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It is my pleasure to provide you with this report on the Conference on Iilnesses among Gulf War
Veterans: A Decade of Scientific Research, which was held January 24-26, 2001 in Alexandria, Virginia.
This was the fifth conference on Gulf War veterans’ illnesses, the first one being held at the Armed
Forces Institute of Pathology in 1995. From 1995 to the present, the Conference has grown from about
50 participants to now nearly 400, including scientists from Great Britain, Canada, Australia, France, the
Netherlands, Denmark, and Israel. This growth reflects the vigor of the research activities on behalf of
Veterans of the Gulf War. This year's conference emphasized the current state of the science and lessons
learned. Speakers were encouraged to place their new findings within the context of the implications of
the research that has already been completed.

In 1990 and 1991, the United States of America deployed nearly 700,000 troops to Saudi Arabia and
surrounding arcas in response the invasion of Kuwait by Iraqi forces. Although the Gulf War has been
noted for its swift completion with minimal casualties to U.S. forces in the theater of operations, the U.S.
Government did not anticipate the emergence of medically unexplained illnesses among the veterans of
the Gulf War upon their retur hore.

By 1994, the Government had embarked on a mission to conduct extensive research on the nature and
potential causes of these illnesses. From 1994 (o the present,the Federal Government has conducted or
sponsored over 192 research projects with a financial commitment of over $155 million

‘The purpose of the Conference was to bri

illnesses together in a common forum to:

> Provide an opportunity for researchers to present and exchange study results

> Leam from recognized experts about overarching research areas as they relate to the etiology,
diagnosis, and treatment of Gulf War veterans” illnesses

> Inform clinicians of current practices for the treatment of Gulf War veterans’ illnesses, and the latest
research findings and their potential impact on clinical care

> Provide an opportunity for veterans and veterans’ groups to learn about ongoing research and to

interact directly with researchers, clinicians, and government officials

Provide an opportunity to inform executive and legislative branches of the government about

research and clinical initiatives related to the Gulf War that should be considered for future

deployments

Encourage communication, cooperation, and collaboration among researchers, clinicians, and

veterans

> Evaluate the impls
lessons leamed

federally sponsored researchers on Gulf War veterans

v

v

jons of research on Gulf War veterans’ illnesses: current state of the science and

Over the course of 3 days, the meeting was organized around three morming plenary sessions, two
afternoon breakout sessions on specific research topics, one evening poster session, and a Public
Availability Session. In addition, the Conference provided two early moming sessions and one afiermoon
clinical symposia addressing treatment and clinical management of Gulf War veterans” illnesses.

‘The Plenary Sessions were intended to be of broad appeal to the wider audience of participants.
Nationally and intemationally recognized experts focused on four major themes: longitudinal follow-up
studies of Gulf War veterans; altemate approaches to case definitions; results of neuropsychological
testing; and research on potential exposures during the Gulf War, During the Breakout Scssions and the
Poster Session, researchers presented their research findings in a wide array of scientific areas including
epidemiology, toxicology, psychology, neurology and neuropsychology, treatment, and force health
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[image: image3.png]protection and prevention. The Public Availability Session provided an opportunity for veterans and
other members of the public to discuss their concerns and questions directly with rescarchers.

These Proceedings of the Conference contain the texts of the material provided by each plenary speaker
and summarics of each Breakout Session. In the appendix, there i a complete set of submitted abstracts
from speakers in the Breakout Sessions and Poster Session.

1t s through continuous rigorous scientific research that we will better understand the nature and causes
of Gulf War veterans” illnesses. However, it is even more important that we use this research to improve.
the health of Gulf War veterans. This Conference is just one aspect of the research process that will lead
us o these goals.

Sincerely,

) I,
John R l':usm:r,REI_.\

{Chair
esearct] Working Group
ilitary/and Veterans Health Coordinating Board
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ABOUT THE MEETING

The objectives of the Conference on Ilinesses among Gulf War Veterans: A Decade of Scientific Research are 1o bring
together,in a common forum, rescarchers, clinicians, veterans, velerans groups, and government officials 1

Provide an opportunity for sescarchersto presentand exchange sudy resuls
Provide an opporurity for vetsrans and vetrans groups to learn bt angoing rescarch and o interaet dirtly with
scarchers, clinicans, and govemment offcials

Provide an opporunity to inform exccutive and legislatve branches of the govemment shout reseasch and clinical
inititives related o the Gulf War hat should be considered fo future deployments:

Inform clinicians of cunent racticss for the tratment of Gulf War veteransillssses and the latestresearch findings
and their potenial impacton clinical care

Leam from recognized expers shout verarhing research arsas s they relte inthe ctology, diagnosis, and trsatment
of Gulf War veterans llneses:

i1

Encourage communication, ooperaton, and collaboraton amang researchers, clinicians, and eterans; and
Evaluste the implicatons of rescarch on Gulf War veterns illesses: cument sae af the science and lessans leared.

This conference is sponsored by the Department of Defense (DoD) with planning and excetion done under the auspices of the
Rescarch Working Group of the Military and \eterans Health Coordinating Board. The continuing medical cducational activity
is a collaborative effort with the Office of Employee Education of the U.S. Departmentof Veterans Afairs, Washington, DC.
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Gulf War Hinesses Research: Science, Policy, and Politics

Joha R. Feussner, M.D. M.P.H.
Chief Research and Development Officer
Department of Veterans Affairs

First, | want to thank all the veterans, Veteran's Service Organizations. Members of Congress, experts
advisors, and other policy makers who have provided review, commentary. critique. and direction to our
efforts to understand and treat the illnesses experienced by Gulf War veterans upon their retum home
after the War. Dr. Neal Lane, the former Special Assistant to the President for Seience and Technology
Policy. has spoken often about the responsibility of scientists to o beyond their own work and to
involved in teaching and explaining the excitement and promise of science (o the non-scientist. Research
onillnesses in Gulf War veterans exemplifies the interactions among science. policy. and politics. Insight
and energy are generated at this volatle inerface. and T would like to use my time this moming to draw
contrass between the differing peroeptions. and at times the differing realities. among: the science. policy
and politics of this issue.

