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

Can Stress Contribute To The Onset And Course Of Multiple Sclerosis?
Multiple sclerosis (MS) is a chronic progressive disease of the nervous system in which the
myelin covering or white protective sheath surrounding nerves is attacked.  This can cause
varying degrees of intermittent disruption of nerve signal transmission, particularly in
pathways that affect vision, sensation and the use of the arms and legs.  Multiple sclerosis
literally means "many scars" but multiple also describes the characteristic remissions and
relapses of symptoms that usually recur over many years.  The disease is referred to as
disseminated sclerosis in Great Britain to indicate that MS lesions are scattered throughout
the body without any persistent pattern.

The type of symptoms as well as their severity vary depending on the location of the lesions
but most often include visual disturbances or uncontrollable eye movement (nystagmus),
slurred and other speech disturbances, loss of balance, poor coordination, tingling sensations,
problems with perception of pain, touch or temperature, loss of bladder or bowel control, and
partial or complete paralysis of other muscles.

Extreme or unusual fatigue is present in 80% of MS patients.  Physical exhaustion occurs after
mild exertion but the cause of mental fatigue is not clear.  It is not related to the degree of
disability since it may persist during remissions or when other symptoms are minimal.
P a ti en t s  o ft en  fe el  fi n e  fo r  th e  f ir s t few  h o u r s  o f th e d ay  bu t th e n  bec o m e p r o gr e s s ive ly  ti r e d

for no apparent reason.  Sleep disturbances are
common in MS and could be a factor since some
patients report feeling much improved after a short
nap.

This is quite different than the chronic fatigue of clinical
depression that occurs in about half of all multiple
sclerosis patients at some time during the course of
their illness.  Other mental or emotional complaints
include laughing or crying despite the absence of any
ap pa r en t r ea s o n  f o r  m i r t h  o r  s ad n e s s  an d t h e r e m a y
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also be unexplained and sustained euphoria.  While multiple sclerosis can cause brain lesions
these do not seem to be related to either the frequency or severity of fatigue or any of the
above paradoxical behaviors.

MS was delineated in 1868 by Dr. Jean-Martin
Charcot, a pathologist at Paris's Salpêtrière
Hospital for indigents and women with mental
disorders.  He was particularly interested in a
malady then called hysteria that was believed to
be caused by a severely stressful event like an
accident but later could became progressive and
persistent. In order to study this he mastered
the new technique of hypnosis, since he viewed
the hypnotic trance as similar to a bout of
hysteria.  He became famous for his
achievements, and, as depicted on the left,
physicians flocked from all over to witness his
results and to study under him.

O n e o f  C h a r c o t ' s  s t u d e n t s  w as  S i gm u n d  F r e u d,  w h o  w a s  s o  i m p r e s s e d  t h a t  h e n a m ed  h i s 
o l de s t  s o n  J ea n - M ar t i n  a f t e r  C h a r c o t .   Th e  v e r y  f i r s t p a t ie n t  Fr e u d  t r e a te d  o n  h i s  r e t u r n  t o 
V i en n a  in  1 8 6 8  w a s  h i s  f o r m er  N a n n y ,  wh o  h ad  m u lt i p l e s c l er o s i s .   Th e  d i s e a s e  w a s  th e n 
c a ll e d  "c r e e pi n g  pa r a l ys i s "  a n d  wa s  c o n s i d er e d  to  b e  a  m e n t a l  di s o r de r  d u e  t o  h y s t er i a . 
T h at  s a m e  y e ar ,  C h a r c o t r e p o r t e d  h i s  fi n d i n g s  o n  a  y o u n g  wo m a n  h e  h ad  b e en  s t u d y i n g f o r 
y e ar s .   I n  a dd i t i o n  t o  s l u r r e d  s pe e c h  a n d  ab n o r m a l  e ye  m o ve m e n ts  s h e h a d  a  p e c u l i a r 
t r em o r  o f  h e r  h a n ds  t h at  b e c a m e  wo r s e  w h e n ev e r  s h e  a tt e m p te d  t o  t o u c h  o r  p i c k  u p  a n 
o b je c t .   O n  au t o p s y ,  h e f o u n d  w h at  h e  c a l l ed  " l a  s c l é r o s e  en  p l aq u e s "  ( m u l t ip l e  s c l e r o s i s ) 
a f fe c t i n g  t h e o p t ic  n e r v e s ,  c e r e be l l u m ,  b r ai n  s te m  a n d  s p in a l  c o r d  an d  n o t e d  th a t  th e s e 
l o c a t i o n s  c o r r e s p o n d e d  w i t h  h e r  c l i n i c a l  s ig n s  an d  s ym p t o m s .   Fo r  y ea r s ,  i n c l u d i n g  w h e n  I 
w e n t  t o  m e d i c a l  s c h o o l , t h e  d i a g n o s t i c  c r i te r i a  f o r  m u l t i pl e  s c l e r o s i s  w er e  " C h a r c o t ' s  tr i a d ": 
s l u r r e d  s p e e c h ,  n ys t a g m u s  a n d  i n te n t i o n  t r em o r .   W e  n o w  r ec o g n iz e  t h a t  M S p a t ie n t s  m a y 
e x h i b i t  n o n e  o f  t h e s e  s y m p t o m s  a n d  t h at  t h ey  c a n  b e  fo u n d  i n  o th e r  c o n d i ti o n s .  C h ar c o t 
a l s o  d e s c r i b ed  a m yo t r o ph i c  la t e r al  s c le r o s is  ( A LS ) ,  a p r o gr e s s iv e  d eg e n e r a t i v e n e u r o l o g ic 
d i s o r d e r  t h a t i s  fa t a l  d u e  to  r e s p i r a to r y  fa i l u r e .   It  i s  c a l l ed  L o u  G e h r i g ' s  d i s e as e  i n  t h e  U . S . 
b u t i s  s t i l l  r e f e r r e d  to  a s  C h a r c o t  d is e a s e i n  E u r o p e.   W h i l e  a p r o gr e s s iv e  d o w n h i ll  c o u r s e 
c a n  b e  s e e n  in  m u lt i p l e s c l er o s i s  i t  is  u s u a l l y  c h a r ac t e r iz e d  by  p e r i o d s  o f  r em i s s io n s  an d 
e x ac e r b at i o n  t h a t  f r e q u e n t l y d o  n o t  r es u l t  i n  s ev e r e  d i s a bi l i t y. 

W h at  c a u s e s  m u l t i pl e  s c l e r o s i s  i s  n o t  c l e a r  b u t  m o s t  a u t h o r i t i es  b e li e v e  t h a t  i t  i s  a n 
a u to i m m u n e  d is o r d er  i n  w h i c h  i m m u n e  s ys t e m  c o m p o n e n t s  a t t ac k  n er v o u s  s y s te m 
s t r u c t u r e s  a s  i f  th e y  we r e  s o m e  fo r e i gn  i n va d e r  o r  i n f e c t io n .   C e r t ai n  v ir u s e s  a r e  k n o w n  t o 
p r o d u c e  n e r v e i n f la m m a ti o n  an d  d am a g e  t h e  pr o t e c t i v e  m y e l in  s h ea t h  an d  m o r e  t h a n  a 
d o ze n ,  in c l u di n g  m e a s l es ,  h er p e s , E p s te i n - Ba r r  an d  c an i n e  d i s t em p e r  v i r u s e s  h av e  b ee n 
i n ve s t i ga t e d  b u t  n o  d e fi n i t iv e  l in k  h as  b e en  d e m o n s t r a t e d .  MS  f l a r e- u p s  f r e q u e n t l y r e c u r 
i n  a s y m pt o m a ti c  p at i e n ts  o r  s y m p to m s  wo r s e n  a f t er  v a r i o u s  v i r a l i n f ec t i o n s ,  p r e s u m ab l y 
d u e t o  s t i m u la t i o n  o f  th e  i m m u n e  s y s t em .   He p a t it i s  B a n d  i n f l u e n z a  v a c c in e s  th a t  ac t i v at e 
i m m u n e  r e s p o n s e s  h a v e  al s o  be e n  im p l i c a t e d  a n d  s e v e r al  y e ar s  a go ,  h ep a t i ti s  B 
v a c c i n a ti o n  wa s  t em p o r ar i l y  h a l t ed  i n  F r a n c e  b e c a u s e  i t  a pp e a r ed  t o  b e  a s s o c i at e d  wi t h  an 
o u tb r e a k o f  MS .   Re s e a r c h e r s  s u g ge s t e d t h a t t h i s  c o u ld  h a ve  b e en  d u e t o  al u m i n u m 
c o m p o u n ds  i n  t h e  va c c i n e  t h at  h a ve  b e en  s h o w n  t o  t r i gg e r  o r  i n te n s i fy  i m m u n e  s y s t e m 
r e s p o n s es .   Al t h o u g h  s u b s e q u e n t  s t u d i es  d o n e  b y  v a c c in e  m an u f a c t u r e r s  f a il e d  to  f i n d  a n y
s u c h  p r o b l e m s ,  a  r e c e n t r e p o r t  b y H a r va r d  r e s e a r c h e r s  c o n fi r m e d t h a t p e o pl e  v ac c i n at e d 
a g ai n s t  h e p a ti t i s  B  h a d t r i pl e  t h e  r i s k  o f  d e v e lo p i n g m u l ti p l e  s c l e r o s i s  o v e r  t h e  fo l l o wi n g 
t h r e e  y ea r s .  ( N e u r o l o gy  2 0 0 4 ; 6 3 : 8 3 8 - 4 2 ) 
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Mu lt ipl e s c l er o s i s  is  m o s t o f ten  d iag n o s ed  b etw ee n  t h e  ag es  o f  2 0  a n d  4 0  a n d it s  o n s et is 
r a r e  in  c h il dr en  o r  pe o p le o v er  5 5 .  Wo m en  a r e af fec te d 5 0 %  m o r e  fr eq u en tl y t h a n  m en  ar e
an d it is  m o r e  c o m m o n  in  C a u c as i an s , pa r ti c u lar ly  th o s e o f N o r th er n  E u r o pe an  an c es tr y.
Th e in c id en c e o f MS  in c r eas es  pr o g r es s i vel y as  yo u  m o v e a wa y f r o m  t h e  E q u a to r  a n d s o m e
s t u d ies  h ave  f o u n d it to  be  a s  m u c h  a s  fiv e tim es  gr ea ter  i n  N o r th  Am er i c a  an d E u r o p e
c o m p ar e d to  th e t r o pic s .  I n  A u s t r a lia , th e  i n c i de n c e  i s  a ls o  f iv e t im es  h i gh e r  in  te m pe r a te
Ta s m an i a th a n  in  s u btr o p ic a l Q u e en s la n d  al th o u g h  th e  e th n ic  ba c k gr o u n d i s  s im il ar .  ( BM J
Ja n .  2 0 0 5  3 3 0 : 1 2 0 )   Ho we ve r , it  is  n o t s e en  in  E s ki m o s , Gyp s i es  an d B an tu s , an d  i ts  ve r y
lo w in c id en c e in  n a tiv e I n d ia n s  in  N o r t h  a n d  So u t h  A m e r ic a,  Ja pa n es e an d  o th e r  As i an s 
s u gg es t s  th a t th a t th e r e  m a y be ge n et ic  in fl u en c e s .

