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MINUTES OF THE SENATE FEDERAL AND STATE AFFAIRS COMMITTEE.

The meeting was called to order by Chairperson Senator Nancey Harrington at 10:30 a.m. on February 7,
2001 in Room 245-N of the Capitol.

All members were present except:  Senator John Vratil, Excused

Committee staff present: Dennis Hodgins, Legislative Research Department
Nikki Kraus, Committee Secretary

Conferees appearing before the committee: Representative Dan Thimesch
Dr. Lea Steele, Director of the Kansas Persian Gulf War
Veteran’s Health Initiative Program, Kansas Commission on
Veteran’s Affairs

Others attending: See Attached List

Chairman Harrington opened the meeting by introducing Representative Dan Thimesch, who presented his
testimony on “Project Honor” concerning the Persian Gulf War and the illnesses of veterans of that war.
(Attachment 1).

Dr. Lea Steele presented a slide show packet of materials addressing what the Kansas Persian Gulf War
Veteran’s Health Initiative Program studied and the conclusions which had been reached thus far.
(Attachment 2).

Chairman Harrington then asked for questions and recognized Senator Brungardt, who asked if the length of
time that soldiers were exposed to possible contamination affected their illness. Dr. Steele stated that such
a correlation had not been proven.

In response to another question from Senator Brungardt, Dr. Steele explained that studies had been compared
in an effort to gain an objective analysis of problems such as the deterioration of chemicals in the brain,
streptococcus infections, and medical concerns with microphalga which had occurred in veterans both within
and outside of Kansas. She stated that the federal government had begun a new $12 million study of new
antibiotic drugs to fight these infections. Dr. Steele said that the majority of the illnesses reported have been
neurological.

In response to a question from Senator Barnett, Dr. Steele stated that there was a variance in rashes which had
been reported, ranging from small blotches all over the skin to large pustules and circumstances in which the
skin is essentially falling off.

Senator Barnett asked if there was any chance that other symptoms had possibly been caused by Chronic
Fatigue Syndrome, but Dr. Steele said no because of the specific and shared symptoms of the veterans with
the Gulf War 1llness.

In response to additional questions from Senator Barnett, Dr. Steele stated that when a veteran receives
medical treatment for a condition, doctors often run tests and find nothing. Then, after further questioning,
it is often apparent that they have other conditions similar to fellow Persian Gulf War veterans. In terms of
figuring out the exact cause for the illness, Dr. Steele stated that psychiatrists felt it was a physical problem,
and that internists felt that it was a mental problem, thusly proving that neither side could understand the
causes. She stated that many have not had much luck getting disability for their illness, even in severe cases.

Unless specifically noted, the individual remarks recorded herein have not been transcribed verbatim. Individual remarks as reported herein have not been submitted

to the individuals appearing before the committee for editing or corrections. Page 1
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In response to a question from Senator Gilstrap, Dr. Steele said that not all veterans with the illness had
received multiple vaccinations before or during the wartime period, but that some who had the illness had the
vaccinations even though they had not been deployed.

Senator Gooch asked how many Kansans had been included in the study if about 7,500 had served or been
involved with the Persian Gulf War, and Dr. Steele that the sample had included 2,030 veterans as a random
sample to represent all Kansans.

Senator Gooch asked if any studies had been done on veterans who had been involved in similar situations
but had not been from the United States. Dr. Steele stated that there had been comparisons with soldiers
involved in the Balkans, but that there had not been similarities. She went on to say that studies on British,
Canadian, and Danish veterans had drawn similar conclusions about veterans, but that the French had not.
She stated that the French situation was interesting because none of their troops had taken the recently
developed anti-nerve gas pills.

The committee continued with various discussion, and Chairman Harrington asked for further questions, but
there were none.

The meeting was adjourned at 11:40 a.m. The next meeting is scheduled for 10:30 a.m. on February 8, 2001.

Unless specifically noted, the individual remarks recorded herein have not been transcribed verbatim. Individual remarks as reported herein have not been submitted

to the individuals appearing before the committee for editing or corrections. Pagc 2
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STATE OF KANSAS

DAN THIMESCH

REPRESENTATIVE. 33RD DISTRICT

COMMITTEE ASSIGNMENTS
AGRICULTURE: RANKING MINORITY
ENVIRONMENT
30121 WEST 63RD STREET SOUTH

CHENEY, KANSAS 67025

(316)531-2995

LEGISLATIVE POST AUDIT

TAX. JUDICIAL & TRANSPORTATION BUDGET
SUBCOMMITTEE

CAPITOL RESTORATION

SOUTH/CENTRAL/SEDGWICK COUNTY DELEGATION

GULF WAR ADVISORY BOARD

STATE CAPITOL
RCOOM 278-W
TOPEKA, KANSAS 666 12-1504
(785) 296-7680

1-800-432-3924 HOUSE OF
(DURING SESSION)

TOPEKA

REPRESENTATIVES

TESTIMONY - FEDERAL AND STATE COMMITTEE

February 7, 2001

In 1997 the Kansas Legislature decided to determine how big a problem we
have in the state with Gulf War illness. A Bill was drafted that would provide for a
scientific study. It directed the Kansas Commission on Veteran Affairs, with the
help of an advisory board to do a study. This study needed to be credible, above
criticism and reproach. The KCVA hired an expert, an epidemiologist that had
worked for the CPC, Dr. Lea Steele. Dr. Steele put together a credible study that
did accomplish the task. These summaries are in the resolution. The results were
printed in the American Journal of Epidemiology. This study cost the State of
Kansas $150,000. The Federal Government has spent well over 150 million and
haven’t been able to come up with what Kansas has.
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DRAFT

PROJECT HONOR

FEBRUARY 28, 2001
A Day To Honor Kansas Veterans And Their Families

11:00 a.m. - Kansas House - Prayer - Guest Chaplain Dr. John H. Zobel, Colmery O’Neil
Topeka VAMC Chaplain (Korean Veteran)

Gulf War Kansas House Resolution - Representatives: Judy Morrison,
Bill Levinson, Vern Osborne,Candy Ruff, Doug Peterson, Barbara Ballard,
William Mason and Dan Thimesch

12:00 (noon) - Lunch - For all Veterans and Families - provided by Friends of Veterans

1:00 p.m. - 2" Floor Rotunda - Governor Bill Graves; President of Senate, Dave Kerr; Speaker
of House, Kent Glasscock; Federal Congressman and Senators (invited to speak -
subject to confirmation).

2:30 p.m. - Kansas Senate Prayer - Guest Chaplain Col. Les Arnold, Retired Chaplain
190™ Air National Guard (Vietnam Veteran)

Gulf War Kansas Senate Resolution - Senators: Larry Salmans, Steve Morris,
and Paul Feleciano,

3:30 p.m. - Veterans Talk - MC (Lori Hutchinson) WIBW
Dr. Lea Steele, Gulf War Advisory Board - Kansas Veterans - speak

GULF WAR 10™ ANNIVERSARY COMMEMORATIVE SERVICE-
State Capitol - South Steps(State-wide Vigils happening across the nation)

6:00 p.m. - 7:00 p.m. - Social Hour 2" floor Rotunda
7:00 p.m. - Flag presentation - Color Guard ROTC - Kansas University

Introductions - Jim Bunker, Gulf War Veteran

(Invited to speak)
KCVA - E. “Stoney” Wages, Executive Director of KCVA
Adjuntant General, Greg Gardner
Col. Rufus L. Forrest, Jr., Commander 190" Air Refueling Wing
LTC Susan M. Pontius, USAR Executive Officer 410" EVAC /4204 USAH
Dr. Lea Steele, KCVA

8:00 pm. - Closing - Jim Bunker Taps by ROTC, Kansas State University, Manhattan
21 Gun Salute by VVA
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HOUSE RESOLUTION NO.

By Representatives Thimesch ang Morrison, Judy
A RESOLUTION memorializing the President of the United States and
the United States Congress to provide ongoing assistance to
Gulf War veterans and their families who suffer persistent
symptoms of various kinds described now as Gulf War illness.

WHEREAS, Nearly 700,000 members of the United States armed
forces, including 7,500 Kansans, deployed to the Persian Gulf
region during 1990 and 1991 to participate in Operation Desert
Shield and Operation Desert Storm to liberate Kuwait; and

WHEREAS, These Gulf War veterans have been, and continue to
be, afflicted by an abnormally high rate of unexplained health
problems. To date federal research efforts have not identified
the prevalence, patterns, causes or treatments for illnesses
suffered by Gulf War veterans, Yet thousands of our veterans
continue to suffer from a variety of chronic symptoms; and

WHEREAS, The Kansas Persian Gulf War Veterans Health
Initiative, a project of the Kansas Commission on Veterans
Affairs, primarily through the efforts of Dr. TLea Steele, has
completed a scientific study of 2,000 Kansas Gulf War veterans
with the results being published in the American Journal of
Epidemiology. Major findings of this study include:

Kansas Gulf War veterans have significantly more health
problems than veterans who served in other areas. The study
results indicate these conditions may have been caused by
multiple factors.