There are a number of key questions and rescarch issues for us to focus on. None of these issues is
definiively resolved, but we are working diligently on all these arcas

« 15 there a unique Gulf War syndrome?
« Are there specific diagnosti tests o guide clinicians?

= Are there possible causes of the veterans” illnesses”

Are ill Gulf War veterans getting betier, setting worse. or staying the same?
Which treatment strategies are effective?

What steps must be taken to prevent future war-related illnesses?

The first question asks whether illnesses in Gulf War veterans represent a new. previously unrecognized
syndrome and has been a research focus since 1994, So far, five relevant reports have been published
based on different populations of veterans. One study concluded that there were six unique syndromes

(Haley. 1997). Four other studies concluded that there is no unique syndrome. Data from these four
studies demonstrated that Gulf War veterans and nondeployed veterans reported a similar patiern of
symptoms (Fukuda, 1995 Ismail, 1999 Doebbeling. 2000: Knoke, 2000). What would one conclude

from reviewing the srowing body of scientific evidence concerning this key question? This conference
includes a session later that highlights the results of these five studies. with participation of the study
authors themselves!

Several policy documents, written by oversight groups and expert pans, have addressed this question
formally. These have included the Presidential Advisory Committee on Gulf War Veterans® llnesses
Final Report (1996). the Senate Veterans Affairs Committee Report (1995). the Institute of Medicine
Report (2000). the White House Report (2000). and the Presidential Special Oversight Board Final
Report (2000). For example. the Institute of Medicine (2000) stated:

“Thus far, there s insufficient evidence to classify velerans’ symptoms as a new
syndrome. . All Gulf War veterans do not experience the same array of symptoms
Thus, the nature of symptoms suffered by many Gulf War veterans does not point to an
abvious diagnosis. ciiology. or standard freatment.”






[image: image16.png]Asanother example of a policy document, the White House Report (2000) stated:

“Several major studies have shown that Gulf War veterans do not suffer from a unique,
previously unrecognized *syndrome.”

“This issue has not yet been resolved completely, despite five stud performed by both
university and government scientists. The lack of resolution is frustrating to the research community, as
well s t0 veterans, health care providers, and members of Congress. This frustration was expressed
recently by a member of Congress:

“If we say there isa

t Storm syndrome, doesn’t that solve it? Can’t we say, OK, we
now have a syndrome?”

er, just declaring it so, will not make it so. The research community responded to the
congressional member's statements with equally strong seniments, in the British joumal, Narure (2000):

“The Congress may wish t0 establish an administrative classification for the health
problems afflcting veterans. But it should stop pressing scientists in effect to invent
findings that would support its otherwise admirable impulse to assist them.”

Resolution of this issue will be more complex for Congress than it i for researchers and clinicians
because of the need o factor in all three domains: science, policy, and politi.

Now, to focus on another question: Are there possible causes of the veterans” ilinesses? This isan
extraordinarily complex question. In all its dimensions and ramifications, this question takes into account
the large number of potential exposures or causes of illnesses, including the interaction among multiple
possible exposures. Answers 1o this question require knowledge about the dose, duration, and periodicity
of the possible exposures. Also, the research must consider the possible long-term consequences of low
doses of exposures, in some cases, such low doses and short duration of exposures that soldiers
experienced no noticeable, short-term symptoms.

One example of the complexity of this issue is exemplified by the controversy surrounding depleted
uranium (DU) as a possible cause of the veterans’ illnesses. This issue has been in the news a lot in the
past few weeks, not just related to the Gulf War, but also to deployments o Kosovo and Bosnia. We

should review some scientific facts about DU, then consider the results of the ongoing research projects.

« Natural wanium is a low-level radioactive element

= DU possesses only 60% of the radioactivity of natural uranium.

= Noassociation has been demonstrated between occupational exposure to uranium and lung cancer
orkidney disease.

= About 100 Gulf War soldiers were exposed to DU in friendly fire incidents, through wound
contamination and inhalation,

= The Baltimore VA Medical Center longitudinal study of 63 veterans, who were wounded in
friendly fire, has demonstrated no clinical evidence of illness associated with DU, other than
traumatic injuries

‘The results of the Depleted Uranium Medical Follow-Up Program at the Baltimore VA Medical Center
will be presented by its Director later at this conference. 1would encourage you to review the research
before you stake out your own position.





[image: image17.png]Several policy documents. written by oversight aroups and expert pancls, have addressed this question of
DU asa possible cause of veterans” illnesses. These documents include the Presidential Advisory
Commitice on Gulf War Veterans” Ilinesses Final Report (1996). the RAND Report (1999). the Agency
for Toxic Substances and Disease Registry Report (1999). the General Accounting Office Report (2000).
the Insitute of Medicine Report (2000). the White House Report (2000). and the Presidential Special
Oversight Board Final Report (2000)

For example. the Institute of Medicine (I0M) (2000) concluded

There is limited Suggestive evidence that there is “no association between exposure to
uranium and lung cancer and clinically significant renal dysfunction™ Also, there is
“inadequate/insufficient evidence to determine whether an association does or does not
exist” for several other potential long-term health effects (e.g.. lymphatic cancer or bone
cancer)

The I0M conclusions are based on groups of miners and millers who had high-level ranium exposures,
for years to decades. However. the I0M conclusions refleet also the incomplete nature of the data for
some long-term health efects that may result from low dose or short-term exposure to DU. Even with
decades of data, there are uncertaintics regarding dose, duration of exposure. and latency of onset of
discase. The Chair of the I0M Committee will present the findings and conclusions of this report laer at
this

nference.