R e s e ar c h e r s  ve r y r e c en tl y r ep o r t ed  th at  m o n t h  o f bir th  fo r  peo pl e i n  th e  N o r t h e r n 
He m i s ph er e m ay  be  a  fa c t o r .  ( BM J,  D e c .  2 0 0 4  1 0 : 1 1 3 6 , Jan . 2 0 0 5 )   An  a n a lys is  o f  o ver 
4 2 ,0 0 0  pa tie n t s  f r o m  C an ada , th e  U K, Sw ede n  an d  D en m ar k s h o wed  a  1 3 % in c r e as e  i n  r is k
o f  m u lt ip le s c ler o s is  fo r  t h o s e bo r n  in  Ma y c o m pa r ed  w ith  N o ve m b er  an d a  1 9 % de c r e as ed
r i s k  fo r  th o s e  bo r n  in  N o ve m b er  c o m pa r e d w it h  M ay .  Th e e ff ec t  w as  m o s t ev ide n t  in 
Sc o t lan d,  wh er e M S pr e va len c e  is  t h e h i gh e s t .  St u di es  h a ve  s h o w n  t h a t l o w  vi ta m in  D  le ve ls 
du r i n g pr egn an c y c o u ld  a ffe c t  br ai n  d ev elo pm en t  a n d vi tam in  D  de fic ie n c y  d u r i n g  th e fir s t 
an d s ec o n d t r i m es te r  w o u ld be  m o s t  ap t to  o c c u r  d u r i n g  wi n t er  m o n th s  bec au s e o f  le s s 
ex po s u r e to  s u n li gh t p r i o r  to  de li ver y in  Ma y.  I t h as  al s o  be en  n o te d t h a t t h e  pr o g r es s i ve
in c r eas ed  in c i den c e  o f  m u lt ip le s c ler o s is  s i n c e  i t w as  fi r s t d es c r i be d c o r r el at es  c l o s e ly  wi th 
th e in c r e as e d u s e  o f c h e m ic al s  i n  in d u s tr y  a n d ag r ic u l tu r e h er e an d  i n  E u r o pe  a n d th is  al s o 
h o ld s  t r u e f o r  o t h e r  a u t o im m u n e di s o r de r s . 

Un li ke AL S, in  wh ic h  1 0 %  o f  p ati en ts  h a ve a c le ar  fa m i ly h i s to r y  an d/ o r  ev ide n c e o f a
ge n e tic  d efe c t , m u l tip le  s c le r o s is  is  n o t be lie ve d t o  be h e r ed it ar y  a n d it s  o c c u r r en c e in 
s u c c es s iv e g en er a ti o n s  i s  v er y r ar e.  Ho we ve r , s o m e pa tie n t s  a r e  th o u gh t  t o  h av e a  g en e ti c 
pr ed is p o s iti o n  th at  c o u l d b e r ac e r el at ed.   In  o n e s tu dy o f  h o s p ita li zed  p ati en ts ,  b lo o d
r e la tiv es  h a d a m u c h  h ig h er  i n c i de n c e  o f o th er  de gen er ati ve  n e r v o u s  a n d m e n ta l dis ea s es 
c o m p ar e d to  r e lat iv es  o f  a c o n tr o l  gr o u p a dm itt ed  fo r  fr a c t u r e s .   As  a r es u lt , it h a s  b ee n 
s u gg es t ed  th at  pe r h aps  M S i s  s im pl y o n e  m a n i fes ta tio n  o f s o m e fa m il ia l n eu r o p at h ic 
di s o r de r  th a t is  ex pr e s s ed in  di ff er e n t  wa ys  de pe n di n g  o n  w h ic h  gen es  ar e in v o l ved .

Ma n y  pa ti en t s  lin k th e  o n s e t o f s y m pt o m s  t o  s o m e s tr es s fu l o r  tr au m at ic  ev en t  a n d ar e
c o n v in c ed  th at  s t r e s s  wo r s e n e d t h e ir  s y m pt o m s  o r  was  r es p o n s ib le  fo r  th e ir  r e c u r r e n c e
wh en  th ey  we r e  in  r em i s s io n .  In  h is  in iti al  1 8 6 8  de s c r ip ti o n ,  C h ar c o t n o t ed th at em o ti o n al
s t r e s s ,  a dve r s e s o c ial  c ir c u m s ta n c es  an d p ar tic u l ar l y per s i s te n t  gr ie f s ee m ed  t o  p r e c ip it ate 
th e dis ea s e.   Ho w ev er ,  a  2 2  y ear - o ld E n gli s h m an  n am e d Au g u s tu s  D ' E s te  m a y h av e bee n 
th e fir s t  to  n o te  t h is  r ela ti o n s h i p.  O n  D ec em b er  1 3 , 1 8 2 2 ,  h e  e xpe r i en c ed  th e s u d de n  o n s et
o f  a  s e ve r e di s tu r b an c e in  vi s io n  s h o r t ly af ter  a tte n d in g  t h e u n exp ec ted  f u n e r a l o f a c lo s e
r e la tiv e an d  f r ie n d .  As  h e  w r o t e in  h i s  d ia r y,  " I  w as  o b li ged  t o  h av e m y let te r s  r e ad to  m e ,
an d th e ir  an s w er s  w r it te n  f o r  m e , as  m y  ey es  we r e  s o  a tta c k ed,  t h at  w h en  f ixe d o n  m i n u t e
o b je c ts , in d is tin c t n es s  o f vi s io n  was  t h e c o n s e qu en c e.   So o n  a ft er ,  t h ey  c o m p le tel y
r e c o ver ed  th ei r  s tr en g th  an d dis ti n c t n e s s  o f  vi s i o n . "  Al th o u g h  h e r e m ai n e d a s y m pt o m ati c 
fo r  s o m e tim e,  s u bs equ en t d ia r y en tr i es  le av e l it tle  d o u b t th a t th i s  was  t h e o n s et  o f m u l tip le 
s c le r o s is , s in c e it  la te r  p r o gr e s s ed to  in c l u de  t h is  a n d o t h er  t ypi c a l n eu r o l o g ic a l c o m pl ain ts .
An o t h er  r ec e n t  ar ti c le  r epo r t ed th at th e r is k o f a r ec u r r en c e o f  th e dis ea s e do u bl ed  in  t h e
fo u r  we ek s  f o l lo w in g s tr es s fu l e ve n ts  s u c h  a s  t h e  de at h  o f a f am ily  m em b er , c lo s e fr ien d o r 
ev en  a pe t.  ( Jo u r n al  o f N eu r o l o g y  N eu r o s u r ger y  an d  P s y c h i atr y   2 0 0 4 ;  7 5 : 6 0 ) 