A pattern of chronic symptoms, Gulf War illness, was

identified. Thirty-four percent of Kansas Gulf War veterans
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WHEREAS, Service connected illnesses have not been addressed

adequately for veterans of bast wars and conflicts: Now,

therefore,

Be it resolved by the House of Representatives of the State

of Kansas: That we memorialize the President and the Congress of

the United States to provide funding for Gulf War illness
research independent of that administered by the United States
Departments of Defense and Veterans Affairs; and to establish a
process of independent review of federal policies and programs

associated with Gulf War illness research, benefits, and health

care; and

Be it further resolved: That we urge further assistance to
veterans afflicted with Gulf war illness, whether by the
Department of Defense, Department of Veterans Affairs or another

designated organization, to provide badly needed health care,

vocational assistance and disability compensation; and that there
be public service announcements informing veterans across the

nation of the findings of this research and informing the

veterans of the programs that are available to help thém; and

Be it further resolved: That the Chief Clerk of the House of

Representatives be directed to provide an enrolled copy of this
resolution to the President of the United States, the
Vice-President of the United States, the Speaker of the United
States House of Representatives, the Secretary of Defense, the

Secretary of Veterans Affairs, and to each member of the Kansas
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MEMORANDUM

TO: All Lobbyist and Friends of Veterans
DATE: February 2, 2001
From: Gulf War Project Honor Committee

February 28, 2001 the planning committee (Senators Larry Salmans, Paul Feleciano and Steve
Morris; Representatives: Judy Morrison, Bill Levinson, Vern Osborne, Candy Ruff, Doug
Patterson, Barbara Ballard, Bill Mason, Dan Thimesch and others) meet to plan all day activities
for (Project Honor) to Honor our Gulf War Veterans.

February 28" is the 10™ Anniversary of the Cease Fire of the Gulf War. We the (planning
committee) believe it is important to recognize our Honored Veterans and families. Similar
activities are going on in states across the nation.

We are sending you a schedule of activities, a copy of the House and Senate Resolutions, and a
personal request to you.

We are respectfully asking you to consider providing a box lunch for our Veterans and their
families that day for the 12 o’clock lunch. The Government Ethics Committee has informed us
that KSA 46-236 would be applicable. Under this statue lobbyist are allow to donate to any
activity of this nature. The planning committee has already received interest from a small
number of capital lobbyist. Some will commit to paying for 25 to 50 box lunches . We believe
if we can encourage enough interested parties to provide this number of box lunches that all
Veterans and families could be provided for.

If you could provide a number of lunches for our Veterans that day please contact
Representative, Judy Morrison at 785-296-7678, Room 517-S or Representative Dan Thimesch
at 785-296-7680, Room 278-W.

Thank you.



Gulf War lliness in Kansas Veterans:
Update on the Kansas Persian Gulf War Veterans Health Initiative Program

Slide presentation to the Federal and State Committee of the Kansas Senate
by Lea Steele, Ph.D.
Director, Kansas Persian Gulf War Veterans Health Initiative Program

February 7, 2001
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Gulf War lllness in Kansas Veterans

Lea Steele, Ph.D.

The Kansas Persian Gulf War Veterans Health Initiative Program
The Kansas Commission on Veterans Affairs

The Persian Gulf War: 1990-1991

First Major War of the Post-Cold War Era

> "High-tech” war

~Short duration (6 week air war, 4 day ground war)
> All-volunteer force: more reservists, more women
= Concem re: use of chemical/biological agents

The Persian Gulf War: 1990-1991

“Toxic Battlefield”?
>Known low-level exposure to chemical agents
~Qil well fires
> Depleted uranium munitions
=Vaccines
> Drugs to protect from nerve gas
> Heavy use of multiple pesticides
= Novel infectious diseases?
~Physical and psychological stress

Gulf War lliness in Kansas Veterans

o The Persian Gulf War and its Aftermath

o The Kansas Persian Gulf War Health Initiative Program
+ Research Actlvities
+ Service Activities

» Where do we go from here?

_

The Persian Gulf War: 1990-1991

What Happened?

» Overwhelming victory, low casualties

> Some veterans developed unexplained illnesses in theater
and since return

=7 offensive use of chemical agents
> “Toxic Battlefield?"

—

“Gulf War Syndrome”: Early Reports

Unexplained Symptoms
= Joint pain
~Chronic headaches
> Skin rashes, other abnormalities
> Chronic diarrhea
=Hair loss
~Memory problems
- Fatigue

2-2



Gulf War Syndrome:f'
Ten Years Later, Questions Remain

ral Respon If War h em
~DOD and VA Gulf War Registries

=$150 million research effort
> Preliminary studles Indicate no Increases in mortality rate,
birth defacts
~Few clear answers:
>What Is the nature of these health problems?
> How many veterans are affected?
= Are scme groups at higher risk?
>What caused these problems?

>What are effective treatments for these problems?

The Kansas Persian Gulf War Veterané Health Initiative Act

~ Established KPGWVHI Program in July, 1997

~ Directed KCVA to investigate health problems in Gulf War
veterans, provide information to veterans and family members

Y

Established PGW Advisory Board (veterans, scientists, legislators)

Y

Only state program of its kind

The Kansas Gulf War Veterans Health Initiative Program:

Investigation/Research Component

~ Investigates unexplained health problems reported by Kansas
Gulf War veterans

~ Epidemiologic study of Kansas Gulf War veterans completed

~ Studies of neurologic and genetic aspects of Gulf War-related
conditions now underway
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Gulf War liness in Kansas Veterans?

= ~T7,500 Kansans served in the Gulf War

~ Deployed groups included 1st Infantry Division (Ft. Riley), 190th
Air Refueling Wing, 170th Maintenance Co, 410th Evac Hospital

> Kansas veterans had concerns re; health problems, VA services

The Kansas Gulf War Veterans Health Initiative Program: . !
Research and Service Components

Mission:
1. To investigate health problems affecting Kansas Gulf veterans

2. To provide information to Kansas Gulf War veterans re: Gulf
War-related health issues, available government programs and
benefits

The Kansas Gulf War Veterans Health Initiative Program:
Investigation/Research Component

The Kansas Gulf yetgrg ns Health Study

Are Kansas Gulf War veterans affected by health problems
related to their wartime service?

Y

A

If so, what is the nature of these problems?
~ How many veterans are affected?

~ Are any veteran groups morelless affected by these health
problems?




The Kansas Gulf Veterans Health Study 7

The Kansas Gulf Veterans Health Study
Results '

~ Scientific (epidemiologic) study of over 2,000 Kansas Gulf War-
era veterans

> Telephone interviews done at Kansas State University

= Compared health of Gulf War veterans to health of other (“non-
Gulf") veterans from the same period

~ 92% participation rate

“Guif War lllness™:
Symptoms in 3 or More Groups
Symptoms Persist One Year or Longer

NEUROLOGIC

PAIN. EATIGUE

Mamory Problems
Joint Pain Headaches Fatigue
Muscle Pain Dizziness Slesp Problems

Mood Changes

RESPIRATORY

GASTROINTESTINAL SKIN

%ﬁ Persistant Cough EE%‘B;EE&S
Nausea Wheazing Other Problems

Gulf War lliness in Gulf War Veterans:
Rate Differs by Branch of Service and Military Rank

~ Pattern of symptoms identified that clearly distinguished Gulf
War veterans from era vets (“Gulf War lliness")

» 34% of Kansas Gulf War veterans report this symptom pattern

= lliness rate strongly associated with where and when veterans
served in the Persian Gulf region

= Veterans who did not serve in Gulf War, but received vaccines,
have some of the same problems as Gulf War vets

% of Veterans With Gulf War Illness:
By Deployment and Vaccine Status

0%
W%
0%
10%
7%
[
NotIn Gulf War, No  NotIn Gulf War, Got  Deployed to Persian
Vaccines Vaccines Gulf War

Gulf War lliness in Gulf War Veterans:
Rate Differs by Where and When Veterans Served

Rate of Gulf War liness:
By Branch of Service*

AeForcs  Nevy  Marines  Amy

Rate of Gull War lliness:
By Rank*

%

Officers Enlisted

Rate of Guif War lliness:
By Location in Persian

Rate of Gulf War liness:
By Time Perlod Iin Perslan

Gulf Region* Gulf Reglon*
oy, %
%

a%
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The Kansas Gulf Veterans Health Study
e Major Results

~ 34% of Kansas Gulf War veterans |"eport “Gulf War lliness”
symptom pattern

= lliness rate strongly assaciated with rank, branch of service,
and where and when veterans served in the Persian Gulf region

~ Veterans who did not serve in Gulf War, but received vaccines,
also have increased rate of illness

The Kansas Gulf War Veterans Health Initiative Program:
Information/Service Component

v

v

The Kansas Gulf Veterans Health Study

Disseminating Study Results

Only scientifically published research considered to be legitimate “evidence”
regarding Gulf War llinesses

Kansas Gulf Veterans Study results published In The American Journal of
Epidemiology in November, 2000

Study results shared with federal legislators, officials in U.S. DOD and VA
Results presented at international scientific conferences

Media coverage of study results

The Kansas Gulf War Veterans Health Initiative Program;
Where Do We Go From Here?

The Kans ulf rans Information Networ

> Comprehensive information resource on health issues, medical
research, available government programs and benefits, and
Gulf War-related legislation

~ Information provided to Kansas Gulf War veterans via:
>Toll-Free “Hotline” (1-888-4-PGW VETS)
> Information mailing/newsletter
= Statewide “Townhall"-style Information meetings

The Kansas Gulf War Veterans Health Initiative Program:
Where Do We Go From Here?

Research Program

~ $1,000,000 collaborative study of Kansas Gulf War Veterans
with KCVA, Midwest Research Institute, University of Nebraska

~ Project looks at neurologic and genetic aspects of Gulf War-
related health problems

~ Funded by U.S. Department of Defense

The Kansas Gulf War Veterans Health Initiative Program:

Where Do We Go From Here?

nf ion Services

= Upcoming information mailing to ~8,000 Kansas veterans

~ Information meetings tentatively planned for March/April in:

Kansas City Parsons.
Topeka Salina
Wichita Hutchinson
Junetion City/Manhattan Hays
Emporia Colby
Dodge City

Funding

~ State funds allocated (total $255,000) through FY2000:
Supported Kansas Veterans’ survey and information services

~ Federally-funded research contract ($190,000 to KCVA):
Supports research efforts for two more years

~ No outside funding source identified for state information/
service activities after current year

Oa



Gulf War liness: A Federal lssue

Where Do We Stand?

