
Abstract

T h e  d i a g n o s i s  o c c u p a t i o n a l  a s t h m a  i m p l i c a t e s  s e r i o u s  c o n s e q u e n c e s  f o r  b o t h

a f f e c t e d  i n d i v i d u a l s  a n d  t h e i r  e m p l o y e r s ,  s u c h  a s  l o n g - t i m e  m e d i c a l  t r e a t -

m e n t  a n d  u n f i t n e s s  f o r  t h e  j o b .  I n  c h a p t e r  2  s o m e  b a c k g r o u n d  i n f o r m a t i o n  h a s

b e e n  p r e s e n t e d .  A l u m i n i u m  p o t r o o m  a s t h m a  i s  a  s p e c i f i c  f o r m  o f  o c c u p a t i o n a l

a s t h m a .  I n  c o u r s e  o f  t i m e  m a n y  w o r k e r s  i n  t h e  p r i m a r y  a l u m i n i u m  i n d u s t r y

i n  t h e  N e t h e r l a n d s  h a v e  d e v e l o p e d  a s t h m a .  V e r y  l i t t l e  i s  k n o w n  a b o u t  t h e

fac to rs  tha t  can  a f fec t  the  onse t  o f  symptoms and  the  p rognos is  o f  a lumin ium

p o t r o o m  a s t h m a .  T h e r e f o r e ,  w e  h a v e  c a r r i e d  o u t  a  r e t r o s p e c t i v e  s t u d y  i n  t h e

p r i m a r y  a l u m i n i u m  i n d u s t r y  i n  t h e  N e t h e r l a n d s  i n  o r d e r  t o  p r o v i d e  t o o l s  f o r

o c c u p a t i o n a l  p h y s i c i a n s  t o  p r e v e n t  t h e  d e v e l o p m e n t  o f  o c c u p a t i o n a l  a s t h m a

and  to  con tend  aggrava t ion  o f  as thma.  A  more  spec i f i c  a im o f  the  p resen t  s tudy

was  to  ga in  more  ins igh t  i n  pa t ien t  cha rac te r i s t i cs  p red ic t i ng  the  onse t  and

course  o f  the  d i sease .  We have  fo rmu la ted  f i ve  spec i f i c  ques t ions  in  th i s  thes is :

.  W h i c h  r i s k  i n d i c a t o r s  c a n  b e  i d e n t i f i e d  i n  a l u m i n i u m  p o t r o o m  w o r k e r s  w h o

d e v e l o p e d  a s t h m a ?

.  D i d  p r e v e n t i v e  m e a s u r e s  s u c h  a s  e x p o s u r e  r e d u c t i o n  a n d  t h e  i n t r o d u c t i o n

o f  t h e  h i s t a m i n e  p r o v o c a t i o n  t e s t  a s  a  p r e - e m p l o y m e n t  s e l e c t i o n  i n s t r u m e n t

r e s u l t  i n  l o w e r  i n c i d e n c e  o f  p o t r o o m  a s t h m a  o r  a  l o n g e r  l a t e n c y  t i m e

b e t w e e n  s t a r t i n g  e m p l o y m e n t  a n d  t h e  o c c u r r e n c e  o f  p o t r o o m  a s t h m a ?

.  W h i c h  f a c t o r s  a r e  d e t e r m i n i n g  f o r  t h e  p r o g n o s i s  i n  t r a n s f e r r e d  w o r k e r s  w i t h

p o t r o o m  a s t h m a ?

'  W h i c h  f a c t o r s  a r e  d e t e r m i n i n g  f o r  t h e  m e d i c a l  o u t c o m e  i n  w o r k e r s  w i t h  p o t -

r o o m  a s t h m a  c u r r e n t l y  e m p l o y e d ?

.  W h a t  i s  t h e  e f f e c t i v e n e s s  o f  s c r e e n i n g  a t  p r e - e m p l o y m e n t  e x a m i n a t i o n  t o

p r e v e n t  o c c u p a t i o n a l  a s t h m a  i n  t h i s  i n d u s t r y ?

