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Presentation 6 — Lea Steele & Christine Rasmussen

Health Outcomes in Relation to
Petroleum Combustion Exposures
During the Gulf War

Summary of Epidemiologic Findings

Lea Steele, Ph.D.
Christine Rasmussen, Ph.D.
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Epidemiologic Findings:
Combustion Products and Health Outcomes

e General information: health effects of components
of oil well smoke, jet fuel

e Epidemiclogic findings in Gulf veterans in relation
to:
» Exposure to oil well fires
» Exposure to tent heaters
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Toxicants Found in Oil Fire Smoke Identified Health Effects of Oil Smoke Contaminants

« Ozone (0,

« Nitrogen Dioxide (NO,) Ozone acute lung irritant; chronic structural damage
+ Sulfur Diexide {SQ,) y . .

« Carbon Monoxide (CO) Nitregen dioxide deep lung irritant

+ Hydrogen Sulfide (H.S) Sulfur dioxide upper airway irritant

s VOCs: Volatile organic compounds rbenzene, folvens, sic)
+ PAHSs: Polycyclic aromatic hydrocarbons raritracene, pyrenepic)
+ Particulate matter em,, Fm,, wirsfine particles) Hydrogen sulfide acute and chronic neurclogical effects

Carbon monoxide neurological, neurocognitive effects

o Metals rcadmivm, chromivm, tead, nicksl, mercury, vanadiva)

+ Acidic gasesl/aerosols pydrochioric scid, mitric acid, sufuric 20id |
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Identified Health Effects of Oil Smoke Contaminants Identified Health Effects of JP-8 Jet Fuel Exposure
AFIERA, 2001 Significantly elevated symptoms: dizziness,
. . . b I Aingling, headache, blurred
VOCs respiratory, neurological, cardiac, bone vision, cognitive problems, chemical allergy, SOB
marrow effects, genotoxic, carcinogenic
: : Measured performance deficits:
PAHs carcinogenic i Eostural sway
. : : - Neurocognitive testing
Particulates respiratory, cardiac effects - EBCC (eye blink classical conditioning) tests
Metals respiratory, neurolegical, gastreintestinal,
hematelogical Other studies Impaired neurocognitive function, postural balance,
EBCC
Acidic acute respiratory effects

gasesfaerosols

* | IESNERERTR AR AC CW VI




Appendix A

Presentation 6 — Steele and Rasmussen

RAC-GWVI Meeting Minutes
October 25-26, 2004
Page 69 of 135

Exposure to Petroleum Combustion
Products in the Gulf War

Epidemiologic Findings
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Petroleum Combustion Exposures in the Gulf War:
How Many Were Exposed?

Study Population Findings
Kansg, 2000 11441 US  65%reported exposure to smoke from ofl well fires
Gulf veterans 5ot reported exposure to diesel, kerosene, petro fumes
30% consumed food contaminated wi oil, smoke
Urwin, 1999 3,284 UK Gulf 72%reported oil well fire smoke exposure
veterarns  78%;reported exposure to exhaust from heaters
84% reported exposure to dieselipetrochem fumes
Chemry, 2001 7,971 UK Gulf 61%reported oil well fire exposure
veterans
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Exposure to 0il Well Fire Smoke: Short-term symptoms

Study Bopulation Findings
Navy Prev. 2,700 Harines, Harines with extended exposure to oil fires had
Hed after Harch 1991 higher rates of respiratory and G1symptoms
action report Viheesing DRz 3.08 (192495
Cough OR= 1.54 (1.17-2.02)
Diarrhea OR =219 (1.70-283)
Nausivomiting OR=1.91 1.213.01)
Petrucelli, 1999 1599 Army Vimile in Kuwait, personnel had sign. elevated rates
troops of cough, respiratory imitation, bumning eyes, S0B,

higher rates associated with proximity to oil well
fires. Atter retum to Germany, only excess rate of
cough persisted
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Exposure to Qil Well Fire Smoke: Chronic Symptoms

Study Qutcome Exposure Findings
S

Cherry, 2001 symptom  number of sign. comelated wi overall symptom severity
(7.971 UK vets) score days  no correlation with respiratory symptom score

exposed
Proctor, 199§ symptoms ST no correlation between exposure and cardiac,
220 New in groups) gical, or pul ¥ sympt
England vets)
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Exposure to Qil Well Fire Smoke: Symptom Complexes
Study Exposure Outcome Findings
lowa Study, 1997 sirsmoke, cogn dyst symps  sign prev diff p<0.001)
{1,585 lovra vets) W"“:“’"“‘ FHS symps sign prev diff {p<0.001)
products depressionsymps  sign prev diff <0.001)
Misenbaum, 2000 sir mild-mod CHI OR=120 0921.231)
{1,163 Air Guand vets) severe GHI OR= 162 0.79-3.35)
Spencer, 2001 eye initation CHI 15 days: OR= 264 (1.34520)
{1,119 OR, WA vets) fm::; m-;nu 6+days: OR=4.47 (207963)
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Exposure to Gil Well Fire Smoke: Symptom Complexes

Study Exposure Outcome Findings
Unwin, 1999 Sir CHI OR=135 (1.5-21)
(3284 UK vets)
Vifolfe, 2002 sir oil fire CHI OR=21 (1.4332)
1945 Amny vets ) smoke odor
Gray, 2002 modeled Bivariate: OR =1.54 {1.311.80)
{11,868 Seabees) [T Hultivar: DR = 0.44 (0.260.73)
selfreport Bivariate: OR = 2.22 (1.25-2.66) &in)
Hultivar: DR =1.23 (0.91-1.65) &I)
Kang, 2002 consumedfood — Meurosymp 739 cases vs. 21% controls
contaminated factor
with o, smoke
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Gulf Veterans vs, Not Deployed: Diagnosed Conditions