= Few answers from federal agencles
= “Veterans are sick... but don't know why, can’t connect it to the war”

~ Effective treatments not yet identified

= Preliminary progress from non-federal programs
> Texas program found evidence of neurologic damage
> Californfa, Louisiana groups found unusual infections in some veterans
» Kansas findings

Gulf War lliness: Ten Years Later

Gulf War veterans did their job well, on bahalf of all Americans.

il

Since the war, a substantial number have developed unexplained health
problems; some are seriously disabled.

v

In a relatively short time and at relatively minimal cost, the State of Kansas
has made significant progress In identifying basic parameters of these
unexplained problems.

Veterans with unexplained llinesses are entitled to answars, healthcare, and

(when y) disability p ion. Federal programs have not
effectively addressed the legitimate concerns of Gulf War veterans.

. GulfWar lilness:
- What Is Needed?

> Veterans want answers
= I'm ok now, but will | have problems latar?
= I'm sick. What Is wrong with me? WIIl | get worse?
= Will this affect my family?

= Veterans who are ill need healthcare

» Severely ill veterans need disability compensation

The Kansas Persian Gulf War Veterans Health Initiative Program
The Kansas Commission on Veterans Affairs




THE KANSAS PERSIAN GULF WAR VETERANS HEALTH INITIATIVE
A Project of the Kansas Commission on Veterans Affairs

700 S.W. Jackson, Suite 701 Telephone (785) 296-3976
Topeka, KS 66603-3758 Fax (785) 296-1462
email: kspgwvets@cjnetworks.com : Information Network: 1-888-474-9338

The Kansas Gulf War Veterans Health Study: Fact Sheet

The Kansas Gulf War Veterans Health Study was a scientific survey of over 2,000 veterans
conducted by the State of Kansas. Although federal studies have consistently shown that Gulf War
veterans are affected by an abnormally high rate of unexplained health problems, the Kansas Study is the
first to scientifically document clear connections between veterans’ health problems and the time and
locations they served in Desert Storm. The study compared the health of Kansas veterans who served in
the Gulf War with Kansas veterans of the same period who served elsewhere. Major findings include:

> Kansas Gulf War veterans have significantly more health problems than veterans who
served in other areas. Study results indicate these conditions are associated with characteristics
of veterans’ military service, and suggest they may have been caused by multiple factors.

> A pattern of chronic symptoms, Gulf War illness, was identified.
34% of Kansas Gulf War veterans report a pattern of chronic symptoms that include joint pain,
respiratory problems, neuropsychologic difficulties, diarrhea, skin rashes, and fatigue. Individually
some of these symptoms are also found in the general population. But veterans with Gulf War
liness experience a pattern of multiple types of symptoms together that can persist for years,
problems that can be severe and disabling for some veterans.

> Gulf War iliness occurs in identifiable patterns.
The rates of Gulf War illness vary by where and when veterans served in the Persian Gulf region.
Veterans who served on board ship had the lowest rates (21%), with higher rates in veterans who
had been stationed in support areas of Saudi Arabia (31%), and highest rates in veterans who
were in Iraq or Kuwait (42%). In addition, veterans who served only during Desert Shield have a
low rate of illness (9%), while those who were in the Persian Gulf region several months after the
war ended have higher rates (36-43%).

> Veterans who did not deploy to the Persian Gulf, but reported getting vaccines during the
war, may have some of the same health problems as Gulf War veterans.
About 12% of Kansas veterans who did not serve in the Gulf War, but reported receiving vaccines
during that period, have symptoms of Gulf War liness. By comparison, these symptoms occurred
in'less than 4% of Gulf War-era veterans who did not receive vaccines during the war,



THE KANSAS PERSIAN GULF WAR VETERANS HEALTH INITIATIVE
A Project of the Kansas Commission on Veterans Affairs

700 S.W. Jackson, Suite 701 Telephone (785) 296-3976
Topeka, KS 66603-3758 - Fax (785) 296-1462
email: kspgwvets@cjnetworks.com Information Network: 1-888-474-9838

The Kansas Persian Gulf War Veterans Health Initiative is a unique state-sponsored
research and service program serving Persian Gulf War veterans in Kansas.

Research Program

»  Investigates the unexplained health problems reported by Kansas Gulf War veterans

A\

Epidemiologic study of Kansas Gulf War veterans completed

»  Studies of neurologic and genetic aspects of Gulf War-related conditions now
underway

Information Services

»  Comprehensive information resource on health issues, medical research, available
programs and benefits, government regulations, and legislation related to Gulf War
veterans

»  Information provided to Kansas Gulf War veterans and family members through toll-free
information line, mailings, and upcoming statewide meetings

For more information, contact Dr. Lea Steele at the Kansas Commission on Veterans Affairs
700 S.W. Jackson, Suite 701, Topeka, KS 66603
Tel: (785) 296-7455, email: kspgwvets@cjnetworks.com



Frequently Asked Questions: Gulf War Veterans and Health

Do Gulf War veterans have health problems as a result of their wartime service?

Studies conducted nationwide consistently show that Gulf War veterans have significantly more
health problems than comparison groups of veterans who served in other locations. These
health problems are not the same for all veterans, so may not represent a single “Gulf War
Syndrome.”

Are these problems psychological?
The Departmentof Veterans Affairs reports that Post Traumatic Stress Disorder accounts for less
than 5% of the diagnoses made among 100,000 veterans examined in their Gulf War Registry.

Why are veterans ill?
No one knows exactly, but a number of potentially toxic substances are being investigated.
According to the Department of Defense, at least 100,000 Gulf War veterans may have been
exposed to low doses of nerve gas. Other exposures suspected of causing some veterans to
become ill include: pills taken to protect personnel from nerve agents, depleted uranium
munitions, smoke from burning oil wells, one or a combination of vaccines, heavy pesticide use,
infectious agents, and physical and psychological stress.

What are the symptoms of Gulf War lliness?
Gulf War veterans report a wide variety of symptoms, including chronic headaches, joint pain,
skin rashes, respiratory problems, diarrhea, memory problems, mood disturbances, and fatigue.

How is this different from common symptoms that everyone has from time to time?
Some of these symptoms can occur in anyone occasionally, but veterans affected by Gulf War
linesses experience many different types of symptoms at the same time, problems that persist
for years, instead of hours or days. For some veterans, these symptoms can be severe and
disabling.

What is the State of Kansas doing for Gulf War veterans?
The State of Kansas has developed a unique program to serve Gulf War veterans. The program
conducts scientific research into Gulf War-related health problems, and serves as aninformation
resource for veterans on Gulf War health issues and available government programs Veterans
can contact the project toll-free at 1-888-474-9838.

What has the Kansas research found?
The Kansas Gulf Veterans Health Study found that 34% of Kansas Gulf War veterans
experience a multisymptom pattern of illness linked to service in Desert Storm, and identified
clear connections between Gulf War illness and the specific locations and time periods in which
veterans served. The study also found that veterans who received vaccines during the war, but
did not deploy to the Persian Gulf area, may have some of the same health problems as veterans
who served in Desert Storm.

For more information, contact: The Kansas Persian Gulf War Veterans Health Initiative
Kansas Commission on Veterans Affairs
700 S.W. Jackson, Suite 701 -
Topeka, KS 66603
(785) 296-7455
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Stripes: Kansas Study Shows 'Significant' Gulf War Ailments
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Kansas Study Shows
'Significant' Gulf War
Ailments

Nov 16, 2000
Dave Eberhart
Stars and Stripes Veteran Affairs Editor

"Over the last five years, the Pentagon has
squandered nearly $150 million and found nothing
wrong with Gulf War vets," Patrick G. Eddington,
executive director of the National Gulf War
Resource Center (NGWRC), said this week.

In contrast, he said, "Non-federal researchers in
Kansas have taken only two years and spent only
$150,000 to prove these veterans have significant
ilnesses. This only validates our contention that if
the Pentagon and VA wanted to find the answers
to Guif War illnesses, they could have done so

long ago.”

Eddington was referring to a &£ The study
study completed Nov. 15in concluded that
which some 2,000 Kansas the Desert Storm
veterans of the 1991 Gulf War  veterans had a
were interviewed. The study far higher rate of
compared the health of Guif illness than
War veterans with veterans non-deployed
who served elsewhere during troops. 31

the same time period. The
study concluded that the
Desert Storm veterans had a far higher rate of
illness than non-deployed troops, Eddington said.

Kansas Study

The Kansas study, published in the Nov. 15 issue

wysiwyg://10/http://www.stripes.com/servl...cleTarticleld=100034025&

REEceii phone B

 wireless |

f uscavcom |

'=100034153

2-10

11/21/00 12:38 PM



Stars and “*~oes: Kansas Study Shows 'Significant’ Gulf War Ailments wysiwyg://10/http//www.stripes.com/servl...cle?articleld=100034025&build™ *10034153

of The American Journal of Epidemiology, found
that veterans who said they received vaccines from
the military during the war but did not deploy to the
Gulf may have some of the same health problems
as veterans who were deployed.

Twelve percent of veterans who did not serve in
the Gulf War but reported being vaccinated during
that time reported symptoms of Gulf War iliness,
compared to 4 percent of veterans who did not
serve in the war and did not receive vaccines.

The study also found 34 percent of Gulf War
veterans to be affected by a pattern of symptoms
linked to their wartime service, with the rate of
ilness differing according to where and when they
served.

Desert Shield

The veterans reporting the fewest symptoms
include those who served in Desert Shield but left
the region before the air and ground combat
began. Veterans who served on ships also had
lower rates of lllness. The highest rates—averaging
42 percent—were reported by those who were in
Iraq or Kuwait.