Th e r o l e o f s t r es s  in  MS  h a s  bee n  c o n tr o ve r s ial  s in c e it is  la r g ely  b as e d o n  an ec d o t al r e po r ts .
I n  o n e s t u dy , 1 0 0  m u lt ip le s c ler o s is  pa tie n t s  a n d  7 3  c o n t r o ls  wi th  o t h er  n eu r o l o gi c a l a n d 
n o n - n eu r o lo g ic al di agn o s es  we r e as ked  t o  r at e t h e  de gr ee o f  s t r e s s  th ey h a d e xp er i en c ed  i n 
th e two  y ear s  pr i o r  to  t h e o n s et  o f s ym pto m s .  Fo u r  o u t o f fiv e MS pa tie n t s  r ep o r t ed  h i gh 
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d e gr e e s  o f  s tr e s s  d u r i n g  t h is  p e r i o d  c o m p a r e d  t o  o n l y h a l f o f  th e  c o n t r o l g r o u p .   In  a 
s u bs e q u en t  s tu d y ,  n o  d if f e r en c e  wa s  f o u n d  in  l i fe  c h an g e  ev e n t  s t r e s s  s c o r e s  in  t h e m o n th 
p r io r  t o  a  r el a p s e o f  MS  c o m p a r e d t o  ba s e l in e  v al u e s  o r  o th e r  fo u r - we e k  pe r i o ds . 
H o we v e r , w h e n  t h e s e  p a ti e n t s  w e r e i n t er v i e we d  t wo  y e ar s  l at e r ,  6 0 %  be l i e ve d  t h a t  s tr e s s 
h a d a d v er s e l y a f f ec t e d  t h e i r  c o n di t i o n  a n d  a l m o s t  h a lf  f e lt  t h at  i t  h a d  be e n  r e s p o n s i b l e f o r 
a  r e l a p s e .   An o t h er  p a pe r  o n  t h e  r e l a ps i n g - r e m i tt i n g  f o r m  o f  t h e  d i s e a s e  s h o w ed  t h at 
p a ti e n t s  r e p o r t i n g m o r e s t r es s  w er e  a t g r e at e r  r i s k  fo r  a n  a t t ac k . 

C r it i c s  p o i n t o u t  t h a t  p a t i en t s  wh o  s u f f e r  a  r e la p s e  a r e  m o r e  li k e l y t o  s e e k  an  e x pl a n a ti o n 
a n d h e n c e  r e po r t  s t r e s s f u l  ev e n t s  d u r in g  t h e  p r ec e d i n g  w e ek s .   Th i s  i s  q u i t e  c o m m o n  i n 
o t h e r  c o n d i t io n s  li k e  c a n c e r  a n d  h e a r t a t t ac k s  in  w h ic h  p at i e n ts  f r eq u e n tl y  a tt r i b u t e  t h e i r 
i l ln e s s  t o  p s y c h o lo g i c al  f a c t o r s .  As  p r e v io u s l y e m p h a s i z ed ,  a s s o c i at i o n  d o e s  n o t  m e a n 
c a u s a t i o n ,  a s  i s  ev i d e n t  f r o m  t h e s e v er a l  h u n d r ed  r i s k  f a c t o r s  f o r  h e a r t  a t t a c k s .   So m e 
s u gg e s t  t h a t  s o - c al l e d  " p s y c h o l o gi c a l  s t r e s s "  a n d  n e u r o l o gi c a l  r e l a ps e  m ay  e v en  b e 
" d if f e r en t  t em p o r al l y  di s s e m i n a t ed  m a n i f e s ta t i o n s  o f  t h e  s a m e  di s e a s e  p r o c e s s ."  ( B M J
2 0 0 4 ; 3 2 8 :  2 8 7 )   O t h e r s  c l ai m  t h a t  a lt h o u gh  r e po r t s  o f  t h e  s i gn i f i c a n t  r o l e  o f  s t r e s s  in 
w o r s e n i n g  m u lt i p l e s c l er o s i s  a b o u n d  t h e r e  ar e  a ls o  i n s t a n c e s  w h e r e  s t r e s s  s e e m s  t o  h a v e 
h a d a  b en e f i c i a l  ef f e c t.   I n  a d d it i o n , f e w  a r t i c l e s  o f f e r  a  p l au s i b le  r a ti o n a le  o r  m e c h an i s m  o f 
a c ti o n  to  e x pl a i n  t h e s e p u r po r t e d r e l at i o n s h i p s  o t h e r  t h a n  t o  c i t e  ef f e c ts  o n  t h e  im m u n e
s y s t e m .   Th e  p r o b le m  h er e  i s  t h a t i m m u n e  s ys t e m  f u n c ti o n  c a n  b e m e a s u r e d  i n  m an y 
d i ff e r e n t  w a ys  a n d t h a t t h e  s a m e  s t r e s s o r  c a n  c au s e  an  i n c r e a s e i n  s o m e  c o m p o n e n t s , a 
d e c r e a s e i n  o t h e r s ,  o r  h a v e  l i t t le  e f fe c t  ei t h e r  w a y .  St r e s s  c a n  b e a s s es s e d  u s i n g v a r io u s 
t e c h n i q u e s  r an g i n g f r o m  d a i ly  h a s s l e s  t o  a n t e c e de n t  li f e  c h a n g e e v e n t s  b u t  i t  i s  d o u b t f u l 
t h at  a  br o k e n  s h o e l a c e o r  ge t t i n g  s t u c k  i n  a  t r a f f i c  j a m  o n  t h e  w a y t o  an  i m po r t a n t 
a p po i n t m e n t  h a s  t h e  s a m e  e f fe c t  o n  t h e i m m u n e  s ys t e m  a s  t h e  d e at h  o f a  s po u s e  o r  l o v e d 
o n e.   Fin a l l y,  a l th o u g h  t h e  s t r e s s  o f  b e r e av e m e n t  h a s  b e e n  d e m o n s t r at e d  to  l o we r  i m m u n e 
s y s t e m  de f e n s e s  a n d  c a n c e r  pa t i e n t s  h av e  b ee n  s h o w n  to  h a ve  r e du c e d  i m m u n e  s y s t e m 
d e fe n s e , t h i s  h a r dl y  p r o v e s  t h a t  s t r e s s  c a u s e s  c a n c e r .   I t i s  th e r e fo r e  n o t  s u r p r i s i n g  th a t 
s o m e  s t u d i e s  h a v e  f a i l ed  t o  f i n d  a n y  c o n s i s t e n t  r e l a ti o n s h i p  b et w e e n  s t r es s  a n d  r e c u r r e n c e 
o r  w o r s en i n g  o f  s ym p t o m s  i n  M S  p at i e n ts . 