Chapter 3,  eosÍnophi ls as r isk indicator

Occupat ional  asthma st i l l  occurs in aluminium potroom workers despi te of  pre-
emp loymen t  med i ca l  se lec t i on .  The  pu rpose  o f  t h i s  pa r t  o f  t he  s tudy  was  t o

i den t i f y  wo rke rs  w i t h  an  i nc reased  r i s k  deve lop ing  po t room as thma  (PA) .  A

nes ted  case  con t ro l  s t udy  has  been  ca r r i ed  ou t  i n  two  Du tch  a lum in ium p ro -

duc ing  p lan t s .  P re -emp loymen t  da ta  o f  364  po t room worke rs  (182  cases  and

182  con t ro l s )  we re  ana l ysed .  Cases  we re  wo rke rs  unab le  t o  wo rk  i n  t he  po t -

room because  o f  wo rk - re l a ted  resp i ra to r y  d i sease ,  mee t i ng  t he  c r i t e r i a  f o r

PA .  The  se lec ted  con t ro l s  we re  po t room worke rs  ma tched  fo r  age ,  yea r  o f

s tar t ing employment .  The match ing impl ies  that  cases and cont ro ls  have been

work ing  unde r  t he  same  cond i t i ons .  P re -emp loymen t  eos inoph i l  coun t  was
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s i g n i f i c a n t l y  r e l a t e d  t o  t h e  o c c u r r e n c e  o f  P A ,  e v e n  t h o u g h  t h e  m e a n  n u m b e r

o f  t h e  e o s i n o p h i l s  i n  c a s e s  w a s  w i t h i n  t h e  n o r m a l  r a n g e  ( < 2 7 5  p e r  m m 3 ) .

H e n c e ,  3 9  o f  t h e  4 5  i n d i v i d u a l s  w i t h  b l o o d  e o s i n o p h i l  c o u n t s  i n  t h e  u p p e r

r a n g e  o f  n o r m a l  ( > 2 2 0  c e l l s  p e r  m m 3 )  d e v e l o p e d  P A  w i t h  t i m e .  I t  i s  c o n c l u d -

e d  t h a t  P A  w a s  s e e n  t o  d e v e l o p  i n  w o r k e r s  w i t h o u t  r e s p i r a t o r y  s y m p t o m s ,

w i t h  n o r m a l  l u n g  f u n c t i o n  a n d  n o r m a l  b r o n c h i a l  r e s p o n s i v e n e s s  b e f o r e

e m p l o y m e n t .  F l u o r i d e  e x p o s u r e  m i g h t  b e  i n d u c i n g  a n  i m m u n o l o g i c a l  o r  c y t o -

t o x i c  p r o c e s s  w i t h  e o s i n o p h i l i c  i n f l a m m a t i o n .

Chapter 4,  prevent ion by test ing bronchiaí  responsÍveness?

The purpose o f  th is  s tudy  was to  inves t iga te  whether  p revent ive  measures
s u c h  a s  r e d u c t i o n  o f  e x p o s u r e  a n d  t h e  i n t r o d u c t i o n  o f  t h e  h i s t a m i n e  p r o v o c a -

t i o n  t e s t  ( H P T )  a s  a  s e l e c t i o n  i n s t r u m e n t  r e s u l t e d  i n  a  l o w e r  i n c i d e n c e  o f  P A

and  a  longer  l a tency  t ime  be tween  the  s ta r t  o f  emp loyment  and  the  occur rence

o f  P A .  B e t w e e n  l 9 7 O  a n d  1 9 9 0 ,  1 7 9  c a s e s  o f  P A  w e r e  d i a g n o s e d .  T h i s  p e r i o d

w a s  d i v i d e d  i n t o  t h r e e  p e r i o d s .  D u r i n g  p e r i o d  1  ( 1 9 7 0 - L 9 7 5 ) ,  n o  e x p o s u r e  d a t a

w e r e  a v a i l a b l e .  P e r i o d  2  ( I 9 7 6 - 1 9 8 1 )  i s  c h a r a c t e r i s e d  b y  k n o w n  e x p o s u r e  d a t a

o b t a i n e d  b y  m e a n s  o f  f l u o r i d e  d e t e r m i n a t i o n s  i n  u r i n e .  A t  t h e  b e g i n n i n g  o f

p e r i o d  3  (  1 9 8 2 - 1 9 9 0 )  t h e  H P T  w a s  i n c o r p o r a t e d  i n t o  t h e  p r e - e m p l o y m e n t

m e d i c a l  e x a m i n a t i o n .  W e  h a v e  a n a l y s e d  t h e  e x p o s u r e  l e v e l s  i n  p e r i o d  2  a n d

