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Toxicants Found in Oil Fire Smoke

•  O zone (O3)

• Nitrogen Dioxide ( NO2)
• Sulfur Dioxide (SO2)
•  Carb on  M onoxide (CO)

• Hydrogen Sulfide (H2S)
• VOCs: Volatile organic compounds (benzene, toluene, etc)

•  PAHs: P o lycyclic  a ro m atic  h y d ro c a rb o n s  (anthracene, pyrene, etc)

•  M eta ls (cadmium, chromium, lead, nickel, mercury, vanadium)

• Addio gases/aeroso ls  (hydrochloric acid, nitric acid, sulfuric acid)

•  P articu la te  m a tte r  (PM10, PM2.5, ultrafine p a r t ic le s)
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Sampling Locations

Exposure to Oil Well Fire Smoke: Sym ptom  C om plexes

S t u d y E x p o s u r e O u t c o m e F i n d i n g s

I o w a  S t u d y ,  1 9 9 7  

(1 ,8 8 6  Io w a  v e ts )

s /r  s m o k e ,  
c o m b u s t io n  

p r o d u c t s

c o g n  d y s f  s y m p s  

F M S  s y m p s  

d e p r e s s i o n  s y m p s

s i g n p r e v  d i f f  ( p < 0 .0 0 1 )  

s i g n p r e v  d if f  (p < 0 .0 0 1 )  

s i g n p r e v  d i f f  ( p < 0 .0 0 1 )  

H a l e y ,  1 9 9 7  

(2 4 9  N a v y  v e ts )

s / r  o i l  s m o k e  

s c a l e d  s m o k e  
e x p o s u r e  

a n y  of  3  s y n d r o m e s  

S y n d r o m e  2  

n s  

p  =  0 .02 

N is e n b a u n ,  2 0 0 0  

(1 ,1 6 3  A i r  G u a rd  v e ts )

s /r m i l d - m o d  C M I  

s e v e r e  C M I

O R  =  1 . 2 9  ( 0 .9 2 - 1 .8 1 )  

O R  =  1 . 0 2  ( 0 .7 9 - 3 .3 5 )  

S p e n c e r ,  2 0 0 1  

(1 ,1 1 9  O R ,  WA v e ts )

e y e  irrit a t i o n  
f r o m  b u r n in g  

o i l  w e l ls

C M I 1 - 5  d a y s : O R  =  2 . 6 4  (1. 3 4 - 5 . 2 0 )  

6 +  d a y s :  O R  =  4 . 4 7  (2 .0 7 - 9 . 6 3 )  

S t u d y E x p o s u r e O u t c o m e F i n d i n g s

U n w i n ,  1 9 9 9  

( 3 ,2 8 4  U K  v e ts )

s / r C H I O R  =  1 . 8  ( 1 .5 - 2 .1 )

W o l f e ,  2 0 0 2  

( 9 4 5  A rm y  v e t s )

s / r  o i l  f i r e  

s m o k e  o d o r

C H I O R  =  2 .1  ( 1 .4 - 3 .2 )

G r a y ,  2 0 0 2  

(1 1 ,8 6 8  S e a b e e s )

m o d e l e d  

s e l f - r e p o r t

G W I

b i v a r i a t e :  O R  =  1 .5 4  ( 1 . 3 1 - 1 .8 0 )  

m u l t i v a r :  O R  =  0 . 4 4  ( 0 .2 6 - 0 .7 3 )  

b i v a r i a t e :  O R  =  2 .2 2  ( 1 .8 5 - 2 .6 6 )  (s/r) 

m u l t i v a r :  O R  =  1 . 2 3  ( 0 .9 1 - 1 .6 5 )  ( s /r) 

K a n g ,  2 0 0 2 c o n s u m e d  f o o d  
c o n ta m i n a t e d  

w ith  o i l,  s m o k e

N e u r o  s y m p  

f a c t o r

73% c a s e s  v s .  2 1 %  c o n t r o l s

Exposure to Oil Well Fire Smoke: D ia g n o sed  Conditions

S t u d y E x p o s u r e O u t c o m e F i n d i n g s

G r a y ,  2 0 0 2  
( 1 1 ,8 6 8  S e a b e e s )

C H P P M  
m o d e ls

s e l f - r e p o r t e d  
m e d i c a l  

d i a g n o s e s

A s th m a  
B r o n c h i t i s

O R  =  1 .8 2  ( 1 .2 3 - 2 .6 9 )  
O R  =  1 . 4 9  (1 .1 8 -1 .8 7 )  

C o w a n ,  2 0 0 2  
( 8 7 3  c a s e s ,  2 4 6 4  
c o n t r o l s  f ro m  C C E P)

s / r  a n d  
C H P P M  
m o d e ls

c l in ic a l ly  
d i a g n o s e d

A s th m a O R  =  1 . 4  ( 1 . 1 - 1 . 1 8)

L a n g e ,  2 0 0 2  
( 1 ,5 0 0  Iw o a  v e te r a n s )

s / r  

C H P P M  
m o d e ls

s y m p t o m s  o f  
a s t h m a ,  

b r o n c h i t i s

A s th m a  
B r o n c h i t i s

O R s  =  1 .7 7 - 2 .8 3  ( s / r) 
O R s  =  2 .1 4 -4 . 7 8  (s/r) 

A s t h m a ,  B r o n c h i t i s :  O R s  =  0 .7 7 - 1 .2 6

K e l s a l l ,  2 0 0 4  
( 1 ,4 5 6  A u s t r a l ia n  
v e ts )

s / r  e x p o s u r e  
t o  “ S M O L ”

s e l f - r e p o r t e d  
m e d ic a l  

d i a g n o s e s

A s th m a  

B r o n c h i t i s

O R  =  1 .8 2  ( 1 .2 3 - 2 .6 9 )  

O R  =  1 . 4 9  (1 .1 8 -1 .8 7 )  



Summary o f Epidemiologic Findings: 
General Points

•  R esu lts  differ by how  ex p o su re  is a s s e s s e d
➢  Self reported: yes/no vs. graded exposu res
➢  Self-reported exposure  vs. m odeled exposure
➢  U nadjusted  vs. ad justed  estim ates (possib le  confounding)

•  R esu lts  differ by health  o u tcom e of in te res t
➢  Respiratory sym ptom s, oth er defined sym ptom s types
➢  Multisymptom illness com plexes
➢  D iagnosed medical conditions

• 6 5 - 8 0 % of Gulf vets report som e exposure  to oil fire sm oke 
during deploym ent; duration and intensity vary

• 30% report eating food contam inated  w ith oil or sm oke

• Among veterans who served in the Gulf War, 
exposure to oil fire sm oke associated  with:

➢  Short-term  respiratory sym ptom s

➢  D iagnosed and self-reported a s th m a  (ORs~1.4-2.8)

➢  Chronic m ultisym ptom  conditions (ORs~1.5-4.5) 
(possib le  d o se-re sp o n se  effect—proximity and duration)

Oil Well Fires and the Health of Gulf War 
Veterans: Remaining Questions

• Is Gulf W ar-related m ultisymptom illness linked to  exposure  to 
sm oke from oil well fires?
➢  A s  ingle  e x p o su r e ?
➢  A s  a  r e s u lt  o f  in teraction  w ith  o th er  e x p o su r e s ?

• Are increased  ra tes  of a sthm a or other d iagnosed  conditions 
asso c ia ted  with exposu re  to  oil well fire sm oke?

• Are th e re  additional health co n ce rn s  for military pe rsonnel 
located very c lo se  to  burning w ells fo r an  extended period?