As another example of a policy document, the White House Report (2000) stated

“Other than injuries resulting from wounds, these reviews indicated that U.S. troops were
unlikely to suffer any additional ill effects as a result of exposre to DU during their
deployment

Tn contrast to these scientific and policy statements, DU has been an inflammatory topic in the media for
the past few weeks. There s ereat disparity in the risk assessments made by some scientists and some
politicians. Here are some examples of recent headlines:

= “Radiation Sickness Scare Iznores Scientific Facts” (Los Angeles Times)
= “Fray in Europe over Uranium Draws Doubters” (New York Times)
« “Scare-Mongering Suspected as Uranium Fears Revive” (Environmental News Network)

Here are contrasting

headlines that appeared the same weck.

= “Hundreds Died of Cancer after DU Bombing” (Reuters)
« “Use of DU Weapons Could Be War Crime” (CNN)
= “Uranium Shells Held ‘Cocktail of Nuclear Waste' ™ (The Sunday Times. London)

The continuing controversy on illnesses in GulF War velerans was expressed suceinetly in a CNN artcle
about the Presidential Special Oversiaht Board Final Report, which was published in Decernber 2000,
The CNN headline consisted of two lnes:

“Panel finds Pentagon dilicent’ on Gulf War illness issue
“It's @ whitewash' veterans advocate says™






[image: image18.png]As T indicated at the beginning of this presentation. there is both insight and energy at this volatile
interface between science. policy. and politics. Let me conclude with some assessment about where we
are and what we have leamed to date from the research effort related to Gulf War Vterans Iinesses.
Over the past decade. the Federal Govemment has supported 192 research projects at a cost of $155
million. This rescarch has been funded by the Department of Defense. Veterans Affars. and Health and
Human Services. So far, §3 (43%) projects are completed. and 109 projects are ongoin

What have we learned from the completed research. in terms of general conclusions? Or. what do we
think we have leamed. as of January 20017

« Gulf War veterans consistently report more symptoms than nondeployed velerans.

= There s litle evidence for a unigue “Gulf War syndrome.™
= There is no increase in mortality. except for motor vehicle accidents.
« There is no increase in hospitalizations. except for traumatic injuries
= The rates and patterns of infectious diseases have been unremarkable.
«There is no increase in birth defects among offspring

« No exposure has heen shown conclusively to cause a particular individual symptom or
combinations of symptors.

= There is consistent evidence that pyridostizmine bromide does not cross the blood brain barier
therefore, it s unlikely to cause changes in brain function
« There s littl evidence that uranium exposure is associated with adverse clinical outcomes.

As more research is completed. these conclusions may be revised. In addition. some scientists, some
veterans, and some members of Congress probably disagree with these conclusions now

Sometimes. it is hard to remember that the Gulf War was a tremendous success. There were only 145
comba deaths and 224 deaths due 1o diseases or non-battle injuries (DNBI). This was the lowest DNBI
rate for any major U.S. conflict in history. However, let's consider the post-war situation. In the decade
since the war. 80,000 Gulf War veterans have received VA registry examinations. Over 250,000 veterans
have received care in VA outpatient clinics. and over 26,000 have received care in VA hospitals.
Approximately 143.000 Gulf War veterans' claims for disability compensation have been granted

Clearly. many veterans are ill. Clearly. their illnesses are real. not imagined. But this isue of Gulf War
Veterans llinesses is a difficult problem to address clinically. One goal of the research must be to identify
treatments that will provide “victories™ for our ill veterans. just as these veterans provided the “victory
for our country in the war

In summary. most of the isses relted to linesses in Gulf War veterans sit at the inerface of science.
policy. and politics. Today's conference focuses on the scientific information acquired to date. However
we scientists must remember that we do not work in fsolation. We must be sensitive to the illnesses of
our veteran patients, as well as their concerns and fears. We must knovw that science can influence policy
And the results of our research, whether preliminary or definitive. can create political opportunities or
ntroversies. | close with a reflection from a former Secretary of State. Henry Kissinger, who noted that

“Each success only buys an admission ticket to a more difficult problem.”

Thank you for your research efforts to clarify this difficult issue of Gulf War Veterans llinesses.
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The Devens cohort consists ofa group of US Army military personnel (n=2949) who have been studied since
within five days of their 1991 return ffom the Gulf War (GW), before they retumed to their fumilies. The focus of
the nifial cross-sectional study vas to examine psychological readjustment after GW deployment. Comparisons.
betwveen this sample and data available for the FL. Devens military population at large indicate that 1991 surv
respondents are representative o the miltary population on that base and the New England arca at that time. In
1991, the Devens cohort had a mean age of 30.2 years (SD=8.6) and 13.2 years of education (SD=1.8). The
majority of the troops was Caucasian (£7.4° National Guard: 10.9
Reserves) in the Gulf War. For this presentation and other subsequent discussions, we define the Des
the 2,709 men and 240 women wha completed the Time | survey in 1991
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singly. there have been a number of studies undertaken and published that have demonstrated that GW-

deployed

1o date, no prospective cohort study has examined and published on whether the health status 0 FGW val
over time and if so, how. The De

examine the psychological and physical

health over the years since the Gul FWar. This presentation will focus on the examination of cha

emotional health outcomes vithin the Dexens cohort members

eterans are reporting more health problems and symptoms compared to non-GW-deplayed veterans. Bu.

ens cohort has and continues ta represent a unique opportunity to
alth consequences of GW deployment and changes in individua

velerans
sin physical and

Methods

The Devens cohort has heen subsequently studied at sev

2,049 persons in the Devens cohort were targeted for

¢: Time 2). Then, a sratified. random sample of the cohort participated in an in-person assessment protocal

199 (Time 3). Subjects were asked to complete neurapsychological test

elinical psychiatric nterviews and enviranmental history interviews. and a series of questionnaires. And, in 1997

1998, the Devens cohort was recontacted and asked to complete a mail survey (4% response rae; Time 4). Thas,

the Devens cohort study represents a pancl study where the same group of individuals is followed over time. All he
al cohort memmbers have heen targeted for each follov-up assessment wave unless they have indicated that

would like 1o be removed from our contact list. Afier the Time 4 survey. there were a otal of 13 persans

aditonl imepeis overhe pstin yars. Al he
2 1992 and carly 1993 (T84 % response

survey between la

as “refusers” in the Devens cohort and 20 persons who had died.