According to Dr. Lea Steele, the epidemiologist
who directed the study for the Kansas Commission
on Veterans Affairs, "Differences in illness rates
indicate that Gulf War-related health problems are
not just randomly reported by all veterans, but are
connected to different locations and experiences in
the war.”

Eddington vowed to seek congressional action to
shift Gulf War illness research funds away from
studies concerning stress to studies of toxic
exposures reported by veterans during and after
the war."Private sector and non-federal
researchers have consistently found evidence of
real ilnesses among these veterans,” Eddington
said.

“It's past time for the federal government to shift its
research dollars away from the hidebound
Pentagon/VA medical community and into
channels that have gotten results."

PEORWARD THIS TO A FRIEND

Please post your comments below or email David

Eberhart at deberhart@stripes.com.
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Gulf War Syndrome Linked to Types of
Wartime Duty, Perhaps Vaccine Exposure

WESTPORT, CT (Reuters Health) Nov 14 - The prevalence of
Persian Gulf War illness in veterans is influenced by characteristics of
their wartime service and possibly by vaccines given during the war,
according to a recent study of Kansas veterans published in the
American Journal of Epidemiology.

Dr. Lea Steele, from the Kansas Commission on Veterans Affairs in
Topeka, Kansas, performed a "population-based survey of 1548
veterans who served in the Persian Gulf War (PGW) and 482
veterans who served elsewhere (non-PGW)."

Dr. Steele found symptomatology characteristic of Gulf War illness
in "34% of PGW veterans, 12% of non-PGW veterans who reported
receiving vaccines during the war, and 4% of non-PGW veterans
who did not receive vaccines."

PGW veterans who served on board ship had a 21% prevalence of
Gulf War illness, the lowest of all PGW veteran locations. PGW
veterans who were in Iraq and/or Kuwait demonstrated the highest
prevalence of Gulf War illness at 42%. "Gulf War illness was least
prevalent among those who departed the region prior to the war
(9%0) and most prevalent among those who departed in June or July
of 1991 (41%)," Dr. Steele reports.

The prevalence of Gulf War illness in veterans, the investigator
concludes, "was most strongly associated with the time period and
location in which they served." Dr. Steele also points to the relatively
high prevalence of similar health problems among non-PGW veterans
who received vaccines. However, because this finding is based on
self-reported receipt of vaccines, "it must be considered preliminary
in nature."

"Over a decade after Iraq invaded Kuwait, the health problems
reported by Gulf War veterans remain largely an unsolved mystery,"
Dr. Steele concludes. In her paper, she recommends further
investigations with "comparisons between veteran subgroups with
higher and lower rates of illness and among those with different types
of symptoms."

nttp/fwww.medscape.com/reuters/prot/2000/11/11. 14720001113 publ00 1. html
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More Kansans are supporting the idea that
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Study links Kansas vets’ illnesse

By JOHN L. PETTERSON
The Kansas City Star

TOPEKA — A new study of Gulf
War veterans living in Kansas found
that 34 percent have patterns of ill-
nesses that can be linked to their
service in the Persian GulfWar.

Eight percent of those who did not
serve in the Gulf War developed
such symptoms,

Results of the three-year Kansas
study were released Wednesday at a
state Capitol news conference, the
sameday they were published in the

' American Journal of Epidemiology.

The investigation was conducted
by Lea Steele, an epidemiologist and
director of the Kansas Persian Gulf

"War Veterans Health Initiative for the

Kansas Commission on Veterans' Af-

She said the results agree with ear-
lier studies of Gulf War veterans
done in this country and in Europe
that found they have significantly
more health problems than do vet-
erans who didn't serve in the war.

“But our findings go beyond previ-
ous studies in defining a set of health
problems found in a large number
of Gulf War veterans but in relatively
few veterans who did not serve in
the war,” she said.

“We also found very strong pat-

terns that link these conditions to
the time periods and locations in
which veterans served during the
war.” :
She said she hoped the informa-
tion in the study would help veter-
ans receive free treatment in veter-
ans hospitals and eventual compen-
sation from the government.

In telephone interviews with 2,000
Gulf War-era veterans, 1,500 who
served in the Gulf War and 500 who
did not, 34 percent of the Gulf War
veterans reported having at least
three of six identified categories of
symptoms that lasted one year or
longer.

Those veterans are described as
having “Gulf War illness.”

The categories were pain, fatigue
and neurological, gastrointestinal,
respiratory and skin symptoms.

Another finding: Among non-Gulf
War veterans, 11.5 percent of those
who received some type of military
vaccine displayed Gulf War Ilness,
more than three times the incidence
among non-Gulf veterans who did
not receive vaccines.

Steele called the finding “highly
significant.”

s to Gulf War service

The illness was most prevalent
among those who served in Iraq and
Kuwait for the longest times. Person-
nel most likely to have been on the
battlefield, such as soldiers and
Marines, had the highest incidences.

Steele said the next step is to dis-
tribute the results to Kansas Gulf
War veterans. It is estimated there
are between 7,500 and 8,000 Gulf
War veterans in Kansas.

“We hope the study contributes to
the national body of evidence,” she

. said.

State Sen. Larry Salmans, a
Hanston Republican who is chair-
man of the Kansas Gulf War Veterans
Health Initative Advisory Board,
said the board nowhas a mandate to
spread the results of the study across
the state to raise awareness among

Kansans,
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Prevalence and Patterns of Gulf War lliness in Kansas Veterans: Association

of Symptoms with Characteristics of Person, Place, and Time of Military

Service

Lea Steele

Gulf War veterans have reported health problems that they attribute to their military service, but little is
understood about the nature or extent of these conditions. To determine whether Kansas Gulf War veterans are
affected by excess health problems, a population-based survey of 1,548 veterans who served in the Persian Gulf
War (PGW) and 482 veterans who served elsewhere (non-PGW) was conducted in 1998. Gulf War iliness,
defined as having chronic symptoms in three of six domains, occurred in 34% of PGW veterans, 12% of non-
PGW veterans who reported receiving vaccines during the war, and 4% of non-PGW veterans who did not
receive vaccines. The prevalence of Gulf War illness was lowest among PGW veterans who served on board
ship (21%) and highest among those who were in Iraq and/or Kuwait (42%). Among PGW veterans who served
away from battlefield areas, Gulf War illness was least prevalent among those who departed the region prior to
the war (9%) and most prevalent among those who departed in June or July of 1991 (41%). Observed patterns
suggest that excess morbidity among Gulf War veterans is associated with characteristics of their wartime
service, and that vaccines used during the war may be a contributing factor. Am J Epidemiol 2000;152:991-1001.

fatigue syndrome, chronic; Persian Gulf syndrome; risk factors; symptoms and general pathology; veterans

On August 2, 1990, Irag’s Republican Army invaded
Kuwait. Within 1 week, US military forces began to arrive
in the region as part of Operation Desert Shield. Operation
Desert Storm began with the air war on January 17, 1991,
and continued with a 4-day ground war that ended February
28, 1991. After the war, the force size was reduced over a
period of months, with the majority of troops out of the area
by July 1991 (1). Since the war, Gulf War veterans have
reported anomalous health problems that include a variety
of chronic symptoms such as headache, fatigue, joint pain,
rashes, respiratory problems, and neuropsychological diffi-
culties.

Despite a growing body of research on the health prob-
lems reported by Gulf War veterans, little is known about
their nature or causes. Government review panels (2—4)
have generally not found that a single “Gulf War syndrome”
is likely to explain all of the health problems reported by
veterans. At the same time, research studies have consis-
tently documented similar types of symptoms and illnesses
in different groups of Gulf War veterans (5-9) and have
invariably found these problems to occur at higher rates in
Gulf War veterans than in veterans serving elsewhere
(10-15).

Received for publication December 17, 1999, and accepted for
publication August 3, 2000,

Abbreviations: Cl, confidence interval; non-PGW, veterans who
did not serve in the Persian Gulf War; OR, odds ratio; PGW, veter-
ans who served in the Persian Gulf War.

From the Kansas Commission on Veterans Affairs, Topeka, KS.

Reprint requests to Dr. Lea Steele, Kansas Commission on
Veterans Affairs, 700 S.W. Jackson, Suite 701, Topeka, KS 66603 (e-
mail: kspgwvets @cjnetworks.com).
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Basic epidemiologic questions regarding the prevalence
of these conditions and their association with characteristics
of Gulf War service have also remained unanswered. The
lack of progress in identifying these parameters is due in
part to the difficulty of investigating symptom-based health
problems that lack corresponding clinical signs and for
which no accepted case definition exists (1, 5, 8, 16, 17). By
December 1997, about 12 percent of eligible veterans who
had served in the Persian Gulf War (PGW) had enrolled in
one of two voluntary registries offered by the US
Departments of Defense and Veterans Affairs (18).
Population-based studies, however, have suggested that a
substantially higher proportion of veterans are experiencing
health problems (13-15).

The Kansas Persian Gulf War Veterans Health Initiative
Program was developed by the state of Kansas in response
to veterans’ claims that they had health problems resulting
from Gulf War service. The present study was designed to
determine if Kansas Gulf War veterans experienced a
greater burden of health problems than contemporary veter-
ans who did not serve in the Gulf War and, if so, to describe
any excess health problems, their prevalence, and patterns
of occurrence.