3 .  F u r t h e r m o r e ,  w e  c o m p u t e d  t h e  i n c i d e n c e  d e n s i t y  ( I D )  i n  t h e  t h r e e  p e r i o d s

a n d  a n a l y s e d  t h e  l a t e n c y  t i m e  i n  r e l a t i o n  t o  t h e  y e a r  o f  e m p l o y m e n t ,  a n d

p o t e n t i a l  c o n f o u n d i n g  f a c t o r s  s u c h  a s  a g e ,  a t o p i c  h i s t o r y ,  b l o o d  e o s i n o p h i l

c o u n t s ,  l u n g  f u n c t i o n ,  s m o k i n g  h a b i t s  a t  p r e - e m p l o y m e n t .  E x p o s u r e  l e v e l  w a s

s i g n i f i c a n t l y  l o w e r  i n  p e r i o d  3  c o m p a r e d  w i t h  p e r i o d  2 .  A f t e r  i n t r o d u c t i o n  o f

t h e  p r e - e m p l o y m e n t  H P T  i n  p e r i o d  3 ,  t h e  I D  d e c r e a s e d ,  b u t  c a s e s  c o n t i n u e d

t o  o c c u r  ( I D  1 1 . 6  i n  p e r i o d  2  v e r s u s  2 . 5  i n  p e r i o d  3 ) .  T h e  l a t e n c y  t i m e  d i d  n o t

d i f f e r  w h e n  s u b j e c t s  w i t h  b r o n c h i a l  h y p e r r e s p o n s i v e n e s s  w e r e  s c r e e n e d  o u t .

A n  a t o p i c  h i s t o r y  w a s  p r e s e n t  m o r e  f r e q u e n t  i n  c a s e s  w i t h  s h o r t e r  e x p o s u r e

t i m e .  I n c i d e n c e  o f  P A  d e c r e a s e d  i n  t h e  s a m e  t i m e  w i t h  l o w e r  e x p o s u r e  l e v e l s

a n d  t h e  i n t r o d u c t i o n  o f  t h e  H P T .  T h e  r e s u l t s  o f  t h i s  s t u d y  s u g g e s t  t h a t  p o t -

r o o m  e x p o s u r e  n o t  o n l y  i n c i t e s  a s t h m a t i c  s y m p t o m s ,  b u t  a l s o  a c t s  a s  a n

i n d u c e r  o f  r e s p i r a t o r y  d i s e a s e .

Chapter 5,  expos ure t ime related to lung f  unct ion

I n  t h i s  s t u d y  t h e  r e l a t i o n s h i p  h a s  b e e n  s t u d i e d  b e t w e e n  e x p o s u r e  t i m e  a n d

p o t e n t i a l  p r o g n o s t i c  f a c t o r s ,  a n d  F E V l  p e r c e n t  p r e d i c t e d  ( F E V r V o p r e d )  i n

worke rs  w i th  PA a f te r  the i r  t rans fe r  f rom exposure  to  exposure - f ree  depar t -

m e n t s .  B e t w e e n  l 9 7 O  a n d  1 9 9 0  i n  a  D u t c h  a l u m i n i u m  p r o d u c t i o n  p l a n t ,  1 7 9

w o r k e r s  h a d  b e e n  d i a g n o s e d  a s  h a v i n g  P A .  W e  c a r r i e d  o u t  a  f o l l o w - u p  s t u d y

( n : 1 2 2 )  i n  t h e  p o p u l a t i o n  s t i l l  a c t i v e  e m p l o y e d  a t  t h e  f a c t o r y  f i v e  y e a r s  a f t e r

t h e i r  r e l o c a t i o n  t o  a n  e x p o s u r e - f r e e  d e p a r t m e n t .  I n  t h i s  s t u d y  p o p u l a t i o n ,  w e

examined  the  re la t i onsh ip  be tween  FEV l -Vopred  a t  fo l l ow-up  and  exposure
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t i m e  ( t h e  t i m e  i n t e r v a l  b e t w e e n  s t a r t  o f  e x p o s u r e  a n d  d i a g n o s i s ) . T o  c o r r e c t  f o r

con found ing  fac to rs ,  we  inc luded  age ,  p re -emp loyment  FEV l -Vopred ,  a l l e rgy ,

m e d i c a l  t r e a t m e n t ,  a n d  s m o k i n g  i n  t h e  a n a l y s i s .  T h e  m e a n  F E V l - V o p r e d  a t

f o l l o w - u p  w a s  w i t h i n  t h e  n o r m a l  r a n g e  ( 9 0 . 3 ,  S D  1 3 . 5 ) . L o n g  e x p o s u r e  t i m e

w a s  s i g n i f i c a n t l y  a s s o c i a t e d  w i t h  a  l o w  F E V r - V o p r e d  a t  f o l l o w - u p  ( p : 0 . 0 0 5 ) .