In this presentation, we will summarize the findings to date on the changes in psychological and physical health
utcomes in the Devens cohort members. Analyses indicate that between Time 1 (1991) and Time 4 (1997-8) there

ases in some health outcome mea s of symptomatology). but
ied psychological and physical health

ures (indicating higher lov

decreases in others. We have examined changes in several reliable and valid
measures that have been collected at multiple time points (such as the Brief Sympion Inventory, the PTSD
Checklist, and several health symptoms focusing on nervous system, gastrointestinal, and respiratory complaints).

We will describe the resuls for those persons that completed the Time 1.2, and 4 surveys.

in individuals between
s been some lexelin
mptoms reported between Tim
n Time

In summary, significant increasesin ce
Time | and
in depression symptomatalo

ain physical and psychological sympiomatal
ind Time 1 and 4 are abserved. Hovever, there are indications that there
i in the number and
nificant improvements are noted betw

pes of health

And. in some instances. sig nd4 (ic.,ansiety and ce ith

symptoms). Comparisans of the unadjusted scores over time for these measures of physical and psychological





[image: image20.png]Jans o conduct a Time

assessment of the Devens cohortare pending,
analysis techniques to address the complex nature of cha
contributing demographic and con foundi
presented together with a discussion of th

Also. the application of longitudinal data
5 in GW veterans” health over time and the potential
actors is underway. An update of our pr s vill be
e strengihs and limi

55 in thesean

ations o this cohort study.

3






[image: image21.png]LONGITUDINAL EXAMINATION OF SYMPTOM PATTERNS

AMONG GULF WAR REGISTRY VETERANS
William K. Hallmart . Howard M. Kiper?

"Rutgers University
UMDNJ-Robert Wood Johnson Medical School-EOHSI

hallman@acsop.rutgers.cdu

We provide a prelimina
sample of veterans drawn from the Gulf War Hi

Procedures

Eleven hundred sixty-one (607

report on the results of an in-progress follow-up study of s
Ith Registry maintained by the Depariment of Vel

nptom pattems among a
ns Affars.
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as ntervievied by telephone enly. Data collection is
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Summary of Results
AUTime 1_81% of these respondents reported tha they believed that they had medical problems as the result of their
service n the Gulf. Th ¢ of 22 symptoms (of 48 possible). 12 of which were endorsed as
maderate or severs. An exploratory factor analysis of reported symptoms revealed four stable factors representing
(1) mood, memory and fatigue problers, (2) musculaskeletal problems. (3) stomach and digestive (G problems,
and (4) nose, throat and breathing problems. A K-means cluster analysis found two stable clusters. The first cluster
(60%of sample) represents a group of veterans with few moderata or severe s
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reported an ava
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Conglusion
There was stability n the number of symptoms endorsed at Times | and 2 when reported by mail survey. When

reprting by telephone interview at Time 2, respondents reported 4 fewer symptoms n average. than when they
reported by mail. Mild symptoms seem to be under-reported in the telephane intervier. Some modest reductions in
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Time T rescarch was supporied by The Department of Vetrans ATais. Time 2 rescarch and additioral aralyses
were supported by the Canters for Disease Control under Cooperative Agreement US0/CCU214463-03-02.
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exposed and nonexpased individuals. A notable advania ‘cohort i the apportunity for nested cas:
contral studies. The lowa Gulf War Cohart, which includes Gulf War deployed (GWD) and Gulf War-cra (GWE)
military personnel residing in the Midwest, i an excellent population for such studies. Here we discuss several of
the challenges encountered in our ongoing follow-up study. Assessments began 3/99, 450 were completed as of
12/12/00.

Case Validation Study Design
We conducted a populafion-based telephone survey of GWD (N=1.896) and GWE, (N=1.799) persannel in 1995.96

UAMA,1997). Inan cngoing nested case-validatian study. a sample of participants from the carlir surv
being contacted to come to The University of lowa General Clinical Rescarch Centar for an in-person clinical
evaluation, entailing an approximately eighi-hour assessment. The assessment includes a physician evaluation
‘which consists of a medical history and a thorough physical exam. The assessment also includes a batery of
questionnaires and intersiews assessing occupational and exposure histary
36 and the HULIII, psyehological functioning. and current symptomatolo

ructured Clinical Interview for DSM-IV disorders (SCID-IV) a
(and randomly-selected controls) undergo extensive neuropsychological neuropt
2 collected from all participants and stored at ~70°C

isk factors, current function and health
All participants
mptamatic subjects

status .

undergo the S nd subsets o

i and neuromuscular

evaluation. Blood samples ar bei
GW veterans undergo lab tests.

asubset of symptomatic

The 1995-96 elephone survey employed a two-stage sampling approach: our case validation study used a similar
approach. Initially. approximately 1000 subjects were randomly selected from a pool of the orginal participants
state. Sampling was stratified by Gulf War deployed status and to include
appropriate numbers of symptomatic and nonsymptomatic participants. Recruitment vas iniiated and afier 10
months we assessed participation by felevant srata to prepare for a second-stage sampling. The number of
completed assessments to date were compared vith the sampling plan farget wi hin strata to reveal the number of
additional assessments needed. To estimate the number of subjects to select in the secand-stage sample, we adjusted
this number based on stratum specific paricipation rates and the number of potential partcipants rermaining. Since

who reside in lowa ora surroundin

women comprise a small proportion, the decision vwas made to attempt to recruit all women vihin the sampling
fame.

