d f a t h e r ,  f a t h e r ,  e l d e r  b r o t h e r 
a n d  a u n t  h a d  a l l  d i e d  a t  a g e  5 8 .  H i s 
c o n d i t i o n  w a s  q u i t e  s t a b l e  a n d  h e 
a n d  h i s  f a m i l y  w e r e  r e a s s u r e d  t h a t 
a l l  h e  n e e d e d  w a s  a  g o o d  n i g h t ' s 
s l e e p .  H e  e x p i r e d  s u d d e n l y  s i x 
h o u r s  a f t e r  a d m i s s i o n . 

T h e  sa m e  i s s u e  al s o  co n t a i n e d 
a n o t h e r  p a pe r  e n t i t l e d  " T h e  Ho u n d  of  t h e 
B a sk e r v il le s e f f e c t : na t ur al  e x pe ri m e n t  on 
t h e  in f lu e n ce  of  psy c ho log ic al  st re ss on 
t i m i ng  of  de at h. "  The  obje ct iv e  of  the  st u dy 
w a s to  de t e rm i ne  whether cardiac deaths
are higher on days that are considered
unlucky. In Mandarin, Cantonese and
Japanese, the words "four" and "death" are
pronounced almost identically and the
number 4 is considered to be very unlucky.
Studies show that Japanese and Chinese
Americans request that 4 not appear in their
telephone numbers whenever possible.

A review of death certificates from
1973 to 1998 of over 200,000 Americans of
Chinese and Japanese descent revealed
there were 13 percent more deaths from
heart attacks on the fourth day of the month
than would have been anticipated. This peak
was not followed by any compensatory drop
in death rates, was not seen in white
controls matched for age, sex, marital and
medical status and was not associated with
any change in the victim's diet, alcohol
intake, exercise or drug regimen.

The authors refer to this fourth day
peak as "The Baskerville effect" since in the
Sherlock Holmes novel, the American
Charles Baskerville inherits an estate in
England where there is a local legend about
a huge demon dog roaming the moors
seeking an ancient vengeance against the
Baskerville family. Sure enough, he
subsequently dies from a heart attack
triggered by a frightening encounter with a
hound dog. Sir Arthur Conan Doyle was not
only a magnificent writer but a remarkably
intuitive physician as well.

C a nn o n  be l i e v e d t h a t  su d d e n de a t h
w a s du e  to  t h e  co n t i nu o u s  ou t p o u ri n g  of 
a d re n a l i ne  an d  st i m u la t i o n  of  t h e 
s y m p a t h e t i c  ne rv o u s  sy s t e m  in  re sp o n s e  t o 
c o ns t a n t  st r e s s.  T h i s is  sup p o r t e d  by 
s t ud i e s  sh o w i n g t h a t  b e t a  b l oc k e r s  t h a t 
b l un t  t h e s e  e f f e c t s  ca n  pr e v e n t  su d d e n 
d e at h  in  an i m a l e x p e ri m e n t s.  Ot h e r s  ha v e 
f o un d  t h at  su d de n  de at h  ca n re s u lt  f r o m 
p a ra s y m p at h e t i c st i m ul a t i o n of  t he  v a gu s 
n e rv e ,  w hi c h  pre v e n t s t h e  ve n t r i cl e  f r om 
c o nt r a c t in g .  N e w  co n ne c t i o ns  re c e n t l y 
f o un d  be t w e e n  th e  co rt e x  and  lo w e r  br a in 
c e nt e r s  su g g e s t  t h a t  ot h e r  pa t h w ay s  m a y 
a l so  be  in v o l v e d . 
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S t re s s  A n d C o ro n ar y A rt e r y D is e as e 
A s  e m p h a si z e d  in  pr e v i o u s 

N e w s l e t t e r s ,  t he  cl o se  re l at i o n s hi p  be t w e e n 
e m ot i o n s  an d  t he  he a rt  ha s  be e n 
r e co g n i z e d  si n ce  an t iq u i t y . T h e  an c i e n t 
G r e e k s  and  ot h e r  e a r ly  cu l t u r e s  be l i e v e d 
t h at  t h e  he a r t  ra t h e r t h a n  t h e  bra i n  w as 
t h e  se a t  of  e m ot i o n s  an d  re c e n t  re s e a r ch 
c o nf i r m s  t h a t  co m m u n ic a t i o n be t w e e n  t h e 
h e ar t  an d t h e  br a i n  is  a t w o  w a y  s t re e t  .