Ad jus tmen t  was  necessary  fo r  p re -emp loyment  FEVrVopred  and  cu r ren t

s m o k i n g  a s  c o n f o u n d i n g  f a c t o r s .  W e  c o n c l u d e d  t h a t  a  l o n g  d u r a t i o n  o f  e x p o -

s u r e  i s  a  f a c t o r  a f f e c t i n g  F E V 1  i n  w o r k e r s  w i t h  P A .  T h e  r e s u l t s  o f  t h i s  s t u d y

p o i n t  t o  t h e  i m p o r t a n c e  o f  e a r l y  r e c o g n i t i o n  o f  w o r k - r e l a t e d  r e s p i r a t o r y  c o m -

p l a i n t s  a n d  r e p e a t e d  e d u c a t i o n .

Chapter 6,  medical  outcome in workers wi th potroom asthma

I n  th i s  fo l l ow-up  s tudy ,  we  inves t iga ted  wh ich  fac to rs  a re  re la ted  w i th  b ronch ia l

h y p e r r e s p o n s i v e n e s s ,  l u n g  f u n c t i o n  ( F E V 1  p e r c e n t  p r e d i c t e d ) ,  a n d  s i c k n e s s

a b s e n c e  d u r i n g  t h e  l a s t  f i v e  y e a r s  o f  e m p l o y m e n t ,  i n  w o r k e r s  w i t h  P A  s t i l l

wo rk ing  a t  the  company  a f te r  t rans fe r  f rom exposure  to  exposure - f ree  depar t -

m e n t s .  B e t w e e n  l 9 7 O  a n d  1 9 9 0  i n  a  D u t c h  a l u m i n i u m  p r o d u c t i o n  p l a n t ,  1 7 9

w o r k e r s  h a d  b e e n  d i a g n o s e d  a s  h a v i n g  P A .  F r o m  t h i s  p o p u l a t i o n ,  3 9  w o r k e r s

a r e  s t i l l  w o r k i n g  i n  t h e  p l a n t  ( c u r r e n t  w o r k e r s ) .  W i t h i n  t h i s  p o p u l a t i o n ,  h i s -

t a m i n e  p r o v o c a t i o n  t e s t s  a n d  s p i r o m e t r y  h a v e  b e e n  p e r f o r m e d  t o  m e a s u r e

bronch ia l  respons iveness  and  lung  func t ion .  Worke rs  w i th  pe rs i s ten t  b ronch ia l

h y p e r r e s p o n s i v e n e s s  w e r e  c o m p a r e d  w i t h  t h e  n o n - r e s p o n s i v e  w o r k e r s  c o n -

c e r n i n g  p r e - e m p l o y m e n t  F E V I  p e r c e n t  p r e d i c t e d  ( F E V l - V o p r e d ) ,  s m o k i n g

h a b i t s ,  a t o p i c  h i s t o r y  a n d  e o s i n o p h i l  c o u n t .  A s  p o t e n t i a l  r i s k  i n d i c a t o r s  e x p o -

s u r e  t i m e  a n d  c u r r e n t  s m o k i n g  w e r e  a n a l y s e d .  A s  t h e  m a n n e r  o f  c a s e  d e t e c -

t i o n  i s  r e l e v a n t  f o r  t h e  e v a l u a t i o n  o f  o c c u p a t i o n a l  h e a l t h  c a r e  a c t i v i t i e s ,  t h i s

f a c t o r  h a s  b e e n  e x p l o r e d .