phase, the project team met on a biveekly basis 10 discuss theoretical, methodol
practical issues. especially study recruitment. This is  multidisciplinary team with expertse in meicine,
neuralogy. psychiatry, psychology. epidemiology. and biostatistcs. This group continues to meet regularly o
esole questions, assess study progress, and plan analyses. The expertise the study group has brought to the
planning and implementation phases has resulted ina number of innovative solutions to the challenges that have

aland






[image: image23.png]Nine subjects were recruited and assessed 1o pilot and refine the study assessments. The pilot subjects were
recruited from a local Army Nationa Guard unit and included those deployed during Operation Desert Shield/Desert
Storm, and those not deployed. Telephone survey partcipants were nat eligible to serve as ilot subjects. This
“dress reharsal” was  valuable step in fine-tuning the assessment —a handful of unanticipated problems arose and
were resolved. In addition, the pilot subjects provided criique of the assessment, such as useful input on

h participation rates are important in any health study. Loss to follow-up is of particular concern with

iudinal research. and lacating and tracking strategies are key. Partcipants i the 1995-96 telephone surv

were the potential sampling frame for the follow-up study. However, we expected a sizeable proportion of a your
jon afer nearly fve years. The sampling frame was thus

employed populafion would have moved from the re
limited to subjects who currently reside in lowa or a surrounding state due to the ravel fime to lowa City. To date,
of our follow-up study participants have been lowa residents.

“The nitial cantact ltter explained the study and included a copy of the IRB.
“Address Service Requested” was included on envelopes so that an updated address would be returned whenever a
forward mail order was in effect. A postage-paid retum posteard was included for corrections to their narme.
address, and telephone number. and to lst a convenient ime for phone contactto answer questins and schedule
appointment. Subjects were asked to return the postcard.
updated contact information

pproved informed consent document,

e o theis pariipation la, morde 10 abiin

A secured relational database i sed to maintain and track subject information and recruitmen.
classified i this database according o the respanse our inifal leter generated — an undeliverable letter would lead
103 “Iracking” categorization, a postcard expressing inlerest in participating would lead to.a “contact: inerested in
participat rization, etc. The database is contimually updted based on telephone calls and retumed
postcards and letters. Recraiting and participation is reviewed in weekly meeting

Subjects were

coegorized s macking e sgorithm comsised of
e llowing sps- cotact he person denified i th elphane tarvien a5 somecne sho sl alvays Fnow the
subject’s whereabouts, ask for the subjects current address and telephane number: use web-based directaries to
eh for the subject in their lasi-known location; use telephone directory assstance to search for the subject in
their last-known Iocation; expand search nationwide; use a varil
ncy/address search firm.

ecd o oene" 3

of directories: autsource the search 10 a credit

The contact person identified during the telephone interviesy (usually parents,siblings or ather family members) has
becnthe mst consistntly sccessul method for acking The utiy of obining such  contact orson. even f o
follow-up study s currently planned. cannot be averstated. Web-based search eng
bt fen hey il 1o producd s or producean unmanagesble mamber ot for commen ). Dieetory
assistance is useful iFthe subject has relocated inthe same community, but s often not fruitful for subjects who have
n useltl, but the results are costly and of variable quality and

nes are becomi

maved any distance. Credit

assistance.

Stubject location efforts have benefited from an inter: cement between NIOSH and the Intemal Revenue
Service. Despite assistance ffom DoD) personnel, there were much longer delays (spproximately | | months) in
obtaining permissian o abia athan we experienced in the original study funded by CDC. Under the terms.
ofFthis agreement, the RS provided for us the most recent address in ts ils for the study cohort. The

provided new addresses on oxer 200 subjects that had not been otherwise locatable. It also allowed us to idenify
potential paricipants who had returned io the Midwest since 1995-96. In many cases the IRS did not have any
address listed for an individual, and most o fien, the IRS address matched the address in our catabase. Data on last
Knawn address s provided. but a telephane number is not included. Nevertheless, this search has been one of the
most valuable tools we have utilized for tracking subjects.





[image: image24.png]Many subjects have been quite motivated to participate, likely due to the nature ofthe illness under study and our
prior relationships with participants:in fact,at least one subject has refsed relmbursement for participa
However,since partiipation consisis oFan all-day on-site assessment, and most of our subjects have to drive some
distance to participate. we have implemented several provisions to make participation less burdensome andto
encourage participation

First an easy-to-remerber toll- ree telephone number was abtained for use when contacting us. We monitor ths
line throughout normal business hours, and the line has voicensail for ofF-hour calls. We reimburse for mile
parking char

es. and time (§100/day). Overnight raom and board for subjects and a companion is covered.

Many subjects have expressed an interest in participating but have been unable to do so because of work schedules
or ather responsibilities during the week. We thus implemented a limited number of Satur
have proven extremely popular

ppointments, which

Thed, ssessment invalves the scheduling and coardination ofa number of study personnel and assessments:
thus,itis important that scheduled appointments be kept. To fcilitate this, when a subject schedules an
appaintment. a confirmation lettr i sent to the subject, complete vwith maps and directions. We also place a
reminder call a few days prior o the appointment. Despite hese efforts, no-shows oceur with some regulari
When a subject fals to shav for an appointment, we immediately contact the subject to delermine the reason for the
no-show and to reschedule. I some cases the subject s able to come in yet that da estart. Inother cases
new appointment is scheduled. In stll ther cases, subjects express concerns or worries that led them 1o fl o show
for their appointment - in these instances an attempt is made to address these concerns and find the soonest possible
time 1o reschedule.

Finally, goodwill toward the study has been nurtured through a respectful atftude toward participants, opportunifies
for participants to describe their illnesses and expericnces in an open-ended interview format, assessments of subject
satisfaction. and mailings to participans informing them of the study findings and prog
mainiain valid address information. A public advisory committce and a scieni fic adisory committee were
implemented in 1995-

ss. This also has helped to

6:itis likely that the enhancemment of study quality and a voice for concerns these
committees provided have resulted in increased paricipation.