We still describe people who are
generous as having a "heart of gold" or
being "good hearted", while "heart of stone"
and "cold hearted" describe opposite
temperaments. Being brave is to be "stout
hearted", and if you are timid, you are "faint
of heart". "Broken hearted" seems to be the
best way to describe our feelings following
some severely stressful event, such as the
loss of a loved one. The heart represents the
essence of life, figuratively and physically. If
you want to "get at the heart" of anything
from an argument to an apple, you go to its
"core", which comes from cor, the Latin word
for heart.

Stress can contribute to coronary
heart disease and specific coronary events in
many different ways. Some of these have
been considered in the previous discussion of
sudden death and the role of sympathetic
and parasympathetic nervous stimulation
and the effects of adrenaline. Others are less
straightforward and involve complex
neurohumoral mechanisms that are still not
clearly defined. Part of the problem is in
defining stress and distinguishing
between acute "fight or flight"
responses and others that are much
more insidious and chronic, such as
depression, frustration and loneliness.

N u m e r o u s  st u d i e s  sh o w  t h a t  pe o p l e 
w h o ar e  ch r o n i ca l l y  de p r e s se d  ha v e  a
h i gh e r  inc i d e n ce  of  he a r t  at t a c k s an d  th a t 
d e pr e s s i on  f o l lo w i n g  a he a rt  at t ac k  is 
a s so c i a t e d  w i t h a si gn i f i c an t l y  hi g h e r 
i n ci d e n c e  of  com p l i c at i o n s  an d  m or t a l i t y 
r a t e s ,  e sp e c i a ll y  in  w o m e n . T h e  ex p l a n at i o n 
f o r t h i s  is  no t  cl e a r.  D e p re s s i o n is 
a s so c i a t e d  w i t h in c r e a s e d  co r t i s ol  le v e l s 
t h at  re d uc e  im m u n e  sy s t e m  re s i s t an c e  t o
m i cr o o r g an i s m s  li k e  c h la m y d i a t h a t  ha v e 
b e e n  im p li c a t e d in  t he  a t he r o s c le r o t i c
p l aq u e  t ha t  ca n ob s t ru c t  cor o n a r y  an d 
c e re b r a l  v e s s e ls . 

Studies also show that depressed
patients have impairment in cardiac
baroreflex mechanisms that control the
autonomic nervous system's ability to
automatically maintain blood pressure within
normal limits. Patients with stable coronary
disease had a 30 percent reduction in
baroreflex sensitivity responses that could
put them at increased risk for a coronary
event. This research also suggests that when
depression coexists with coronary heart
disease, depression is more likely to be the
cause than the result. Stewart Wolf, who
coined the term neurocardiology, showed
that based solely on levels of depression and
social support, he could predict the likelihood
of future cardiac death in heart attack
patients.

Stress contributes to smoking,
hypertension and elevated cholesterol, the
classical risk factors for heart attack but
these are more likely associated rather than
causative factors. Obstructive atherosclerotic
plaque has more of the characteristics of an
inflammatory response and involves LDL
altered by oxidative stress. Emotional as well
as physical stress has been shown to
produce the free radical damage that causes
accelerated atherosclerosis. Another risk
factor that appears to be more significant
than cholesterol is elevated levels of
homocysteine, which cause inflammation by
acting like sandpaper on the inner walls of
arteries. Stress increases homocysteine
levels.