I n  4 6 V o  o f  t h e  c u r r e n t  w o r k e r s  w i t h  P A  i n c r e a s e d  b r o n c h i a l  r e s - p o n s i v e n e s s

was  found .  A l l  po t room as thma pa t ien ts  w i th  an  a top ic  h i s to ry  (n=6)  had

inc reased  b ronch ia l  respons iveness  a t  fo l l ow-up .  The  mean  FEV l -Vopred  was  in

the  no rma l  range  (92 .9  Vo) .  Cur ren t  emp loyees  w i th  PA w i th  l onger  exposure

t ime tended to have lower mean FEVyVopred at  fo l low-up.  Cases who were

de tec ted  by  means  o f  consu l t i ng  hours  have  a  s ta t i s t i ca l l y  s ign i f i can t  h igher

mean  FEV l -Vopred  as  compared  w i th  cases  de tec ted  by  pe r iod ic  med ica l  exami -

na t ion  (94 .4% ve rsus  82 .9Vo) .  S ickness  absence  in  the  pa t ien ts  was  s l i gh t l y

h igher  as  compared  w i th  the  who le  p lan t  popu la t i on .  PA pa t ien ts  w i th  b ronch ia l

hyper respons iveness  had  no  more  s i ckness  absence  compared  w i th  PA pa t ien ts

w i th  no rma l  respons iveness .

W e  c o n c l u d e d  t h a t  i n  m a n y  p a t i e n t s  w i t h  P A  t r a n s f e r r e d  t o  e x - p o s u r e - f r e e

d e p a r t m e n t s  b r o n c h i a l  h y p e r r e s p o n s i v e n e s s  p e r s i s t e d .  T h i s  n e g a t i v e  m e d i c a l

o u t c o m e  d e p e n d s  o n  p r o l o n g e d  e x p o s u r e  e s p e c i a l l y  i n  w o r k e r s  w i t h  a n  a t o p i c
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h i s to ry .  Once  d iagnosed ,  pa t ien ts  w i th  po t room as thma were  re - loca ted  and

need  to  be  ca re fu l l y  fo l l owed  up  and  educa ted  to  p reven t  more  nega t i ve

h e a l t h  i m p a i r m e n t s .

Chapter 7,  screening on r isk indicaÍors

The  occur rence  o f  PA has  been  desc r ibed  due  to  exposure  to  f l uo r ides  in  gaseous

f o r m  o r  a s  d u s t .  P o t r o o m  e x p o s u r e  c a n  a f f e c t  e m p l o y e e s ,  m e d i a t e d  b y  w o r k

m e t h o d s ,  p e r s o n a l  b e h a v i o u r  a n d  p e r s o n a l  r i s k  i n d i c a t o r s .  I n  t h e  p r i m a r y  a l u -

m in ium indus t ry ,  p re -emp loyment  sc reen ing  may  be  re levan t  to  p ro tec t  suscep-

t i b le  app l i can ts .  A im o f  ou r  s tudy  was  to  compute  the  p red ic t i ve  va lue  o f  a  pos -

i t i v e  t e s t  r e s u l t  ( P P V ) ,  t h e  n u m b e r  o f  m e d i c a l  a s s e s s m e n t s  n e e d e d  t o  r e d u c e

the  number  o f  new cases  by  one  (NNT)  and  the  number  o f  re jec t i ons  fo r  the  job

n e e d e d  t o  r e d u c e  t h e  n u m b e r  o f  n e w  c a s e s  b y  o n e  ( N N R ) .

W e  u s e d  t h e  d i a g n o s t i c  m o d e l  i n  2 x 2  t a b l e  f o r m a t  a s  t h e  b a s i s  f o r  a  p r e -

e m p l o y m e n t  m e d i c a l  t a b l e .  D a t a  w e r e  d e r i v e d  f r o m  a  n e s t e d  c a s e - c o n t r o l

s t u d y  i n  t h e  N e t h e r l a n d s .  F E V I  p e r c e n t  p r e d i c t e d  l o w e r  t h a n  8 0 V o ,  a t o p i c

h is to ry  and  b lood  eos inoph i l  coun t  above  22O ce l l s lmm3 were  ana lysed  as  r i sk

i n d i c a t o r s .  W e  c o m p u t e d  P P V ,  N N T  a n d  N N R  a t  h i g h  a n d  l o w  i n c i d e n c e  r a t e

o f  p o t r o o m  a s t h m a .  A t  h i g h  i n c i d e n c e  r a t e  d e f i n e d  a s  O . O 4  ( 4 O  n e w  c a s e s  p e r

1 0 0 0  w o r k e r s  p e r  y e a r ) ,  t h e  r e s u l t s  f o r  l o w  F E V 1 ,  a t o p i c  h i s t o r y  a n d  h i g h

e o s i n o p h i l  c o u n t  w e r e  r e s p e c t i v e l y :  P P V  S V o ,  6 . 7 V o  a n d  2 l . 4 V o ;  N N T  6 6 7 ,