MATERIALS AND METHODS
Study design and population

Veterans were eligible for the study if they 1) were
Kansas residents at the time of the study, 2) had served on
active military ‘duty for any period between August 1990
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and July 1991, and 3) were separated or retired from the mil-
itary or currently served in the reserve component. The
Defense Manpower Data Center provided names, deploy-
ment, and demographic information for individuals who had
served on active duty during the target year, whose last
address of record was in Kansas. Based on earlier reports
that reservists and women were disproportionately affected
by post-Gulf War health problems (5, 13, 14), a stratified
random sample was drawn to increase representation of
those two groups. A sample of 3,138 names, including all
activated reservists from the pool of eligible names and a
similar number of active component veterans, was selected
to be located, screened, and invited to participate. Because
the military does not maintain current addresses after veter-
ans have been discharged from service, contact information
was identified using state records, telephone directories,
Internet listings, and postal service files. Contact attempts
were limited to veterans for whom in-state information was

identified.

Data collection

Interviews were conducted by telephone between
February and August of 1998, using a computer-assisted
telephone interviewing system. The survey instrument was
designed to provide health information, particularly symp-
tom data, comparable with that from other studies of Gulf
War veterans. Questionnaires from previous population-
based studies were reviewed. A list of representative health
questions was generated and pretested in a group of
Missouri Gulf War veterans. Veterans were asked if they had
ever been diagnosed or treated by a physician for any of 16
specific medical and psychiatric conditions, or for any med-
ical condition in five general areas, and when each reported
condition had developed. Veterans were also asked if 37
individual symptoms had been persistent or recurring prob-
lems in the prior year, to rate the severity of each symptom
endorsed, and when the problem first began. Only limited
questions were asked about veterans’ military service.
Deployed veterans were asked when they arrived in and
departed from the Persian Gulf area, the countries to which
they deployed, the units with which they served, and
whether they had been notified by the Department of
Defense that they had been in the area potentially affected
by the Khamisiyah munitions demolition in Iraq. Veterans
who did not serve in the Persian Gulf War (non-PGW) were
asked if they had received any vaccinations or injections
from the military between August 1990 and July 1991.

Criteria for “Gulf War fliness” symptom complex

The approach used to characterize the health problems
reported by Kansas Gulf War veterans relied on two basic
premises. First, not all symptoms and conditions experi-
enced by Gulf War veterans were likely to be attributable to
their wartime service. Some level of symptomatology and
disease would be expected among Gulf War veterans even
had they not served in the war (19, 20). Second, the level of
morbidity expected in the absence of Gulf War service could

be estimated from an appropriate referent group. Any iden-
tified excess or atypical morbidity associated with PGW
deployment might then be considered “Gulf War illness.”
Lacking a gold standard for Gulf War illness, cases were
defined by a method similar to that used for another condi-
tion defined primarily by symptoms, chronic fatigue syn-
drome (21). It involved identification of “exclusionary”
conditions—that is, medical and psychiatric diagnoses not
included under the general category of “Gulf War illness”
for current research purposes—and quantifying the symp-
toms reported by PGW veterans to define “inclusionary”
criteria.

Exclusionary conditions. Diagnosed medical and psy-
chiatric conditions were not included under the general
rubric of Gulf War illness if they: 1) were not elevated
among Kansas PGW veterans but might produce symptoms
similar to those previously associated with Gulf War ser-
vice, or 2) might interfere with respondents’ perception or
reports of their symptoms (i.e., serious psychiatric condi-
tions). Therefore, veterans who reported being diagnosed or
treated by a physician for any of the following conditions
were excluded from consideration as Gulf War illness cases:
cancer, diabetes, heart disease, chronic infectious disease,
problems resulting from postwar injuries, liver disease,
lupus, multiple sclerosis, stroke, or any serious psychiatric
condition (those associated with psychosis and/or for which
the respondent had been hospitalized since 1991).

Symptom groups and criteria. ~ Several approaches to
quantifying symptom criteria were considered, including
exploratory factor analysis to identify latent constructs that
might be used to define symptom groupings or illness sub-
types. This approach provided general validation regarding
the cooccurrence of symptoms within system-based cate-
gories (e.g., respiratory symptoms tended to occur together,
as did gastrointestinal symptoms, and so on). The cooccur-
rence of symptoms in different categories, however, varied
in veteran subgroups (e.g., PGW vs. non-PGW veterans,
males vs. females, PGW veterans deployed to different
areas). This method was therefore not considered a reliable
way to define illness subtypes in this population. Instead, a
more descriptive approach was taken, defining symptom
groups based on measures of correlation and comparisons
between PGW and non-PGW veterans. Veterans were asked
about symptoms in several general categories (e.g., respira-
tory, gastrointestinal, neuropsychological, sleep distur-
bances, pain), as well as symptoms (e.g., fatigue, headache)
for which no single category was apparent. Gulf War illness
criteria symptoms must have persisted or recurred in the
year prior to interview and first have been a problem for
respondents in 1990 or later. The correlation of symptom
scores was assessed among PGW veterans who did not
report exclusionary conditions. The internal reliability of
each symptom grouping was determined using Cronbach’s
alpha (22). Symptom groups were considered reliable con-
structs if they were associated with an alpha of 0.70 or
greater; individual items were retained within symptom
groups if they had item-scale correlations of 0.50 or greater.
Symptoms not included in a group were iteratively corre-
lated with all symptom groups in order to identify additional

Am J Epidemiol Vol. 152, No. 10, 2000
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associations according to the above criteria. In this manner,
five highly reliable symptom groups were identified:
1) fatigue/sleep problems (o = 0.81), 2) pain symptoms
(oo = 0.78), 3) neurologic/cognitive/mood symptoms (o =
0.89), 4) gastrointestinal symptoms (o = 0.77), and 5) res-
piratory symptoms (0. = 0.76). One additional symptom
group, skin symptoms, was identified. Veterans were asked
specifically about only one skin symptom (rashes), dis-
allowing correlation assessments. This symptom was fre-
quently reported, strongly associated with deployment, and
relatively independent of other symptom groups. Veterans
also frequently reported other skin problems, about which
they had not specifically been asked.

A similar proportion of PGW and non-PGW veterans
reported a very low level of symptomatology within most
symptom groups (e.g., 9 percent of non-PGW veterans
reported a single, mild fatigue/sleep problems symptom,
compared with 10 percent of PGW veterans). Greater symp-
tom burdens were significantly associated with PGW
deployment in all symptom categories. Therefore, only
respondents with at least one moderately severe symptom or
two or more symptoms within a group were considered to
have an elevated level of symptoms in that group.

Criteria for other symptom-defined outcomes.  Cases of
multisymptom illness as defined by the Centers for Disease
Control and Prevention were required to have one or more
chronic symptoms from at least two of the following three
groups: 1) fatigue; 2) mood/cognition (feeling down or
depressed, memory problems, difficulty concentrating, trou-
ble finding words, problems falling or staying asleep); and
3) musculoskeletal (joint pain, muscle pain) (14). Cases of
chronic fatigue syndrome were defined on the basis of self-
reported symptoms, fatigue characteristics, and medical
diagnoses, according to established criteria (21).

Data analyses

Analyses compared the health of PGW veterans with that
of non-PGW veterans using several health indicators,
including 1) general health status, 2) medical and psychi-
atric conditions reported to have been diagnosed or treated
by a physician since 1990, 3) symptoms persisting over the
prior year, and 4) defined symptom complexes (Gulf War
illness, Centers for Disease Control and Prevention-defined
multisymptom illness, chronic fatigue syndrome). The inci-
dence of physician-diagnosed conditions and the prevalence
of symptoms were assessed among veterans who did not
have each problem prior to 1990. All outcomes among non-
PGW veterans were stratified by veterans’ self-reported
receipt of vaccines or injections from the military during the
index year,

Among both PGW and non-PGW veterans, health out-
comes were frequently associated with veterans’ sex, age,
income level, and education level. Therefore, all analyses
controlled for the effects of these variables. Indicators of
general health status were compared using Mantel-Haenszel
chi-square tests (23). Odds ratios for the association of
deployment and vaccine status with conditions diagnosed or
treated by a physician and prevalence odds ratios associated

Am J Epidemiol Vol. 152, No. 10, 2000

with chronic symptoms were determined using logistic
regression. Prevalence odds ratios for defined symptom
complexes were also determined by logistic regression, con-
trolling for military as well as demographic variables.
Statistical analyses were performed using SAS version
6.12 computer software (24). '

RESULTS
Study population

Of 3,138 veterans randomly selected for contact and
screening, 2,396 (76 percent) were located using in-state
contact information. Twenty-four of those located were
unable to participate because family members reported them
as being deceased, hospitalized, or unreachable by tele-
phone. Of the remaining veterans, 7 percent were ineligible
for the study because they did not fulfill residency or mili-
tary service requirements. The remaining 2,211 veterans
were invited to be interviewed for the study; 2,030 (92 per-
cent) agreed and 181 declined. PGW veterans (93 percent
vs. 88 percent non-PGW) and women (95 percent vs. 91
percent males) were significantly more likely to agree to
participate. Characteristics of the target and study popula-
tions are provided in table 1.

For 143 (7 percent) of the 2,030 study participants, self-
reported deployment status differed from that in military
personnel records. This was a particular problem among the
482 veterans whose records indicated they had not served in
the war, 70 (15 percent) of whom reported they had.
Additional study data (e.g., veteran-reported time period
and location of service) were used to clarify deployment sta-
tus, where possible. Veterans for whom additional study
data were insufficient to verify deployment status (n = 50)
were excluded from subsequent analyses.

Health indicators among PGW and non-PGW veterans

PGW veterans generally reported worse overall health
and more symptoms than did non-PGW veterans (table 2).
Forty-seven percent of all PGW veterans reported a lower
level of health in 1998 than in 1990, compared with 19 per-
cent of non-PGW veterans. Non-PGW veterans who
received vaccines during the war were more likely to report
a worsened health status since 1990 than were non-PGW
veterans who did not receive vaccines, and the former
endorsed a greater number of symptoms.