Another stress related influence may
be leptin, a hormone secreted by fat tissue.
When first discovered several years ago,
leptin was hailed as a treatment for obesity
since it depressed appetite and increased
energy expenditure in experimental animals.
Many obese people have high leptin levels
because of leptin resistance so they
manufacture more leptin. Stress hormones
like cortisol increase leptin resistance, which
may explain why stress causes obesity,
especially in postmenopausal females. A
recent study showed that elevated leptin is a
strong predictor of heart disease as well as
obesity. Stress hormones also increase
insulin resistance, another predictor of heart
attacks. Although coronary heart disease
can be due to multiple factors, stress
seems to play a significant role in each.
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A n x i e t y ,  C o r o n a r y  E v e n t s ,  C h i c k e n  V s . 
E g g ,  A l c o h o l ,  A n d  U - S h a p e d  C u r v e s 

A n x i e t y  is  on e  of  t h e  m o s t  co m m o n 
s y n o n y m s  f o r  s t r e s s  an d  st u d i e s  sh o w  t h a t 
p a t i e n t s  w i t h  an x i e t y  di s o r d e r s ,  e s p e c i a l l y 
p h o b i a s  an d  pa n i c  di s o r d e r  ar e  al s o  at 
i n c r e a s e d  ri s k  f o r  st r o k e ,  su d d e n  de a t h 
a n d  he a r t  at t a c k s .  Ch r o n i c  an x i e t y  m a y 
i n c r e a s e  c o r o n a r y  e v e n t s  a n d  d e a t h s  by 
p r o m o t i n g  sm o k i n g ,  hy p e r t e n s i o n  an d 
a t h e r o g e n e s i s  as  w e l l  as  t r i g g e r i n g 
a r r h y t h m i a s ,  p l a q u e  ru p t u r e ,  c o r o n a r y 
v a s o s p a s m  an d  t h r o m b o s i s .  A n x i e t y  is 
a s s o c i a t e d  w i t h  de c r e a s e d  he a r t  ra t e 
v a r i a b i l i t y ,  a  st r o n g  ri s k  f a c t o r  f o r  ca r d i a c 
m o r t a l i t y .  S t u d i e s  of  pa t i e n t s  w i t h  pr e - 
e x i s t i n g  h e a r t  di s e a s e  sh o w  t h a t  i n c r e a s e d 
a n x i e t y  ca n  be  pr e d i c t i v e  of  r e c u r r e n t 
a c u t e  co r o n a r y  e v e n t s .  A s  w i t h  de p r e s s i o n , 
t h e r e  is  o f t e n  t h e  ch i c k e n  v s .  e g g  pr o b l e m 
o f  de t e r m i n i n g  w h i c h  c a m e  f i r s t .  H o w e v e r , 
p r o s p e c t i v e  st u d i e s  of  no r m a l  po p u l a t i o n s 
c o n f i r m  an  as s o c i a t i o n  be t w e e n  an x i e t y 
l e v e l s  as s e s s e d  at  e n l i s t m e n t  an d 
s u b s e q u e n t  co r o n a r y  m o r t a l i t y  ov e r  m a n y 
y e a r s .  Ev e n  w h e n  c o n v e n t i o n a l  ri s k  f a c t o r s 
a r e  co n t r o l l e d  f o r ,  pa t i e n t s  w i t h  an x i e t y 
a r e  up  t o  3  t i m e s  m o r e  li k e l y  t o  s u f f e r  a
f a t a l  ac u t e  m y o c a r d i a l  in f a r c t i o n  an d  5  t o 
6  t i m e s  m o r e  a p t  t o  e x p e r i e n c e  su d d e n 
d e a t h .  Ra t e s  a r e  h i g h e r  f o r  ph o b i c 
p a t i e n t s .  T h e r e  ar e  re p o r t s  of  pa n i c 
d i s o r d e r  p a t i e n t s  w i t h  no  an g i o g r a p h i c 
e v i d e n c e  o f  co r o n a r y  h e a r t  di s e a s e  w h o 
d e v e l o p e d  an g i n a  o r  an  ac u t e  i n f a r c t i o n 
f o l l o w i n g  a pa n i c  at t a c k . 