2 2 2  a n d  1 1 6 ;  N N R  2 0 , 1 5 ,  a n d  5 .  A t  l o w  i n c i d e n c e  r a t e  d e f i n e d  a s  0 . 0 0 5  ( 5

n e w  c a s e s  p e r  1 0 0 0  w o r k e r s  p e r  y e a r ) ,  t h e  r e s u l t s  f o r  l o w  F E V 1 ,  a t o p i c  h i s t o -

r y  a n d  h i g h  e o s i n o p h i l  c o u n t  w e r e  r e s p e c t i v e l y :  P P V  O . 6 V o ,  O . 9 V o  a n d  2 . 7 V o ;

N N T  5 0 0 0 ,  1 6 6 7  a n d  9 0 9 ;  N N R  1 5 5 ,  1 7 2 ,  a n d  3 6 .

O u r  e v a l u a t i o n  m o d e l  s h o w s  t h a t  t h e  p e r s o n a l  r i s k  i n d i c a t o r s  s t u d i e d  a r e  f a r

f rom appropr ia te  to  i nco rpo ra te  i n  an  e f fec t i ve  and  no t  ha rmfu l  se lec t i on  in -

s t rumen t ,  espec ia l l y  when  the  inc idence  ra te  i s  l ow .  In  genera l ,  t oo  many  un jus -

t i f i ed  re jec t i ons  occur  to  p reven t  one  case .  We conc luded  tha t  pe rsona l  r i sk

ind ica to rs  such  as  a  l ow  FEV l - l eve l  i n  a  p re -emp loyment  examina t ion ,  a top ic

h is to ry  and  h igh  b lood  eos inoph i l  coun ts  a t  p re -emp loyment  shou ld  no t  be  used

as  a  se lec t i on  ins t rumen t .  These  ind ica to rs  can  be  taken  in to  accoun t  i n  fu r the r

in tens ive  hea l th  su rve i l l ance ,  i nc lud ing  med ica l  examina t ions  and  educa t ion .

I n  c h a p t e r  8  t h e  c o n c l u s i o n s  h a v e  b e e n  p r e s e n t e d :

.  P o t r o o m  e x p o s u r e  i n d u c e s  a s t h m a .  T h e r e  a r e  s o m e  i n d i c a t i o n s  t h a t  f l u o r i d e

d u s t  p a r t i c l e s  a r e  r e s p o n s i b l e  f o r  t h e  i n d u c t i o n  o f  a s t h m a .  I n  t h e  p a t h o g e n -

e s i s ,  t h e  e o s i n o p h i l  c e l l  p l a y s  a  r o l e  ( c h a p t e r  3  a n d  4 ) .

'  I n c r e a s e d  b r o n c h i a l  h y p e r r e s p o n s i v e n e s s  i s  a  c o n s e q u e n c e  o f  e x p o s u r e

( c h a p t e r  6 ) .
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P o t r o o m  e x p o s u Í

j e c t s  w i t h  p r e - e x

N e g a t i v e  m e d i c a

a t o p i c  h i s t o r y  a n

C u r r e n t  e m p l o y e

r e c o v e r  c o m p l e t e

E , x c l u s i o n  o f  a s y r

a l l e r g y  a n d  l o w  l r

a s t h m a ,  e s p e c i a l .
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Abstract

Po t room exposu re  may  a l so  ac t  as  an  i nc i t e r  o f  as thma t i c  r eac t i ons  i n  sub -
j ec t s  w i t h  p re -ex i s t i ng  as thma  ( chap te r  4 ) .

Nega t i ve  med i ca l  ou t come  depends  on  seve ra l  f ac to r s  such  as  smok ing ,
a top i c  h i s to r y  and  l ong  du ra t i on  o f  exposu re  ( chap te r  5  and  6 ) .

Cu r ren t  emp loyees  who  we re  t r ans fe r red  because  o f  po t room as thma  do  no t
recove r  comp le te l y  ( chap te r  6 ) .

Exc lus ion  o f  asymp toma t i c  app l i can t s  w i t h  pe rsona l  r i s k  i nd i ca to rs  such  as
a l lergy and low lung funct ion leve l  is  not  e f fec t ive in  prevent ing pot room

as thma ,  espec ia l l y  no t  when  the  r i s k  o f  po t room as thma  i s  l ow  ( chap te r  7 ) .
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