In-sum, this project has exhibited all the classic challenges inherentin longitudinal re
and in light of the burdens of subject travel and the da
acceptable partcipation rate (estimated 63-65%)

arch. Recruitment efforts are
assessment, o date we have achieved an

This study was supporied by grant DaD Grant ZDAMDT
Program, NCRR, NIH. Dr
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Thereis no UK data on the outcome of
follow uprFthe or

2 e ge group are commenci
inal cohort (Unwin et al, 1999), which vill provide the fist such information. Pilot data
suggests that some service personnel who vwere symplomatic six years afler the conflict have now recovered. and
that a smaller number have changed from being well tosick. [t remains to be seen whether or not these resuls will
be replicated in the larger sample. At the same time opportunity vill be taken to follow up the Bosnia contral group,
who were well in 19981999, 11 is haped that they will still b well in 2001
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2 DEFINITION

Drue H. Barrett, Ph.D,
Centers for Disease Control and Prevention

Soon after the cessation of hostilities. anecdolal reports ofillnesses amo
environmental., bialogical, and chemical hazards let to concerns ahout a “GulfWar syndrome.” Subsequent studies
have documented that GulF War veterans report numerous chronic nonspeific symptorns, such as ftigue
neurocognitive problems. and musculoskeletal pain, significantly more ofien than their non-deployed peers.

ins and speculation over

In December 1994, the U.S. Secretary of Defense,the Secretary of Veterans A ffirs, and the Commonwealth of
Pennsylvania asked the Centers for Disease Control and Prevention (CDC) to investigate a “mystery il ness”
reported among Gulf War velerans from an Air National Guard (ANG) unit in Lebanan, Pennsylvania. This llness
s repored o becharcterized by imiabl bowl syndrome lage et plyarivlgi,pustular dematis
splenom. ums, andalopecia

age | consisted of an evaluation of a sample ofthe reported cases
inarder to verify and characterize the llness. Stage 2 involved a survey of the index unit and three comparison
units to determine fthere was a cluster ofillness in the index unit to determine if deplayment to the Gulf War was
arisk factor. and to develop a working case definition. Stage 3 consisted of an evaluation of Gulf War velerans
fiom the index unitin order 1o characterize clinical features of the llness defined in Stage 2 and to identify risk
factors,

This presentation focuses an Stage 2 and the develapment of a working case definition.

Methods

From January through March 1995, cross-section survey was administered to members of the index unit and three
additional control units. The three control units included another ANG unit in Pennsylvania, a US Air Force
Reserve unit in Florida, and an active-duty Air Force unitin Florida. The questionnaire was administered
anonymously in small groups and inquired ahout demographic and military characterisics, 35 symptoms, health

status, and potential risk factors. All member of the unit who were on base at the time of the survey were eligible 1o
participate. Thus, both deployed and non-deployed and il and non-ill personnel were included. In all 3,927 milary
personnel completed the questionaire. Of these 1.164 had deployed to the Persian GulF during the Gulf War and
2.763 were not deployed. Response rates per unit ranged from a low of 35% to.a high of 73

Two approaches were considered for developing  working case definition, a clinical and a satistcal approach. In
addition, wihin the stafistical approach, twa different irai
based on symptom cate

fes were compared. one based an factor scares and an
ries. The clinical approach involved identif

ase defining symptoms based on the
following decision variables: the symptom had to be reported s chronie (present for 6 months or long). it had to be
reported by at least 25% o the GulF War veterans. and it had to be reported at least 2.5 times more frequently by
GulFWar veterans than by non-deplayed personncl. The staistical approach invlved usi
identify symptom clustering. The sample was randomly divided into two subsamples of 1,631 and 1.6
The first sample vas used fo exploraory principal components analysis and the second sample vas sed for
onfirmatory factor analysis. All 35 symptoms were used in the exploratory principal components analysis. We
factors with an eigenvalue 1. Symploms with ctor loadin er than 0.40
fctor analysis.

factor analysis fo

subjects.

used promax rotation, efainin

were kept for the confirmatory

Results
As has been found in other studies, Gulf War veterans reported all symptoms, except ha
The five most frequently reported sympioms were sinus
ulf War veterans and 39% o Fnon-deployed persannel). headaches (0% and 41
and 13%), and dif iculty remembering or concanrating (34% and 9





[image: image27.png]“The clinical approach identified six case defining symploms: fafizue. difculty remembering or concentrat

joint pain, and joint siffness.

maodiness, difficulty sleeping

The exploratary factor ans

s iekded 10 components. The first (feeling depressed. fe

ping. and fatigue) accounted
for 16.8% ofthe variance. The secand compannt (joint siffuess.joint pain, and muscle pain) accounted for 119
hing. and chest pain) accounted for 10.4%
o the otal variance,

anxious, feelin
maody, difficulty remembering or concentrating, rouble finding words, difficulty sla

ofthe variance. The third component (whezing shortness of breath, cot

ofthe variance. The remaining components each contributed les than

used in the confirmator
alysis identified two factors: mood-cogition- atizue (feeling depressed, feli

Only symptoms from the firs three principal analysis components we
Confirmatory factor a
fecling maody, difficulty remembering or concenirating, trouble finding words, difficulty slecping. and fatiguc) and
musculoskeletal (joint stiffuess. joint pain, and muscle pain). The 10 symptoms identified by the confirmatary
factor analysis included all six symptoms identified by the clinical approach.

factor analysis.

he symploms identified by the factor analysis, we derived two possible working case definition. In the first
defintion, the confirmatory phase factor analysis model vas fi to the participanis’ sympiom data and a total factor

score was calculated for each participant by adding the scares ofthe factars. A case

a5 defined as having a
ouped the symptoms into three

al. We separated chronic fatigue even though it did not load
ue in previous studies of Gulf War veterans.

combined facor score in the top 25 percentile. In he secand definition, ve
gnition, and musculoskel

factor because of the ceniral role of fat

1e. mood-c

Forty-seven percent of Gulf War veterans and 15% of non-deploy
five percent of Gulf War veterans and |

cases based on the symptom cal

definitions (k statistic = 0.79)

d personnel were classified as cases by the factar
of non-deplayed personnel were classified as
ory definition. There was substantial overall agreement between the working case

score definition. For

As both case definitions were comparable, we chase the symptom cai
ina clinical setin

ger) fromat |
difficulty remembering or concentrating. fo
and musculoskeletal
severe if each case-dafini

approach as it would be easier to apply
one or more chronic symploms (presen. for & months or

we: mood and cognition (symptoms of feeling depressed.

ly ansious. rauble finding words, or difficulty
mptams ofjoint pain, joint st ffness, or muscle pain). We sub-classified a case as
nploms vas rated as severe: otherwise. we considered the case to be mild-to-

Thus, we defined a case as hav

lo st 2 of the follow

moderate.