A significantly higher proportion of PGW than non-PGW
veterans reported being diagnosed or treated by a physician
for 10 of 21 types of medical conditions since 1990 (table
3). One condition, hypertension, was significantly higher
among non-PGW veterans who had received vaccines than
among those who had not (not shown; 11 percent vs. 5 per-
cent, odds ratio (OR) = 2.99, 95 percent confidence interval
(CI): 1.19, 7.54).

Table 4 shows the proportion of veterans who reported
each of 37 symptoms as persistent problems in the year prior
to interview, in the absence of exclusionary conditions.
Prevalence odds ratios for the association of symptoms with
PGW deployment ranged from 1.95 to 6.63. Among non-
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Distribution of January 1991 characteristics of Kansas Gulf War-era veterans and Interviewed

TABLE 1.
sample
All Kansas PGW*-era veterans Interviewed veterans
% of % of % of % of % of % of
_ PGW non-PGW* __total PGW non-PGW total
(n=6,235 (n=10,331) (n=16,566) (n=1,548) (n = 482) (n = 2,030)
Demographic characteristics
Sex
Male 92 86t 88 86 87 87
Female 8 14 12 14 13 13
Age (years)
17-21 26 261 26 19 161 19
22-25 26 23 24 22 18 21
26-33 26 25 26 27 23 26
234 22 26 24 32 42 34
Race/ethnicity
White 79 83t 82 87 91 88
Black 15 12 13 8 5 8
Hispanic 3 2 2 3 3 3
Other 3 3 3 2 1 2
Military characteristics
Component
Active 78 89t 85 47 42 45
Reserve/Guard 22 11 15 53 58 55
Branch
Army 68 501 56 66 431 61
Air Force 11 29 22 16 39 22
avy 13 14 13 1 9 11
Marines 8 7 7 6 8 7
Coast Guard 0 1 1 0 1 <1
Rank
Enlisted 89 841 86 85 801 84
Officer 11 16 14 15 20 16

* PGW, Persian Gulf War veterans; non-PGW, Persian Gulf War-era veterans who did not serve in the Persian

Gulf War.,

1 Distribution among non-PGW veterans differs significantly from that of PGW veterans {p < 0.01).

PGW veterans, six symptoms, all in the pain and neuro-
logic/cognitive/mood symptom categories, were endorsed
by significantly more veterans who received vaccines dur-
ing the war.

Prevalence of symptom-defined health outcomes

A certain level of morbidity was common to all veterans,
independent of deployment status. The proportion of veter-
ans reporting any exclusionary condition was similar among
PGW and non-PGW veterans (7 percent vs. 6 percent, p =
0.41), as was the proportion reporting moderate or multiple
symptoms in only one or two defined symptom groups (30
percent vs. 29 percent, p = 0.78). For symptomatology in
three or more symptom groups, however, a significant dif-
ference by deployment status emerged. This pattern of mor-
bidity—moderate or multiple symptoms in at least three of
the six defined groups, in the absence of diagnosed exclu-
sionary conditions—was associated with deployment to the
Gulf War and defined “Gulf War illness” for purposes of the
present study.

Table 5 provides estimates of prevalence and prevalence
odds ratios for the association of Gulf War illness with
deployment and vaccine status. A similar pattern of associa-
tion between PGW deployment, vaccine status, and illness
was observed for Gulf War illness, Centers for Disease
Control and Prevention-defined multisymptom illness, and
chronic fatigue syndrome.

Distribution of Gulf War iliness in PGW veterans

The prevalence of Gulf War illness among PGW demo-
graphic, military, and deployment subgroups is shown in
table 6, with unadjusted and adjusted prevalence odds ratios.
After adjustment, the prevalence of Gulf War illness was
significantly elevated among women, veterans with lower
household incomes and less education, Army veterans, and
enlisted personnel.

Fewer than 10 percent of Kansas veterans served primar-
ily on board ship during the war. Nearly all remaining vet-
erans were stationed for some period of time in Saudi Arabia
and/or the island nation of Bahrain off the coast of Saudi

Am J Epidemiol Vol. 152, No. 10, 2000

1~



Prevalence and Patterns of Gulf War lliness .45

TABLE 2. General health status of Kansas Gulf War-era veterans, 1990-1998

M = Non-PGW only,
PGW* vs. all non-PGW:! by vaccine statust
= & A= % receiving % receiving
( n’{_’_ |:G5\4y5) * gcln;zgw vaccines no vaccines
_ =1 A0 (n = 208) (n = 187)
Health status in August 1990
Excellent 61 59 62 53
Good 37 38 37 43
Fair/poor 2 3 1 4
Health status in 1998
Excellent 25t 45 47 43
Good 51 47 47 48
Fair/poor 24 8 7 10
Difference in health status category, 1990—1998
Same or better 53t 81 78% 86
Worse 47 19 22 14
No. of chronic symptoms in 1998
0-3 symptoms 421 74 721 77
4-6 symptoms 14 13 11 14
27 symptoms 44 13 17 9
Hospitalized for any reason, 1991-1998 34 31 29 34
Applied for VA* disability benefits, 1991-1998§ 22 19 13t 25
Believes she/he has had health problems related
to 1990-1991 military service 461 11 10 1

* PGW, Persian Gulf War veterans; ndn-PGW, Persian Gulf War-era veterans who did not serve in the Persian

Gulf War; VA, US Department of Veterans Affairs.

1 Excludes 40 non-PGW veterans who could not recall if they had received vaccines or injections during the

war.

¥ Distributions differ significantly (p < 0.05), adjusted for sex, age, income level, and education level.
§ Compensation for service-connected disabilities from the US Department of Veterans Affairs.

Arabia. About 40 percent also entered Iraq and/or Kuwait,
countries in which the ground war and coalition air strikes
occurred. Overall, veterans who served primarily on board
ship were least affected by Gulf War illness. The prevalence
of Gulf War illness was somewhat higher among those serv-
ing in only Saudi Arabia or Bahrain and highest among
those who entered Iraq and/or Kuwait.

Most PGW veterans were present in the Gulf region dur-
ing the ground and air wars in January and February of
1991. Only 56 (4 percent) left the Gulf area prior to January
1991, and 29 (2 percent) arrived in the area in March 1991
or later. The prevalence of Gulf War illness was lowest
among veterans who departed the region prior to the war,
higher for those present during the war who left the region
by March, and highest for those departing in June or July of
1991.

The association of Gulf War illness with time period dif-
fered by location in theater (not shown in table). The preva-
lence of Gulf War illness was highest among veterans who
served in Iraq or Kuwait (42 percent), regardless of when
they left the region. For veterans not in Iraq or Kuwait, Gulf
War illness occurred in 9 percent of those departing prior to
the war (referent), 21 percent of those departing in March

Am J Epidemiol Vol. 152, No. 10, 2000

(OR = 2.86, 95 percent CI: 1.05, 7.78), 32 percent of those
departing in April or May (OR = 3.55, 95 percent CL: 1.28,
9.84), and 41 percent of those departing in June or July
(OR = 10.31, 95 percent CI: 2.61, 40.78). This pattern was
maintained after adjusting for the number of months veter-
ans spent in the region, with odds ratios ranging from 2.54
for veterans leaving the region in March to 6.04 for those
departing in June or July of 1991.

Finally, among non-PGW veterans, Gulf War illness was
significantly associated only with self-reported receipt of
vaccines (table 5) and being female (OR = 3.19, 95 percent
CI: 1.23, 8.29). In multivariable modeling, there was no sig-
nificant association of Gulf War illness with age, income
level, education level, rank, component, or branch of service.

DISCUSSION

The results of this study indicate that, 7 years after serv-
ing in the Persian Gulf War, Kansas veterans experienced
substantially more health problems than did era veterans
who did not serve in the war. Increased morbidity was
reflected in worse overall health status, higher rates of med-
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TABLE 3. Number and proportion of Kansas Gulf War-era veterans reporting medical conditions
diagnosed or treated by a physician, with new onset, 1990-1998

PGW* Non-PGW*
- Condition(s) (n = 1,545) (n = 435) OR*,t 95% Cl*
No. %t No. %t
Skin condition(s) (other than skin cancer) 299 21 26 6 3.83 2.50, 5.87
Stomach or intestinal condition(s) 219 15 32 8 213 1.43, 3.17
Depression ' 179 12 30 7 1.85 1.22, 2.81
Arthritis 161 11 24 6 1.99 1.27, 3.14
Migraine headaches 160 1" 21 5 2.25 1.39, 3.64
High cholesterol 155 1 36 9 1.24 0.84, 1.84
Chronic fatigue syndrome 142 9 5 1 8.70 3.63, 21.46
Bronchitis 138 10 19 5 2.61 1.53, 4.47
High blood pressure 134 9 33 8 1.24 0.82, 1.89
Allergies 119 10 23 7 1.41 0.88, 2.26
Posttraumatic stress disorder 98 6 6 1 4.74 2.05,10.94
Asthma 63 4 2] 2 2.08 1.02, 4.26
Alcohol or drug dependence 43 3 8 2 1.47 0.65, 3.31
Heart disease 37 2 7 2 1.56 0.69, 3.56
Lung disease 37 2 2 <0.5 4.77 1.14, 20.04
Thyroid condition 30 2 4 1 2.32 0.81,6.67
Fibromyalgia 24 2 2 <0.5 3.69 0.86, 15.84
Skin cancer 23 2 7 2 1.17 0.47,2.90
Diabetes 21 1 5 1 1.22 0.45, 3.30
Cancer (other than skin cancer) 18 1 4 1 1.21 0.40, 3.69
Seizures 15 1 1 <0.5 417 0.51, 31.90

* PGW, Persian Gulf War veterans; non-PGW, Persian Gulf War-era veterans who did not serve in the Persian

Gulf War; OR, odds ratio; Cl, confidence interval.