N o t  h a v i n g  a n  a l c o h o l i c  d r i n k  a 
d a y  i s  a n o t h e r  r i s k  f a c t o r  f o r  c o r o n a r y 
h e a r t  d i s e a s e  t h a t  i l l u s t r a t e s  t h e 
d i f f i c u l t i e s  i n  de c i p h e r i n g  t h e  si g n i f i c a n c e 
o f  st a t i s t i c a l  as s o c i a t i o n s .  S t a t i s t i c a l 
s t u d i e s  t h a t  h a v e  at t e m p t e d  t o  co r r e l a t e 

a l c o h o l  in t a k e  w i t h  he a r t  di s e a s e  an d 
m o r t a l i t y  al l  s h ow  a U -s h a p e d pa t t e r n  w i t h 
t h os e  w h o ha v e  2 - 3  d r i n k s  da i l y  a t  t h e 
b o t t o m  (l o w e s t  ri s k )  c o m p a r e d  t o 
t e e t o t a l e r s  an d  he a v y  dr i n k e r s .  H o w e v e r , 
t h e r e  ar e  nu m e r o u s  co n f o u n d i n g 
v a r i a b l e s :  ag e  at  w h i c h  al c o h o l  in t a k e 
s t a r t s  an d  du r a t i o n ;  e t h n i c i t y ;  ge n d e r ;  an d 
t h e  t y p e  o f  al c o h o l i c  be v e r a g e  be i n g 
c o n s u m e d .  Wh e n  t h e  " F r e n c h  Pa r a d o x ' '  o f 
l o w  he a r t  di s e a s e  ra t e s  de s p i t e  hi g h 
s a t u r a t e d  f a t  di e t  w a s  at t r i b u t e d  t o 
i n c r e a s e d  re d  w i n e  in t a k e ,  w h i t e  w i n e  an d 
r e d  gr a p e  ju i c e  m a n u f a c t u r e r s  w e r e  qu i c k 
t o  cl a i m  t h e  s a m e  be n e f i t s .  B e e r  w a s  s a i d 
t o  co n t a i n  e v e n  m o r e  o f  t h e  an t i o x i d a n t s 
t h a t  p r e s u m a b l y  co n f e r r e d  c a r d i o - 
p r o t e c t i o n .  Re s e a r c h e r s  re c e n t l y  r e p o r t e d 
t h a t  i t  is  t h e  p o l y p h e n o l s  in  re d  gr a p e 
s k i n s  t h a t  in h i b i t  t h e  pr o d u c t i o n  of 
e n d o t h e l i n - 1 .  T h i s  is  a pe p t i d e  t h a t  c a u s e s 
b l o o d  v e s s e l s  t o  c o n s t r i c t  an d  re d u c e 
c o r o n a r y  b l o o d  f l o w .  W h i t e  an d  ro s é  w i n e s 
h a d  no  su c h  e f f e c t . 

T h e  re c e n t l y  di s c o v e r e d  U - s h a p e d 
c u r v e  i s  h a r d l y  ne w  n o r  a r e  t h e 
c a r d i o v a s c u l a r  b e n e f i t s  o f  w i n e . 
P a r a c e l s u s ,  t h e  ph y s i c i a n  w h o  g a v e  u s  t h e 
w o r d  ' a l c o h o l ' ,  no t e d  5  c e n t u r i e s  ag o  t h a t 
" W h e t h e r  w i n e  i s  a  n o u r i s h m e n t , 
m e d i c i n e  o r  p o i s o n ,  i s  a  m a t t e r  o f 
d o s a g e . "  T h e  B i b l e  ad v i s e s  " A  l i t t l e  w i n e 
f o r  t h y  h e a r t ' s  sa k e "  an d  a n  a n o n y m o u s 
p o e m  t e l l s  u s  t h a t  " G o d  in  H i s  g o o d n e s s 
s e n t  t h e  g r a p e s ,  T o  c h e e r  b o t h  g r e a t  an d 
s m a l l ;  L i t t l e  f o o l s  w i l l  d r i n k  t o o  m u c h , 
A n d  g r e a t  f o o l s  n o t  a t  a l l ! "  L o u i s 
P a s t e u r  w r o t e  " W i n e  i s  t h e  m o s t  h e a l t h f u l 
a n d  m o s t  h y g i e n i c  o f  b e v e r a g e s " . 
A l t h o u g h  t h e r e  m a y  be  " n o t h i n g  ne w 
u n d e r  t h e  su n " ,  t h e  a l c o h o l - h e a l t h  d e b a t e 
i s  f a r  f r o m  o v e r  –  so  st a y  t u n e d ! 
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