In all, 3,675 subjects provided complete data on the 10 case defining symptoms. Among the 1.155 Gul FWar

ere classified as severe cases and 39% as mild-1o-moderate cases compared with 0.7% and 147

520 non-deployed personnel. Deployment to the Gulf War was the most important risk

factor forillness. Multivariate analyses shovwed that illness was associated with GulF War service, enlsted rank
female sex. and smoking. llness was not associated with the number of deployments, the month or season of
deployment, duration of deployment,location in the Persian Gulf, military oceupational speciality. or direct
participation in combat. Results from the Stage 3 evaluation of Gulf War cases and controls from the index unit
found that illness was associated with a significant decrease in functioning and well being. However, the illness was.
and was not associated with known

veterans. 6

respecively. amang the

not associated with any physical examination or laboratory abnormalites

infectious

“The results rom this study clearly document that Gulf War veterans are more likely than non-deplayed personnel to
report a chronic mult-symptom illness thal is associated with a s gnificant decrease in functioning and well bei
However this llness is nol unique to Gulf War veterans. Questions rermain regarding how this multi-symptom
illness may or may not differ from other symptom based conditions.
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Why do we need a case definition?
The firs stepin the inves!

ion of a new epidemic disease is o develop a case definition. And if you cant, then
lure to do so means that you vill not sol ve the epidemmic prablem: you have
tion of GulF War syndrome, many

0 pose ane ar mare provisional case definitions o test in epidemiologic and clinical research

develop  case definition

before you began. In the investi ars and tens of millions of dollars have been
wasted by il

studies.

Comparin,
because the small .

potentially expased and non-exposed papulafions s not useful without a case definition. This is

ament with the llness is obscured in the population mean, and differences in the prevalence of

individual symptors between exposed and non-exposed populations mia

does not help to define it. Likewise, if medical examinations of sick volunteers b

problem after the fist 50-100 patients, examinations on tens of thousands more. without control groups and
ic or clinical esearch designs, are not likely to help. Aslon

approaches without a case definition, history shows that no progress will aceur

st that a new disease is present but

clinical dactors do not salve the

epidennial as research is canfind to thess

What form should a case definition take?
deally a case definition i a simple sentence lsting several clinical characterisics required to designate a case and
differentiate individuals with the condition from those with similar illnesses and from well populations. When a

simple list has not proved sufficient. however, case definitions taking more complex forms have proved useful, for

example. dichotomized weighted sales of major and minor criteria developed from discriminant analysis. or

dichotomized factor scale developed from exploratary factor analysis.

How should a case definition be derived?
General approach. In most cpidemic invest
medical epidemiologists after examining. or reviewi

tions, case definitions were derived by clinical inuition of one or two

he medical records of,a few typical cases (e

Legionmmires: disease. toxic shack syndrame). They proved so abvious, that they were videly accepted from the

first. Where case definitions were not o obvious. provisional case defintions for research have been developed by
mining and study theumatoid arhiits, amyotraphic
sclerasis, chronic fatigue syndrome). Provisionl case de finitions have also been derived by exploratory

consensus o experts with experience
lateral
factor analysis of clnical data in moderate-sized samples o Fsubjects with the ilness. Ulimately. however, the

patients (

objective is o move b efined ones.

nd consensus-based and factor-derived case definitions to Simple, objectivi

What clinical characteristics do you measure? ally. a case definition is composed of objective clinical signs and
aborato

over Gulf War syndrome. the id
reported symptoms.+ All symptoms, however. a

markers, but when théy are not available for a new diss

se. symptoms may have to suffice. In the debate

Fsymptom-based definitions has been denigrated by the charge of sonly sel-

e by defintion self-reported. a

d many recognized disea

usefully defined rainly by symploms (e.2. schizophrenia, depression, somatoform disarder). The fact that
symptoms are sel-reported dos not diminish theiruse ulness for case definitions.

The clinical building blocks (¢
diset A their combination must be unique to the dis
by the medical epidemiologists* examining a small number of

symptoms. s

5. labaraory tests) used i a case definition must be typical of the
case. Inmost ations this is ensured

ical cases (N=5-50) and enumerating the

guish the nev disease from other, possibly similar. conditions

. andat le

characterstics that disti

When dealing with a controversial dificult-to-define illness, some investigators have adopted blacks of questions

from questionnaires previously validated for detecting
ofFthe expectation that others will

m tion. [Fsymploms are taken from questionnaires develaped to
m y population (

Hikely that the case definition will deteet those rather than the new disease of interest.

other, apparenly similar discases. This is templing beca
nal validated instruments to the

neralize the validation imprimatur ofthe or

asurements of the new disease under invest

asure diseases which occur commonly in o &..depression, mikd aches and pains), howevr, it is





[image: image30.png]A major problem in develaping a case definifion for cantroversial, difficult-to-define illnesses s the ambiguity of
sympiom measures. Fthe words commonly used to describe a symptom unique 1o a new disease are the same words
used by people with a different symptom that is common in people without the disease. failure to differentiate the

es the nevw disease. This is the case

two symptoms will defeat efforts to develop a case defintion that diferentia
ulF War syndrome. For example, ~chronic fa

with some ofthe main symptoms of e+ may mean excessive

daytime slecpiness, premature muscle weakness afier exertion, general weakness or shakiness or lack of molisation.
“Tingling* and *numbness* have different pathophysiologic implications depending on their anatomic distribution.
Joint pains* may mean arthrits, arthralgias periarticular inflammation, m; euritis, abnormalites in sensing

pain (central pain). or simply the aches and pains of everyday lfe. Consequently, the wording o questions in
ish the various meanings of symptoms ifthe case definiion is o discriminate

symptom questionnaires must disti
I

disease effectively

How do you translae factor scales into a simple case definition? Exploratory factor anal
factor scale for each potential syndrome identified. A simple case definition can be extracted either by arbitrarily
dichotomizing the continuous factor scales. or by identi fying a small, discreet number of symptoms that are
demonstrated analytically to explain much of the predictive information in the factor scales. One important study of
Gulf War veterans. however. performed an exploratory factor analysis and then arbitrarily selected some symptoms
that oaded strongly on the factors and athers that did not, and proposed a combination of them asa case definition.