I n  a n  a tt e m p t t o  m a k e  s o m e  s e n s e  o u t  o f  a l l t h i s ,  r e s e a r c h e r s  r e c e n tl y  r ep o r t ed  o n  a 
r e vi e w  o f  a l l p a p er s  p u b l i s h e d  i n  p e e r  r e v ie w e d  j o u r n a l s  fr o m  1 9 6 5  to  F e br u a r y 2 0 0 3 
c o n t a i n in g  t h e  t e r m s  " s t r e s s " ,  " tr a u m a"  a n d " m u lt i p l e s c l er o s i s " .   Of  t h e 2 0  s t u d i es 
i d en t i f ie d ,  1 4  s a ti s f i ed  t h e s t r ic t  c r i t e r ia  r e qu i r e d t o  ex c l u de  p o s s i b l e c o n fo u n d in g 
i n fl u e n c e s .   A m e ta - a n al y s i s  o f  th e s e  p i v o ta l  s tu d i e s  l e d  t o  t h e  c o n c l u s io n  t h a t  t h e r e  wa s  a 
c o n s i s t en t  a s s o c i at i o n  b e t w ee n  s tr e s s fu l  l if e  e ve n t s  a n d  s u b s e qu e n t  e x a c er b a t io n  o r 
w o r s e n i n g  o f  m u l t ip l e  s c l e r o s i s .  H o w e ve r  t h e  d a ta  d i d n o t  a l l o w t h e  l i n k in g  o f s p e c i f i c 
s t r e s s o r s  t o  t h e s e s e t ba c k s .  I t  w a s  em p h a s i z e d  t h a t  t h e s e f i n di n g s  s h o u ld  n o t b e 
i n te r p r et e d  as  i m pl y i n g t h a t M S  pa t i e n t s  a r e  r e s p o n s ib l e  fo r  a n y  d e te r i o r a t i o n  i n  th e i r 
s t at u s ,  w h i c h  i s  n o t  u n c o m m o n  i n  c a n c er .   No t h i n g  c o u l d  b e w o r s e  f o r  s o m eo n e  s u f f e r i n g 
f r o m  a  s e r i o u s  d i s e a s e  t h a n  t o  b e a d d it i o n al l y  bu r d e n e d  w it h  t h e  g u il t  t h a t  f ai l u r e t o 
i m pr o v e  o r  a  d o w n h i l l  c o u r s e i s  du e  t o  s o m e w e a kn e s s  i n  t h e i r  c h a r a c t e r ,  s u c h  a s  a n 
i n ab i l i ty  t o  c o p e  w i t h  s t r e s s .   Th e  a u t h o r s  e x p r e s s e d t h e  h o p e  t h a t  i n v e s t i g a ti o n  o f  t h e
p s yc h o l o g i c a l,  n e u r o e n do c r i n e ,  a n d  i m m u n e  m e d i a to r s  o f  s t r e s s f u l  l i fe  e v en t s  o n 
e x ac e r b at i o n s  m i g h t  l e ad  t o  n e w  be h a v io r a l  a n d  ph a r m ac o l o gi c a l  s t r a te g i e s  t h a t c o u ld 
p r o v i d e  m o r e  p r e c is e  a n d  u s ef u l  in f o r m a t i o n  o n  th e  m ec h a n is m s  th a t  m e d i a te  t h ei r  e ff e c t s . 
( B M J 2 0 0 4 ; 3 2 8 : 7 3 1 - 7 3 6 )   Th i s  r e f e r e n c e  i s  a  r i c h  s o u r c e  o f  c i t a ti o n s , o n e  o f  t h e  m o s t 
i m pr e s s iv e  b ei n g  a p r i o r  p u bl i c a ti o n  o f  t h e s e n io r  a u t h o r .  Us in g  s o p h i s ti c a t ed  i m ag i n g 
t e c h n i q u e s ,  h e  a n d c o w o r k e r s  h a d  s h o w n  a  c le a r  c o r r e la t i o n  b e t we e n  th e  d ev e l o pm e n t  o f 
n e w M S  br a i n  l e s i o n s  a n d  i n c r e a s ed  s t r e s s  le v e l s  a s  as s e s s e d  b y b o t h  m a j o r  l i fe  c h an g e 
e v en t s  an d  d ai l y  h a s s l e s c o r e s .   Th i s  w a s  a c a r ef u l  pr o s p ec t i v e s t u dy  t h at  o b vi a t e d a n y 
p o s s i b l e e r r o r s  t h a t  m ig h t  be  d u e t o  r e c a l l b i a s .  ( N e u r o l o gy  2 0 0 0 ; 5 5 :  5 5 - 6 1 ) 
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A s  n o t e d,  m u lt i p l e s c l er o s i s  i s  be l i e ve d  t o  b e  an  a u to i m m u n e  d is o r d er  i n  w h i c h  t h e  i m m u n e 
s y s t em  at tac ks  n o r m al n e r vo u s  ti s s u es  a s  i f th e y wer e fo r ei gn .   A s im ila r  dis ea s e kn o wn  a s 
ex pe r im en tal  a u to im m u n e en c ep h al o m yel it is  ( E AE )  t h at  i s  a ls o  c h a r ac te r iz ed  by  r ela ps es 
an d r em is s io n s  r e m i n is c e n t o f  MS  c an  be  in du c ed  b y i n j ec t in g a n i m al s  wit h  s pi n a l c o r d t is s u e 
fr o m  o t h e r  s pe c ie s .   Th e  r e s u lta n t  le s i o n s  s h o w  l ar g e am o u n ts  o f  im m u n e s y s te m  T- h el per 
wh it e c el ls  li ke th o s e  s een  i n  h u m an s  a n d th e d is eas e wil l n o t  o c c u r  if th es e  T -  l ym ph o c y tes 
ar e abs en t d u e  to  r em o va l o r  ir r ad iat io n  o f th e  t h ym u s .  Th is  an im a l m o d el  h a s  m ad e it
po s s ibl e to  s t u dy  t h e ef fec ts  o f  a gen ts  th at  af fe c t th e i m m u n e  s ys t em , i n c lu d in g i n t er f er o n s ,
c o r t is o n e  an d r el at ed s t er o id s  a s  wel l as  c h em o th er a py  dr u g s  u s e d t o  tr e at  c a n c er .   So m e o f
th es e a r e  n o w app r o ved  f o r  tr eat in g m u l tip le  s c le r o s is .  St u di es  o f  t h e ef fec ts  o f  s tr e s s  o n 
E A E  h av e bee n  in c o n c lu s i ve bu t i t wo u ld  o b vi o u s ly  be  d iff ic u lt  t o  r ep r o d u c e m u c h  l es s 
m e as u r e  t h e s t r es s  o f de pr e s s io n  i n  e xp er i m e n ta l an i m a ls .   Tys ab r i,  a  m o n o c lo n a l a n t ibo dy 
th at  is  a dm i n i s te r e d i n t r av en o u s ly  o n c e  a m o n th  r ec e iv ed ac c el er ate d FD A  a ppr o v al th r ee 
m o n t h s  ag o  b ec au s e o f th e c o n s is te n t an d s ig n if ic an t  i m pr o v em e n t  s e en  in  p ati en ts  af ter 
o n e yea r .   Mo r e i n f o r m at io n  m ay be  ga in ed by  s t u d yin g th e  e ffe c t s  o f s tr es s  o n  th e  r es p o n s e
to  t h is  o r  o th er  n e w t r e atm en ts  th at h a ve fa ir l y pr e di c ta bl e r es u lt s .   Th e  ju r y  is  s til l o u t , bu t 
ba s e d o n  r es u l ts  in  r h eu m at o i d a r t h r i ti s , lu pu s  a n d o t h er  a u to im m u n e dis o r der s ,  it  s eem s 
li ke ly th at c e r ta in  ty pe s  o f em o ti o n a l dis tr es s  w ill  b e s h o wn  to  pl ay  a r o le in  th e o n s et  an d
c o u r s e o f  m u lt ipl e s c l er o s i s .   D is c o v er in g  h o w th es e  e ffe c t s  a r e  m e di ate d m ay  l ead  t o 
ad va n c e s  in  bo th  o u r  u n d er s ta n di n g  an d tr e at m en t o f th is  u n pr e di c ta bl e a n d  di s t u r b in g
di s e as e .

St r e ss,  S k in ,  C er v i c al  A nd  B r eas t C an c e r s
Ac c o r di n g  to  J o h n s  Ho p ki n s  r e s ea r c h er s ,  c h r o n ic  s tr e s s  c a n  s pe ed  u p  t h e o n s et  o f s ki n 
c a n c er .   Th e y exp o s ed m i c e to  la r g e a m o u n t s  o f UV  li gh t a n d  th e s c e n t  o f  f o x u r in e , a
po we r fu l s tr es s o r  f o r  r o den ts . T h e  s t r e s s f u l  ex po s u r e beg an  1 4  d ays  b efo r e  ir r a dia ti o n  an d
c o n t in u ed  th r e e t im es  a wee k fo r  t h e du r at io n  o f th e  s tu d y.   Th e  fi r s t s ki n  c an c er s  app ea r ed 
in  e igh t wee ks  an d aft er  2 1  w eek s ,  1 4  o f t h e  4 0  s tr e s s ed m i c e h a d a t lea s t  o n e tu m o r .  No n - 
s t r e s s e d c o n tr o ls  e xpo s e d o n l y t o  UV li gh t  a n d h o u s e d in  an o th er  r o o m  di d n o t  b egi n  to 
de ve lo p  t u m o r s  u n ti l 1 3  wee ks .  At  th e en d  o f t h e  s t u d y, 3 5 % o f th e  s tr e s s ed m i c e h a d a t
le as t o n e  tu m o r  c o m par ed  to  o n ly  7  % o f  c o n t r o l s .   Mo s t t u m o r s  i n  b o t h  g r o u ps  w er e 
s q u a m o u s  c el l c ar c i n o m as  wh ic h , u n lik e bas al  c e ll  c a n c er s , c an  s pr e ad  to  o th e r  par ts  o f  t h e
bo dy .  Th e s tu dy di r ec to r  n o t ed th at if  th es e r es u lt s  wer e ext r a po l at ed to  th e pr o bl em  o f 
s u n - in d u c ed s k in  c a n c e r s  in  h u m a n s  th at  "s tr es s - r edu c i n g te c h n iq u es  c o u l d h el p to 
am el io r at e t h e  de ve lo p m e n t o f  th es e t u m o r s ."   Fai r - s ki n n e d peo pl e e xp o s e d to  la r ge 
am o u n ts  o f U V lig h t  an d pat ie n ts  p r ev io u s l y dia gn o s e d wit h  s qu am o u s  c ell  s kin  c an c er ,
ge n e tic  d is e as es  o r  o r ga n  t r a n s p la n ts  t h at  p r ed is po s e th e m  to  c a n c e r  ar e  c o n s id er e d to  be  at 
h i gh - r i s k  an d m ig h t  be n e fit  t h e m o s t fr o m  s t r es s  r ed u c tio n  tr a in in g .  Ch r o n ic  s tr e s s  is  k n o w n 
to  s u pp r e s s  im m u n e s ys te m  d ef en s es  th at  r e c o gn i ze  fo r e ign  o r  a bn o r m al  c e ll s  a n d  ta r g et
th em  fo r  des tr u c t io n .  Ho we ve r , ac u te  e pis o d ic  s t r es s  c an  i n c r ea s e im m u n e s ys te m 
r e s i s ta n c e a n d  pl an s  a r e  u n de r  w ay  to  i n ve s t iga te  th e m ec h a n is m s  th at  pr o v ide  t h is 
po te n ti al  pr o t ec t io n . ( Jo u r n al  o f t h e  Am er ic a n  Ac a de m y  o f  D e r m ato lo gy ,  D ec e m b er  2 0 0 4 ) 