1 Odds ratio adjusted for sex, age, income, and education level.
¥ Among veterans who did not have condition prior to 1990.

ical and psychiatric diagnoses, and more frequent and severe
chronic symptoms.

Among Gulf War veterans, the prevalence of Gulf War ill-
ness was most strongly associated with the time period and
location in which they served. Earlier reports have hinted at
similar associations. US PGW veterans were least likely to
participate in government registries if they were in the Gulf
region before the war and most likely to participate if they
served during Desert Storm (25). A report on veterans par-
ticipating in the US Department of Veterans Affairs’ registry
suggested that veterans exhibit different illness profiles in
connection with their location of service during the war
(26). Iowa PGW veterans were found to have more health
problems if they served in Iraq, Kuwait, or Saudi Arabia
than if they served elsewhere in the region (13). In addition,
Kansas Army veterans, enlisted personnel, and women were
disproportionately affected by Gulf War illness, supporting
previous indications that ground troops, enlisted personnel,
and women may have more health problems than other
PGW veterans (7, 10, 14, 27).

A question of central importance to veterans, government
officials, and healthcare providers is, “How many veterans
are affected by Gulf War-related health problems?” The
answer depends on how such problems are conceptualized
and defined, but a surprisingly consistent estimate for the
excess burden of symptom-defined illness is emerging from
existing population-based studies. Among four Air National
Guard units, 45 percent of PGW veterans and 15 percent of
non-PGW veterans met criteria for Centers for Disease

Control and Prevention-defined multisymptom illness, an
excess of 30 percent associated with PGW deployment (14).
Among servicemen from the United Kingdom, 62 percent of
PGW and 36 percent of non-PGW veterans met similar cri-
teria, an excess of 26 percent among PGW veterans (15). In
the present study, 47 percent of Kansas PGW veterans met
criteria for Centers for Disease Control and Prevention-
defined multisymptom illness, compared with 20 percent of
non-PGW veterans, an excess of 27 percent. In addition, 34
percent of PGW veterans met the more restrictive criteria for
Kansas-defined Gulf War illness, compared with 8 percent
of non-PGW veterans, an excess of 26 percent among PGW
veterans. Thus, using two definitions in three distinct vet-
eran populations, the excess burden of illness associated
with deployment to the Gulf War has consistently been
between 25 and 30 percent.

Nearly all PGW veterans were likely to have received
vaccines prior to or during the war. Inoculations are rou-
tinely given in the military prior to overseas duty (28), and
about 98 percent of Iowa veterans reported receiving vac-
cines in association with PGW deployment (13). The
results of the present study suggest that non-PGW veterans
who received vaccines during the war may experience
some of the same health problems as PGW veterans. The
observed association of Gulf War illness with vaccines
among non-PGW veterans is based on self-reported receipt
of vaccines and so must be considered preliminary in
nature. It does not appear to be due to a general overreport-
ing of health problems in this group, however, since only
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TABLE 4. Prevalence of chronic symptoms with onset since 1990 among Kansas Gulf War-era veterans reporting no exclusion-
ary conditions

PGW?* vs. all non-PGW#* Non-PGW only, by vaccine statust
% % % *
_PAV o receiving  receiving o e
n :G:\fas) ?ﬁ",i‘.ﬁ;}’ OR"% - vaccines novaccines  OT¥ B d
o (n=197) (n=177)
Fatigue/sleep problems
Not feeling rested after sleep 42 21 269 2.04,3.54 24 18 1.43 0.83, 2.46
Fatigue 36 12 410 294,572 14 9 1.77 0.89, 5.68
Problems falling or staying asleep 33 14 2.98 2.18,4.08 15 12 1.22 0.65, 2.31
Feeling unwell after exercise or exertion 17 4 4.28 257,713 5 3 1.84 0.58, 5.83
Moderate or multiple fatigue symptoms 47 21 3.32 2.62,4.38 25 17 1.46 0.84, 2.55
Pain symptoms
Pain in joints 37 15 3.27 2.40,4.44 17 11 1.94 1.02, 3.70
Pain in muscles 21 6 4.57 290,7.19 7 5 1.89 0.74, 4.81
Body pain-hurt all over 16 6 3.93 2.39, 6.48 6 2 3.78 1.13,12.66
Moderate or multiple pain symptoms 34 13 3.57 2.57,4.98 14 10 2.07 1.01,4.25
Neurologic/cognitive/mood symptoms
Problems remembering recent information 32 B 4.92 3.35, 7.21 12 5 3.02 1.28,7.11
Feeling imritable/angry outbursts 31 :] 5.18 3.47,7.73 10 5 2.28 0.94, 5.53
Numbness or tingling in extremities 29 14 2.33 1.70, 3.18 17 12 1.63 0.86, 3.08
Headaches 29 12 2.96 211,415 13 11 1.44 0.73, 2.83
Eyes very sensitive to light 25 11 2.62 1.84,3.74 14 6 225 1.02, 4.94
Trouble finding words when speaking 24 6 4.20 2.76, 6.39 10 3 4.48 1.61, 12.48
Feeling down or depressed 23 9 2.99 2.07,4.31 1 7 1.64 0.78, 3.48
Difficulty concentrating 22 5 4.60 292,726 7 4 2.51 0.95, 6.64
Night sweats 20 4 5.33 3.21,884 5 3 1.68 0.53, 5.29
Feeling dizzy, lightheaded, or faint 19 6 3.35 2.18,5.17 8 4 2.20 0.86, 5.68
Low tolerance for heat or cold 18 6 3.67 2.30, 5.87 6 5 1.35 0.51, 3.58
Symptomatic response to chemicals, odors 17 4 4.62 2.73,7.81 4 3 1.63 0.52, 5.06
Blurred or double vision 13 5 249 1.55, 4.00 6 3 3.53 1.13, 11.03
Tremors or shaking 9 4 1.95 1.17,3.25 5 3 2.31 0.74,7.24
Moderate or multiple neurologic symptoms 59 27 3.94 3.05, 5.10 32 20 2,07 1.23, 3.45
Gastrointestinal symptoms
Diarrhea 19 6 3.38 2.18,5.23 8 3 2.60 0.96, 7.02
Nausea or upset stomach 17 4 4.25 2.55,7.08 6 3 1.69 0.59, 4.88
Abdominal pain or cramping 15 4 423 2.46,7.25 5 2 2.59 0.75, 8.94
Moderate or multiple gastrointestinal symptoms 22 7 3.63 2.38, 553 9 5 3.13 1.17,8.32
Respiratory symptoms .
Difficulty breathing or catching breath 18 4 4.09 2.49, 6.71 5 5 0.91 0.34, 2.42
Persistent cough when don't have cold 17 8 2.20 1.49, 3.26 9 8 1.18 0.55, 2.52
Wheezing in chest 13 5 2.51 1.57, 4.01 6 6 0.89 0.35, 2.23
Moderate or multiple respiratory symptoms 21 7 3.37 2.19,5.18 6 8 0.81 0.35, 1.87
Skin symptoms
Rashes 20 4 573 3.41, 9.62 4 4 1.03 0.33, 3.22
Moderate or multiple skin symptoms 19 6 4.09 2.53,6.63 7 3 1.70 0.56, 5.15
Other symptoms
Sinus congestion 33 15 264 1.90, 3.68 17 13 1.37 0.70, 2.68
Ringing in ears 23 7 4.06 2.60, 6.34 7 5 1.91 0.72, 5.09
Hearing loss 19 7 3.34 2.13,5.23 8 4 1.68 0.65, 4.38
Problems with teeth or gums 14 6 2.04 1.33, 3.14 6 7 1.03 0.44, 2.42
Sore or swollen glands in neck 12 4 2.94 1.73, 5.01 4 3 1.25 0.40, 3.87
. Sore throat 1 4 2.39 1.42, 4.03 5 3 1.44 0.49, 4.26
Unusual hair loss 10 2 579 2.67, 12,52 3 1 1.64 0.30, 8.87
Veteran or partner feels a burning sensation
after sex 8 2 3.75 1.88, 7.49 3 2 2.20 0.52, 9.25
Mouth sores 8 1 6.63 2.68, 16.38 1 1 1.25 0.20, 7.86

* PGW, Persian Gulf War veterans; non-PGW, Persian Gulf War-era veterans who did not serve in the Persian Gulf War; OR, prevalence odds ratio; Cl, con-

fidence interval.
t Excludes 35 non-PGW veterans who could not recall if they had received vaccines or injections during the war.