Study E xposure Qutcome Findings

Urwiin, 1999 PGl s, sel-reported  Asthma OR =13 (1.424)
(3,284 UK vets) nondeployed medicaldx  Bronchitis OR=17 {1.2-23)
lowva Study, 1997 PGW vs. symptonms Asthma sign. prev difference
{1,296 lovm wets) nondeployed suggestingdx  Bronchitis  sign. prev difference
Steele, 2001 PGW s, sef-eported  Asthma OR =2.03 {1.02-4.26)
(20 Kansas vets) nondeployed e dical dx Bronchits OR =261 (153443
Gray, 2002 PG s, sel-reported  Asthma OR =132 (1.23-2.6%
(11,362 Seabees) nondeploved me dical dx

Goss-Gilroy, 1997 PGW rs. symptoms Asthma OR =264 {1.97-3.59)
(Canadian vets) nondeploved  suggestingdx  Bronchitis OR =281(222315%
Kelsall, 2004 PGW vs. sefreported Asthma  OR =12 (0.218
(1,456 Australian vets)  nondeployed e dical dx Bronchitis OR=1.1{0.9-1.5)
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Exposure to 0il Well Fire Smoke: Diagnosed Conditions

Study Exposure Qutcome Findings
Gray, 2002 CHPPH selfreported  Asthma OR=182(1.232.6%
{11,368 Seabees) mod els medical Bronchitis OR =1.49 (1.13-1.37)
diagnoses
Lange, 2002 sir Asthma ORs = 177283 (sl
{1,560 lowea vete rans) symptoms of  Bronchitis  ORs = 214478 (sl
CHPPH asthma,
models bronc hitis Asthma, Bronchitis: ORs=077-126
Kelsall, 2004 sir gglnsur; sefreported  Asthma OR = 132 (1.232.6%
{1,456 Australian 1o “SHOIL medical Bronchitis  OR =1.40 (1.18-1.87)
vets) diagnoses
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Exposure to Oil Well Fire Smoke: Diagnosed Conditions Exposure to Tent Heaters and Fuels:

Study Exposure Qutcome Findings Study Qutcome Exposure Findings
Proctor, 1995 symptoms smhlz from tent ﬁ;:in. c?mlmd with carﬁacﬂlﬂmlnjcal
ate
Smith, 002 modeled, Ouerall, greater exposure associated 220 Armny wets) groups) m and pulmonary symptoms (p "
{405,142 active duty i & xpo sure with hm_u;mlzes of hospitaization in P =
levels most categories, with the ¢ xception of Vifoife, 2002 CHI heaterintent OR=1.6 (1023
hospitalizations :l{un diseases (IiR-1 35 and injuries (M5 Armiy vets)
exposed vs. not Spencer, 2001 CHI diesel heater OR =178 (093-343
exposed Asthm: RR=0.90{074-1.0 (1,119 ORMA vets) hersene heater  OR =1.92 {0.93-400
Chr. hmnchrln FR=073 {0315 potbe By heater OR =23 (1.14-456
ﬁgﬁ:ﬂglﬂms &1‘ ?gms?fﬁ:? deaned heaters  OR =241 (128453
Other reon d i5 056245 contactvithfuel  OR =376 (1.99.7.13
bk et desse IR0 009 Urawin, 2002 THI  camusthombetes OR=10 (1623
Cawan, 2002 sirand (3,284 UK wets) dieselipetro fumes  OR =21 (1.725
@73 cases, Hbd CHPPH models  dxasthma  pext presentation)
controls from CCERy Gray, 2002 [ | jetfuel bumedin tent OR =212 {1 81-24% (unadj)
(11,868 Seabees) heaters OR =1.11 (0.55-1.39 (saturated)
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Summary of Epidemiologic Findings:

General Points

s Results differ by how exposure is assessed
» Self reported: yesino vs. graded exposures
» Self-reported exposure vs. modeled exposure
» Unadjusted vs. adjusted estimates (possible confounding)

s Results differ by health outcome of interest
» Respiratory symptoms, other defined symptoms types
» Multisymptom illness complexes (vary with definition)
» Diagnosed medical conditions

Summary of Epidemiologic Findings

« B580% of Gulf vets report some exposure to oil fire smoke
during deployment; duration and intensity vary

s~ B0% of Gulf vets report exposure to other petrochemical
fumes, exhaust from tent heaters

+ 30% report eating food contaminated with oil or smoke
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Summary of Epidemiologic Findings Summary of Epidemiologic Findings

« Deployment to the Gulf War is associated with: » Among veterans who served in the Gulf War,

self-reported exposure to oil fire smoke associated with:

» excess rates of respiratory symptoms
» Short-term (but not chronic) respiratory symptoms
» excess self-reported diagnoses of asthma and bronchitis

(generally ~ twice the rate of nondeployed) » Symptoms ofiself-reported asthma (ORs~1.8 - 2.8), chronic
bronchits

» Chronic multisymptom conditions (ORs~1.5 - 4.5)
(pessible dose-response effect—proximity and duration)
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Summary of Epidemiologic Findings Summary of Epidemiologic Findings
+ Modeled exposure to oil fire smoke associated with: ¢ Exposure to tent heaters is associated with:

» Cardiac, neurological, and pulmonary symptoms

» Mixed findings » Chronic multisymptom illness {ORs ~ 2.0}

e Jet fuel: little information from Gulf veteran
epidemioclogic studies
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