Th e abi li ty o f  ps yc h o s o c ial  s tr e s s  to  i n c r ea s e r i s k o f  c e r v ic a l c an c e r  w as  c o n f ir m ed  in  a  s t u d y
o f  a lm o s t  3 0 0  lo w - i n c o m e  wo m e n  r ec eiv in g f am ily  p lan n i n g s e r vi c e s  a t h ea lt h  d ep ar t m e n t
c l in ic s .  Di vo r c e , in f id eli ty , a n  in c r e as e  i n  t h e  n u m b er  o f  ar gu m en ts , a n d  ps yc h o l o g ic a l an d 
ph ys ic a l par tn er  vi o le n c e w er e e s p ec i al ly li kel y to  be  as s o c ia te d w it h  a n  in c r e as e  i n 
pr ec an c er o u s  l es i o n s . ( P s y c h o s o m ati c  Med ic in e  2 0 0 3  6 5 : 6 4 4 - 6 5 1 )   Str e s s  wa s  als o 
as s o c ia te d w it h  i n c r ea s e d r is k o f th e  m o s t  c o m m o n  ty pe  o f  u ter in e c an c er  i n  m o n key s  liv in g
in  g r o u ps  wi th  an  e s ta bl is h ed  s o c i al h i er a r c h y.   It h a s  p r e vio u s ly be en  s h o wn  t h at 
s u bo r di n a te m o n ke ys  ex h i bit  v ar i o u s  i n d ic a to r s  o f  in c r eas ed  s t r e s s  s u c h  as  el ev ate d h ea r t 
r a te , h ig h er  l eve ls  o f  c o r t is o l an d i n c r ea s e d c ar dio va s c u la r  d is eas e.   R es ear c h er s  c o m p ar ed
br ea s t an d u te r in e en d o m etr ia l t is s u e  f r o m  d o m i n a n t an d s u b o r d in ate  p o s t m e n o p au s al 
m o n k eys  n o ti n g  th e typ e o f c e lls  p r es en t, th e p er c en ta ge o f  di vi din g c el ls  an d th e  n u m b er  o f 



February 2005                  The Newsletter of THE AMERICAN INSTITUTE OF STRESS                   Page 6

e s tr o g e n  a n d  p r o g es t e r o n e  r ec e p t o r s .   C h a n ge s  i n  t h e s e  p a r a m e t er s ,  th a t  ar e  p r e d i c ti v e  o f 
a  pr e d i s p o s i ti o n  to  c a n c e r ,  i n d i c a t e d  g r e a te r  r is k  o f u t e r i n e  en d o m et r i a l c a n c e r  b u t  n o t
b r ea s t  c a n c e r  i n  th e  s u b o r d in a t e  g r o u p.  I t  s h o u ld  b e  n o t e d t h a t o n l y i n c r e a s e d r i s k r a t h e r 
t h an  a n  a c t u al  i n c r e a s e i n  u t e r i n e  c a n c e r  wa s  f o u n d .  ( M e n o p a u s e  2 0 0 4  J u l- A u g ; 4 : 3 8 9 - 9 9 ) 

T h er e  a r e  c o n f l i c ti n g  r e p o r ts  a b o u t  t h e  r o le  o f  s t r e s s  i n  t h e  de v e l o p m e n t a n d  p r o g r e s s i o n 
o f  b r e a s t  c a n c e r ,  p o s s ib l y  be c a u s e  o f  u n k n o w n  g en e t i c  o r  o t h e r  c o n f o u n d i n g  f a c t o r s , i n  a
F i n n i s h  s t u d y o f  o v e r  1 0 , 0 0 0  s a m e- s e x  t w i n s  f o l lo w e d  f r o m  1 9 8 2  t o  1 9 9 6 .   I n  1 9 7 5 ,  an d 
a g ai n  i n  1 9 8 1  a n d  1 9 9 0 , s u b je c t s  c o m p le t e d  b a s e li n e  qu e s t io n n a ir e s  de s i g n e d  t o  a s s es s 
k n o w n  b r e a s t  c a n c er  r i s k  f a c t o r s  a s  w el l  a s  s t r es s f u l l i f e c h a n g e  e ve n t s .  A r e v i e w o f  th e 
1 8 0  b r e as t  c an c e r  c a s e s  t h a t d e v el o p e d d u r in g  t h e  1 5 - y e a r  s t u d y p e r io d  f o u n d  th a t 
a c c u m u l at e d  li f e  s t r e s s o r s  in  t h e f i v e y e a r s  b e fo r e  th e  b as e l i n e  a s s e s s m en t  w as  a s s o c i a te d 
w i th  a n  i n c r ea s e  in  b r ea s t  c a n c e r .   Sev e r e  l i f e  s t r e s s e s  ( d i v o r c e / s ep a r a ti o n ,  d e a t h  o f  a
s p o u s e ,  c l o s e f r i en d  o r  r e l at i v e )  w e r e a s s o c i a t ed  w i th  a  tw o - f o l d  i n c r e a s e  i n  b r e a s t  c a n c e r . 
T h e r e s ea r c h er s  c o n f i r m e d  t h e s e  fi n d i n g s  i n  s t u di e s  o f  t w in  p a ir s  i n  w h i c h  o n e t w i n 
d e ve l o p ed  b r ea s t  c a n c e r  a n d  t h e  o t h e r  d i d  n o t .   C o n f o u n d i n g  f a c t o r s  l i k e  w e i g h t  c h an g e , 
s m o k i n g , o r  al c o h o l  u s e t h a t o f t en  a c c o m p a n y  s t r e s s f u l  l i fe  e v en t s  we r e  ex c l u de d  a n d 
r e s u l t s  w e r e  a l s o  a d j u s t e d  to  e l im i n a te  t h e i n f lu e n c e o f  kn o w n  b r e a s t  c a n c e r  r i s k  fa c t o r s 
s u c h  a s  n u l l ip a r i ty  o r  l a t e  a g e  at  t h e f i r s t  t e r m  p r eg n a n c y .  ( A m  J  E p id e m i o l  2 0 0 3 , 5 7 : 4 1 5 - 
2 3 ) 

T h e u n e xp l a i n e d  r is e  i n  b r e as t  c an c e r  i n  r ec e n t  d e c a de s  h as  b e en  a t tr i b u te d  t o  a n  in c r e as e 
i n  j o b  s t r e s s  i n  wo r k i n g  w o m e n .   I t  h as  b e en  e s ta b l i s h e d  th a t  th e  e ar l i e r  a  w o m a n  be c o m es 
p r eg n a n t t h e  l e s s  l i k e ly  s h e i s  to  d e ve l o p  b r e a s t  c a n c e r  be c a u s e  p r eg n a n c y  r e du c e s  l e v e ls 
o f  p r o l ac t i n , a  p it u i t ar y  h o r m o n e t h a t s t i m u l a t es  b r ea s t  ti s s u e g r o wt h  a n d  p r o m o t e s  b r e as t 
c a n c e r  in  e x pe r i m en t a l  a n i m al s .   St a t is t i c s  s h o w t h a t a s  m o r e  an d  m o r e  c ar e e r  o r i e n t e d 
w o m e n  e n t e r  th e  w o r k  f o r c e  th e y  te n d  to  r e m a i n  s i n g l e,  o r  m a r r y a n d  d e c i de  n o t t o  h a v e 
c h il d r e n ,  o r  d o  s o  w h e n  t h e y a r e  m u c h  o l d e r .   Sin g l e  c a r e er  f e m a l e s  a l s o  h a v e  f o u r te e n 
t i m e s  m o r e  d ea d l y  o v a r ia n  c an c e r  t h a n  a  m a tc h e d  g r o u p o f  h o m e m ak e r s .  Ho we v e r , a 
r e c e n t  r e p o r t t h a t r e v ie w e d  d a t a  f r o m  o v e r  3 7 , 0 0 0  w o m e n  w h o  w e r e  f o ll o w e d f o r  e i g h t
y e ar s  f o u n d  n o  i n c r e a s ed  b r ea s t  c a n c e r  i n  wo m e n  w h o  h a d  r at e d  th e i r  s t r e s s  a t  w o r k  a s 
" s ev e r e " c o m pa r e d  t o  o th e r s  w h o  de s c r ib e d  th e i r  j o b  s t r e s s  a s  "m i n i m a l " .   C r i ti c s  c l a i m 
t h at  t h e f o l lo w - u p p e r io d  m ay  n o t h a v e b e e n  l o n g e n o u g h  a n d  t h at  s t r e s s  le v e l s  c o u ld  a l s o 
h a ve  c h an g e d  d u r i n g  t h e s t u dy .  ( A m  J  E p id e m i o l  2 0 0 4  D e c .  6 0 : 1 0 7 9 - 1 0 8 6 ) 