¥ Prevalence odds ratio adjusted for sex, age, income, and education level.

one medical condition (hypertension) and two types of cines were no more likely to attribute health problems to
symptoms were significantly associated with receiving vac- their wartime service than were non-PGW veterans who did
cines. Additionally, non-PGW veterans who received vac- not receive vaccines.
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Chronic fatigue

CDC*-defined

Gulf War illness

TABLE 5. 1998 prevalence of symptom-defined health outcomes In Kansas Gulf War-era veterans

A relation between vaccinations and illness has been

2 m observed among Gulf War veterans from the C..E.:&
G “c.m L Kingdom and Canada, and a mechanism for an association
3 Py m of illness with multiple vaccinations has been proposed (29).
e i ] The prevalence of multisymptom illness Emm.mmmoEmnaa
- T3 .W,m with reports by veterans from the United Kingdom of
E| & ] EE |5 receiving vaccines against EQomH.n iu_.@”ﬂ agents Q:Eamx_
g| 6 - ,m .m © plague, pertussis adjuvant) and with receiving multiple vac-
5 55|§ cinations during deployment (15, 30). A 1998 study of
9. & m Canadian Gulf War veterans .»,ocn.n a mpm_.ﬂ_mmma .w.,ﬂmoem:on
£o¥ SR o =~ |- between receiving “nonroutine immunizations” (anthrax,
g W plague) and several symptom-defined outcomes (10).
] 08 o wg n.m Patterns associated with where and s&nu a veteran served
S5 = - |2 suggest that multiple factors likely contributed to the excess
g morbidity experienced by Gulf &\E..n_.m veterans. Fewer
& 83 § than 4 percent of era veterans with no identified _uOAc.
= i @~ [ related exposures experienced symptoms of O::.. War ill-
m m.. w W ] ness. Between 9 and 12 percent of veterans likely to have
2 e =B W had the lowest level of Gulf ﬂwmn.._d_&oa exposures (non-
g a PGW veterans who received vaccines aE.Em. the war and
16|28 = 35| Storm) had symptoms of Gulf War lness. The highestrte
gl © = R = sl torm) had symptoms of Gu s
m %. of illness, Enwnuo:n_anﬁ of time ﬁnnoaﬂ occurred among vet-
3 625 ow o =qo w = erans who were in Iraq and/or Kuwait, suggesting that the
SIE % 2% 2 8% (e 2 factor or factors contributing to Gulf War _==.nmm were most
] E mm. concentrated in battlefield areas. Veterans in those areas
S 28 & Q|2 8 = might have encountered a greater number or concentration
= " “le =& of potentially toxic exposures and experienced more battle-
g a8 related trauma. .
S 0 3 m 2 m B The observation that veterans in support areas who
m « @Nl18 o m departed the _.om:w.n mmoa mamn the Enwa An“d _mMm H_VMA_MW_._H_M_. m_%
3 & Bal|lg 8% ill than those who departed months later
) o -3 M. .mmn. intriguing. It suggests an association of illness with toxic
M .m n ] exposures, since battle-related stressors were reduced in
g & o8 o RI|la &g later months. Potential risk factors that would have been
gl G mT R B -] m more prevalent in support areas in Ea_. months might
m m 28 include exposure to contaminants from oil s.n:. fires, expo-
o mmm S o 2% 53 sure to toxicants transferred via _uoom_m or equipment from
= m( =3 -3 m 5% battlefield areas, and exposures associated with cleanup and
S M .m m refurbishing of @n:ﬁ.ﬁo:r . o
g 8 m YN0 g8 The results of this .WE& raise methodological issues
& m > likely to be important in other Gulf War-related qnmwmﬁnr.
VT W S | E = m Fifteen percent of Gulf War-era veterans whose military
3 ?3 2 &3 3 S records indicated they had not served in the Gulf War
" - o m reported that they had. If the discrepancies ocmaq.a..nn_ here are
.m & 8 5 representative, large studies of Gulf War-era military popu-
o B =55 lations that rely on military personnel databases to ooB_umw.o
m z £ 5383 outcomes between wﬂﬂ and non-PGW veterans MENQ M
m g m .m w g m m seriously affected by inaccurate assessment of deploymen
> g 28 g o status.
= m m ,.mm m m Mm g Another important methodological mmmp._.n relates to the use
g2 M BES ,Dm..m u.m of non-PGW veterans as an ::.soxvo%a ._.nmnnnE group _M
ke o D222 ¢ Mmm S cross-sectional and cohort studies. If vaccines administere
== £ £7© == 5[E2a9 to troops are one of the factors contributing to excess Bn.u_‘_m
e Te m. EO0ET |85 .m bidity in Gulf War veterans, studies comparing wmimiz
ez E m Dm h_._u. m = C.._m. M 2 non-PGW <083..:m should assess and control for the effects
=z w 2278 8 2&d of vaccines Hn.on._ﬁﬂ by :o:-m_mi veterans. )
g 8- * o There are limitations to consider in interpreting Eo. find
E ings reported here. First, all health and most military infor-
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TABLE 6. 1998 prevalence of Gulf War lliness (GWI) among Kansas Gulf War veterans, stratified by
demographic, military, and wartime service characteristics

T % with Unadjusted Adjusted
otal GWI
OR* 95% Ci* ORt 95% CI
Demographic characteristics -
Sex
Male 1,358 33 1.0 1.0
Female : 187 41 1.36 1.00, 1.87 1.49 1.06, 2.08
Age (years)}
24-29 362 35 1.0 1.0
30-39 621 36 1.07 0.82, 1.41 1.16 0.86, 1.57
40-49 374 34 0.96 0.71,1.31 1.23 0.84, 1.80
250 188 27 0.68 0.46, 1.00 1.40 0.83, 2.34
Race
White 1,309 33 1.0 1.0
Black 112 48 1.93 1.32, 2.83 1.23 0.81, 1.87
Other 118 39 1.32 0.90, 1.95 1.08 0.70, 1.65
Annual income (3)%
235,000 931 31 1.0 1.0
<35,000 577 41 1.56 1.26, 1.93 1.30 1.02, 1.66
Educationt
24-year college degree 436 24 1.0 1.0
<4-year college degree 1,102 38 1.93 1.51,2.48 1.60 1.18, 2.15
Military characteristics, 1990-1991
Branch
Air Force 284 19 1.0 1.0
Navy 176 23 1.32 0.84, 2.09 1.18 0.62, 2.21
Marines 94 33 2.14 1.28, 3.60 1.26 0.65, 2.44
Army 991 41 3.00 2.19, 411 1.71 1.12, 2.61
Component
Active 687 36 1.0 1.0
Reserves 507 38 1.08 0.85, 1.37 1.21 0.93, 1.59
National Guard 348 26 0.62 0.47, 0.83 1.10 0.77,1.58
Rank
Officer 224 18 1.0 1.0
Enlisted 1,318 37 2.61 1.84, 3.69 1.70 1.12, 2.58
Time and location of Gulf War service
Months in theater (August 1990—July 1991)
1-3 months 290 26 1.0 1.0
4-86 months 889 37 1.66 1.24,2.23 0.91 0.63, 1.32
7-12 months 350 36 1.61 1.15,2.27 1.01 0.65, 1.60
Notified of proximity to Khamisiyah
demolition site
No 1,156 a3 1.0 1.0
Yes 271 42 1.47 1.12,1.92 1.28 0.95,1.73
Location in theater
On board ship 121 21 1.0 1.0
Saudi Arabia/Bahrain (not Irag/Kuwait) 792 31 1.64 1.04, 2.58 1.73 0.99, 3.04
Entered Irag/Kuwalit 606 42 2.62 1.67, 4.11 273 1.52, 4.90
Time period in theater
Left Gulf area prior to January 1991 56 9 1.0 1.0
Present during war, left March 1991 295 25 3.35 1.35, 8.33 3.27 1.19, 8.96
Present during war, left Apri-May 1991 779 36 5.85 2.56, 13.40 3.22 1.17,8.83
Present during war, left June—July 1991 311 43 7.72 3.38, 17.66 11.70 3.16, 43.40

* OR, prevalence odds ratio; Cl, confidence interval.

T Prevalence odds ratio adjusted for sex, income, education level, branch of service, rank, location in theater, and time peri-

od in theater.

¥ Age, annual household income, and level of education at time of interview.

mation was self-reported. The considerable amount of
media attention given to issues surrounding Gulf War-
related health problems may have generated an increased
awareness of symptoms among PGW veterans and an
increased willingness to report them. The possible impact of
differential recall or reporting on apparent increases in mor-
bidity among Gulf War veterans is difficult to quantify but
has been assessed in previous studies. A large national sur-

Am J Epidemiol Vol. 152, No. 10, 2000

vey of Gulf War-era veterans found that veteran-reported
information relating to clinical encounters was in good
agreement with medical records in 93 percent of cases and
in partial agreement in 4—6 percent of cases (31). The Iowa
Persian Gulf Study Group, using measures of physical func-
tion and veterans’ tendency to respond to questions in a
socially desirable way, concluded that recall bias may not
explain the higher prevalence of health problems observed
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among PGW veterans (13). It is also unlikely that increased
symptom awareness or reporting among PGW veterans
would fully account for the high odds ratios associated with
Gulf War illness in the present study. In particular, media
influence would not explain the nonrandom distribution of
Gulf War illness observed here, since associations of illness
with time and place of Gulf War service have not been
widely reported. ;

Limitations generally associated with self-reported expo-
sures in the Gulf War theater were minimized in this study
by including only more objective service-related indica-
tors—rank, branch of service, dates of service, and the coun-
tries in which veterans served. The accuracy of self-reported
receipt of vaccines by non-PGW veterans is open to ques-
tion, however, and could have biased the associations
observed here in either direction.

Further, it is not known whether the health experience of
Kansas veterans is representative of Gulf War veterans
nationally. Overall, Kansas Gulf War veterans were similar
to their national peers with respect to rank, gender, and age
distribution but included fewer non-Caucasians and a lower
proportion of Navy and Marine Corps veterans (25). Still,
the prevalence of Centers for Disease Control and
Prevention-defined multisymptom illness observed in
Kansas veterans was similar to that found among Air
National Guard units (14), and the estimated prevalence of
chronic fatigue syndrome in Kansas PGW veterans (7 per-
cent) was similar to that reported from a nationwide survey
of PGW veterans (5 percent) (27).

Over a decade after Iraq invaded Kuwait, the health
problems reported by Gulf War veterans remain largely an
unsolved mystery. These health problems appear to be com-
plex, and their understanding will likely require an approach
that considers “clusters of causes” and ‘“‘combinations of
effects” (32). The basic epidemiologic approach taken
here—describing excess health problems reported by veter-
ans and their association with person, place, and time—
provides answers to preliminary questions and suggests
areas of follow-up that might produce useful insights
regarding etiology and illness subtypes. Such investigations
should include comparisons between veteran subgroups
with higher and lower rates of illness and among those with
different types of symptoms. In this way, as the results of
this study and of other recent studies suggest, many of the
outstanding questions regarding Gulf War-related health

problems may be answerable.
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