It not surprising that the resulting case definition did ot v

functional complaints oFa normal population

is yiclds a continuous

precisely discriminate the new disease from

How do you know whether a proposed case definition is a good one?
In most new disease invesigations, the case definitions were clinicall
widespread acceptance oceurred without formal validation. Where validity is not obvious, a for example whena
case definition has been developed by consensus of a commiltee or by factor analysis, the following steps. lsted in
th, determine it validity.

obvious (had compelling face validity). and

order of increasing srei

L. Does the case definition identify a substantially higher rate of cases in an exposed population than in a
presumed non-exposed population? In an epidemic situation with an abrupt rise in anew illness, it has ot been
‘common to compare incidence rates in the epidemic population with rates in @ remote uninvolved population
Generally this would be cansidered superfluous. In a controversial, difficult-to-define illness, however, such a
comparison may be necessary to satsfy skeptics. 1fdone, it should only take place late in the investigation after

hly warked out. 1 done sooner,the use of a non-discriminatory case.

the case definition has been thorou
definition might obscure the differe

I the case definition replicable in different samples of the afected population? Early in des
definition by exploratory factor analysis the factor model should be tested in an independent sample to ensure
thatthe factor siructure replicates (is not just capitalization on chance in the dexelopmental sarmple).
Replication in large random samples wotld be powerful where feasible and affordable, but factor a
models are satisfactorily replicated in convenient samples o Fsuficient size (N 250). Replication of factor
analytic models is done by confirmatory factor analysis with siructural equation modeling. sing goodness of
it measures that are sensitive to lack of it but not by re

clopment ofa case

Ihe exploratary factor an;

3. Does the case definition predict a pathologic or pathophysiologic abnormality that can be confirmed by
a case definition can he accepted as a disease definition, it must prove to predict
abjective ahnormalities. of fissue damage or dysfunction. This is gencrally demenstrated by performing tests on
small numbers (N=20 ar so) of cases and contrals that confirm tssue dans

ethesized 1o be the arigin of the symptoms. Finding such an association substanfiates the case definition as
a predictor of discase. IF the tests show no association, the provisional case definifion is show ta be usel

objective ests? Befor

4. Does the case definition identify risk factors that point to cawsal mechanisms that can be demonsirared in
laboratory experiments in aninals, microbiological systems, genetic models, ete.? The case definition is
traditionally analyzed against responses from cases and controls on a questionnaire of self-reported risk factors

before the onset afillness. Although self-reported sk factors have
oFsuccess ful epidemic investig

for environmental exposures aceuri
d. they have been the mainstay

¢ measured risk factors are often unasailable. In addition to high relative isks (>3 is
response effects, and synergistic effects, demanstrating the biological

tions for decades even

recently been dei

Sis strong), dos





[image: image31.png]plausibility of the identified rsk factors in laboratory experiments has y bes
of a causal link. In ongoing epidernics, cessation of new cases afier emoval of the risk factor is futher

accepted as confirmation

evidence.

Does the case definition identify a group with a relatively homogencous liness pattern who generally respond
10 aspecifc freatment? The ability to identify cases thal respond 10 treatment i the ultimate gol of a case
definition, but this s a late development in disease definition

6. Can each of hese steps be replicatea by others using the same approach? Replication s the ultimate proaf of
the usefulness of a case definition. For a controversial, diffiult-to-define illnesses. horwever. replication studies.
must be examined as closely as the original studies. A replication study emplaying different methods from the
ariginal may replicate it successiully. and that s  powerful validation. But for a study to conclude a lack of
replication, it must have used the same methads as the original study or demonstrate how methodologic
variafions did not aceount for the failure o replicate.

In what kind of sample should a case definition be developed and validated?
Size, In general, investigations that have bean successful in de fining new epidemic discases, their causes and
pathaphysiology have been small, generally fewer than 200 subjects. Most commonly epidemic investigations have
initially studied 15-50 cases meating the case da fintion and 50-200 conirls, often follow by laboratar
subsamples of approximately 20 and 20 controls,

Neither national surveys in la
population (N~hundreds ofthousands) have ever proved useful in nitially invesii
once the nature, causes and pathophysiology are worked out in small studies, large surveys may be very useful in
replicating the initial findings or for estimating the magnitude of the problern. The prablems that prevent large
ys and computer analyses of administrative databases from being useful include 1) the difficulty of et
formal surveys before the discase is understood. 2) the laboratory tests necessa

expensive to apply on large samples, 3) it s usually not possible to consiruct a
database, and 4) administrative databases may notinclude important the

¢ population random samples (N~thausands) nor computerized analyses of an enfire
new disease. althon

e too

1o demonstrate the diseas:

ase definition in an administrative

ht subjects.

Selection. Small case-control studies must contain subjects with typical llness, selected by the study investigatars.
G selection bias s not an ssue in  case-control study as Lo sanably typical and the

ontrols are well matched by demographic characteristics. Problems have arisen in Gulf War syndrome rescarch.

however, when samples were confined to saldiers remaining on active duty years afir the Gulf War afier the real
sick veterans had lef the service. In such cases. all or mst. with typical llness wer

the mildest cases or functional illness.

s the cases are

The proven method ofinvest a case definition, should be more widely used in studyin

the epidemic in Gul FWar vele

ting epidemics, involvin
ms. Different case definiions should be tried.