S t r e s s ,  H e a r t A t t ac k s ,  H y p e r t e n s io n ,  St r o k e A n d  S u d d en  D e at h 
T y pe  A  be h a v io r  i s  a s  s i g n i fi c a n t a  r is k  f ac t o r  f o r  h e a r t  a t t a c k s  a s  s m o ki n g ,  e l e v at e d  bl o o d 
p r es s u r e o r  c h o l e s t e r o l.   As  s u g ge s t e d i n  a p r i o r  N e ws l e t te r ,  Ty p e  A' s  m ay  b e  a d d i c t e d  to 
t h ei r  o wn  a d r e n a l in e  s u r g e s  a n d  u n c o n s c i o u s l y  s ee k  w ay s  t o  g e t  t h e  "h i g h " t h e y p r o vi d e . 
A s  a  r e s u l t  th e y  o f t e n  c r e a te  d e ad l i n es  a n d c h a ll e n g es  w h en  n o n e  n e ed  e x is t ,  s u c h  as 
l e av i n g  a n  a s s i g n m e n t  to  t h e l a s t m i n u t e  o r  r e a c h i n g  a  c e r t a i n  d e s t in a t i o n  b y  a  s p ec i f i c 
t i m e  w h en  d r iv i n g  f o r  lo n g  pe r i o ds .   Sw e d i s h  d o c t o r s  r e c e n t l y  r e p o r te d  t h a t  t h e  s t r e s s  o f 
f a c i n g  a h i g h - p r e s s u r e  d e a d li n e  at  w o r k  d r am a t i c a l l y  i n c r ea s e d  t h e  li k e l ih o o d  o f  h av i n g  a 
h e ar t  a tt a c k  w i t h in  t h e n e x t 2 4  h o u r s .  Th ey  m o n i t o r ed  t h e n u m be r  o f f i r s t  h e ar t  a tt a c k s  i n 
o v er  3 5 0 0  w o r k e r s  a g e d  4 5 - 7 0  a t  th e  s ta r t  o f  t h e s t u dy .   Pa r t i c i p a n ts  c o m p l e t ed 
q u es t i o n n a i r es  a b o u t  s pe c i f ic  l i fe  e v en t  c h a n g e s  w i t h i n  t h e  p a s t  1 2  m o n t h s ,  p r o v i d ed 
d e ta i l e d i n f o r m a t io n  o n  s t r es s o r s  a t  wo r k  an d  w er e  a ls o  i n t e r v ie w e d  a n d  ex a m i n e d .   D u r i n g 
t h e f o l lo w - u p p e r io d ,  1 3 8 1  m e n  a n d  w o m e n  e xp e r i en c e d  t h e  fi r s t  o n s e t o f  a n o n - f a t a l
m y o c a r d ia l  i n f a r c ti o n .  M e n  we r e  s i x  t im e s  m o r e  li k e l y t o  h a v e  a h e a r t  a t ta c k  if  t h ey  h a d
t a ke n  o n  i n c r e a s e d r e s po n s i bi l i t ie s  a t w o r k,  p a r t i c u la r l y  w h e n  t h e s e w e r e v i e we d  a s 
s t r e s s f u l .   Al t h o u g h  o n l y  8 % o f  th e  s tu d y  gr o u p  h a d  ex p e r ie n c e d a  s tr e s s fu l  s it u a t io n  a t
w o r k  t h e d a y  b e f o r e  t h ei r  h ea r t  at t a c k,  t h is  w a s  m u c h  h i g h e r  t h a n  s im i l a r  s t r es s e s  d u r i n g 
t h e s a m e p e r io d  t h a t  w er e  n o t  j o b r e l at e d .   An  in t e n s e  i m pe n d i n g  h i gh - p r es s u r e d e a dl i n e 
i n c r e a s ed  t h e r i s k o f  a h e a r t  a t ta c k  wi t h i n  t h e  n e x t  2 4  h o u r s  by  a  fa c t o r  o f  s i x  i n  m e n  a n d 
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t h r e e  i n  w o m en .   In  c o n t r a s t,  a f te r  o th e r  kn o w n  r i s k  f a c t o r s  w er e  t ak e n  in t o  ac c o u n t ,  n o 
l i n k  w a s  f o u n d  b e tw e e n  a c c u m u l a t ed  s t r e s s f u l  l i fe  e v en t s  in the preceding year and
increased risk of heart attack. (J Epidemiol Community Health 2005 Jan; 59:23-30)

Th e lar ge  Sw ed is h  M alm o  P r e ve n ti ve  P r o j ec t  s tu d y did  f in d  t h at  c h r o n i c  s tr es s  w as 
as s o c ia te d w it h  i n c r ea s e d s tr o ke  a s  w el l a s  h ea r t  di s e as e .  Be tw een  1 9 7 4  a n d 1 9 8 0 ,  m o r e 
th an  1 3 ,0 0 0  m e n  a n d  wo m e n  r ep o r t ed  in  p er i o d ic  qu es t io n n a ir es  th at th ey h a d e xp er i en c ed 
s i gn ifi c a n t c h r o n ic  s t r e s s  du r in g th e  p r ev io u s  fi ve ye ar s .   T h e ir  m e dic al  r e c o r ds  w er e 
c o m p ar e d wit h  th o s e  o f  1 0 ,0 0 0  c o n t r o l s  wit h o u t th is  c o m pl ai n t an d b o t h  g r o u ps  w er e 
fo ll o we d fo r  t wo  de c ad es .  Th e r es u lt s  r ev ea led  t h at  t h o s e r ep o r tin g c h r o n ic  s t r es s  wer e
1 4 % m o r e lik el y t o  dev el o p h e ar t  p r o b le m s  o r  s t r o ke th an  n o n - s tr es s ed  c o n t r o l s  r eg ar dle s s 
o f  o th e r  r is k fac to r s .   Th e  m o s t  s ign if ic a n t  ef fe c t wa s  s ee n  i n  m en  w ith  c h r o n i c  s tr es s , wh o 
we r e  tw ic e a s  lik el y t o  s u f fe r  a  f ata l s tr o k e t h a n  c o n tr o ls . ( E u r  Hea r t  J.  2 0 0 4  2 5 : 8 6 7 - 7 3 ) 
Ac u t e s tr es s  a n d es pec ia lly  a n ge r  was  a ls o  a s s o c i ate d wit h  r is k o f n o n - f at al s t r o k e in  an 
I s r a eli  s tu d y o f 2 0 0  p at ien ts  wh o  wer e in t er vie we d w it h in  a  fe w day s  aft er  th ei r  a tt ac k .  Th e
we r e  as ke d t o  r at e th e ir  m o o d s  a n d  r e c a ll n o tab le  ev en ts  h o u r  by  h o u r  fo r  th e  d ay le adi n g 
u p  t o  t h e  s t ar t o f th e ir  s y m p to m s .   E ve n ts  a n d em o ti o n s  i n  th e  t wo  h o u r s  j u s t  b efo r e  th e
s t r o ke we r e th en  c o m pa r e d w it h  w h a t h ad  be en  r e po r te d fo r  t h e c o r r e s p o n d in g t wo - h o u r 
pe r i o d th e d ay  be fo r e.   It wa s  f o u n d th at 4 3  pa ti en t s  h ad  e xpe r i en c ed  s i gn ifi c a n t an ger  o r 
n e ga tiv e em o ti o n s  d u r i n g  th e two  h o u r s  bef o r e t h e  s t r o ke,  b u t th at o n ly s i x h ad  r e po r te d
s u c h  s y m p to m s  o n  th e p r e vio u s  da y.   Th i s  e ff ec t  w as  m o r e c o m m o n  in  m a les  a n d wa s  m o s t
pr o n o u n c e d i n  pat ie n ts  y o u n ge r  t h a n  6 9 .   Ac c o r d in g t o  th e  l ead  a u th o r , s ev er e  a n ge r  an d 
s i m i lar  e m o t io n al  t r ig ge r s  c o u ld  i n c r ea s e th e r is k o f s tr o k e r is k 1 4 - fo l d o ve r  th e  f o ll o w in g 
tw o  h o u r s  ( N e u r o lo gy  2 0 0 4 ; 6 3 : 2 0 0 6 - 2 0 1 ) 

I t  h as  lo n g be en  r e c o g n i zed  t h at  s u dd en  de at h  i s  o ft en  pr ec ipi ta ted  b y a  s eve r e ly s t r es s f u l
ev en t.  Th is  h as  be en  at tr i bu ted  t o  v en tr i c u lar  f ibr il lat io n  r es u lt in g f r o m  i n c r ea s e d s ec r et io n 
o f  a dr e n a lin e an d  s im i la r  c o m po u n d s  f r o m  t h e  ad r e n al  m edu ll a a n d  wh il e i t o c c u r s  m o s t
o f te n  i n  pat ie n ts  w ith  e xis ti n g h e ar t  d is e as e i t h as  a ls o  b een  s een  i n  h ea lth y yo u n g  ad u l ts 
wi th  n o  c o r o n a r y at h er o s c le r o s is .  Su c h  h o r m o n a l s u r ge s  a ls o  c au s e bl o o d  p r es s u r e
el ev ati o n s  t h a t c an  r e s u lt in  a fa tal  s tr o ke .  Br iti s h  r e s e ar c h e r s  n o w r ep o r t  t h at  s u dd en 
c a r d iac  d eat h  fr o m  em o ti o n a l s tr es s  m ay  be  t r ig ge r ed  b y e r r ati c  br a in  s i gn als  t o  t h e  h e ar t.
N e r v e c o n n ec ti o n s  f r o m  t h e br ain  s tem  t o  t h e  le ft  an d r ig h t  s i de  o f  t h e h e ar t  r egu la te h e ar t 
r a te  in  r es p o n s e to  ph ys ic a l o r  m e n ta l ac t iv ity .  Th es e e le c tr ic al s t im u li  n o r m all y tr a ve l
ac r o s s  th e h ea r t in  a s m o o t h  an d  e ven  f as h io n  t h a t r es u lt s  in  a r eg u l ar  r h yth m  r eg ar dle s s  o f 
r a te .  Ho wev er , i f th e  b ala n c e b et wee n  r ig h t  an d lef t s ym pa th e ti c  n er ve s t im u la tio n  is 
di s r u pt ed  th e pr o pa gat io n  o f th e  e lec tr ic a l wav e bec o m es  ir r eg u l ar  an d t h e  r e s u lta n t  s h o r t
c i r c u it s  c an  r es u lt  in  v ar i o u s  r h y th m  d is t u r ban c e s .  I n  a  v er y  r ec e n t  r e po r t,  v o lu n t eer s  wit h  a
h i s t o r y  o f h ea r t di s ea s e  wh o  h ad  t h ei r  br a in  s t em  ac ti vit y m o n it o r e d by P E T s c a n n i n g  wh il e
u n de r go in g m en tal  s tr e s s  ta s k s  s h o wed  a  s i gn ifi c a n t de gr e e o f as ym m et r y be twe en  le ft  an d
r i gh t s ym pat h e tic  o u tp u t .  So ph i s t ic a te d E C G  r e c o r di n g s  r ev eal ed  c o n c o m i ta n t ve n tr ic u la r 
r e po lar iz ati o n  ab n o r m a li tie s  th a t ar e  k n o w n  to  be  as s o c ia te d w it h  s er io u s  ar r h y th m ia s .  Th e
s t u d y a u t h o r s  s u g ge s t th at m o r e s e ver e m en ta l o r  em o ti o n a l s tr es s  c o u ld r e s u l t in  s u dde n 
de at h  v ia  th is  m e c h an i s m , e s p ec i al ly in  pa ti en t s  wit h  kn o wn  c o r o n ar y h ea r t  di s e as e . ( Br ai n 
2 0 0 5  1 2 8 : 7 5 - 8 5 ) 

St r e ss,  I nf e r t ili ty  An d  M is c a r r i ag es? 
W o m e n  w h o  fa il  to  c o n c ei ve de s pi te  r e pe ate d c ar ef u l at tem pt s  f o r  ye ar s  a n d  th e abs en c e o f 
an y kn o wn  ab n o r m a li tie s  ar e  a pt to  r e c e ive  a dvi c e  s u c h  as  " Ju s t r el ax  an d yo u ' l l g et 
pr eg n an t" , " D o n ' t  t h in k abo u t  it  t o o  m u c h " , "Yo u ' r e tr yin g to o  h ar d ",  "T ak e a  v ac a ti o n "  o r 
"J u s t a do pt an d y o u ' ll  g et pr egn an t".   Th e s e  s u gg es t io n s  ar e b as ed o n  th e as s u m pti o n  th at 
s t r e s s  c a u s e s  in f er til it y a n d  ar e s u p po r te d by n u m er o u s  a n e c do ta l r ep o r t s .   O n  th e  o th e r 
h a n d , i t c an  b e d if fic u l t t o  dis ti n gu is h  b et wee n  c au s e  an d eff ec t s in c e m o n th s  o f do c to r ' s 
vi s i ts ,  c o n t in u o u s  m o n it o r i n g  an d c o s tl y m ed ic a ti o n s  w ith o u t a n y  r e s u lts  c an  be  ve r y 
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s t r e s s f u l .  Th is  is  o f te n  i n t en s if ied  b y f ee lin gs  o f  s elf - b lam e du e  t o  t h e  im pl ic a ti o n  th at yo u 
ar e c au s i n g th e p r o ble m  bec au s e o f  an  i n ab il ity  t o  r el ax o r  c o pe  wi th  s t r e s s  in  ad di tio n  to 
be in g o ve r ly  c o n c er n ed .  Ma n y  in fe r ti le  wo m e n  a ls o  t en d t o  fee l lik e o u t s i der s  at s o c ia l
fu n c tio n s  wh en  th e c o n ve r s a ti o n  in evi ta bly  t u r n s  to  c h ild r e n  r el ate d to p ic s .

I n fe r ti li ty c a n  s ig n if ic an t ly  di m i n is h  s ex u a l d r i ve an d r e la tio n s h ip s  as  ea c h  en c o u n t er 
be c o m es  m o r e  o f a  s c h e du led  d u ty  r ath er  th an  a s p o n t an eo u s  exp r e s s i o n  o f  l o ve .  Me n  wit h 
di m i n is h e d s pe r m  c o u n t s  s im il ar l y o ft en  ex pe r ie n c e t em po r ar y i m p o te n c e e ve n  t h o u gh  t h er e
is  n o  r el ati o n s h i p bet we en  vi r il it y a n d  s p er m  p r o du c ti o n  an d h ig h  s tr es s  l eve ls  c a n  als o 
de c r eas e s pe r m  pr o d u c t io n .  I n  o n e  Ge r m an  s t u dy , r ap is ts  wh o  h ad  im pr egn at ed th eir 
vi c t im s  a n d we r e n o w o n  dea th  r o w wer e as k ed  to  g ive  s em e n  s am pl es .   All  h ad s p er m 
c o u n ts  o f  ze r o  al th o u g h  th e y h ad  o bvi o u s ly  b een  f er t il e a t th e  t im e  o f t h e  r a pe .  St r es s  c an 
c a u s e s pa s m  in  th e fal lo pia n  tu b es  an d h o r m o n al  d is t u r ban c e s  t h a t r es u lt  i n  i r r egu la r  o r  n o 
m e n s tr u at io n  a n d do u bl e th e  l ike li h o o d o f dy s m e n o r r h ea . H o w eve r ,  th er e i s  n o  s o lid  p r o o f
th at  s t r e s s  c a u s e s  in f er til it y.  ( O c c u p E n v ir o n  Med  2 0 0 4 ;  6 1 : 1 0 2 1 - 6 ) 

Th e evi de n c e  i s  m u c h  s tr o n g er  wi th  r e s p ec t  t o  m is c ar r i age s .   Stu die s  h av e s h o wn  th at  wh en 
pr eg n an t m ic e ar e  e xpo s e d t o  lo u d n o i s e  le ve ls  th er e  i s  a  r is e  i n  c o r tis o l  th at  s u pp r es s e s  t h e 
pr o d u c t io n  o f pr o ge s te r o n e,  a  h o r m o n e  t h at  i s  c r u c ia l to  m a in t ai n in g a h ea lth y pr e gn an c y. 
Al o n g w it h  t h i s  i s  a f al l i n  pr o ge s te r o n e- in du c ed  bl o c kin g fac to r  ( P I BF)  w h ic h  h el ps  pr ev en t 
th e im m u n e s ys tem  f r o m  a tta c k in g  t h e pl ac e n t a a s  if it  we r e  fo r e ign .  Wh en  P B I F  le ve ls  ar e
lo w th e  b lo o d s u p pl y t o  th e  p lac en ta is  im pa ir e d,  wh ic h  c an  c a u s e r ej ec t io n  o f th e  f etu s .   A
r e c e n tl y r ep o r ted  s tu d y th a t m o n it o r e d 8 5 4  p r eg n a n t wo m en  c o n f ir m ed  t h e s t r es s - lo w  P BI F 
li n k  to  m is c ar r ia ge .  Al l s u b jec ts  h a d blo o d  te s t s  t o  m ea s u r e h o r m o n e s  a n d  c o m p let ed 
qu es tio n n air es  to  a s s e s s  s t r e s s  le vel s .  R e s e ar c h e r s  fo u n d  t h at  t h e 5 5  wo m e n  w h o  m i s c ar r ie d
we r e  m u c h  m o r e  li ke ly to  h a ve  r e po r te d in c r e as e d s tr es s  a n d  th at  th ey  al s o  h a d lo w er 
pr o g es t er o n e  a n d P B I F le vel s .   P r o ges te r o n e s u p pl em e n t ati o n  h a s  lo n g bee n  u s e d to  s u s ta in 
pr eg n an c y  in  p ati en ts  wi th  a pr i o r  h i s t o r y  o f m is c ar r i age .  Th es e s tu die s  m ay  h elp  i den ti fy
o t h e r s  at  in c r eas ed  r i s k  an d als o  im p r o ve pr o ge s t er o n e  do s a ge to  pr o v ide  o pti m a l
pr o t ec t io n . ( N e w Sc i en tis t,  N o v .  1 7 . 2 0 0 4 ) 

D o es  D H EA  or  V ita m i n C  P r ot ec t A g a ins t D am ag e D ue  T o  S tr e ss ?
D e h y dr o ep ian dr o s t er o n e  ( D HE A) , w h i c h  is  pr o d u c e d in  th e a dr en a l c o r te x, is  a pr ec u r s o r  o f 
m a n y  o t h e r  s te r o i d h o r m o n es .  DH E A  le ve ls  ar e h ig h es t ar o u n d a ge  2 0  t o  2 5  bu t  f all 
pr o g r es s i vel y wit h  agi n g  s o  t h at  t h ey  a r e o n ly ab o u t  2 0  - 2 5 % o f pea k val u e s  i n  s en io r 
c i ti zen s .   Sin c e D H E A c a n  a ls o  b e o bt ai n ed  b y e xt r ac ti n g a s te r o l f r o m  w il d y am s  i t is  vi ewe d
in  t h e U. S. as  a n a tu r al  s u bs tan c e  th at  c a n  be s o ld wi th o u t  a pr es c r i pti o n .  As  a r e s u l t it h a s 
be en  to u t ed as  a vi r tu al  "f o u n ta in  o f  y o u t h "  th at  c a n  bo o s t  s e x dr i ve , e n h an c e en e r g y, m o o d
an d m em o r y, im pr o ve  im m u n e s y s te m  fu n c t io n , in c r e as e  m u s c le  m a s s  an d pr o m o te we igh t
lo s s .  Wh ile  s c ie n t is t s  ar e  u n de r s tan da bly  s kep ti c al  a bo u t th e s e  an d o th er  ex tr ava ga n t an d
u n pr o ve n  c la im s , th er e  i s  n o w  ev id en c e th a t D HE A m ay  s er v e s o m e pr o te c ti ve  fu n c tio n 
du r i n g s t r es s f u l s i tu a ti o n s .

R e s e ar c h e r s  s t u di ed  2 5  y o u n g m il it ar y  r ec r u i ts  wh o  t o o k p ar t i n  a s u r viv al  s c h o o l th at
m i m i c ke d th e  e n vi r o n m e n t  in  a  P O W  c am p.   Fiv e d ay s  p r i o r  to  th e o r d ea l, bl o o d  a n d s a liv a
s a m p les  w er e  t ake n  to  m e as u r e  D H E A  an d c o r ti s o l  l eve ls  an d par ti c ip an ts  c o m pl et ed
qu es tio n n air es  to  a s s e s s  s t r e s s  r e lat ed  to  t h ei r  n ew  e n vi r o n m e n t . T h e  s u r v iva l tr a in in g 
in c l u de d m en ta l a n d  ph ys ic a l s tr es s o r s  s u c h  as  fo o d an d s le ep de pr i va tio n  an d  i r r i ta tin g
in te r r o ga tio n s .  Fo llo wi n g a 3 0 - m i n u t e in t er r o g at io n  p er i o d , l ev els  o f c o r tis o l  an d D HE A wer e
ag ai n  m ea s u r ed . D HE A- c o r tis o l  r a ti o s  du r in g th i s  per io d w er e s ig n if ic an t ly  h i gh er  in  s u bj ec t s 
wh o  r ep o r ted  f ewe r  s ym pt o m s  o f a n x iet y an d  t en s io n  a n d  wh o  als o  exh ib ite d s u p er io r 
m i li tar y per fo r m a n c e.  Th es e r es u l ts  s u ppo r t  pr ev io u s  s tu di es  s h o wi n g  th at  D H E A  bl o c ks  th e
br ai n  d am age  d u e to  in c r eas ed  le ve ls  o f  c o r t is o l an d  s im i la r  g lu c o c o r tic o i ds  r e lea s e d d u r in g 
s t r e s s .  ( Ar c h  Ge n  P s y c h iat r y  2 0 0 4 , 6 1 : 8 1 9 - 2 5 ) 
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As c o r bi c  ac i d ( vi ta m in  C )  i s  r el ea s ed  f r o m  t h e ad r en al  c o r t ex du r in g s tr es s  a n d  wa s  u s e d to 
as s e s s  th e s ev er i ty  o f  v ar i o u s  s tr es s o r s  p r i o r  to  th e adv en t o f ac c u r ate  h o r m o n al as s ay s . 
St r e s s  in c r e as es  vi tam in  C  r e qu i r e m en ts  an d h ig h  do s es  o f  v ita m i n  C  a r e o f ten  c lai m e d t o 
pr o v ide  n u m e r o u s  be n ef it s  r an gin g fr o m  th e  p r ev en tio n  an d  t r ea tm en t  o f c o l ds  to  r e ta r di n g 
th e agi n g  pr o c es s .  An im al s t u di es  h a ve  s h o w n  t h a t v it am i n  C  c an  r e du c e th e s ec r et io n  o f
c o r t is o l du r in g c h r o n i c  s tr es s  a s  wel l as  th e t yp ic a l s ig n s  th at  ar e u s u al ly as s o c ia ted  w ith 
em o t io n al  an d ps y c h o lo gi c al  s tr e s s .  To  te s t  th is  in  h u m a n s , 1 2 0  h e al th y  p eo p le  we r e 
s u bj ec t ed  to  s ign if ic a n t  m e n t al s t r es s  by pe r fo r m in g  a  pu bl ic  s p eak in g t as k a s  wel l as 
m a th em a ti c al  p r o b le m s  u n der  t im e  p r es s u r e.   Hal f o f th e p ar tic ip an t s  r ec ei ved  1 0 0 0  m g. o f 
vi ta m in  C  th r e e t im es  a day  b efo r e  an d du r in g t h e  te s t in g  p er i o d  an d th e  o th e r  h al f s er ve d
as  a  c o n t r o l  g r o u p.   D ie tar y in t ak e o f vit am in  C  was  s im i la r  i n  bo t h  gr o u p s .  R es e ar c h e r s 
r e po r te d th a t c o r ti s o l  l eve ls , b lo o d pr es s u r e a n d  o t h e r  s ig n s  o f  s t r e s s  we r e al l s ig n if ic an t ly 
h i gh er  in  c o n t r o l s  c o m pa r ed  t o  t h o s e ta kin g vit am in  C .   Th e  vi ta m in  C  gr o u p a ls o  r ep o r t ed 
fe el in g  l es s  s tr e s s ed.   Vit am in  C  is  th e m o s t c o m m o n ly  c o n s u m e d die ta r y s u ppl em en t  b u t
th e am o u n ts  u s ed in  th is  s t u d y w er e 5 0  tim es  th e o ff ic ial  U . S . r ec o m m en da tio n  an d  i t i s  n o t 
kn o w n  i f s m a ll er  do s es  w o u l d pr o vi de s i m il ar  r e s u lts . ( P s y c h o p h a r m a c o lo g y  2 0 0 4 ,  5 9 : 3 1 9 - 
2 4 ) 

C a n Ac n e And  B ald ne ss B e  D u e T o St r es s? 
Ac n e , w r i n kl es  an d h ai r  lo s s  ar e  b eli ev ed by  m a n y  to  b e c au s ed  o r  a gg r av at ed by  s t r e s s  bu t
th er e a r e  fe w s u p po r ti ve  s c ie n ti fi c  s tu die s .   I n  o n e  r epo r t , 1 5  fem al e a n d  7  m a le u n ive r s ity 
s t u d en t s  wit h  ac n e fil le d o u t  qu es tio n n air es  to  r ate  s tr e s s  le ve ls  an d w er e f o l lo w ed  fo r  a
m o n t h  d u r in g  a  n o n  exa m i n at io n  p er io d  a s  w el l a s  th r ee  da ys  be fo r e an d 7  d ays  a fte r 
im po r ta n t  ex am in a ti o n s .  Re s e ar c h e r s  c o n fi r m ed th at s t u de n t s  r ep o r t in g m u c h  m o r e s tr es s 
r e la ted  t o  e xa m in at io n s  als o  h ad  a  wo r s en i n g  o f  t h ei r  ac n e,  ev en  wh en  fa c t o r s  l ike  c h an ge s 
in  d iet  a n d h o u r s  o r  q u a lit y o f s l eep  w er e  t ake n  in t o  c o n s i der at io n .

Th e r ea s o n  f o r  th is  is  n o t c l ear  b u t ac n e fo r m s  w h en  o ily  s ec r et io n s  fr o m  s eb ac eo u s  gla n d s 
be n e ath  t h e s k in  pl u g u p  th e po r es .  Ma le h o r m o n e s  c an  in c r eas e th e s e  s e c r eti o n s , wh ic h 
ex pl ain s  wh y  a c n e  t en d s  to  be  a pa r ti c u lar  p r o b le m  i n  ado le s c e n t  m a le s  w h e n  t es to s te r o n e
pr o d u c t io n  s u r ges .  Th e c u l pr it ap pea r s  to  b e d ih ydr o t es t o s ter o n e ( D H T) ,  a  m e ta bo l it e t h a t
in c r eas es  s e bu m  p r o du c ti o n  an d o il y s ki n  a n d  h a s  bee n  im p li c at ed  in  m ale  a n d fe m al e
ba ld n es s .   I t h as  n o w be en  di s c o ve r ed  t h at  c o r t ic o tr o p in  r e lea s i n g h o r m o n e  ( C R H )  f r o m  t h e 
h y po th a la m u s  t h at  i n it ia tes  t h e pi tu i ta r y r e s po n s e t o  s tr es s  i s  als o  r el ea s ed  i n  s eb ac e o u s 
gl an ds  c a u s i n g  o i ly  s k in  th at  s e ts  th e s ta ge  fo r  ac n e.   I n  add it io n , s tu di es  in  m i c e  s u gg es t 
th at  C R H c o u ld  c o n t r ib u t e t o  th e  h air  l o s s  s een  i n  m al e p at ter n  bal dn es s  t h at  i s  g en er a ll y
at tr ibu te d t o  an d r o gen s .  ( Ar c h  D e r m ato l 2 0 0 3 ; 1 3 9 : 8 9 7 - 9 0 0 ) 
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